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L(‘H NOI PAU

C++ 1a mdt ngén ngit l4p trinh manh va linh hoat véi
hang trdm ngan dng dung. Tuy nhién, dé bidt cdch tan
dung t8i da thé manh cia ngdn ngit C++ dodi hdi phai c6 sy
thye hanh va trai nghiém. Cusn s4ch nay sé& 1a cAu néi dua
ngudi hoc dén véi the gidi lap trinh ddy bi &n nhung ciing
1dm tha vi nay, dic biét 1a trong méi trudng phét trién
phan mém chuyén nghigp Visual C++ 2008.

Thét vay, "Huéng dén ting bube tw hoc va thue
hanh Visual C++ 2008" 12 mét cudn séch toan tap hudng
din nhimg ngudi ty hoe Visual C++ 2008 céc buGe 14p trinh
nhanh chéng tif lic mdi bat ddu cho d€n nang cao. S4ch
g0m tdm phdn, duge b8 cuc theo ting ki thuat thye hién
nhanh nhim gidp tigt kidém thdi gian, déng thoi nang cao
k¥ nang lap trinh trong Visual C++ 2008. M3i k¥ thuat c6
mé miu riéng ma ngudi ty hoe ¢6 thé s dung trong céc
tng dyng riéng cta minh ho#c chinh sita lai d6i chit cho
phi hop véi muc dich ma minh mong mudn dat duge khi
thiét k& va phét trién phdn mém, cdc bai tdp tng dung
duge 16ng ghép vao trong néi dung trinh bay cia mdi ky
thuat d€ vita hoc vita thuc hanh.

Ngoii ra, cdc k¥ thudt va ma duge trinh bay trong sdch
nay khéng danh riéng cho hé didu hanh cu thé nao ma 4p
dung cho t4t cd hé didu hanh c¢6 trinh bién dich hj trg
ngdn ngit C++ chudn. Chinh vi viy, cudn sdch nay s& hiwu
dung cho cd nhiing ngudi 14p trinh Unix 14n Microsoft
Windows.

Hy vong cufn sdch nay s& gitip ngudi hoc mé rong kién
thitc cha minh vé 14p trinh trong Visual C++ 2008, n{m
viing cédc tinh néng manh ciing nhu moét s6 phuong thie va
tha thust hay d€ gidi quy&t nhanh chéng cdc vén dé lap
trinh thudng gap h¥ng ngay, ddp ng muc tidu dit ra.

- Tée gia
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o SN

Hop 1§ hoa phuong tién
va co cdu cua O0P

Ky thudt 1: Bdo vé dit lidu bdng Encapsula-
tion

Tiét kiém thoi gian bing cdch
B Titn hi€u encapsulation
B Tao va thyc thi mét 1dp déng géi
B Thyc hién cap nhat ddi véi mot I6p déng géi
Tu dién dinh nghia encapsulation (sy déng géi) 1a “déng thing
ho#c nhu thé€ trong moét bao” va d6 chinh xédc 1a phuong phédp ma C++
sit dung. Mot d6i tugng (object) 14 mat “bao” va théng tin va cdc thudt
todn x0i ly ma né thye thi duge che gidu khéi ngusi ding. T4t cd
nhitng gi ngudi dung thdy 13 giao dién c4p chic ning cho phép s
dung 16p (class) dé lam cong viéc ma ho cdn hoan thanh. Bing cdch
d&t dd liéu bén trong giao dién (interface), thay vi cho phép ngusi
dung truc ti€p truy cdp né, dit litu duge bdo vé khéi nhitng gid tri
khong hgp 1&, cdc thay déi sai ho#c su chuyén d8i khéng ding sang
nhimg kiéu dit lidu méi.

Tao va thuc thi mot I6p dong goi

Listing 1.1 trinh bay 16p StringCoding, mft phuong thic ma héa
déng géi. Thuc t& lgi ich cla sy déng géi (encapsulation) 1a: Nha lap
trinh tdn dung 16p StringCoding khong biét gi vé thuét toan duge sl
dung d€ ma héa cdce chudi (string) - va khéng that su cdn bi&t dif lidu nao
da duge st dung dé€ ma héa chudi lic ban d4u. T6t, nhung tai sao lam nhu
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vay? Ban c6 ba 1y do t6t dé “che gifiu” sy thyc thi ciia mot thuit todn
khéi ngudi ding né.

B Viéc che gidu phén thyc thi s& ngan ngudi ta voc sita dif liéu nhép
dé lam cho thuat todan hoat ddng khac. Nhiing thay déi nay c6 thé
nh&m myc dich lam cho thuat todn hoat déng chinh xac, nhung lai
dé& dang 1am héng no; theo mét trong hai cach, viéc can thidp vao
sé che gidu nhiing 18i c6 th& co khdi nhiing nha phat trién.

& Viéc che gifu thuat toan sé& lam cho d& dang thay thé phén thyjc thi
bing gn;‘:t phén thyc thi khac kha thi han néu mét phéan thic thi duge
tim thay.

B Viéc che gidu thuat toan lam cho ngudi ta khé “crack” (bé khod) ma
va gidi ma dif liéu cla ban hon.

Danh sdch cde bude sau day huéng din ban cach tao va thue thi
phuong thic déng gbéi nay:

1. Trong code editor ma ban lya chon, taoc mét file méi dé€ chita mé
cho dinh nghia cia file ngudn.

Trong vi du nay, file duge d4t tén 14 ch01.cpp, mac di ban ¢6 thé
st dung b4t k¥ tén nao ban chon.

2. Go nhép ma tit Listing 1.1 vao file, thay thé& c4c tén riéng cia ban
cho cédc hing, bién va tén file in nghiéng.
Listing 1.1: Ldp StringCoding

#include <stdio.h>
#include <string>
class StringCoding
{
private;
// The kay to use in encrypting the string
std::string sKey,
public:
// The constructor, uses 2 preset key
StringCoding{ void }
{
- sKey = “ATest”,
}
// Main constructor, allows the user to specify a key
StringCoding( const char *strKey )
{
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if { strkey )

sKey = strKey:;
else

sKey = “ATest":

}
/f Copy constructor
StringCoding( const StringCoding& aCopy )
{
sKey = aCopy.sKey:
o
public:
// Methods
std::string Encode( const char *strin );
std::string Decode( const char *strin );
private:
std::string Xor( const char *strin );
5
std:string StringCoding.:Xor( const char *strin )
{
std::string sQut = *";
int nindex = ¢,
for { int i=0; i<{int)strien(strin); ++i )
{
char ¢ = (strin[i} * sKey{nIndex});
sOut += ¢;
ningdex ++;
if { nIndex == sKey.length() )
nindex = Q;
}
return sOut;
!
f/ For XCOR encoding, the encode and decode methods are the same.
std::string StringCoding::Encode{ const char *strin )
{
return Xor( strin );
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3.

o

f
std::string StringCoding::Decode( const char *strin )
{
return Xor{ strin J,
!
int main{int argc, char * *argv)
{
if { arge < 2)
{
printf(*Usage: chi_1 inputstring? [inputstring2...1\n");
exit(1);
}
StringCoding key("XXX"),
for ( int i=1; i<argc; ++ )
{
std::string sEncode = key Encode( argy(i] );
printf{“Input String : [%s]\n", argv[i] );
printf("Encoded String: [%s]wn”, sEncode.c_str{) );
std::string sDecode = key.Decode{ sEncode.c_str(} );
printf(“Decoded String: [%s]\n”, sDecode.c_str() );
}
printf(“%d strings encodedwn”, argc-1);
return Q;
1

Luu ma ngudn dusi dang mdt file trong ing dung code-editor
va sau d6 déng code editor.

. Bién dich ma ngudn hoan tdtl, su dung trinh bién dich (com-

piler) ua thich trén hé diéu hanh ua thich.

. Chay dng dung mdi trén hé diéu hanh ua thich.

Néu ban da lam t6t moi thit, ban s& thdy k&t qua duge minh hoa
& day trong cla sb console ctia hé diéu hanh:

$ /ch1_1.exe “hello”

Input String : [hello)

Encoded String: [0=447]

Decoded String: [hello)

1 strings encoded



Phén I: Hop |y hoa phuang tién va co ciu cia OOP 11

Chu y ring chudi ddu vao va chudi dugc gidi ma thi nhu nhau - va
chudi duge mi héa hoan toan khéng thé gidi mi duge (vi mdt chudi
duge ma hoa t6t thi khé c6 thé gidi ma dugce). Va bat ky nha 1ap trinh
su dung déi tugng sé& khong bao gid thdy thuit todn dang quan tam!
Thuc hién cap nhat doi véi mét Iép déng goi

Mét trong nhing lgi ich cua sy déng géi (encapsulation) 1a né lam
cho viée cap nhat dir lidu &n tré nén don gian va tién lgi. Véi encap-
sulation, ban c6 thé dé& dang thay th& thuit todn mi héa nén tdng
trong Listing 1.1 bang thuit todn khéc néu nhan thiy thuit todn dé
lam viéc t6t hon. Trong thuit todn ban dau, ching ta di thuc hién
mot “logic loai tri or (hofic)” dé chuyén ddi mot ky tu sang mot ky tu
khic. Trong vi du sau ddy, gid sit ching ta mudn s dung mét phuong
phdp khdc dé ma héa cdc chudi. Vi muc dich don gidn, gid st ring
thuit todn mdi nay mi héa cdc chudi don gidn bing cdch thay déi
mdi ky tu trong chudi ddu vio sang vi tri mau tu ké& tiép trong bang
chi cdi: Mot a tré thanh mét b, mét ¢ trd thanh mot d... RS rang,
thudt todn gidi ma phai lam chinh xdc diéu nguge lai, 1ay chudi dau
vao trir cho mot vi tri mdu ty dé trd vé mdot chudi diu ra hop 1é. Sau
dé chiing ta ¢6 thé chinh stfa phuong thitc Encode trong Listing 1.1 dé
phan 4nh su thay déi nay. Cdc bude sau diy huéng din ban cich thuye
hién:

1. M¢& lai file nguén trong code editor.
Trong vi du nay, ching ta goi file ngudn 1a chOl.cpp.
2. Chinh sfa ma nhu duge minh hoa trong Listing 1.2.

Listing 1.2: C4p nhat 1dp StringCoding

std:string StringCoding::Encode{ const char “strin )
{

std::string sOut = **;

for { int i=0; ic(int)strien(strin}; ++i )

{

char ¢ = strin[i];
C ++,
s0ut += c;

'
return sQut;
!
std:string StringCoding::Decode{ const char “strin )
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std::string sOut = ™",
for ( int i=0; i<(intistrlen(strin); ++i )
{
char ¢ = strin{i];
¢ —
sQut += ¢,
!
return sQut;
}

3. Luu méa ngudn dudi dang mot file trong code editor va sau d6
dong code editor.

4. Bién dich ung dung, st dung trinh bién dich ua thich trén hé
diéu hanh uva thich.

5. Chay Ung dung trén hé¢ diéu hanh ua thich.

Ban ¢6 thé nghl phuong phdp nay ¢6 mét anh hudng dsi vdi cac
nhéa phét trién nao dd st dung 16p. Thét ra, ching ta ¢o thé thuc hién
nhitng thay dai nay trong 16p (kiém tra chudng trinh viia c6é dugc trén
Web site di kém cda sach nay vdi tén chl_la. cpp} va dé yen phén cdn
lai cda tng dung. Céc nha phdt trién khong cdn ban tadm vé diéu nay.
Khi ching ta bién dich va chay Ung dung nay, ching ta cé dugc k&t
qua sau day:

$ /ch1_1a.exe “hello”
Input String : [hello]
Encoded String: [ifmmp]
Decoded String: [hellg]

1 strings encoded

Nhu ban c¢6 thé thay, thuat todn da thay ddi, tuy nhién viéc ma
héa va gidi mé vAn dién ra v ma u’ng dung da khong thay dbi gi ca.
Vay thi day 1a sdc manh thét sy cua encapsulatlon Né la mét hop
den {black box). Nhitng ngudi dung cudi khong cAn bi&t mot didu gi dé
lam viéc nhu thé nao dé st dung né; ho chi can biét nhitng gi né lam
va cdch lam cho né thyc hién cong viéc cha nd.
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Ky thudt 2: S dung Abstraction A& md rong chie

Tiét kiém thoi gian bing cdch
® Tim hiéu abstraction
& SU dung cac phudng thiic do
B Tao mét ung dung danh sach thu tin
B Test cac ung dung

T dién American Heritage Dictionary dinh nghia thudt ngir ab-
straction (sy truu tLrong héza) la “tién trinh khéng xem xét mot hay
nhiéu thude tinh clia mot déi tugng phite tap dé cham séc cho nhing
doi tugng khac”. V& co bén, didu nady c6 nghia la ching ta cin chon
lya cdc phan cla cdc ddi tuong quan trong d6i véi ching ta. D€ triu
tugng hoa (abstract) dir liéu, ching ta chon déng géi cac phin dé cla
dol tugng chira ede loai chic niing co bdn nhat dinh (cde 401 tuong co
s0) - theo cdch d6 chung ta ¢6 thé tdi st dung ching trong nhimg déi
tugng khdc von dinh nghia lai chic nang d6. Cédc d6i tuong co bdn
nhu vy duge goi 1a cde 16p co sd (base class). Cde d6i tuong duge md
rong dudc goi la cac 16p thiua k€ (inherited class). Ching cung hinh
thanh mgt nguyén ly co ban cia C++. Su trit tuﬁ:mg héa (abstraction)
trong C++ duge cung cdp thong qua phuong thice do thuin tdy. Phuong
thde 4o thudn tay (pure virtual methed) la mét phuong thde trong
mdt ldp co s¢ von phdi duge thue thi trong bat ky 16p dan xuat
(derived class) dé bién dich va st dung 16p din xuit d6.

Tao mét dng dung danh sich thy tin

- Khai niém nay hoi tritu tugng, do dé sau ddy 1a mét vi du cu thé dé
cho ban thdy sy triu Lugng héa thal su dién ra nhu th& nao: Gia su
ban mudn thue thi mét danh sdch thu tm (mailing list) cho ¢b6ng ty cla
ban. Danh sdach thu Lin nay bao gom cdc doi tugng (duge goi 1a cae
mailing-list entries) tugng trung cho ting ngudi ma ban mudn lién
lac. Tuy nhién, gid si ban phai tai dit liéu tr mét trong hai ngudn: tit
mét file chia tat c¢d tén hofe tryc tiép tir dong lénh cia ngudi ding.
Viée xem toan bd “dong chdy” cha Ung dung niy sé& cho thdy ring hai
phia cta h¢ théng nay ¢6 chung nhidu diém: P& xt 1y ddu vao ti mot
file, ching ta c¢dn moét noi niao dé d& luu trd cde tén, dia chi, thanh
phd, tiéu bang va mé zip ti mot file. D& x ly ddu vao tir dong lénh,
ching ta cin ¢6 khéd ning tadi chinh xde chng dir liéu d6 tir dong lénh
va luu trd né trong cing mét nai. Sau dé, ching ta cdn kha nang in
cdc muc danh sdch thu tin hodc trdn ching vao mot tai liéu khéc. Sau



14 Phén I: Hop ly hda phuong tién va co ciu cia OCP

khi ddu vao duge luu trif trong bd nhd, di nhién ching ta that su
khong quan tiam né da dén dé nhu th€ nao; chiing ta chi quan tAm lam
thd nao ching ta ¢é thé& truy cdp dd liu trong cdc d&i tugng. Hai
duding dian khdc nhau, dua vao file va dya vao dong lénh, chia sé cing
mot thong tin co ban; thay vi thuc thi thong tin hai lan, chang ta cé
thé triu tugng héa né thanh mét ddi tugng chia (container) cho d&
liéu danh séch thu tin. Sau day 1a cdch thyc hién diéu dé:
1. Trong code editor ma ban chon lya, tao mét file méi dé chia
mé cho dinh nghia caa lép.
Trong vi du nay, file duge dit tén 1a ch02.cpp, méc du ban cé
thé s dung bat ky tén nao ban chon.
2. G5 nhap ma tir Listing 2.1 vao file, thay thé€ céac tén riéng cla
ban cho cdc hiing, bién va tén file in nghiéng.

Listing 2.1: L6p BaseMailingLislEntry

#include <string>
#include <iostream:
#include <stdio.h>
class BaseMailingListEntry
{
private:
std::string sFirstName;
std::string sLastName,
std::string sAddressiinet;
std::string sAddressLine2;
std::string sCity;
std::string sState,
std::string sZipCode;
public: '
BaseMailingListEntry(void)
{t
BaseMaitingListEntry( const BaseMailingListEntry& aCopy )
{
sFirstName = aCopy.sFirstName;
sl.astName = aCopy.sLastName;
sAddresslinel = aCopy.sAddresstine?,
sAddressLine2 = aCopy.sAddressLine2;
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sCity = aCopy.sCity:
sotate = aCopy.sState;
sZipCode = aCopy.sZipCode;
} .
virtual boo! First{void) = O; // A pure virtual function
virtual bool Next(void) = 0; // Another pure virtual function
// AcCessors '
std::string getFirstName(} { return sFirstName; };
std::string getLasiName() { return sLastName: };'
std::string getAddress1() { return sAddressLinet; };
std::string getAddress2() { return sAddressLine2; }:
std::string getCity() { return sGity; |;
std::string getState() { return sState; };
std::string getZipCode() { return sZipCode: }:
void setFirstName(const char *strFirstName)
{ skirstName = strFirsiName; ;
void settastName(const char *strLastName)
{ sLastName = strlastName; };
void setAddress1{ const char *sirAddress1)
{ sAddresslinel = strAddressi; }
void setAddress2( const char *strAddress?)
| sAddressLine2 = strAddress?; );
void setCity(const char *sirGity)
{ sCity = strCity; J;
void setState{const char *strState)
| sState = strState; );
void setZipCode( const char *strZipCode )
| sZipCode = strZipCode; }:
1}

Chu y trong Listing 2.1, 16p co sd (I6p ??) chda tdt cd dir Héu ma
ching ta s¢ sd dung chung cho hai 16p ddn xudt (cdc 16p File
MailingListEntry vd CommandLineMailing ListEntry), va thue thi hai
phuong thie - First va Next, von cho phép nhitng 16p din xudt d6 ghi
dé cdce ti€n trinh tdi cde thanh phdn cia dif ligu (cho di td mét file
hoac dong lénh).
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3. Luu file trong bd soan thdo mi ngudn.
4. St dung code editor uva thich, thém ma trong Listing 2.2.
Poi khi ban c¢d thé tay ¥ luu mad nay trong mot file header
riéng bidt va cling dua file Header dé vao chuong trinh chinh.
Listing 2.2: Lép FileMailingListEntry Class '

class FileMailingListEntry - public BaseMailingListEntry
{
FILE *fpin;
public:
FileMailingListEntry( const char *strFileName )
{
fpin = fopen{strFileName, “r")';
!
virtual bool ReadEntry{void)
{
char szBuffer[ 256 J; _
fread( szBuffer, sizeof(char), 255, fpin };
if { feof{fpin) )
return false,
setFirstName{ szBuffer J;
fread( szBuffer, sizeof(char), 255, fpin );
setFirstName{ szBuffer );
fread( szBuffer, sizeof(char), 255, fpin };
setAddress1{ szBuffer };
fread( szBuffer, sizeof{char), 255, fpln };
setAddress2( szBuffer );
fread( szBuffer, sizeof(char), 255, fpin );
setCity( szBuffer )
fread( szBuffer, sizeof(char), 255, tpin });
setState( szBuffer ),
fread{ szBuffer, sizeof(char), 255, fpin };
setZipCode( szBulfer );
return true;
oo
virtual bool First{void)
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{

/t Mave 1o the heginning of the file, read in the pieces
fseek{ fpin, OL, SEEK_SET ),
return ReadEntry{); .
i
virtual bool Next(void)
{
/1 Just get the next one in the file
return ReadEntry(),

5
5. Luu file ngudn trong bd soan thio méa ngudn.
6. Su dung code editor, thém md trong Listing 2.3 vao file ma
ngudn.
Ban cé thé tily ¥ luu ma nay trong mét file header riéng biét
va cing dua file header dé vao chuong trinh chinh.
7. Luu file ngudén trong bd soan thde mi ngudn.
Listing 2.3: Ldp CommandLineMailingListEniry

class CommandLineMaitingListEntry : public BaseMailingListEntry
{
private:
bool GetALine( const char *prompt, ¢har *szBuffer )
{
puts{prompt);
gets(szBuifer;
// Remove trailing carriage return
szBuffer[strlen{szBuffer)-1] = 0O;
if { strien{szBuffer) }
return true;
return faise;
}
baol GetAnEntry{)
{
char szBuffer[ 80 I,
if { GetAline{ "Enter the last name of the person; “,
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szBuffer ) 1= true )
return faise;
setlastName( szBuffer );
GetALine(“Enter the first name of the person: *,
szBuffer };
setFirstName( szBuftfer ),
GetALine{"Enter the first address line:", szBuffer ),
setAddress1(szBuffer),
GetALine("Enter the second address line:*, szBuffer );
setAddress2({szBuffer);
GetAline({"Enter the city.", szBuffer ),
setCity(szBuffer);
GetALine(“Enter the state:", szBuffer);
setState(szBuffer);
GetAline("Enter the zip code:", szBuffer );
setZipCode( szBuffer);
return true;
}
public:
CommandLineMailingListEntry() {
}

virtual bool First{void)

I

printf(*Enter the first name for the mailing fistA\n™);
return GetAnEntry();
]
virtuat bool Next{void)
{
printf(“Enter the next name for the mailing list:\n™),
return GetAnEntry(};
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Test wng dung Mailing-List

Sau khi ban tao mét 16p, diéu quan irong 13 phai tao mot driver
tht nghiém dé khong chi bdo dim ma chinh xdc ma cdén hudng din
moi ngudi cdch s dung mda cta ban. Cdc bude sau diy trinh bay cdch
thuc hién:

1. Trong code editor ma ban chon, md lai file ngudn d€ chia ma
cho chuong trinh tha nghiém.
Trong vi dy nay, chuong trinh thu nghiém duge dit tén la
ch02.cpp.

2. G6 nhip mi tir Listing 2.4 vao file, thay th¢ cdc tén riéng cla
ban cho cdc hdng, bi€n va tén file in nghiéng.
Mot phuong phap hi¢u qud hon 1a sao chép ma tir file ngudn
trén Web site dinh kém c¢ba sach nay.

Listing 2.4: Chugny trinh 1hir nghiém Mailing-List

void ProcessEntries{ BaseMailingListEntry *pEntry )

bool not_done = pEntry->First();

while ( not_done )

{
// Do something with the entry here.
/1 Gel the next one
not_done = pEntry->Next(),

H
int main(int arge, char **argv)
{
int choice = Q;
printf("Enter 1 to use a fite-based maiting listin™);
printf{("Enter 2 to enter data from the command line\n");
scanf("%d", &choice );
if { choice ==11}
{
- char szBuffer[ 256 |
printf{"Enter the file name: *);
gets(szBufter);
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FifeMailingListEntry fmle(szBuffer);
ProcessEntries( &fmle };

else
if { chaice == 2}
{
CommandLineMailinglListEntry cmle;
ProcessEntries{ &cmleg };
J
else
orintf(“Invalid option\n”):
return 0;
)

Chie nang chinh cGa driver that su khong nhiéu cho 14m - tat cd
nhimg gi né lam 14 tao bat ky d6i tugng ma ban mudn s dung. Him
ProcessEntries la ham thd vi béi vi né 1a mt ham lam viéc trén mat
kiéu l6p von khong lam bat cd didu gi - né khong biét loai déi tugng
mailing-list entry ndo ma né dang xut ly. Thay vac dé, né lam viée tir
mdt pointer din sang 16p co s§. Néu chay chuong trinh nay, ban sé
th&y né lam viée nhu dd quang cdo, nhu ban c¢é thé thay trong Listing
2.5.

Tuong tu ban c¢6 thé tac mot file chita tidt cd entry da duge gd nhéip
vao cde trudng khic nhau ¢ trén dé€ nhép cde truiing (field) 46 vao he
thdng. Ban ¢6 thé 1am tat ea diéu nay ma khéng thay ddi mot dong cla
ham ProcessEntries. Pay 1a sdc manh ctia cdc ham do thudn tdy, va do
dé la sde manh cda sy triu Lugng héa {(abstraction).

Listing 2.5: Chudng trinh Mainling-List

Enter 1 to use a file-based mailing list

Enter 2 to enter data from the command line
2

Enter the first name for the mailing list:
Enter the last name of the person: Telles
Enter the first name of the person: Matt
Enter the first address line: 10 Main St
Enter the second address line:

Enter the city: Anytown

Enter the state: NY
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Enter the zip code: 11518
Enter the next name for the mailing list:
Enter the last name of the person:

Tiét kiém thoi gian bang cach
a Tim hiéu polymorphism
® Ghi dé cac phan dugc chon clia mét I16p
® Tuy bi€n cac I6p vao thdi gian chay
W S{ dung cac destructor vdi cac ham ao

Polymorphism (tinh da hinh) 12 nhing gi xdy ra khi ban gan nhimg
¥ nghia khdce nhau vao mét symbol ho#c todn ti trong nhing ngir
canh khdic nhau.

Ci cho la nhu vdy, ham do thudn tdy trong C++ (duoc thio luin
trong ky thuat 2) rdt hiu dung, nhung C++ cho chiing ta thém mét
khia canh: Nha lap trinh ¢6 thé ghi d& chi cdc phan ducc chon clia
mot 16p ma khéng bude ching ta ghi dé toan bd 16p. Mic di mét ham
do thuan tiy doi héi nha lip trinh thye thi chic ning, nhung mét
ham do cho phép ban ghi dé chiée ning dé chi néu ban mudn, day Ja
moét sy khae bigét quan trong.

Nhing thay d6i nhé d6i véi 16p dan xudt duge goi 1a cdc ham &o
(virtual function) - thét ra, ching cho phép mat 16p din xuat ghi de chie
nang trong moét 1dp c¢d s6 ma khéng lam cho ban chinh sta 16p co sd.
Ban ¢6 thé s dung kha nang nay dé dinh nghia chde ning mac dinh cda
magt 16p nado dd, trong khi van cho nhitng ngudi dung cudi 16p tin chinh
chic ning d6 cho nhiing muc dich riéng cia ho. Phusng phap nay cé thé
st dung dé xur 1y 16i hoide dé thay déi ciach mét 16p nao dé xit 1y vide
in hodic hau nhu bat c¢ diéu gi kkhdc. Phan tidp theo s& hudng din ban
cach tuy bién mét 16p, st dung cic ham do dé thay d8i hanh vi cda
mot phuong thic 1dp co s6 vio thoi gian chay.

Tuy bién mét Idp vdi Polymorphism

)¢ hidu cac 16p co s¢ ¢o thé duge tay bidn nhu the nio bing cich
st duny khd nang da hinh duge cung cdp béi cde ham do, hiy xem
mot vi du don gidn vé vige tuy bidn mot 16p co sd trong C++.

1. Trong code editor ma ban chen lua, tao moét file mdi dé& chia
ma cho phan thue thi cda {ile ngndn.
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Trong vi du nay, file duge dat tén la ch03.cpp, méc du ban c¢é
thé si dung bat ky tén nio ban chon.

2. Go nhap mAa ti Listing 3.1 vao file, thay th& cdc tén riéng
clia ban cho cdc hiing, bign va tén file in nghiéng.

Listing 3.1: Ma ngudn Idp ¢o sG ham 3o

#include <string>
#include <stdio.h>
class Fruit
|
public:
Fruit()
i
virtual ~Fruit{)
{
printf{"*Deleting a fruitin™});
|
virtual std::string Golor(}
{
return “Unknown”;
!
void Print(}
{
printf{*My color i3: %s\n”,
Color().c_str{) );

3
class Orange . public Fruit
{
public;
Orange()
{
}
virtual std::string Color()
{
return “Orange”;
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}
Iy
class Apple : public Fruit
{
public:
Apple()
{
}
virtual std::string Color()
{
return “Reddish”;

I
class Grape : public Fruit
{ )
public:

Grape()

{

!

virtual std::string Color(}

{

return “Red”™

3
class GreenGrape : public Grape
{
public;

GreenGrape()

{

}

virtual std::string Color(}

{

return “Green”;
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Test ma ham ao

Bay gid ban nén test ma. Cac bude sau didy hudng dan ban cdch
thuc hién:

1. M§ file ngudn ch03.cpp trong bd soan thdo mi ngudn ua thich
va them mé trong Listing 3.2 vao cudi file.

Lisling 3.2: Driver chinh cho mi hiam ao

int main(int arge, char **argv)
!
/f Create some fruits
Apple g,
Grape g;
GreenGrape gg:
QOrange o;
/! Show the calors.
a.Print(};
g.Print()
gg.Print();
o.Print{},
/f Now do it indirectly
Fruit *f = NULL;
f = new Apple(};

f->Print(); >1
delets {1,

f = new GreenGrape();

f->Print(); 22
delete f;

|
2. Luu mé ngudn trong bd soan thdec ma ngudn.

Cé mot vai didu thd vi cdn ghi chi trong vi du nay. Ban cé thé
thay 16p co s& goi cdc phuong thite duge ghi d& nhu thé nao ma
khong cdn phai “biét” vé ching (xem cac dong duge danh ddu 1
va 2). Nhitng gi lam nén diéu ky diéu nay 14 mot bang do tim
cho cdc ham o (thudng duge goi 14 v-table) chita céc pointer
din sang tdt cd phuong thac trong 16p. Bang nay khéng thé
nhin thdy duce trong mi, né duge tu dong tao ra béi trinh bién
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dich C++ trong khi tac md may cho ing dung. Khi linker tim
thidy mot 1énh goi dén médt phuong thde von duge khai bdo Ia
virtual, né si¥ dung bédng dd tim (lookup table} dé phan gidi
phuong thde dé vao thaéi gian chay, thay vi vio thdi gian bién
dich. Di nhién, d6i véi cdc phuong thie khong do, ma don gidn
hon nhiéu va c6 thé duge quyét dinh vao thoi gian bién dich.
Diéu ndy c¢6.nghia ring cdc ham do ¢6 mdt hao phi nao dé (vé
cde yéu cdu bd nhé va tde d0 ma) - do d6 néu ban khong si
dung ching trong ma, khéng khai bdc moi thi 1a virtual. Cé
thé dudng nhu phan trye gidc khi dinh nghia cdc ham 4o trong
ma néu ban khéng sd dung ching, nhung diéu nay that su
khong phdi nhu viy. Trong nhiéu trudng hgp, ban c¢é thé thay
nhiing céng dung sau nay cho 16p c¢ s8¢ von s& doi héi ban cho
phép nha phat trién tudng lai ghi dé chde nang d8 thém nhimg
tinh n&ng mdi vao 16p dan xuat.

3. Luu ma ngudn dudi dang mét file trong code editor va sau do.
déng dng dung editor.

4. Bién dich m& nguén bang trinh bién dich va thich trén hé diédu
hanh ua thich,

. Chay chuong trinh trén console hé diéu hanh uva thich.

]

Néu ban dd lam t8t mei thd, ban sé thay két qua duge minh

hoa bén duéi trong cifa sé console.

The color of the fruit is: Apple

The color of the fruit is: Red

The color of the fruit is: Green

The color of the fruit is: Orange

The color of the fruit is; Apple

Deleting a fruit

The color of the fruit is: Green

Deleting a fruit

Deleting a fruit

Deleting a fruit

Deleting a fruit

Deleting a fruit

Nhu ban ¢6 thé thay, cac 1énh goi truc tifp dén ma lam vige tét.

Ngoai ra, ban cdn thady ma s dung mdl pointer dua vao 16p co s§ dé
truy cdp chic nang trong cde 16p dan xudt goi cdc phuong thic do
duge ghi de phu hop. Diéu nay dé lai cho ching ta mdt cau hdi la cdc
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phuong thic hiy tae (destructor) 16p ddn xudt duge goi ra nhu thé&
nao va theo thit tu nao. Hdy xem phuong thic do cudi cing 46 -
phuong thie hay tao do (virtual destructor) trong 16p I'ruit cog s8.

Tai sao cac Destructor lam viéc?

Diéu tha vi ¢ day 1a destructor cho 16p ¢o 56 ludn dude gol. Bai vi
destructor duge khai bao 14 virtual, destructor méc néi huéng 18n qua
cdc destructor cho nhiing 16p khdc vén duge dan xudt tir 16p co s6.
Né&u ching ta da tao cdc destructor cho moi 16p dan xudt va in ra két
qud thi vi du néu ching ta tao mét 16p PurpleGrape GreenGrape mdi,
von duge dan xudt ti Grape, ching ta thiy két qui nhu sau:

PurpleGrape destructing
Grape destructing

Deleting a fruit

Ciing chd ¥ bang 4o (virtual table) cho mét 16p cad s6 ¢6 thé bi 4nh
hudng bdi moi 16p duge din xudt tif né (nhu ching ta c6 thé thdy qua
16p GreenGrape). Khi goi ra phuong thic Print trén mot déi tugng
Fruit dd duge tao dudi dang mot 16p GreenGrape duge dan xudt tu
Grape, phuong thite duge goi ra tai cdp 16p Grape. Diéu nay c6 nghia
ban ¢6 thé ¢é bao nhiéu cdp thira k&€ tuy thich. Nhu ban c6 thé thay,
chie nang phuong thice do (virtual-method) trong C++ cuc ky hiu
dung.

Tém lai, sau day 13 hé théng phan cdp dé goi duing phuong thdc
Print khi mét d6i tugng GreenGrape duge chuyén dén mot ham vén
chdp nhan mot d6i tugng Fruit:

1. Fruit::Print duge goi ra.

2. Trinh bién dich xem bidng ham ao (v-table) va tim entry (muc
nhép) cho phudng thic Print.

3. Phuong thuc dugce phdn gidi thanh phuong thic
GreenGrape::Print.

4, Phuong thitc GreenGrape::Print duge goi.
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Tict kiém thdi gian bing cich

M Binh nghia sy da thia k€

B Thyc thildp configuration file

B Testldp configuration file

B Tri ho&n viéc tao

XU Iy 15i b&ng sy da thua ké

Néi chung, leai chic nang l6n nhdt ma C++ phai cung cip la su
thua ké (inheritance) - chuyén cdc ddc tinh tdf mdt 16p ¢o s6 sang
nhimng 16p dan xudt cia né. Sy thita k& 14 kha nang din xudt mét 16p
mdi tif mét hodc nhiéu 16p co s6 hién c¢6. Ngoai viée gidm bét cong
stc viét ma, tinh nang thua k& trong C++ ¢6 nhiéu céng dung tuyét
vdi; ban ¢é thé mé rong, tuy bién hodc thim chi gisi han chidc ning
hién ¢6. Ky thuidt nay xem xét sy thira k& va huéng din ban cdch si
dung sy da thia k& (multiple inheritance - mét tinh ning tién lgi
nhung it duge biét dén) két hgp 16p t6L nhat cla mét s 16p thanh
mdt 16p don cho ngudi ding cudi.

P& that sy hiéu diéu gi dang xdy ra, ban phai hidu mot s6 didu vé
cach cde trinh bién dich C++ thyuc thi sy thua k& - va cdch ngbn ngi
tdn dung phuosng phdp nay nhu thé& nao.

Mdi 16p C++ chira ba phan, mdi phin ¢6 muc dich riéng cda né:

B Sy luu trif cho dif ligu vén thudc vé [p: Moi I5p can di ligu dé
lam viéc va phan nay cua iép gili cho di liéu cé san.

W Cac jump table (bang nhay): Nhiing bang nay Iuu trir cac phugng
thuc static clia I8p dé trinh bién dich cd thé tao cac chi lénh hiéu qua
dé goi cac phudng thic trong cla Idp.

B MGt v-table tiy chon cho cdc phudng thdc do: NEu mét {dp
khdng cung cap sirthia k&, c6 thé co mot v-table tiy chon chiia céc
dia chi cla bat ky phuang thic do trong I8p. Sé& khéng bao gi& ¢o
nhiéu virtual table (bang 4o) méi 16p, bdi vi bang dé chia cac pointer
dan sang tat ca phuong thic Ao trong Idp.

Nhung tai sao sy thita k& lam vigce? Béi vi trinh bién dich tao mot
“ngan xé&p” dit liéu, theo sau 1a mét “ngan x&p” cde phuong thie, vide
thuc thi bat ky s6 cdp thita k& khong ¢ van dé gi cd. Céc cdp thita k&
xac dinh thi ti cda cde “ngan x&8p”. Néu mot 16p duge din xuit tir cde
lép A, B, va C, ban s& thiy ngin x&p cdc phuong thifc cho A, theo sau
la nhitng ngan xé&p phuong thic cho B, rdi dén cac ngan xép phuong
thic cho C. Theo cdch nay, trinh bién dich ¢6 thé d& dang chuyén déi
l16p dan xudt thanh bat ky 16p co s6 cla né bing cdch chon mot diém
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trong ngan xép dé bit ddu. Ngoai ra, bdi vi ban ¢é thé thira k€ dir liéu
ti cdc I6p ma ban than thita k€& tif nhitng l6p khéc, toan bd tién trinh
tao mdt tAng dor lidu va phuong thic. Pdy 14 mot diéu tét, béi vi nd ¢
nghia la cdu tric 16p d& dang phit hop véi nhitng chuyén déi ti 16p co
s0 sang 16p dan xudt.

Thuc thi mét lop ConfigurationFile

Péi v6i ede mue dich cua vi du ndy, gid st ban mudn thuc thi mot
16p file ¢du hinh (configuration file). Lép nay s& cho phép ban luu trit
théong tin c¢iu hinh cho tng dung trong mot file ngoai va truy clp né
mdt cach nhat qudan gua sudt ma ngudn chuong trinh. Cac file cdu
hinh ¢é hai tdp hgp chic nang cu ban - mét tap hop thude tinh (tugng
trung cho cdc cap tén va gid tri}) vA mét trinh qudn 1y file (vén doe va
ghi cédc cap dé qua lai dia). Dé tdt cd diéu nay lam viée tot, ban phéi
thie thi chite niang cho 16p mét cich chinh xdc theo cdch d6: diu tién
la cdc thude tinh, sau d6 dén su quan ly ching. Ban nén ¢6 mét 16p co
s¢ thuc thi sy quan ly thudc tinh va mét 16p khée lam viée véi chinh
file dia.

Do dé, sau day la cach thuc thi 1ép.

1. Trong code editor ma ban chon, tac mot file méi @€ chita ma
cho phan thuc thi cia file ngudn.

Trong vi du nay, file nay dugce dat tén 14 ch04.cpp, mac diu ban
c6 thé sit dung bat k¥ tén nao ban chon.

2. Go nhap m4a tu Listing 4.1 vao file, thay th& cdc tén riéng cla
ban cho cdc hing, bi€n va tén file in nghiéng.

Listing 4.1: M3 ngudn Properties.

#include <string>
#include <stdio.h>
#include <vector>
class Properties
{
private:
struct _Prop
{
public:
std::string name;
std.:string value;
public;
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_Prop operator={const _Prop&
aCopy )
i :

name = aCopy name;

value = aCopy value;

return “this;

};
std:;vector< _Prop > sProps;
public:
Properties{void)
{
H
virtual ~Properties(}
{
]
Froperties{ const Properties& aCopy }
{
std:vector< _Prop >::const_iterator
iter;

for { iter = aCopy.sProps.begin{);
iter '= aCopy sProps.end(); ++iter }
sProps.insert( sProps.end{),
(“iter) ),
}
int NumProperties( void )
{
return (int)sProps size();
}
bool GetProperty( int idx, std.:string&
name, std::string& value )
{
if (idx < 01lidx >=
NumProperties() )

-1
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return false;
name = sPropslidx].name;

value = sProps[idx].value;

return true;
}
void AddProperty( const std::string&
name, const std:string& value )

{

_Prop p;

p.name = name;

p.value = value,

sProps.insert( sProps.end{), p )
}

J;

Chd v 16p nay s dung Standard Template Library (STL) ma sé
duge trinh bay thém chi tiét trong phin V cia sdch nay. Bay gid, ban
chi viée gid dinh ring 16p vector thye thi mdt mdng generic vén c6
thé duge m& rong. Loép vector khong doi héi so phin tir t81 thidu va
¢6 thé duge mé rong dén mdce dd bd nhd cho phép.

Lép thudc tinh sé hinh thanh co s6 cho mdt loat cdc kiéu thude
tinh, tat cd c6 thé xi ly cac kidu thude tinh khde nhau. Ngoai ra, 1dp
nay c6 thé duge sit dung lam co s6 cho nhiing 16p khdc von can kha
ning luu trig théng tin thude tinh.

That sy khong ¢6 diéu ky diéu & diy; ban ¢é thé thdy rang 16p don
gian duy tril cdc tdp hop thude tinh va ¢é thé thém ching hoic cung
¢ip chang trd lai cho d6i tusng goi. Tuy nhién, cha y ring ban da
thue thi mét destructor do (xem 1) cho 16p - méc du khong cé gi trong
16p chua cdn duoe hiy tao. That sy khéng ¢6 cdch nao dé biét lidu
diéu nay s@ ludn dang hay khong, do dé ban elng ¢6 thé gid dinh
ring destructor s& ¢in thue hign ¢dng viée lam sach cda né vao mit
thoi diém nao di. Ban xdy dung 16p nay mot cdch c¢é cha dich duéi
dang mot 16p ¢g s¢ cho sy thita k&, do dé s& chi hgp 1y néu lam cho
destructor tré nén do (virtual). Néu destructor do, tdt cd 16p din xuft
st goi destructor 16p cg sé nhu 1a phan cudi cing cda tidn trinh hiy
tao, bdo didm ring tat ¢d bd nhé cdp phédt dude giai phong.

Bude k& tiép la thue thi 16p von quéin ly phan file cia hé thdng.
Dai véi cde mue dich cia khong gian, chi doan viét cta 16p duge minh
hoa trong Listing 4.2, Tuy nhién, thye thi mgt phuong thic ReadAPair
von truy cap dir liéu Lir mét file thi khd binh thudng.
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3. St dung code editor, thém ma tit Listing 4.2 vao file ma nguon.
Trong truéng hgp nay, file duge goi la ch(4.cpp.
Listing 4.2: Lép SavePairs

class SavePairs

J
[}

FILE *fpin:
public:
SavePairs( void )
{
fpln = NULL;
i
savePairs( const char *strName )
{
fpln = fopen{ strName, "w" ),
}
virtual ~SavePairs()
{
if { fpin )
fclose(fpln);
}
void SaveAPair( std::string name,
std::string value )
{
if { fpin)
fprintf(fpln, “%s=%s\n”.
name.c_str(), value.c_str{}};

)

SaveAPair{ name, value );
}
return true:
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Mat Jan nita, ban thyc thi mdt virtual destructor (phuong thie hay
tao 4o0) cho 16p béi vi né duge dn dinh 14 mot 16p co sd cho sy thia ké;
cu thé v& nhing gi phdi hdy chua ¢é ich loi gi. Tuy nhién, ban ¢6 mot
cong dung that sy cta destructor, béi vi file pointer vén md trong
constructor (phuong thifc tao) phai c¢6 mdt chi lénh déng (fclose) tuong
tng dé gidi phéng bd nh¢ va xéa sach file sang dia.

Véi virtual destructor nim & ddng vi tri, viée duy nhét con lai can
lam la k&t hgp hai 16p khd hau dung nay thanh mdt 16p don von chia
chite niang cda cd hai va cung cdp mdt giao dién c8 két cho ngudi dung
cudi cta 16p. Chang ta s& goi 16p két hop nay la ConfigurationTile.

4. S dung code editor, thém ma trong Listing 4.3 vao file ma
nguon.

Listing 4.3: Lép ConfugurationFile

class ConfigurationFile : public Properties,
public SavePairs
{
public:
ConfigurationFile({void} > 2
. SavePairs()
{
}
ConfigurationFile{const char
*strFileName) 2>3
: SavePairs(strFileName)
{
}
virtual ~ConfigurationFile(}
{
DoSave();
]
bool DoSave() =>4
{ _
std::string name,
std::string value;
for (int i=0; i<NumProperties(); ++i)
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5.

{
if { GetProperty( i, name, value

‘Luu ma ngudn trong code editor.

Test ldp ConfigurationFile

Sau khi ban tao mét 16p, hdy tao mdt driver thd nghiém d€ khong
chi bdo ddm ring méa chinh x4¢ ma con hudéng din ngudi ta cach st
dung ma.

1.

4.

5.

Trong code editor ma ban chon, md lai file ngudn dé chua ma
cho chuong trinh tha nghiém.

Trong vi du nay, chuong trinh thd nghiém duge didt tén la
ch04.cpp. DI nhién, ban ¢6 thé dat cho chuong trinh nay bit ky
tén nao ban mudn vi cde tén file chi la cdc chudi ma con ngudi
doc duge. Trinh bién dich khdng quan tdm tén niao ma ban dit
cho file.

- Gb nhip mi tir Listing 4.4 vao file.

Hodc tot han, hdy sao chép mai ti file ngudn trén Web site di
kém cia sdch nay.

Listing 4.4; Chuong rinh thir nghiém ConfiguratlionFile

int main{int argc, char **argv)

|
ConfigurationFile ci{"test.dat”),
cf.AddProperty( "Name”, “Matt” );
cf.AddProperty( "Address”, “1000 Main
St N

}

. Luu mi trong file md ngudn duge tao trong editor va sau dé

déng Gng dung editor.

Bién dich mi ngudn bang trinh bién dich ua thich trén hé diéu
hinh ua thich.

Chay chuong trinh trén console hé diédu hanh ua thich.

Néu ban da lam t8t mot thd, ban sé thdy két qua sau day tir chuong
trinh trén cifa sé console: :

$ /a.exe
$ cat test.dat
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Name=Mati
Address=1000 Main St

Nhu ban ¢6 thé thay, file cfu hinh da duge luu ding cdch sang file
xudt.

Tri hoan viéc tao

Mic dia constructor cho mot 16p thi tuyét voi va tdt, nhung né dua
ra mdt diém thu vi. Phai 1am gi néu mét truc Lrie ndo d6 xdy ra trong
tién trinh tao va ban cdn bdo hi¢u cho nguoi dung? Ban c¢é hai cdach
dé tidp cdn tinh hudng nay; ci hai ¢6 nhimng wu diém va khuyét diém:

E Ban c6 thé dua ra mot ngoai 1é (exception). Dua ra cac ngeai lé la
mét tdy chen dudc thao ludn trong ki thuat 53 - nhung lam nhu vay
hiém khi la mot y hay. Nhiing ngudi dung cha ban that sy khong
mong dgi mdt constructor dua ra mot ngoailé. Té han, mdt ngoailé
co thé dé déi tugng trong mot trang thai ma hd nao dd, noi ma
khéng biét rd liéu constructor da chay xong hay khéng. Néu ban
chen 19 trinh nay, ban cling nén bao dam tat ca gia tri duge in nghiéng
trude khi ban lam bat cd diéu gi vdn co thé tao ra mot ngoai 1. (Vi
du, diéu gi xay ra néu ban dua ra mot ngoai 1é trong mot constructor
\dp co s37 Lbi s& dugc chuyén 1&n chudng trinh chinh. Diéu nay rat
dé gay bdi rdi cho ngudi ding ma tham chi khéng biét 10i dén tu
dav).

4 Ban c6 thé tri hoan bat ky céng viéc vn cd thé tao ra mat 16i cho
dé&n thoi diém sau trong viéc x{if ly d&i tugng. Lua chon nay thudng
c¢ gid tri hon va dang dugc khai thac thém.

Vi dy, ban s¢&¢ mé m file trong constructor. Tién trinh mé file ¢6 thé
chiic chdn that bai vi bat ky s6 1y do. Mét cach dé xd ly 16i nay 14
kidm tra né, nhung diéu nay c¢6 thé giy bdi roi cho nguti dung cudi,
bdi vi ho sé khéng hiéu file da duge md ¢ ddu lde ban dau va tai sao
né khong md duge. Trong nhing trudng hgp nhu vay, thay vi mgt
constructor tréng nhu sau...

FileOpener::FileOpener( const char

*strFiieName)

fpIn = fopen{strFileName, “r™);
}
... ban ¢6 thé chon lam diéu nhu sau:
FileOpener:FileOpener( const char
*strFileName)
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// Hold onta the file name for later
use.
sFiieName = strFileName:
bisOpen = false;
i
bool FileOpener::Openkile()
{
if { 'hisOpen )}
{
fpin = fopen{sFileName.c_str{),
).
if ( fpIn 1= NULL )
bisOpen = true;
}
return blsOpen;
}

Bdi vi ching ta khéng thé trd vé tryc tiép mot 15i tit mdt construe-
tor, ching ta phan chia ti€n trinh tharh hai phan. Phan diu tién gan
cde bién thanh vién vao nhiing gid tri ma ngudi ding da chuyén vao.

Khéng ¢6 cdch nao mot 161 ¢6 thé x3y ra trong tién trinh nay, do d6
' d6i tugng s& duge tao ding cdch. Trong phuong thitc OpenFile (5
trong listing & trén), ching ta ¢8 mé file va biéu thi trang thai la gia

tri trd vé ctia phuong thie.

Sau d6, khi ban yéu cdu mi that sy doc ti file, ban lam mét didu gi

dé nhu sau: .
bool FileOpener::SomeMethod()
{
if { OpenFile{) )
{
/1 Continue with processing
j
else
/f Generate an error
return false;
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Uu diém cha phuong phdp nay 13 ban ¢é thé dgi cho dén khi ban
hoan toan truée khi ban thit sy md file ma 16p vén hanh trén dé.
Viée lam diéu nay cé nghia la ban khéng c6 hao phi file mbi 1an ban
tao mot do - va ban khéng cin bin tim vé viéc dong thi khd chiu dé
néu né da khéng bao gi¢ duge md. Uu diém cia viée tri hodn viéce tao
la ban cé thé€ doi cho dén khi da lidu that sy duge edn dén trude khi
thye hién hoat dong nhip va xuit doi héi nhiéu thoi gian va bo nhd.

Xem k¥ lai 16p SavePairs (Listing 4.2), ban ¢6 thé thiy mot 161 rat
nghiém trong 4n nip ¢ dé.

Ban cé thdy né hay khong? Hiy tuéng tugng ban cé mot doi tuong
¢6 kidu SavePairs. Bay gio ban ¢6 thé tao mdt bdn sao cia 46l tugng
do bang cdch gan né vao mot déi tugng khde clia 16p SavePairs, hoic
bing cdch chuyén nd theo gid tri vao mot phuong thie nhu sau:

DoSave(SavePairs obj);

Khi ban thuc hién 1énh goi ham § trén, ban tao mdt ban sao cua
déi tuong obj bang cach goi ra constructor copy cho 16p. Biy gid, béi
vi ban khong taoc mét constructor copy, ban ¢é mot vdn dé nghiém
trong. Tao sao? Copy la mjt bdn sao bitwise cla tdt ca phan tu trong
16p. Khi mét ban sac duge tao cta pointer FILE trong 16p, diéu nay
¢6 nghia bay gid ban ¢6 hai pointer tré sang cung mét khéi bd nhé.
BG&i vi ban sé hdy bé nhé dé trong destructor cho 16p (bang cdch goi
felose), ma gidi phéng cing mét khdi by nhé hai ldn. Day la mét van
dé dac trung ma ban cén gidi quyét bat cd khi ndo ban cdp phat b
nhé trong mdt 16p. Trong truting hgp nay, ban that sy mudn ¢6 thé
sao chép pointer ma khdng déng né trong ban sao. Do d6, nhiing gi
ban that sy cAn lam la theo ddi viéc pointer dang quan tam cd phai la
mb6t ban sao hoic méot ban gdc hay khong. Dé lam diéu nay, ban cé
thé viét lai 16p nhu trong Listing 4.5:

Listing 4.5: Lép SavePairs duge sira ddi

class SavePairs
{
FILE *fp!n;
boal bisACopy;
public:
SavePairs( void )
{
fpin = NULL;
blsACopy = false;
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SavePairs( const char *striName )
{
fpin = fopen( strName. "“w" );
bisACopy = false; ‘
}
SavePairs{ const SavePairs& aCopy }
!
fpin = aCopy.fpln;
bisACopy = true;
]
virtual ~SavePairs()
{
if {fpln && 'bisACopy )
fclose(ipln);
}
void SaveAPair( std::string name,
std::string value }
{
if { fpin )
fprinti(ipln, “%s=%s\n",
name.c_str(), value.c_str(}};
!
B

M4a nay trong Listing 4.5 ¢6 uu diém 14 lam viée chinh xdc cho du
né duge xtt ly nhu thé nde. Néu ban chuyén mot pointer vao file, ma
58 tao mdt bdn sao cha né chd khong xéa né. Néu ban st dyng ban
goc cia file pointer, né sé& duge xéa ding cdch, khéng phéi duge sao
chép.

Pay 1a m{t cdi tién. Nhung ma nay c6 that sy sia chita tat c& vén
dé ¢6 thé xdy ra hay khong? Di nhién, cau tra 15i 1a khong., Hay
tudng tugng tinh hudng sau day:

1. Tao mdt d6i tugng SavePairs.

2. Sao chép d6i tugng bing cdch goi constructor copy v6i mat déi
lugng miéi,

3. Xéa doi tugng SavePairs gée.

4. Goi ra mdt phuong thdc trén bdn sao naoe st dung file pointer.
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Piéu gi xdy ra trong tinh huéng nay? Khong cé gi tot, ban cé thé
bao ddm. Van dé x4y ra khi di d&n bude cudi cliing va file pointer da
sao chép duge s dung. Pointer gbc di bi x6a, do dé ban sao tré vao
nhitng th¢ linh tinh. Nhimng diéu t& hai xdy ra - va chuong trinh cé
thé bi do vé.

Kij thudt 5: Tdch biét cdc quy tdc va dit liéu

Tiét kiém théi gian bdng cich
® S( dung encapsulation dé tach biét cac quy tac va di lidu vdi ma
m Xay dung mot I1dp hiéu luc héa du ligu
B Test I&p hiéu lyc hoa di figu
Mot trong nhiing vdn dé 16n phat trong thé giéi phdt trién phan
mém 1a bdo tri ma ma ching ta da khong thiét k& hodc thyc thi lac
ban dau. Piéu thudng khé lam nhit trong nhimg trudng hop nhu vay
la biét chinh xdc ma duge an dinh dé lam viéc nhu thé& nao. Ludn ¢é
rat nhiéu tai lidu cho ban biét nhitng gi ma thyc hién (hodc nhing gi
nha l4p trinh ban ddu di nghi sé xdy ra), nhung hiém khi né cho ban
biét 1y do tai sao.

Ly do 1a nhing quy tic nghi¢p vy va dit lidu v8n thyc thi nhing
quy téc dé thudng duge nhing ¢ noi nao d6 trong ma. Cdc ngay thang,
gia tri duge mad héa cing - thdm chi cde user name va password - cd
thé duge &4n gidu sdu bén trong c¢o s§ mi. S& thit tuyét voi hay khong
néu ¢6 mot cach nao d6 dé trich xudt tit ca dir 1idu va quy téc nghiép
vu dé va dit ching ¢ mét noi? Diéu nay that sy nghe cd vé nhu mot
trudng hop cho sy déng géi (encapsulation) bay gig phai khong? Di
nhién 1a ding. Nhu duge thdo ludn trong kj thuit 1, encapsulation
cho phép ching ta ¢6 lap ngusi dung khéi viée thue thi moi thid. Cau
néi dé6 mo hd va mang rat nhiéu nghia, do dé dé lam rd rang, hdy
xem mot vai vi du. Trude tién, hdy xem xét trudng hop cla quy téc
nghiép wvu.

Khi ban tao ma cho mdt project phdn mém, ban phai thuiing xem
xét cac quy tdc von 4p dung qua toan bd doanh nghidp - ching han
nhu s8 b phin trong mot co s¢ di liéu ké& todn, hodce cd 18 mét phép
tinh d€ quy&t dinh s& tién ting luong t61 da cho mt nhan vién nao
dé. Nhitng quy tdc nay xuit hién duéi dang cdc doan méa phén tan qua
subt toan bd project, thudng tra trong cdc file va form khéc nhau. Khi
project k& ti&€p xudt hién, ching thudng duge sao chép, duge chinh
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sia hodc duge hiy bé. Van dé véi phuong phiap nay 1 theo dai cdc
quy tdc la gl va ¥ nghia cla ching ngay cang trd nén khé hon.

Bay gio, gia st ban phdi thuc thi mdt s6 ma kiém tra cdc ngay
thdng trong hé thong. Pé chay ti€n trinh kiém tra, ban c6 thé thi
phan tdn mot s0 ma xung quanh toan bd he théng dé kiém tra tim cac
nam nhuén, tinh hiéu lyc héa dir lidu.., nhung diéu d¢ khong hiéu qud
va pay ling phi. Sau day la 1y do tal sao giai phap d6 khéng cé giai
phap g1 ca:

Cdch day da lau, c6 mot project duge thye hién tai mot céng ty rat
I6n. Mdt cude kiém todan phdn mém da lam xudt hién t8i thiéu nim
thudng trinh khdc nhau (cdec hdm, macro va mi inline) von tinh todn
xem mét ndm nao dé ¢é phii la mdt niim nhuian hay khong. Piéu nay
khd ngac nhién - nhung tham chi ngac¢ nhién hon 1a trong nidm thudng
trinh dé, ba thudng trinh that su sai. Néu mot 161 da x3y ra trong khi
hé théng dang tinh todn xem nam hi¢n hanh ¢6 phai 14 mit nam
nhuin hay khéng, nha 1ap trinh cé biét noi nao dé tim nhim gidi
quyét van dé hay khéng? Di nhién la khong.

Trong vi du nay, bdt ké rdi ro 16i xay ra, ban van phai quyét dinh
xem mot ngay thang nao dé ¢6 hgp ¢ hay khong - va viée ndm nao
dé cé phai 14 mot ndm nhuin hay khang. 1ai tdc vy co bdn dau tién
cia ban 1a xdc ldp cac thidl 1ap méic dinh thich hop cho ngay thang
va bdo ddm ridng ban ¢6 thé truy tim tat cd thanh phdn clia ngay
thang. Phuong phdp nay lam viée cho bat ky su déng géi quy tdc
nghiép vu (business-rule). Pau tién, ban phai bigt cic manh ghép cia
trd c¢hoi chdp hinh vén di vao cde phép tinh, Theo cdch d6, bat ca
ngudi ndo xem ma sé& bift chinh xdc nhiing gi ngudt nay ¢in cung cip.
8¢ khéng ¢6 di lidu “4n” trit phi né duge truy tim 1 mdt ngudn bén
ngodi. Ma nén plug-and-play (¢im vao 1a chay); ban nén ¢6 khi ning
mang né ti mét project sang mdt project khie véi nhitng thay déi téi
thiéu.

D1 nhién, thudng hoan toan kkhéng thé loai bo ma dng dung ra khoi
nhiing quy tic nghiép vu. Nhung do that sy khong phai 14 muc dich
cua ban khi ban viét cdce doi tugng nghi¢p vu. Thay vao dé, ban nén
quan tim dén cdch nhing d6i tugng dé sé duge st dung nhu thé nao.

Péi tugng nén ¢é tinh mang chuyén (portable); né sé duge sit dung
trong nhiéu project dé hd tr¢ “quy tdc ngdy thdng”. Ban mudn cdc
ngdy thang hop 1& va ban mufn ¢6 kha niing trich xudt nhitng thanh
phin cia ngay thdang trong bat ky project von ¢é thé cdn di liéu dé.
Péng thai, ban khéng mudn cho ngudi ta nhiéu hon nhitng gi ho can,
do dé6 ban s& khéng bdn tdm hd iro phép lodn ngay thang, ching han
nhu cdc phép tinh dé cdong cdc ngdy hodc nidm v6i mét ngdy thing
nao dé.
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Lap cDate

Pé déng géi tot nhdt tat cd théng tin ngay thdng trong chudng
trinh, cach dé dang nhit la tac mét 16p don qudn 1y viée luu trix, x( ly
va xuit ngay thdng. Trong phan nay, ching ta tao mét 16p dé thuc
hién tat cd diéu d6 va goi nd 1a c¢Date (di nhién 1a cho date class). Vi
mot 16p ngay thang (date class), ching ta loal b6 tidt cd quy téc va
thuat todn dé xir Iy cde ngay thang ching han nhu edc phép tinh nam
nhuén, phép todn ngay thdng va cdc phép tinh ngay trong tuin va di
chuyén chiing vao mét noi. Ngoai ra, ching ta di chuyén viée luu trix
ngay thang, chang han nhu cdc thanh phin ngay, thang v nam duge
luu trit nhu thé n&o vao mdt ving ma ngudi ding khéng cin guan tAm
dén. :

1. Trong code editor ma ban chen, tao mdt file méi d& chira mé
cho phan thuc thi cia file ngudn.
Trong vi du nay, file d6 dugc dat tén la ch05.cpp, mac du ban
¢6 thé st dung bit ky tén nao ban chon.
2. G& nhip ma tir Listing 5.1 vao file.
Lisling 5.1: Lép cDate

#include <string>
#include <stdio.h>
#include <time.h>
class ¢Date
{
private:
int MonthNg;
int DayOfMonth;
int DayOfWeek;
long YearNo,
protected;
void GetTodaysDate()
{ .
// First, get the data
time_t 1,
time(&t);
struct tm *ImP1r = localtime{&1);
/f Now, store the pleces we care about
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MonthNo = imPtr->tm_mon:
YearNo = tmPtr->tm_year + 1900
DayOfMonth = tmPtr->tm_mday;
DayOfWeek = tmPtr->tm_wday:
}
int ComputeDayCfTheWeek() // returns day of week
!
int sum_calg;
int cent_off, year_off, month_off, day_otf:
int year_end,
year_end = YearNo % 100; / year in century
// The following calculation calculates offsets for the
// century, year, month, and day to find the name of the
// weekday. : _
cent_off = {((39 - (YearNo/100)) % 4 ) * 2;
year_off = year_end + year_end/4:
if (MonthNe == 1) // January
{
month_off = 0;
it ({(YearNo%4) == 0) && ({year_end !=0) I}
((YearN0%4Q0) == 0}))
year_off—; // leap year
}
else if (MonthNo == 2) // February
{
month_off = 3;
if ({(YearNo%4) == Q) && ({year_end !=0} Il
((YearNo%4C0) == 0)))
year_off—; // leap year
}
glse if {{MonthNo == 3) 1| (MonthNo == 11))
month_off = 3;
else if ((MonthNo == 4) II {(MonthNo == 7})
month_off = 6;
glse if (MonthNo == 5) // May



42 Phan I: Hop ly hoa phudng tién va cd ciu cta OOP

month_off = 1;

eise if (MonthNg == 6) // June
month_off = 4,

else if {(MonthNo == 8) // August
month_off = 2:

else if {{MonthNe == 9) Il (MonthNo == 12})
month_off = 3:
else if (MonthNo == 10} / October
month_off = 0;
day_off = DayOfMaonth % 7; // day offset
| sum_calc = {cent_off + year_off + month_oft + day_off) % 7;
// Using the calculated number, the remainder gives the day
/! of the week
sum_calc %= 7,
return sum_calg;
H
int MonthDays( int month, Jong year }
{
if { month < O Il month > 11)
return 0O;
int days[]={31,28,31,30,31,30,31,31,30,31,30,31 |
int nDays = days[ month ];

if { IsLeapYear( year ) && month == 1)
nDays ++;
return nDays;
}
public:
cDate(void)
{
// Get today’s date
GetTodaysDate();
}
cDate( int day, int month, long year )
{
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if { IsValidDate{ day, month. year )
ManthNo = month;
DayOfMonth - day,
YearNo = year;
DayOfWeek = ComputeDayOfTheWeek():

}

cDate( const cDated aCopy )

{
YearNoc = aCopy.YearNo,
MaonthNo = aCopy.MonthNo;
DayOfMonth = aCopy DayOfionth,
DayQfweek = aCopy.DayOfWeek;

| .

/{ Accessors

int Month(} { return MonthiNg, J;

long Year() | return YearNo; };

int Day{) { return DayOfManth; };

int DayOiTheWeek() { return DayOiweek; J;

boo! IsValidDate(int day, int month, long year),

boo! IsLeapYear{ long year );

k;

3. Trong code editor, thém ma trong Listing 5.2 vao file ma ngudn
cho ung dung. Hoie, ban c¢6 thé taoc mét file méi ¢ tén la
date.cpp dé& luu trit riéng biét tat cd théng tin nay.

DBay la cde phuong thie khéng inline (noi déng) cho lép. Ban c6
thé dit chung trong cing mot file v6i mi ngudn géc hoidce tao mot file
ngudn méi roi thém ching vao né.

Listing 5.2: €dc phugng thic khing Inline

bool cDate::IsValidDate{ int day, int month, long year )
{
/f 15 the month valid?
if { month < @ Il month > 11)
return falée;
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/l 1s the year valid?
if { year < Q Il year > 9999 )
return false;
// Is the number of days valid for this month/year?
if { day < O Il day > MonthDays{month, year) }
refurn false;
// Must be ok
return true;

}

bool cDate::IsLeapYear( long year )

{

int year_end = year % 100; // year in century

if {{{year%4) == Q) && {{year_end =0} ll ({year%400) == 0})}
return true;

return false;

}

Vige diat mi nay vao mdt déi tugng va chia sé ma dé gida céc
project khédce nhau vén ¢6 thé e¢in chde niing nay sé mang lai mdt sg
lgi ich ro rét:

B Vi du, néu mé can thay doi dé x ly mot 16i nao do trong phép tinh
nam nhudn, su thay déi dé co thé dugc hoan tat § mot noi.

& Quan trong hon, néu cédc thay déi duge thuc hién dé thuc thi mét
cach méi han, nhanh hon dé tinh n&m nhuén hodc ngay trong tuan,
hodc tham chi dé b8 sung chic nang, nhiing thay d8i dé sé khong
&nh hudng dén cac chudng trinh goi. Chung sé van lam viéc vai
giao dién nhu bay gid.

Test lop cDate

Sau khi ban tao mdt 6p, diéu quan trong la phdi tao mét driver
thtt nghiém - didu nay khong chi biec ddm ring méi chinh xd¢ ma né
con hudng din nguoi khde cdch st dung ma cda ban.

1. Trong code editor ma ban chon, md lai file nguén dé chia ma
cho chuong trinh tho nghiém,
Trong vi du nay, chuong trinh thd nghiém duge dit tén la
chl_5.cpp.

2. Go nhap ma tir Listing 5.3 vao file.
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Lisling 5.3: Chuong irinh thir nghiém Idp cDate

#include <iostream>
using namespace sid;
int main{int arge. char **argv)

I
1

// Do some testing. First, a valid date
cDate d1(31, 11, 2004);

// Now, an invalid ons.

cDate d2(31, 12, 2004);

// Finally, let's just create a blank one.
¢Date d3;

/{ Print them out

cout << "D1:" << "Month:" << d1.Month{) << * Day:" << d1.Day(} << *
Year:" << dt.Year(}

<< endl:

cout << "D2:" << "Month:" << d2.Month{) << “ Day:" << d2.Day() << "
Year:" << d2.Year(}

<< endl;

cout << "D3:" << "Month:" << d3.Month{) << “ Day:" << d3.Day(} << "
Year:” << d3.Year()

<< endl;
return 0;
b
3. Luu méa ngudén duéi dang mot file trong code editor va déng
ting dung editor.
4. Bién dich mi ngudn bing trinh bién dich ua thich trén hé didu
hanh wva thich.
5. Chay chuong trinh trén console hé diéu hanh wa thich.
Néu ban da lam tot moi thd, ban s& thdy két qué sau day tu
chuong trinh trén cla s6 console:
$ /aexe
D1 Month: 11 Day: 31 Year: 2004
D2: Month: 2011708128 Day: -1 Year:
2011671585
03 Month: 8 Day: 7 Year. 2004
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Pay 1a lgi ich khi lam viéc véi 14p trinh huéng d6i tugng trong
C++: Ban ¢6 thé thyc hién nhimg thay déi “trong hdu canh” ma khéng
can thiép vao cong vi¢e cua nhing ngudi khdc. Ban lam cho ngudi ta
c6 thé truy cdp da ligu va cac thuit todn ma khong ein phai vat 1on
v6i cdch ching duge luu trir hofic duge thue thi nhu th& nao. Sau cling,
ban c¢é thé sita chita hofc mdé réng nhitng phin thuc thi cta cde thudt
todn ma khéng doi héi nhitng nguoi dung cia ban thay déi tdt cé
nhiing ung dung nao dang su dung cac thuit todn doé.
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PLan
Lam viéc vai bo tien xU |

el }

Tiél kiém thai gian bang cdch
W Dinh nghia mot giai phap dap dng nhiéu hé diéu hanh
M Tao file header
M Testfile header
Van dé v6i ede file header C++ "chuin” 14 ching 1 bat ct tha gi
ngoai trr chudn. Vi duy, trén Microsoft Windows file header dé chia
tit ca ham xudt "chudn” 1a stdio.h - trong khi trén Unix, {ile header
la unistd.h. Hay tuong tugng ban bién dich mot chuong trinh vén ¢é
thé st dung trén Unix hotic Microsoft Windows. M4 trong tat cé file
clia ban ¢é thé trong nhu sau:
#ifdef WIN32
#include <stdio.h>
#else
#ifdef UNIX
#include <unistd.h>
#endif
#endif
Phuong phdp viét ma nay bé bon va kém hiéu qua: N&i ban nhén
duge mot trinh bién dich méi vén thue thi cde hiing cho hé didu hanh
mot cdch khde bigt, ban s& phai di qua méi va moi file d& cap nhat ma.
Hoac, ban ¢6 thé don gidn bao ham tat ca file trong mét file header -
nhung diéu d6 bude ban bao ham nhiéu file header ma ban that sy
khéng cdn trong nhiéu file chuung trinh, didu ndy s& ting kich co file
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va ¢6 thé giy ra cde van dé néu ban c¢dn ghi dé mdt sd tén hoac kiéu
ham chudn. R6 rang su bé bdn khong phaii 1A mot giai phdp tét cho
lam trong mét trong hai cdch.

Piéu gi s& xdy ra néu - thay vi bao ham nhiing thi ma ban khong
mudn va phai bién dich cé didu kién xung quanh ching - ban bao ham
¢hi ede file "thich hop" cho mét hé diéu hanh cu thé lac ban dau? Giai
phdp d6 chéc c¢hdn gin nhu 1y tuéng. That may thay, bd tién xi ly
{pre-processor C++) cung cip mol cdch hoan hio dé gidi quyét van dé
nay. Hay tiép tuc doc.

Tao file header

Pé ¢6 the bao him mot cdch ¢é diéu kién cdc phian md ma ching
ta mudn st dung trong Umg dung, ching ta s¢ tao mot file header vén
tin dung cdc gid tri duge dinh nghia bdi bd tién bién dich (pre-
complier) dé quy8t dinb c¢die file nao cin thidt. Céc bude sau day
huéng dan ban edch tao mdt file nhu viy:

1. Trong code editor ma ban chon, tao mét file mdi dé chifa ma
cho file ngudn cua ky thuit.

Trong vi du nay, file duge dit tén la osdefines.h méac du ban ¢6
thé s ‘dung bat ky tén nao ban chon. File ndy sé chia thong
tin header.

2. (30 nhdp md ti Listing 6.1 vao f{ile, thay thé cdc tén riéng cla
ban cho cdc hing, bién va Lén file in nghiéng.

Lisling 6.1: File header

#ifndef _osdefines_p_

#define _osdefines_h_

// Remove the comment from the WIN32 define
if you are

// developing on the Microsoft Windows plat
form.Remove

/f the comment on the UNIX define if you are

" developing

/f on the UNIX platform

#define WIN32

/1 #define UNIX

// Now, define the header files for the
Windows platform
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#ifdet WIN32

#define standard_io_header <stdio.h>

#andif

#itdef UNIX

#define standard_io_header <unistd.h>

#endif

/! Make sure SOMETHING is defined

#ilndef standard_io_header

#error “You must define either WIN32 or
UNIX”

#endif

#endif // _osdefines_h

3. Luu ma ngudn dudi dang mdt file trong code editor va dong
ung dung code cditor.

Test file header

Sau khi tao 16p, ban nén tao mjt driver thir nghiém dé khong chi
bio ddm ring méd cua ban chinh xdc ma con huéng ddn ngudi ta edch
su dung ma cua ban.

mau day la cdch tao mdt driver thd nghiém nhdm minh hoa cde
loai d4u viao khde nhau tit ngudi dung va xem 16p duge dn dinh dé su
dung nhu thé& nao.

1. Trong code editer ma ban chon, md lai {ile ngudén dé chia ma
cho chuong trinh tha nghiém.
T'rong vi du nay, chueng trinh thi nghiém duge dit tén la
ch06.cpp.

2. Gd nhip ma wr Listing 6.2 vao file.
I'6t hon, hdy sao chép mé tir file npudn trén Windows site di
kém eta siach nay.

Listing 6.2: Chugng trinh chinh

#include “osdefines.h”

#include standard _io_header

#define MAX_VALUES 100

#define STRING(A) #A

#define PASTE(A B) (A##B)

#define MAKE_SAFE(S) {S==NULL? "NULL" : 5 )
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int main{int argc. char “*argv)

t
L}

int x = 100,
// We can stringify a varhiable name
printf("The value of %s is %d\n",
STRING(x), x );
inty = 200;
intxy =0
// We can use a macro o create a new
variable.
PASTE(x.y) = x™y;
printf{*The value of x = %d\n", x ),
printf{"The value of y = %dwn", y J;
/! The problem is that we can't
stringify pastes.
printf{"The value of %s = %d\n”,
STRING{PASTE(x.Y)), %y );
char *s1 = NULL;
char *s2 = "Something”;
printf{("String1 = %swn", MAKE_SAFE(s1)};
printf{"String2 = %s\n”, MAKE_SAFE(s2));
return @
}
3. Luu file ngudn trong code editor va déng dng dung code editor.
4. Bién dich file bing trinh bién dich ua thich trén hé diéu hanh
ua thich.
bé kiém chdng rdng file header sé khong lam viée tri phi ban
dinh nghia h¢ diéu hanh, chi giai cac dong WIN 32 va Unix trong file
osdefines.h. Hay thd bién dich né va ban sé thidy mat thong bdo 16i
nhu sau:

¥ gce test.cpp

In file included from test.cpp:2:
osdefines.h:23:2: #error “You must define
either WIN32 or UNIX"

test.cpp:3:10: #include expects “FILENAME™
or <FILENAME>
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Nhu ban ¢6 thé thdy trinh bién dich ré rang biét rang hé didu
hanh khoéng duge dinh nghia. Bude ké tiép la dinh nghia mot irong
hai hiing, phy thude vao hé diéu hanh ma ban chon. Cé hai cach khic
nhau dé dinh nghia cdc hing nay. Ban ¢é thé diat mét cdu lénh
#define ¢ ddu file header hodc ban ¢6 thé€ chuyén gid tri vao trinh
bién dich véi ¢ bién dich - D. Viéc tai bién dich chueng trinh sau
hoat djng nay s& khong dan dén cdc 161 - va néu la nhu vay, ban biét
{ile header thich hop bay gio duge dua vao.

Ky thudt s6 7: Ndm vitng cdc vin dé cia

Tiét kiem thol gian bing cich
@ Dinh nghla c4c van dé ma cac assert co thé gay ra
M Bién dich vdi cac assert
W X0 ly cac van dé assert
Khé néi vé bd tién xdi 1y C++ ma khong néi vé macro assert. Macro
dic biét nay duge su dung dé test mdt diéu kién nao dé - va néu diéu kién
dé khong true mot cach logie, dé in ra mot thong bdo 161 va thoal
chugng trinh.
Pay 14 noi ban ¢6 thé quy&t dodn véi vin dé ki€m tra d€ tim cdc suf cd,
do dé hay xem qua cdc assert va tudn theo mot ky thudt don gian dé su
dung chung.

Vian 2 assert

Muc dich ctia viée st dung assert 13 kiém tra dé tim métl sy ¢f vao
thoi gian chay. Cdce ciu lénh assert ¢6 gid tri trong qud trinh gd roi
va hi¢u hte hod ma ban dau, nhung chiang ¢6 gid tri giéi han mot khi
chuong trinh thoat, Vi 1§ do nay, ban nén dua vao du cdc ciu lénh
assert dé bdo diam viée kiém tra hé théng sé lam 16 ra t&t ¢d sy ¢d
titm 4n ma ban nén kiém tra va xit ly vao thdi gian chay. Hiy xem
mot vi du don gidn vé vige st dung mot 1énh goi assert trong chuong
trinh.

1. Trong code editor ma ban chen lua, tao mdt file mdi dé chaa
ma cho file ngudn cua ky thuat.
Trong vi du nay, file duge dit tén la ch07.cpp, mac di ban cé
thé st dung bat ky tén ndo ban chon. File ndy s& chda ma
ngudn cho vi du nay.
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2. (G0 nhip ma trong Listing 7.1 vao file, thay thé cdc tén riéng

W]

by

clia ban cho cdc hiing, bién va tén file in nghiéng.
Lisling 7.1: S dung assert

#include "stdio.h”

#include "assert.h”

int maintint argc. char **argvj

{
assert( argc > 1 );
printf("Argument 1 = %s\n", argv[1] ¥;
return O

}

. Luu file ma ngudn va déng code editor

. Bién dich file nguén, sit dung trinh bién dich ua thich trén hé

diéu hanh wua thich.

Néu ban chay chuong trinh nay khong cé cdc d81 s8, ban sé
thay riing né thodt mdt cach bat thudng va hién thi théng bdo
1561 sau day:
$ Jjaexe
assertion “argc > 1" faited: file

"chO7a.cpp”, line 6
Aborted {core dumped}
Nhu ban ¢6 thé thiay macro assert di duge kich khdi ding cdch
va di thedl chuong trinh, day 14 hanh vi mong dgi cda ham khi
né that bai. Di nhién, day khéng han 1a diéu ban thudng mudn
chugng trinh thuc hi¢n khi ban khdéng nhip mét gia tri, nhung
né minh hoa ngudn géc gy ra I6i.

. Bién dich lai file ngudn bing trinh bién dich ua thich, st dung

dinh nghia NDIEBUG trén dong 1énh.

Khéng don gidn 1a viée sif dung mot assert dé thodt mdt chuong
trinh thi xdu. Nhung phdn té nhil 14 nhiéu méi trudng bién
dich chi dinh nghia-macro assert khi chuong trinh duge bién
dich trong ché dé debugging (g6 réi). That ra, macro assert
chuyén vao trang thdi khong hoat dong (off) khi chuong trinh
duge bién dich dé chay téi uu. Véi trinh bién dich gee, ban tdi
uu hod moi thir bing cdch bién dich bing khoa chuyén ddi bién
dich -DNDEBUG. Néu ban bién dich chuong trinh duge cho &
day véi tap hop khoa chuyén déi dé, ban ¢6 duge két qua rat
kkhic biét:
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b sa.exe
Argument 1 = {nullj

O trén 1a két qua khi ban chay chuong trinh sau khi bién dich
vGl ¢0 -DNDEBUG cho trinh bién dich. Nhu ban ¢6 thé thay né
ridt khac véi trudng hop ma macro assert duge bat.

Chd y ring khong ¢6 d6i s8 dude cung ¢&p cho chuong trinh, do dé
ching ta that su bude qua bd nhd vao lae nay. Vi méang pointer chida
day cac d6i s6 dan dén Ung dung, ching ta gidi han chi trong s& déi
s6 duge chuyén vao. Néu khong ¢6 g duge chuyén vao chuong trinh,
s¢ khong ¢6 gi trong méng ddi s0 va cdce pointer trong mang argv sé
tré vao théng tin thita. That may thay, ching ta da khong ¢ lam bat
et diéu gi v6i pointer ngoai Lrif in né ra, nhung c¢é 1& né c6 thé dé
dang khién cho mét chuong trinh tu dé va.

Hay wéng lugng néu ma ndy dd duge dua vao mdt hé théong san
xuit. Lan dau tién mot build t6i wu hod (thudng duge goi 1a mot
"release”) da duge tao, chuong trinh s& bi dé vd ngay khi ngudi ding
chay nd ma khong cho chuong trinh bl ky d6i sd trén dong lénh. R
rang, day khéng phdi 1a mét giai phdp tdi uu khi ban lam viéc trong
thyc t& Phin tiép theo sé hudng dan ban cdch gidi quyét van dé nay.
X1 ly van dé Assert

Cdc macro Assert ¢6 gid Lri - dae biét khi ban theo doi nhing van
dé dic bi¢t gdy phién phie. Biing cdch lam cho ma chda ddy cde
assert, ban ¢6 thé theo doi nhitng diéu kién ma ban di khong mong
doi. Tuy nhién, nhitng assert 46 sé khong cho ban don gian bo qua
nhimg diéu kién phién phde ma ban tim thay. D€ gidi quy&t van dé
nay, phin lién quan cda Listing 7.1 s& duge viét lai. Buéc sau day
huéng dan ban cdch thuce hién.

1. Chinh stfa ma ngubn cho (ng dung th( nghiém nhyu trong List-
ing 7.2,
Trong trudng hgp nay, file ma ngudn gée duve goi 1a ch07.cpp.
Lisling 7.2 Gidi quyél van dé Asserts

#include “stdio.h”
#include “assert.h”
int main(int arge, char **argy)
{
assert{ argc > 1 J;
if (arge>1)
printf{"Argument 1 = %sin”, argv([1]
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|-

return O

Su khac biét ¢ day la g1? R8 rang néu ban bién dich chuong trinh
trong ché dé debug (nghia la khéng duge t8i vu hod) va chay né
khong ¢d cac d6i s6, assert duge kich khdi va (.hLIO’ng trinh thodt, dua
ra mot thong bdo 16i nhu trude doé. Tuy nhién, néu ban bién dich trong
chd do optimized (181 uvu hod), assert duge bo qua va chuong trinh
kiém tra xem ¢6 du cde doi s6 dé xit 1y hay khéng. Néu khong, cau
lénh gay 161 von c6 thé 1am cho chuong trinh dé vé duge bo qua. Khé
va hai budn khi biét ring bao nhiéu chudng trinh di duge dua vao thé
gidi (hon khodng 20 nam qua) chia cde ham nhu sau:

int func{ char *sj

{

assert(s = NULLY;
strepy( myBufter, s);
i

Ilam nay c6 muc dich sao chép mot chudi ddu vao vao mbt by dém
(buffer) von duge cung cdp bdi nha 1ap trinh. B4 dém d6 c6 mét kich
¢ nhit dinh, nhung chiang ta khong kiém tra tim s6 ky ty t6i da ¢6
thé cho phép trong chudi diu vao. Néu so ky ty di vao 16n hon s6 ky
ty trong ming myBulfer, né s& gy ra cdc van dé.

Nhu ban ¢6 thé tudng tugng, diéu nay gay ra nhiéu vin dé trong
thue t& béi vi bg nhd von khong thude vé dng dung duge s dung va
duve gdn cde gia tri. Cdc Asserts rdl hiu dung cho viée dinh nghia
cie trusng hop test, bdy cic 181 ngoai 1& ma ban bift ¢6 thé xdy ra va
tim nhimng vin sy ¢6 ma ban that sy khéng mong doi xdy ra. Diéu thd
vi nhat vé cdc assert 14 sau khi ban tim thiy s¢ ¢ ma nd xdc dinh,
ban thudng ¢é thé su dung trinh g& rdi (debug,gc,r) dé biét chinh xac
diéu gi da giy ra su ¢d - va phuong phép tot nhat la sit dung co ché&
stack-trace. Ky thuiit 62 s& huéng din ban cdch dua mdt co ché nhu
vAy vao ung dung dé ban ¢6 thé tim thdy cde sy c¢6 nhu sy ¢d nay
trong thoi gian chay.

Tidt kidm thdi gian bing cach
M So sanh cac cau Iénh #define vdi cac cau lénh const
® Sir dung cau lénh const
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m Tim hiéu cac 16i do cau lénh #define gay ra
® Giai quyét cac 16
Qua sudt sdch nay, ching ta st dung ciu 1énh #define dé tao cdc
macro va gid tri hing dé su dung trong cdc chuong trinh. N6 1a mot
phuong phap hitu dung - Tuy nhién, nhém tidu chuin C++ dé chon tao
mét cdach mdi dé dinh nghia cdc hiing trong dng dung: ciu lénh const.
Cau 1énh const duge sit dung theo cae sau day:

const int MaxValues = 100;

Néu ciau 1énh nay trong quen thude, né gidng nhiéu nhu cdch cau
lénh #define duge su dung:

#define MAX_VALUES 100

Su khdc biét 13 edu Lric const duge dinh nghia tai c¢dp trinh bién
dich thay vi tai ¢dp bd tién xi ly. V6i const, trinh bién dich ¢é thé toi
uu hod cdc gid tri t61 hon va ¢é thé thue hién vige kiém tra an toan
lkidu (type-safe).

Sau day 14 mot vi du. Trude tién, day 1a cdch phuong thie #define
lam viée. Gia st ching ta viét mit dinh nghia nhu sau:

#define NoValues 0
Va suu d6 viét mot cau lénh C++ nhu sau:
char *sValues = NoValues;

Cau lénh nay sé bién dich (maic di mat sO trinh bién dich ¢ thé
dua ra mot cdnh bdo vé mot sy chuyén ddi khong an tean) bdi vi phan
khai bdo NoValues biing vdi mot gid tri chudi 1a NULL. Cho dén giv
rit tét - nhung hay gid su bay gid ching ta thay déi gia tri d6 bang
cdach dinh nghia cdu 1énh sau diay (chu ¥ rdng bt ky gia tri khong
réng minh hoa van dé nay theo cing mdt cdach):

#define NoValues -99

Ilanh vi cda phép gan sValues khong thé du dodn trude duge. Mot
50 trinh bién dich sé cho phép né, gan mét ky tu rit la (bdl ky -99
nao trong tdp hop ky tu ma ban dang si dung) vao chudi. Nhing
trinh bién dich khae sé khéng cho phép nd va sé than phién, dua ra
cie 101 khde la d€ hidu va sua chda. Theo mot trong hai edch, két qua
gay khd chiu.

Bay gid dbi v6i phucng thie const. Néu ban viét

const char *NoValues = -99
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thi ban sé thdy ngay trinh bién dich phdn tng (bang cdch tao ra
mot 161 bién dich) lée ban dinh nghia hiing nhu thé nao. Céu tric
const an Lodn kidu (type-safe) - ban cho né mot kiéu va ban gédn né chi
vio nhing thd cing kidu hodc ¢d cdc kiéu tuong thich; né s& khdng
chap nhén bat ¢ thit gi khdc, do d6 tinh nhat qudn cda né khong bi
pha va.

S« dung cau tric const

Chuin C++ cung cdp mét phuong thde dé xi 1y cde su ¢d gdy ra bdi
¢du lénh #define trong b tién xu ly. Cdu lénh nay la cau lénh const
duge x( 1y boi trinh bién dich, khéng phai bd tién xd 1y va do dé lam
cho ma d& hiéu va dé& g& roi hon.

1. Trong code editor ma ban chon, tao mét file mdi dé chia ma
cho file ngudn cia ky thuit.
Trong vi du nay [ile duge dat tén la ch08.cpp méc di ban ¢6
thé st dung bai ky tén nae ban chon.

2. G& nhip mi trong Listing 8.1 vio file.

Chd v trong listing nay, ban cd thé thdy hidu Ung cta phién ban
#deline cha cau lenh va phién bian const cla cdu 1énh. Trinh bién dich
s¢ hidu ching mot each khie nhau nhu ching ta s¢ thdy ngay sau day.

Listing 8.1 SiIf dung cac hiing

#include <stdio.h>
const int MaxValues = 100;
#define MAX_VALUES 100 > 1
int main{int arge. char **argy)
{
int myArray[ MaxValues |
int myOtherArray[ MAX_VALUES ],
for { int i=0; i<MaxValues, ++i )
myArray(i] = i,
for (int i=0; i<MAX_VALUES; ++1)
myOtherArray[i] = i;
return @,
i ~

3. Bién dich tng dung, sit dung trinh bién dich uva thich trén h¢
diéu hanh ua thich.
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Bién dich ¢huong trinh nayv trong binh thudng nay, ban. s& nhéan
duge ciae thong bdo 101 sau diy.
& gee chO8 cpp
¢h08.cpp: In function ‘int main{int.

char*"y"

ch08.epp:S: error: syntax arror before
token

ch08.cpp:13: error: syntax error before
" taken

ch08.cpp:14: error: 'myOtherArray’ unde
glared (first use this function)
ch08.cpp:14. error: (Each undeclared iden
tifier is reported only once for each
function it appears in.)

Phan ké Li€p mb ta cach sita chifa nhitng 161 nay.

Nhan dang cac 16i

Xem ede dong ma cde 101 xuat hién trén d6, hodn toan khéng biét
6 su ¢d ¢6 thé la gi. Tham chiéu dong déu tién duge ddnh ddu bing
ky hi¢u = 1.

Chéc chdn dong nay trong giong nhu mét dong méa hop 18 - su ¢6
¢O the la gi? Cau trd 141 1a khong phai trinh bién dich ma la bd tidn
xt ly. 1lay nhé b tién xtr 1y Ay moi th( theo sau token méa ban dinh
nghia (Lrén dong #define) va trung thanh ddan né vao méa bat cd noi
nae né 1im thay token sau d6. Trong trudng hop nidy sau Ihi viéce ddn
(pastic) xdy ra, ban thin dong nay dude chuyén déi thanh

int myOtherArray[ 100; .

Cha ¥ dau chdm phdy du thita ¢ gitia dinh nghia méng. Didu dé
khing hop 18 trong C++ va s& gily ra cdc 16i. Nhung thay vi tro vao
dong gay 161 "that sy” von la #define ¢6 mdt ddu cham phdy ¢ cudi,
trinh bién dich dua ra mét 161 giy boi rol vé mdt dong ma né trong cé
vé 1oL,

Pinh nghia #define ¢é thé gdy ra cac 16i, nhung dinh nghia const
cua MaxValues khong ¢6 mét vdn dé nhu vay. Nhing gi né cung cip
don gidn 14 mdt dinh nghia cla mot gid tri - va sau d6 ban c6 thé si
dung gid tri d6 bat ¢’ noi ndo trong chuong trinh ma mot gig tri true
kién hede hiing #define ¢6 thé duge st dung.
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Siia chiia cac 1oi

lam thé nac ching ta sia chita nhitng sy ¢6 d6 trong trinh bién
dich sao cho ma thye hién nhifng gi ma ching ta mudn? Hiy xem mét
s0 cdch ching ta ¢d thé 1am cho ma bién dich va thue hién nhing gi
chang ta da du dinh thay vi dé trinh bién dich dodn khéng ding
nhiung gi chung ta muon,
1. Md lai [ile ngudn trong code editor ua thich.
9. Sau khi file md ra, chinh sita chuong trinh hién cé d€ sua céac
]0i bién dich nhu sau.
Chid v ma nay thay thé listing ma trude, né khong duge thém
vao listing ma dé.
int main{int argc. char **argy)
!
int xVal = 10;
int myArray[ xVal )
for { int i=0; i<xVal, ++i )
myArrayli] = i,
return 0,
'
Cé mot mdi nguy hiém véi viée st dung phuong phdp nay. Xem x¢ét
dong sau day:
int xval;

int myArray| xVal ];

Hiy ludn khéi tao tat ca bién trong ma thdm chi néu ban khéng
nghi ban sé cin dén ching.

Trong phién ban khang duge t0i uu hod eGa ma, xVal duge gdn mot
gid tri 1a 0 - vén cho phép ban tao mdt mdng 0 phan ti. Pidu truc
trac bdt ddu khi ban chay phién ban dugc t&i uu hod: gia tri xVal
khong xdc dinh va ma ndy cé thé sé khign cho mét chuong trinh d6
vi. C6 dung lam nhimg diéu nhu vay. Céch tot nhat dé gidi quy&t moi
thd nhu vay 1a xdc 14p mdc cdnh bdo trinh bién dich sang mic cao
nhdt d€ phat hién cdc bién khong khdi tao v8n duge st dung.
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Ky thudt 9: Cdc macro vd tai sao Khong st

Tict kigm thai gian bing cach:
m Tim hiéu nhiing khuyét diém cla cac macro
m S dung cac ham thay vi cac macro
® Tranh cac van dé véi cac macro chudi
M Xac dinh cac 16i khi s dung cdc macro
M SU dung cac macro mot cach thich hgp
Bo tidn xUr 1y va cac macro la nhimg th¢ hitu dung nhung khéng
qua nhiét tinh trong c¢6ng dung cua ching. Ngoai tham hoa ¢6 thé ¢é
roé rang (bd tién xi ly tré nén dién dai va thay thé& bit ky mi trong
ing dung bang bat ot nhing gi nam trong macre), cic macro thudng
¢6 nhing ldc dung phu khoéng ré rang khi ching dugc goi ra. khing
giong nhu cdc ham - ¢6 nhitng hé théng phu c6 thé duge phdt hién
trong trinh g& réi - mdt macro khéng ¢6 chic niang g& roi (debug). Béi
vi bo tién xu 1y "sac chép” ma cla macro vao dng dung, trinh gd rdi
(debugger} thit su khong hiéu macro hoat dong nhu th& ndo. Vi miic
di cdc macro cho phép ban tranh huao phi diy dir lidu 1én trén stack
(ngin x&p) va diy né ra ngoai dé goi ra mét ham, macro tang kich ¢&
file bang cdch sao chép cung mot khéi ma méi lan né duge st dung.
Di nhién, chinh nhing 1y do nay khaong di dé lam cho cdc nha lip
trinh mudn tranh sd dung cdc macro. Cé nhing 1y do t6t hon nhidu.
Vi dy, xem xét macro min (thay thé cho "minimum") ma nhiéu chuong
trinh dinh nghia nhu sau:

#define mim(X, Y} ((X) < (Y} ? (X) : (V)

Gia st ban st dung macro min véi mdt ddi sd vén thuc hién mat
diéu khac nao d6 - nhu sau -

next = min {x +y), fun¢ {(2));
Macro mé rong nhu sau:
next = {{x +y) < {func {z)) 7 {x +y) © (func (z}};}
Trong dé6 x + y thay th& x va func (z) thay thé y.
Bay gio dié‘u nay ¢6 tht dupng nhu khong gidng nhu mot dicu té
hai. Nhung néu ham func ¢é mot tde dung phu nao dé xay ra khi né

duge goi nhidu ldn thi phdi lam sao? T4c dung phu s¢ khong nhin ré
ngay tdc thi néu doc mad vén cho thay ham duge goi hai lan. Nhung
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mdt nha 1ap trinh g véi chuong trinh cla ban ¢6 thé bi béi réi néu (vi
du) mot ham func xudt hién trong gidng nhu vay bdi vi né ¢d nghia la
gia tri diu vao da duge thay doi khéng phai mot lan nhu nd xuit hi¢n
ma 1a hai lan: :
int funcfint &x)
i
x =2
return x;

}

R& rang, ham nay chidp nhin mot d&i s8 sd nguyén don theo tham
chiéu. Sau d6 né nhin doi s& dé véi hai va tra vé né. Vian dé & day la
gi? Béi vi doi s8 duge chuyén theo tham chidu, doi s gde duge thay
déi. Két qua ndy cé thé 1a nhing gl di duge dn dinh, nhung né ciing
¢6 thé giy ra cac van dé nhu trong trudng hop cGa macro min, Thay vi
lam cho ham tra vé hai lan gia tri va so sidnh né, ching ta that sy
xem né so véi bén lan déi $6. TU phién ban md réng cia macro, ban
¢6 thé thay ring z sé duge chuyén vao ham hai lan va vi ham 1dy déi
s0 cia nod theo tham chidu, né sé duge chinh sda trong chugng trinh
chinh. Pay rat c6 thé khong phal la nhimg gi ma nha ldp trinh da
mubn lde dau.

Khdi tao mét ham voi mét macro chudi

Cie vAn dé tro nén tinh vi hon khi ban c¢dp phat va sao chép céc
chudi (strings) - ma cdc nha lip trinh ludn thue hién trong C++. Sau
day 1a tinh hudng thdng thudng: ban ¢6 mét chudi dau vio, ban mudn
sao chép né va luu trd k&t qua trong mdt chudi khdace. Mot ham thu
viéen duge goi 1a strdup thue hién chinh xdc diéu nay. Nhung gid su
ban muén sao chép ¢hi mot 56 byte nhat dinh cta chudi gdc vao chudi
mdi. Ban khéng thé su dung strdup bdi vi né ludn nhin doi chudi
hoan toan. llon nda gid su dé bdo toin bd nhd, ban muén loai ba
chudi géc sau khi sao chép. Diéu nay 6 thé duge thyc hign cé & dé
rit gon mot chudi hode d& bio dim mot thi gi dé ludn nim via trong
mdt trudng co s§ dit liéu cu thé. Cdc bude sau day hudng din ban cich
tao ma dé thue hién tde vu tién lgi nay - thye thi né dudi dang mot
macro va sau do dudi dang mét ham dé xem cde vin dé véi mdi déi
tugng nay co the 1a gi.

1. Trong code editor ma ban chon, tao mot file méi dé chida ma
cho file nguon caa ky thudt.
1

Trong vi du nay file duge dat tén la ch0%.cpp, méic du ban ¢
thé st dung bal ky 1én nao ban chon,

2. G0 nhéip mi trong Listing 9.1 vio file.
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Listing 9.1; File macro

#include <stdio.h>
#include <string.h>
/f This will be our macro version
#define COPY_AND_TRUNC(ns, s) \
if { strlen(s) > 20 1
Y
ns = new char[ 20 ]\
memset{ ns, C, 20 }; \
strnepy( ns, s, 20-1 ), \
P
else \
Iy
ns = new charf strlen

{s) A
memset( ns, 0, strlen(s} ); \
strepy{ ns, s ), \
by
delete s,
int main{int argec, char **argv )
{
char *s = new char[80];
strepy( s, "This is a really lang string
10 test something™),
char *ns = NULL:
COPY_AND_TRUNC{ ns, s ):
printf(“New string: [%s]\n”, ns ),
char *s2 = new char[80}
strepy( 82, "This is a really long
slring 1o tesl something”);
COPY AND TRUNG( s2, 2 ):
printi{“New string: [%s]\n", ns ),
return O
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Chu ¥ ban c6 thé tao mét macro da dong (multiple line) bang cdch
sit dung ky W dau gach chéo nguge ("\") & cudi dong truGe. Diéu nay
sé md rong macro cho dén khi né hau nhu 14 mét ham hoan chinh.

3. Bién dich chuong trinh bing trinh bién dich ua thich trén hé
diéu hanh ua thich.

4. Chay chuong trinh trén hé diéu hanh ua thich.
Néu ban dd lam 16t moi thd thi ban s& th&y két qué sau day:
$ Ja.exe
New string: [This is a really lo]
New string: [{null}]

Stia chiia nhifng sy cd nao xay ra véi macro

bidu gi da xdy ra ¢ day? Két qua cia lénh goi ham cudi cing ¢6 18
nén gidng véi lénh goi ham diu tién. Pay 1& mot vdn dé nghiém
irong duge truy nguyén 1a tde dung phu cia macro. Béi vi tha tuc da
khong kiém tra xem ddu vao va ddu ra c6 nhu nhau hay khong, ban
khong thé an toan xod by dém character-pointer ma ban da khéng
c¢ip phat. Tuy nhién, bing cdch lam theo cdc bude duge trinh bay ¢
day, ban ¢6 thé viét lai macro ndy dudi dang mét ham tuong duong
nhung an toan hon.

1. M§ lai file ngudn trong code editor.

2. Thyuc hién cdc thay déi déi véi ma ngudn nhu duge minh hoa
trong Listing 9.2. Chi y riing cdc dong can chinh sua duge minh
hoa tai =»1 vit 2. Cidc khéi ma duge minh hog & day st duge
bo sung.

Listing 9.2: File macro cdp nhat

#inciude <stdio.h>
#include <string.h>
// This will be our macre version
#define COPY_AND_TRUNC(ns, s) }
if { strlen{s) > 20 )\
I\
ns = new char( 20 |, \
memset{ ns, 0, 20 }; \
strnepy( ns, s, 20-1 } A
Py
else \
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ns = new char| strlen{s) |;

memset{ ns. 0. strlen(s) |
strepy( ns, s ): 4

\
\
b
delete s\
s = NULL:
char “copy_and_truncate{ char *& s ) 21
{
char “temp = NULL;
if { strlen(s) > 20)
|
temp = new charf 20 |;
memsel{ temp, 0, 20 ),
strncpy{ temp, s, 20-1 );
}
else
{
temp = new char{ sirlen{s)
memset{ temp, 0, sirlen(s)
strepy( temp, s );

I:
)

I
delete s;
s = NULL;
return temp;

]

int main{int argc, char **argyv )

|
char *s = new char|80);
strepy( s, "This is a really long string
to test something™);
char *ns = NULL;
COPY_AND_TRUNC( ns. s );
printf("New string: [%s]\w". ns )
char "sZ = new char[80];
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strepy( $2. "This is a really long
string to test something”y:
COPY_AND_TRUNC( s2. s2 ):
printf{*"New string: [%s)n”. §2 )
char *s3 = new char[80]:
strepy( s3. "This is a really long
string 1o test something™).
s3 = copy_and_truncate( s3 ): 2> 2
printf{"New string: [%sl\n". s3 };
!
3. Luu ma ngudn trong bo soan thao ma ngudn va chon tng dung
soan thdo ma ngudn.
4. Bién dich chuong trinh bing cich su dung trinh bién dich ua
thich trén hé didéu hanh ua thich,
Néu ban dd lam tét moi tha, 14n nay ban s@& thay két qua sau
diy trong cua s6 console:
$ Jaexe
New string: {This is a really o]
New string: [(null})
New string: [This is a really 10}

Cha v ring lin ndy ham di lam chinh xd¢ nhing gi ban mong dgi.
Ban khong chi khdng xod pointer mi ban cdn khong gy ra rd ri bd
nhé ma phién ban truée da giy ra. iy tudng tugng ban phdi can
thidp vio cdc mucro nhu viy lap di lap lai nhiéu ldn d& hoan thanh
chng vite cia ban. D& tranh sy phién phdc dé, ban nén chon cde ham
cho bat ¢f thd gi ngoai trif cde macro dun gidn nhat. Ham duge trinh
bay trong md duge chinh sta khéng gdy ra cdc vdn dé trong khi
macro trong listing ban ddu thi ¢6. Piéu n2y minh hoa nhiing vin dé
duge gy ra vo ¥y bdt ¢de macro.

S0 dung cac macro mdt cach thich hop

Viy thi cdc macro ¢é lgi ¢ho muye dich gi? Hiy nhé mdt macre chi
la d8i tuong e phap tha vi. N6 dé dang véi qua nhiéu diéu tét. Si
dung mot déng macro ¢6 thé lam cho vide doc md coa ban dé dang
hon, nhung ban khong bac gié nén chinh sda bdn thin md véi mét
macro. Vi du, néu ban ¢d mdt bidu thire dic biét phic tap chdng han
nhy (%iter).C_8Str() - von ¢6 thé xay ra khi ban s& dung Standard
Template Library (STL) trong C++, ban ¢é thé tao mdt macro nhu
Sl
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#define PTR () ("x)

Sau d6, ban cé thé viét PTR (x).C_Str( ) va thudng khi ban viét &4,
dinh nghia s& nh4l qudn. DAy khong phdi 12 mdt vi du phuc tap,
nhung né cho ban bi€t khi nao st dung va khéng nén st dung cdc
macro trong nhiing ng dung C++. Macro don gian, khéng cé cdc téac
dung phu va lam cho mi dé doc hon sau nay. DAy 12 tat cd ly do tot
dé st dung mdt macro.

Tiét kiém thdi gian bing cdch
M S dung ham sizeot
® Khao sat va tim hiéu nhiing kich ¢& byte clia cac ki€u khac nhau
® S0 dung sizeof vdi cac pointer

Todn td sizeof vé miat ky thuil khéng phdi 13 mot phdn cha bo tién
xu 1y, nhung né nén duge xem la mot. Nhu véi tén goi, todn td sizeof
trd vé kich ¢@ tinh bing byte cua mdt mau thong tin nao dé trong tng
dung. No ¢6 thé duge sit dung trén cde kiéu co ban chidng han nhu int,
long, float, double, hodc char * va cling trén cac déi tugng, 16p va khaoi
duge cdp phat. Thye t& moi thit von 12 mét kiéu hop 1& ¢6 thé duge
chuyén dén ham sizeof. |

Ham sizeof cue ky hitu dung. Vi dy, néu ban mudn cAp phat mit
khéi bd nhé dé chita chinh xide mdt kicu dit liéu riéng bidt, ban ¢6 thé
su dung ham sizeof dé quyét dinh ban cin bao nhiéu byte dé cap phdt
nhu sau:

int bytes = sizeof{block);
char *newBlock = new char[bytes];
memcpy{ newBiock, block, bytes );

Tinh ning nay cing hiu dung khi ban luu mdt ddi tugng vio b
nhé trong khi thue thi mét chie nang undo toan cuc. Ban luu trang
thai ctia déi tugng mdi lan no sé thay déi va sau d6 trd n6 vé trang
thai duge luu d6é bing cach don gian sao chép khéi ma dé lén né. Di
nhién, ¢6 nhitng cdch khéc dé lam tdc vy nay, nhung tdc vu nay don
gidn va rat md§ rong,

Cde phdn tidp theo s& choe ban thdy nhing gi sizeof ¢6 thé va
khong thé thuc hitn.
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Si dung ham sizeof

Ham sizeof ¢6 thé cé gid iri trong viéc xdc dinh nhing cidu hinh hé
théng, kich ¢d cla cdc 16p v4 minh hoa nhiéu chi ti€t bén trong caa
hé th6ng C++. Cac budc sau ddy hudng din ban cdch st dung ham
sizeof v né c¢6 thé cho ban biét mot diéu gi dé vé nhitng chi tiét bén
trong cia mé cua chinh ban nhu thé nao:

1. Trong code editor ma ban chon, tac mot file méi dé cha ma
cho file ngudn cia k¥ thuat.
Trong vi du nay, {ile duge dat tén la chlO.cpp mic du ban cé
thé st dung bat k¥ tén nao ban chon.
2. Go nhap ma tu Listing 10.1 vae file.
Listing 10.1: Chudng trinh sizeof

#include <stdio.h>
#include <string>
class Foo
{
public:
Foo() {I;
~Foo()
};
* class Bar
{
public:
Bar(} {};
virtual ~Bar() {1,
5
class Full
|
int x;
double v;
public;
Full(}
{
}
virtual ~Full{)



Phan Il: Lam viéc vGi bd tién xd 1y

67

{
]
J;
class Derived : public Foo
{
public:
Derived() I},
~Derived() {);
J;
int main{)
|
int x =0
long y = 0;
float z = ;
double d = Q.0;
std::string s = “hello”;
// Basic types
printf{"size of char: %d\n",
sizeof(char}),
printf{“size of char *: %d\n”,
sizeof(char *));
printi{“size of int: %d\n", sizeof(x));
printt{“size of long: %d\n”, sizeof(y));
printf{“size of float: %dwn”,
sizeof(2))
printf(“size of double: %dwn”,
sizeof{d));
printf{“size of string: %d\n”, sizeof{s)
)
printf("size of Foo: %dwn",
sizeof{Foo});
printf(“size of Bar: %d\n”,
sizeof(Bar)):
printf{"size of Full: %dwn"
sizaof(Fult));
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printf{“size of Derived: %d\n”,
sizeof{Derived});

}

3. Luu mé ngudén dudi dang mdt file trong code editor va sau dé
déng ting dung editor.

4. Bién \dich chuong trinh, s dung trinh bién dich wva thich trén
hé diéu hanh ua thich.
5. Chay chuong trinh,
Néu ban da lam t&t moi thd, ban s& thdy két qua sau day trong
cua 56 console.
$ Jaexe
size of char: 1
size of char *: 4
size of int: 4
size of long: 4
size of float: 4
size of double: 8
size of string: 4
size of Foo: 1
size of Bar: 4
size of Full: 16
size of Derived: 1
Tir k&t qua, ban c6 thé thiy ring s8 byte ma mdi phén ti in ra
chidm trong bd nhé cho chuong trinh nay. Khéng c6 nhing diéu ngac
nhién that su ¢ day ngoai trit kich ¢& cla edce 16p. Hay xem nhiing két
qua nay c6 ¥y nghia gi.
Banh gia két qua

Cé mdt s§ k6l luan thd vi cdn dua ra tit k&t qua nay. Vi dy, mdt s6
két qua khong gay ngac nhién gi ca {vi dy, kich ¢& cda mdt trudng ky
tu 1a 1 byte), mdt s& didu ngac nhign xudt hién - vi du kich c& cda mot
pointer ky tu giéng nhu bat k¥ peinter khdc vdn hod ra 14 kich ¢ cia
mét long. Diéu dé ¢6 nghia s byte t8i da cho phép ma ban ¢6 thé cap
phat st dung cdc pointer chudn c6 gig tri 4 byte - 32 bit (dd 1a 1y do
tai sao Microsoft Windows 12 mot hé diéu hanh 32 bit. Nhung ban da
biét diéu dé).

bidu ngae nhién k& tiép 4n gidu gida cdc ddi tugng trong danh
sach: kich ¢& clia mdt chudi duge thé hién dugi dang 4 byte von khéng
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thé ding - chudi ma né luu trir dai hon thé. Didu dé nhu thé nao? Cau
tra 161 1l ham sizeof tra vé tryc ti€p s6 byte duogc cAp phdt béi dai
luong - nghia la 80 byte dugce chi€m béi c4c bién private va public
trong ddi tuong, véi mot vai byte cho cdc ham &do (virtual) (chdng han
nhu cdc ham do Foo va Bar). Chd y ring méc du 1dp bar khong ¢6 cdc
bi€én thanh vién, nhung né vin chiém 4 byte bdi vi né cidn bang ham
ao (hoidce v-table) duge théo ludn trong ky thuat 2. Bay gio tai sae ldp
Foo chiém 1 byte khi né khong ¢6 cdc phuong thde dq va khang ¢é cde
bién thanh vién? Cau tra 16i 1a ham sizeof bdt bude trd vé 1 byte cho
moi 16p. Bao dam dia chi cua mdt doi tuong s& khéng bao gid giong
nhu dia chi cua mdt déi tugng khéde. Néu C++ cho phép cde ddi tugng
¢6 zero kich ¢, trinh bién dich sé khong bi phdi bude gdn cho nhing
dai tuong dé mot dia chi méi trong bé nhé. P& minh hoa, néu ching
ta viet : _

Foo f1;

Foo 12;

trinh bién dich s& tu do lam cho ca hai doi tugng nay tré vao cling
mot vi tri trong bé nhd. Diéu nay khong duge mong mudn tham chi
néu ca hai d6 tugng khong duge cdp phat bd nhé. C6 hai déi tugng ¢é
cung mét vi tri s¢ pha v& qua nhidu ham thu vién chudn. Bat ky ham
50 sdnh ngudn va dich (vi du) sé bi phd v&, thAm chi néu su pha v§ d6
khong gay hai that su. Ly do cho diéu nay 1a so sanh viée thuc hién
bing cdch xem cdc dia chi m& hai pointer chi€m trong bd nhé. Néu
hai dia chi gigng nhau, diéu gid dinh la nhiing gi ching tré vao giéng
nhau. Néu hai dai tugng khong ¢6 dif liéu trong d6, nhung chiém cing
mot vi tri trong bd nhd, ching khang gidng nhau, tham chi dudng nhu
vay.

Lép Bar ciing khdong chia cde thanh vién, nhung chita mét mét
ham do, va do d6 day so byte duge cip phat sang 4. Cach lam viée d6
gol ¥y ring ¢6 mét diéu gi dé6 mang tinh rat vat 1y vé& cac ham 3o va
ring ban phai chiu mét chi phi bd nhé dé s dung tinh ning dé.

Lop Full chda mot s bién thanh vién - mot double chi€m 8 byte va
mdt s0 nguyén (integer) chi€@m 4 - va né ¢6 16 byte duge cdp phat. 14
byte kia dén tir dau? Ban da dodn diéu dé: ti bdng 4o (virtual table)
vOn duge tao béi virtual destructor dé. Pidu nay cho chiing ta biét gi?
Tham chi néu ban khéng ¢6 mot phuong thide &0 "binh thudng”, vide
¢é mot virtual destructor van tao ra mot muc v-table - va didu d6 ¢6
nghia 1a thé¢m 4 byte trong phin c¢&p phat.

Lép Derived gay bdi roi - dudng nhu né phai ngdn nhidu kich cd
hon binh thugng. Tuy nhién, khi ban xem cén thén 16p nay, ban nhan
ra rang né khéng chia ham 4o va 16p co 86 ma né din xudt tu dé
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cing vdy. Do d6, mdt lin nia day la mot vi du vé mot 16p tréng vén
chi€m 1 byte.
Su dung sizeof vdi cac pointer

Viée thao ludn ham sizeof sé khéng hoan chinh néu khong xem
mot sai s6t ma cdc nha 1ap trinh C++ thudng pham phai khi ching su
dung ham nay. Xem xét chuong trinh nhoé sau day:

#include <stdio.h>
#include <stdlib.h>
const char arr[] = “hello”™;
const char *cp = arr;
main{}{
printf(*Size of array %d\n”,
sizeof(arn)};
printf("Size of pointer %dn™,
sizeot{cp)),
return{0};
}

Béi vi mot cdu lénh xuat kich ¢d cla mét mang va cdu 1énh khéc
xuat kich cd clia mot pointer sang ming dé, ban nghia ring hai cau
lénh printf trong chuong trinh nhd nay s& hién thi cdc gid tri gidng
nhau. Nhung ching khéng lam nhu vay. That ra, néu ban xem két qua,
né trong nhu sau:

Sizeof array 6
Size of pointer 4 )

Kich ¢ cia mét mang {array) duge biét vao thoi gian bién dich va
¢6 thé duge hién thi bdi ham sizeof. Mit khdc mdt pointer luon 13
kich ¢ clia mot pointer bat k€ né tré vao nhimg gi. Hon nita, néu ban
¢6 tra vé kich ¢& clia mot mang bing cdch dua vao clu lénh sizeof
(*cp) trong d6 cp la mdng, ban sé& thdy cAu trd 181 (lan nifa khéng
phai 14 6 ma 14 1. Tai sao nhu vay? Béi vi biéu thdc *cp lugng gid sang
mot ky tu va kich ¢d cla mot ky tu don lubn 1a 1 byte. Hay rit can
than néu ban ¢8 st dung ham sizeof trén céc pomter - dic biét néu

ban mudn s dung k&t qua dé thé hién kich ¢d cla nhimg gi dang
dugc tro vao.
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PLaw it
Cac kiév Ji liéu

Ki thudt 11: Tgo cdc Kidu co bdn riéng cia

Tiét kiém thoi gian bing cach
® Loai bd ma dugc sao chép véi cac kiu cd ban ty tao
m Kiém tra cac day (range) trong cac gid tri s& nguyén
® Test cac kiu cd ban tu tao
Trong C++, cde kiéu (type) duge phan chia thanh hai viing: co bdn va
do ngudi dong dinh nghia. Cdc kiéu co bdn 1a cdc kifu duge dinh
nghia bdi ngdn ngt, thutng duge méd phéng theo cdc kiéu duge hd trg
tryc tiép bdi phan cing méay tinh. Nhing kidu nay bao gém cac s8
nguyén, s6 ddu dong va ky tu. Cdc kiéu nang cao, chdng han nhu c4c
chudi (string}, cdu tric {structure), va 16p (class) roi vao ving do
ngudi dung dinh nghia. Ky thudt ndy s& xem xét ving ddu tién, kiéu
¢ ban, Cde kiéu nang cao sé duge dé cap trong kj thuat k& ti&p.
Bao nhiéu 14n ban di viét mét chuong trinh ddi héi mét bign s&
nguyén co ban bi rang budc trong mot diy nao dé? Rét cude ban sao chép
cung mdt méa lap di l4p lai nhiéu ldn qua suét ng dung, trong cde khéi
nhu sau: '
int value = get_a_value();
if { value < 01l value > 10)

{
printf{“invalid input, try again\n™);
return false;
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Di nhién sau khi ban da dua tat ca khéi nay vao ma, éng chi cia
ban xuft hién va cho ban biél ring nhlmg ngudi 6 trong bd phan k&
to4dn di quyét dinh 10 khéng ¢dn 1a st ma thuit nla - biy git né la
19. Do d6 ban chinh sia tat ¢d md, hoc mdt diéu nao d6 trong tién
trinh - dé 14 tot hon ban nén si dung céc hing trong tinh hudéng nay
hon 1a cde bién. Cac chinh sta cla ban irong nhu sau:

const int maxvalue = 12;

int valug = get_a_value{),

if ( value < 0 1l value > maxVvalue )

{
printf(“invalid input, try again\n”j;
return false;

}

Ban kiém tra méi trong ndi luu trif mé ngudn va di chéc chin ong
chii di vao lai van phong cua ban. Cdc k& todn da yéu cau mot thay
d8i khac. Trong khi gid tri 16i da ¢6 thé cho phép van la 12. Céc s0 0
(zero) khong duge cho phép trong he théng ké toan. Gid tri nho nhit
ma ban duge cho phép nhip 13 1. Cau nhau, ban vigt lai md mot lan
n@a (tin dung nhing gi ban da hoc trong hai cudc thir nghiém dau
tién) dé tao mot thd gi dé chung (hon):

const int minValue = 1;

const int maxValue = 12,

int value = get_a_value(),

if { value < minValue 1l valug > maxVaiue

)

printf(“invalid input, try agaimn”),
return false;
!

Thuc thi IGp Range

Ky thuit nay sé huéng ddn ban mot cdch khdi quat hon dé gidi
quy8t vin dé nay - bing cdch sit dung mét 16p C++. Y tuéng la chi
viée mé rong kidu cd ban int dé cho phep cdc gid tri toi thiéu va tdi
da. Di nhién van dé 1a ching ta vin mudn ¢6 kha ning s dung céc
kidu khéc (chdng han nhu integer) cho cdc phép so sénh va phép gén
va nhiing thit tuong ty. Lép duge tao trong cdc bude sau day xu ly cée
gid tri t6i thidu va t81 da va giéi han trong nhimg gid tri do.
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1. Trong code editor ma ban chon, taoc mét file méi dé chda ma
cho phan thuc thi cua file ngudn.

Trong vi du nay, file.duge diat tén la chll.cpp mac da ban cé
thé s dung bat ky tén nao ban chon.
2. G6 nhip ma tu Listing 11.1 vao {ile cta ban,
Listing 11.1: Lép Range

#include <stdic.h>
#include <stdlib h>
#include <limits h>
class intRange
{
private:
int iMin:
int iMax;
int iValue;
virtual void SetValue{ int vaiue )
{
if { value < GetMin{) }
value = GetMin(};
glse
it { value > GetMax(} }
value = GetMax();
iValue = value;
}
public:
IntRange{void)
{
iMin = 0;
iMax = INT_MAX;
iValue = iMin;
i
intRange(int min, int max)
{
it { min <= max )
{
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iMin = min;
iMax = max;
H
else
{
iMin = max;
iMax = min;
}
iValue = iMin;
}
intRange( int min, int mayx, int valug )
{
if { min <= max )
{
iMin = min;
iMax = max;
}
else
{
iMin = max;
iMax = min;
}
SetValue{ value );
}
IntRange( const IntRange& aCopy )
{
iMin = aCopy.iMin;
iMax = aCopy.iMax;
iValue = aCopy.iValue;
!
virtual ~IntRange()
{
}
virtual int GetMin{void}
{
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return iMin;
f
virtual int GetMax(void)
{
return iMax;
}
/! Define a few operators
IntRange& operator={int valug)
I
SetValue { value };
return *this:
!
IntRange& operator=(double value)
|
SetValue( (intjvalue );
return *this;
!
virtual int GetValue{void) const
{
return iValue;
i

Né&u ban kiém tra ma nay ban s& thay ring né kiém chdng gid tri
cia mdt bién s§ nguyén nim trong mot ddy nhat dinh. Ban c6 thé
dinh nghia cdc gia tri nhé nhat va 16n nhat riéng cda ban cho ddy va
l6p s& bdo ddm ring bal ky gid tri duce gdn vao bién dé nidm bén
trong day dé.

Phan tha vi cia 16p nay 1a phdn cudi cing gém cdc dong bén dusi
chid giai Define a few operators. Pay la ngi cho thdy khi nang mgd
rong cua C++. Chang ta da dinh nghia cdc todn ti gan dé ldp clha
ching ta c6 thé duge s dung véi cdc kidu cai sdn int va double. R
rang, ching ta cé thé b8 sung thém cdc kidu ¢ day ké cd cdc chudi va
nhiing thit tudng tu, nhung bay gio diéu ndy thi di. V§i kha ning nay
bay git chang ta cé thé st dung 16p InRange dé& luu trir da liéu, hay
chée chdn rang gia tri trong doi tugng s& ludn hgp 18. P6 14 ngudn an
i va né cé nghia ring khong con ¢6 bt ki 1y do nao dé viét ma nhu
sau:



76 Phan lll: Cac kiéu dif lidu
int x = get_a_value();
if {x<mint x> max)

do_some_error();
Thay vao d6, ching ta ¢6 thé don gidn viét
IntRange myRange0bj(min, max};
myRangeObj = val;
int x = myRangeObj.GetValue(),

Ching ta khéng can phai kiém tra gid tri trd vé bdi vi ma doi hoi
né chinh xac. Tuy nhién, ¢6 mot diéu khde ma ching ta ¢ thé thuc
hién véi 16p nay va dé 1a dinh nghia cée toan tf ngoai cho né. Kha
nang dinh nghia mdt todn td ngodi cuc ky ¢é lgi bdi vi né cho phép
nhiing ngudi dung khong truy cdp ma ngudn ecda ldp tao nhiing cach
mdi dé su dung 16p. Dy 13 diéu hoan toan duy nhat d6i véi C++;
khéng ¢6 ngdn ngd nao trude dé ¢é bat e diéu gi nhu né. Néu khang
truy cdp ma nguﬁn cho lép nay va ching ta cé thé ghi d@ cdc phép
todn co béan {ching han nhu nhé hon, 16n hon hodc bing véi) trong ma
riéng cua chang ta. Kha ning thém c¢dc todn t ngoal lam cho ching
ta ¢6 thé thém nhitng th ma nha lip trinh ban déu di khong nghi
dén cho cdc phép todn 16p.

3. Thém ma (i Listing 11.2 vao file ma ngudn. Ma nay cé thé dé
dang duge thém vaoe mdt ngay sau dé, trong méot file riéng biét
bdi mot nha lap trinh riéng biét.

Listing 11.2; Céc todn tir 16p Range

bool operator<({const intRange& aRange, int
aVvalue }

return aRange.GetValue() < aValue;

}

bool operator==(const IntRange& aRange, int
aValue )

return aRange.GetValue(} == aValue;
I

4. Luu file ma nguén vA ddong code editor.
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Test I6p Range

Sau khi tao mét 16p range, ban nén tao mot driver thr nghiém dé
khéng chi d& bao ddm mai cua ban chinh xdc ma con hudng dan ngudi
ta cach s dung ma cia ban.

Sau day 1& cAch tao mét driver thi nghiém vdn hiéu lue hod cde
logai dau vao khde nhau ti ngusi dung va minh hoa 16p Range nhu
duge dinh nghia trong phan truée duge su dung nhu thé nao.

1. Trong code editor ma ban ¢hon, mé file hién ¢6 d€ chda ma cho
chudng trinh thd nghiém.
Trong vi du nay, chuong trinh thd nghiém duge dat tén la
chl1l_1.cpp. '

2. G6 nhap ma ti Listing 11.3 vao file.
15t hon, hiy sac chép ma tir file ngudn trong thu mue chll cGa
Web site di kem cta sdch nay.

Listing 11.3 Driver thif nghiém idp Range

int main{int argc, char **argv)
{
IniRange i20{0,20);
for (int i=1; i<argc; ++i )
{
i20 = atoi(argv{i]},
printf(“Setting value to %s, value
18 now %dwn”, argvfil,
i20.GetValue() );
}
120 = 13;
if (120 < 19)
printf("The value is under 19\n");
else
printf{("The value is over 19\n");
it {i20 < 10)
printi{"The value is under 10\n");
else
printf("The value is over 10\1"):;
if (120 ==13)
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printf("The value is 13\n"}:
else
printf{"The value is NOT 13\n");
return O: '

!

3. Bién dich va chay tng dung trong hé diéu hanh ma ban chon .
N&u ban da lam ddang moi thd, ban s@ thidy két qud sau day
trong cita sé shell trong hé diéu hanh:
$ /aexe12-130
Setting value to 1, value is now 1
Setting value 10 2. value is now 2
Setting value to -1, value is now 0
Setting value to 30, value is now 20
The value is under 19
The value is over 10
The value is 13

Nhu ban ¢6 thé thiy 16p Range khong cho phép cédc gid tri dugc
gdn bén ngoai cdc muc nhap hop 1@ ma ching ta di dinh nghia trong
méi ngudn.

Chi y 16p Range ¢6 thé duse s dung nhu th& nao nhu thé né la
mot kitu co ban vén 1a mot phdn cia ngén ngit ngay ti dau. Ky thuat
manh mé ding ngac nhién nay choe ban lam hau nhu bat cd diéu gi ma
ban mudn (dé 1a bing ma). Tham chi né cho phép chuyén doi tryc
tidp edc kidu dir liéu riéng clia ban thanh kigu co s¢ ma ban md rong
dé chuyén ching truc tidp dén cac ham von mong doi kifu co ban.

Tidl kiém thoi gian bing ¢dch
W Tao cac kiu ma nhiing ngudi dung s& muén sl dung]
i Tao moét I6p matrix
W Thém cac ma tran (matrix)
w Nhan mdt ma tradn véi mot gid tri vo hudng
W Test|dp matrix
Di nhién, mac dit tao cic phdn mé rong cia cde kifu cai sén thi
161, nhung muc dich thuc sy cia lap trinh trong C++ 13 tao céc kiéu
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mdi ma nhing nha thiét ké ngdn ng khéng bao gitr nghi dén. Vi du,
hdy tuéng tugng ban cin lam viée véi mdt ma tran (matrix) trong
chuong trinh. Mot ma tran (matrix) don gidn 14 mét mang gid tri hai
chiéu. Ky thuat nay sé huéng din ban tao mot kidu mdi, mét 1dp
Matrix dé sit dung trong cac phép tinh db hoa. P& lam diéu nay, ban
nén ghi nhé ring nhimg ngudi dung khong that sy phai hiéu moi tha
hoat déng nhu thé nao trong hau canh; néu ho ¢6 thé si dung nhing
kiéu méi d6 nhu thé ching la mét phan tu nhién cia ngdén ngii, kha
néing nhi¢u hon nguti ding sé st dung doi tugng va quay tré vé né
lap di lap lai nhié¢u lan. B&i véi hé thong 16p C++, didu dé c6 nghia 1a
muc dich cia ching ta 1a lam cho d6i tugng thanh mot tha gi dé vén
¢6 dién mao va cdch hoat dong nhu mot kidu co bin chfing han nhu
integer hodice float.

Hay bét didu vdi nhing diém cu ban vé vide tao méot 16p Matrix.
L6p nay s¢ cho phép ban (cudi cung) thuc hién dai s§ ma trin c¢ ban
- chiing han nhu céng hai ma tran, cong ho&¢ nhin mdt hing véi mot
ma trdn va nhing phép tinh tuong tu. Ca phdp tét nhat cho lép
Matrix la mot cii phdp mb phong gin gishg v6i cde ma tran thue té -
dé 1a mot didu gi dé nhu sau:

Matrix m{ 10, 10 };
M[3] [5] = 20 . 0;

Ma nay dinh nghia mdt ma tran 10 x 10 va c4dp phdt khéng gian
cho né. Phan ti tai 5,5 sau dé duve xdc lap sang gid tri 20.0 va tat ca
phan w khac duge xde lap sang gid tri 0.0 (vén la mic dinh). Vi dy,
ching ta ¢ thé tao mot I6p din xudt von thuc thi mdt ma tran don vi
trong d6 cde gid tri duing chéo cda ma tran LU trai sang phai duge
xdc 1ap sang 1.0 va Lat cd gid tri khae duge xde 1ap sang 0.0.

Tuy nhién, ngay lip tdc ching ta gidp phdi mot van dé rat nghiém
trong. Mic da ¢6 the - thit ra kha dé dang - ghi d¢ todn t& [ ] cho mét
lop, nhung khong thé ghi dé tedn ti [ 11 ] (hodac [ 1111 1, hay bat ky &
cap gidn ti€p khdc cho cdc ming). Vi giéi han nay, lam thé nao
ching ta tao mot 16p vOn “"trong” gidng nhu né cé mot mang hai chidu
duge dua vao d6 - va ban ¢6 the truy ¢ip? Cau trd 151 1a mét didu ky
din nae dé cua C++. D¢ xem didu nay duge thue hién nhu thé nao,
hay bit diu xay dung lép Matrix bing cach thuc thi khd ning xem
mot madng hai chi¢u nhu thé né 1a mot déi tugng don. Phan ké Liep s6
huéng dan ban cdch lam.

Tao I6p Matrix

LGp Matrix cho phép chiang ta xem mét méang hai chidu nhu thé né 1a
mgt doi tugng don. D6 véi ngudi dung 16p nay tréng nhu thé né la
mol mang gid tri hai chidu, nhung né thue hi¢n viée kiém tra 131 va
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cho phép ngudi ding truy van lép dé tim nhiing thude tinh co ban,
chiing han nhu chiéu rdng va chiéu cao cia ma trin. bé lam diéu nay,
cic bude sau diy huéng din ban cach tao hai 16p riéng biét, mét l6p
vén déng géi mdt hang don cha ma tran va mdt 16p vOn chia cdc
mang cua cdc hang d6 dé thye thi ma tran hoan chinh.

1. Trong code editor ma ban chon, tao mét file méi dé chita ma
cho phan thye thi cGa file ngudn.

Trong vi du nay file duge dat tén la ch12.cpp, méc du ban c6
thé s0 dung bdt k¥ tén nao ma ban chon.
2. Go nhap mé tir Listing 12.1 vao file.
Tt hon hdy sao chép ma tU file ngudn irén Web site di kém
cua sach nay.
3. Luu file ngudn.
Listing 12.1 Ldp Matrix

#include <stdio.h>
#incluge <math.h>
#inciude <stdlib.h>
#include <vector>
class Row
{
private;
std::vector< double > Columns;
public:
Row{ void )
{
}
Row( int size )
{
/t Initialize the column
for { int i=0; i<size; ++1 )
Columns.insert( Columns.end(),
0.0 );
}
Row{ const Row& aCopy }
{
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std::vector< double >::const_iterator
iter: '
for { iter = aCopy.Columns.begin();
iter 1= .
aCopy.Columns. end{); ++iter )
i
double d = (~iter);
Columns.insert( Columns.end(),
d);
}
]
int size()
{
return Columns size{);
}
double& operator[](int index)
{
if { index < Q Il index > Columns.
size() )
throw “Array Index out of
Bounds":
return Columnsg| index |;

5
class Matrix
{
private;
std:iveclor< Row » Rows:;
public:
Matrix { int rows, int cols )
(
for { int i=0; i<rows; ++i }
{
Row r( cols };
Rows.insert{ Rows.end(), r );
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]
Row& operator[]{int index)
{
if { index < 01l index > Rows.
size(} )
throw “Array Index out of
Bounds”;
return Rows| index |,
j
void Print{)
|
for (int r=0; r<Rows.size{); ++1 )
{
for (int c=0; c<Rows[r].size{);
++C )
printf(" %If ¥, Rows[r][c]
X
printf("\n™},

H
int RowGount()
{
return Rows.size{);
}
int ColumnCount()
{
if { Rows.size({) )
retorn Rows{0].size();
return O;
}
I} _

Ma trong Listing 12.1 thyc sy hdu nhu khéng lam gi ¢ - ngoai tri
cung cip khong gian luu trif cho ma tran va cung cép cdc phuong thitc
dé dat dugc khong gian luu trit d6. Theo cdch nay, mé la mét vi du
hoan héo vé thiét k& va lap trinh hudng d6i tugng. B6 nhd duge cép



Phan IIt: Cac kidu di ligu 83

phdt, khéng gian duge qudn 1y va dit lidu duge 4n khéi ngudi dung.
Néu khong, chic nang thue sy cla d8i tugng ndm bén ngoai 461 tugng
(khéng phai 1& mét ¥ hay). Chi y viée st dung hai 14p riéng biét dé
cho phép 4o gidc vé nhiéu index ma tran.

Khi nguti dung got ra todn t [ ] trén ldp Matrix, né that su tra vé
mét ddi tugng Row. Di nhién, tién trinh nay trong sudt déi vdi ngudi
dung vén nghi riang ho don gidn thao tdc trén mét phin t mang nao dé
trong ma trdn. Sau khi ban dat duge mét phan tif Row, ban sif dung
todn ti [ ] trén déi tugng d6 dé trd vé cdac muc nhap Column riéng 18
trong hang.

bai véi nguoi dung dudng nhu ban dang si dung modt mang hai
chiéu, K¢ thuat nay c6 thé duge st dung dé thuc thi bat ky s cidp
mang ma ban mudn. Chi viéc thay thé cdc muc nhép double trong i6p
Column b#ng cdc d6i tugng Column bé sung va ban cé6 mét 16p mang
da chiéu von ¢é thé xit 1y hdu nhu bat ky s& chiédu.

Cac phép toan ma tran

Sau khi ching ta ¢é 16p co ban & ddng vi tri dé thuc thi viée huu trir dit
lidu cho ma tran, bude ké tiép 1a thye thi chide nang dé thao tde trén cac
ma trin. DAu tién, ching ta c¢fng hai ma trin. Cdc budc sau ddy
huéng déan cdch thuc hién:

1. Thém ma ti Listing 12.2 vao file ngudn (hodc 14y ma tir Web
site di kém cuia sdach nay).

Nhang phép todn nay ndm bén ngoai chic ndng c¢o ban cia chinh
16p, do d6 chung duge trinh bay dudi dang cdc listing riéng biét. Ban
¢6 thé thém chang vao file gde, tao mot file mdi d€ chda chang, hodc
dat ching trong ma nguén Ung dung. Vi muc dich don gidn, ching ta
chi thém chuing vao file ngudn gée.

Listing 12.2 Cdc todn o ma trin

Matrix operator+( Matrix& m1, Matrix& m2 )
{
// Here, we need to check that the rows
/1 and columns of the two are the same.
if { m1.RowCeunt{) '= m2 RowCount(} )
throw “Adding Matrices: Invalid
Rows",
if { m1.ColumnCount(} =
m2.ColumnCount{) )
throw “Adding Matrices: Invalid
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Columns™;
Matrix m{ m1.RowCount().
m1.ColumnCount() };
for (int r=0; r<m1.RowCount{). ++ r }
{
for { int £=0: cem1.ColumnCount{).
++C )
m[rjle] = m1{rj[c] + m2{r]{c];

)
return m;
}
2. Luu file ma ngudn.

Ngoai chitc néng thyc sy ciia né, doan mi nay minh hoa mét sd
diém quan trong. Ddu tién bdi vi todn td duge dinh nghia bén ngoai
1dp, chiing ta chi ¢6 thé si dung cdc phuong thic duge dinh nghia la
public trong 16p khi ching ta lam viée trén di liéu. That may, nhu
ban c6 thé thay qua ma, cdc phuong thdc d6 la nhing gi ma ching ta
that sy cAn. Cde "qui tic" cho phép cing ma tran khé don gidn - ban
chi viéc cong cdc gid tri hang va cdt d6 cho mdi ma tran va dat két
qud vao ma tran ra. Chi ¥ réing bdi vi ching ta trd vé mdt doi tuong
thay vi mdt tham chiéu din sang mot déi tugng, chung ta cin quan
tam dén viéc sao chép ddi tugng. NEu ching ta tra vé mot déi tugng
C++, n6 sé tu dong goi ra constructor dé tao ddi tugng ban ddu va sau
dé copy constructor dé tra vé mot ban sao cda d8i tugng. That may,
copy constructor duge dinh nghia cho 16p Matrix.

Mot van dé véi cdce todn td la ching khoéng cé cach that sy dé trd
cde 181 tré vé chuong trinh goi. Vi du, khi ban viét:

X+y+17Z

That su khéng ¢6 cdch nao dé quyct dinh ring mot 18 di xuft
hién. Khi ching ta cong hai s6 nguyén, chdng ta ¢6 thé that sy gy ra
tdt cd loai 16i, chang han nhu underflow va overflows, nhung nhitng
161 nay hau nhu duge 4n khéi ngudi dung. Vi ly do nay, cdch duy nhat
cho ching ta cé thé chi bao cho ngudi dung ring dd ¢6 mét sy cd 1a
dua ra mét ngoai 18. DAy la mét quyét dinh rat khé thuc hién trong
thiét k& bdi vi né ndy sinh kha nang xdy ra cdc ngoai 1& cho bat ky
dong noi ngudi ding cudi viét ma - nhu trong vi du sau day:

Matrix m3 = m1 + m2
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Dong nay cé thé dua ra mét ngoai 1& - trong trudng hop nay ban
- phdi dat né trong mét khai try / catch - né c6 thé ddy ban théng ra
khol Gng dung. Rb rang c¢dng hai ma trdn dudng nhu khong gidng nhu
loai diéu ma ban nén quan tim vé viéc lam cho Gng dung dé va.
Chiing ta ¢6 thé don gidn trd vé mdt ma tran tréng néu cdc cin cla
ca hai ma tran khéng giéng nhau; dé 12 mot lua chon khde, nhung 1a
mdt lya chon phifc tap hon. Bay gid ban nhan dugec mot két qui ma
ban da khéng mong doi tir mét phép tinh chudn. Pay la mdt 1y do dé
khdng su dung cic tedn L qud tai; ching thudng c¢é cdc tde dung phu
von khong that sy ap dung cho cdc ki€u "chudn”.

Nhian mét ma tran véi mét gia tri vé hudng

Nhu véi phép cdng hai ma trdn, ching ta cing ¢é thé nhian mét ma
tran v6i mét gid tri vé6 huéng. Phép tinh nay that sy dé viét ma hon
phép cing hai ma trdn, nhung ¢ thém mét tdc dung phu ddng ban
dén - trong mdt phat. Tha Ly céng viée dau tién 1a viét ma cho phép
tinh. P& nhAn mdt ma trdn véi mét gid tri vé6 hudng, lam theo cde
buge sau day:

1. Sit dung code editor, mdé lai file ma nguén cho k¥ thuit nay va
xem ndi dung cua Lisling 12.3.

Listing 12.3: Phép nhan vb hudng

Matrix operator*{Matrix& m1, double scalar)
{
Matrix m{ m1.RowCount(},
m1.ColumnCount() ),
for (int r=0; r<m1.RowCount(); ++ r )
i
for { int ¢=0; ¢cem1.ColumnCount{);
+4C )
m[r]fc] = m1fr][c] * scalar;
)
return m;
!
2. Luu file ma ngudn.
Sau dé ban ¢6 thé st dung ma nay trong chuong trinh - vi du bing
cdch vidt dong sau day:

Matrik m2 =m 1 * 4;
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Lénh nay sé lam viéc t6t, tao mot ma trdn cé kich ¢d thich hgp
von 1a bdi 6 vd huéng clia ma trin gdc - va né sé nhin tat cd phan td
v6i 4. Van dé xuit hién khi ban th& dong sau day:

Matrixm2 =4 " m 1;
Ban da ddo ngugc thi ty cda céc todn hang - v bt ngd ¢6 mot van
dé véi trinh bién dich. Ban nhén duge mét 161 nhu sau:
error: no maich for ‘operator** in '4 * m4’
error; candidates are; Matrix
operator*(Matrix&, double)
Ly do ban nhan duge 16i nay la trinh bién dich 14y 1énh 4 * m 1 va

bién dich n6é thanh mot 1énh goi dén operator * (int, Matrix& m 1).
Ban da khaong dinh nghia phuong thdc nay.

Pay 1a noi diéu ky diu ré rét cda C++ trd nén tinh vi han. C++ cho
phep ban dinh nghla cdc toan ti dé céng cac 16p von s dung don
gian nhu ¢dng hai s8 (nhu 1+2). Né ¢6 thé xd 1y nhitng thd don gidn -
vi du nhin s nguyén vd hudng - va né hiéu rang cdc s cé thé duge
nhéan theo bat ky thit tu. Van dé xdy ra khi ban ¢d 4p dung khai ni¢m
d6 vao céc l6p riéng cia ban. Ban phdi d4p dung mdt vai thd thult
riéng cGa ban. Phin ké& ti€p sé& cho ban biét cdch thye hién.

Nhan mdt ma trdn véi cac gia tri vé hudng

D& giai quyst van dé nay, ching ta cin tao mdt todn t& méi cé hdu
nhit cung mot ma va dat cac doi s6 theo thi tu d6i nghich. Céc bude
sau day hudng din ban cich lam:

1. 8 dung code editor, mé lai file ma ngudn cho k¥ thuat nay va
chinh sda ma nhu ban thiy trong Listing 12.4.

Listing 12.4 Cdc ham xU' 1y ma trdn

Matrix scalar_mudtiplication{ Matrix& m1,
double scalar )

Matrix m{ m1.RowCount(),
m1.ColumnCount() ),
for (int r=0; rem1.RowCount(); ++ r }
{
for { int ¢=0; cem1.ColumnCount();
++C )
m[r][c] = m1{r][c] * scalar,
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}
return m;

1
I

Matrix operator"(Matrix& m1, double scalar)

1
return scalar_muitiplication{ m1. scalar
)
}
Matrix operator* (double scalar, Matrix& m1 )
{
return scalar_multiplication( m1, scalar
);
I
Cha ¥y md nay thay thé operator* hién cé da duge thyc thi trude
d6. Loai bé phdn thue thi hién c6 néu khong, ban s& nhidn duge mot
16i dinh nghia trung lap ti trinh bién dich dé dinh nghia hai phuong
thie dé.
Ma nay cho phép ching ta viét:
Matrix m2 =4 * m 1;
hadc

Matrixm2z =m 1 * 4

B4i vi trinh bién dich ¢6 thé phan gidi mat trong hai thi ty thanh
mdt phuong thic hop 1&, né s&é cho phép ban thuc hién ca hai trong
ma. Bdi vi hanh ddng nhan that su gidng nhau nhu mét trong hai
truding hop, factor out, ma von thuc hién cdng viée "thiye sy” va goi néd
tir ci hai phuong thie. Refactoring nay gidm téng lugng ma va lam
cho dé theo dbi cac van dé hon.

2. Luu file mé ngudn.

Test lop ma trén

Sau khi tao mot 16p Matrix, ban nén tao mot driver thi nghiém dé
khong chi bdo ddm rang ma ctia ban chinh xdc ma cdn huéng dan ngudi
ta cdch su dyung ma cua ban.

Sau day 1a thi tuc tao mét driver thi nghiém v6n hiéu lyc ho4 céc loai
dau vao khace nhau tit ngudi diing va minh hoa cdch s dung lop Matrix
nhu thé& nao.
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1

3.

. Trong code editor ma ban chon, mé file hién ¢é dé chirza ma cho

chuong trinh tha nghiém.

Trong vi du nay chuong trinh thad nghiém duge dat tén la
chl2.cpp. :

. G& nhéap ma tu Listing 12.5 vao file.

Tat hon, hidy sao chép ma tir file ngudn trén Web site di kém
cuia sdach nay.

Listing 12.5: Driver thir nghiém ma 1rin.

int main()
|
Matrix m1({5,5);
Matrix m2(5,5);
m1[2]i2} = 3, > 1
m2[2][2] = 4,
m2[3}[3] = 5;
Matrix m3 = mi + m2, 2> 2
printi{*Matrix 1:\n"};
m1.Print();
printf(“Matrix 3:\n"),
m3.Print(}; )
Matrix m4 = m3 * 5, 23
Matrix m5 = 4 * m4;
printf("Matrix 4:\n");
m4.Print(};
printf(“Matrix 5:\n"};
m5. Print();
)

Bién dich va chay (ng dung trong hé diéu hanh ma ban chon.

Néu ban dd 1am dung moi thd, ban s& thdy k&t qud tir Listing
12.6 {rong cda s6 shell trén hé thdng.

Listing 12.6: K&t qua 1t chudng trinh thit nghigém ma trin.
$ Jaexe

Matrix 1:
0.000000 0.000000 0.000000 0.000000



Phan IIl: Cac kiéu dil lidu

0.000000
0.000000 0.000000 0.000000 0.000000
0.000000
0.000000 0.000000 3.000000 0.000000
0.000000
0.0600000 0.000000 0.000000 0.000000
0.000000
0.000000 0.000000 0.000000 0.000000
0.600000
Matrix 3:
0.000C00 0.0000C0 0.000000 0.000000
0.0000060
0.00C000 ¢.000000 0.600000 0.000000
0.000000
{0.000000 ¢.000000 7.000000 0.000000
0.000000
0.000000 0.000000 0.000000 5.000000
_ 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000
Matrix 4:
0.000000 0.000000 0.0000C0 0.000000
0.006000 ’
0.00000C 0.000000 0.000C00 0.000000
0.000000
0.000000 .0.000000 35.000000 0.000000
0.000000
0.000000 0.000000 0.00000C 25.000000
0.000000
0.000000 0.000000 0.000000 0.000000
0.0000G0 '
Matrix 5,
. 0.000000. C.000000 0.000000 0.000000
0.000000
* 0.000000 0.000000 €.000000 0.000000
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0.000000
0.000000 0.000000 140.000000 0.000000
0.000000
0.000000 0.000000 0.000000 100.000000
0.000000
0.000000 0.000000 0.000000 0.000000
0.000000
Nhu ban ¢6 thé thdy ti két qud & trén, ching ta hién thi cdc doi
tuong ma tran rleng 16 von duge tao trong chugng trinh thi nghiém.
Ké&t qua cho thdy ring ma trin dau tién (ml) hién thi cdc gid tri di
lidu ducc dat vao né trong dong duge ddnh diu -> 1 trong mi driver
thi nghiém. Dong duge danh ddu <> 2 trinh bay viéc cng hai ma trin
ma sau do duoe hién thi du6i dang Matrix 3. Tuong tyt ma duge danh
d&u = 3 biéu thi viéc nhan mot ma tran v6i mot gid tri vé hudng von
duge hién thi trong két qua dudi dang Matrix 4, N&u ban lam phép

todn, ban sé thay tat cd két qua chinh xdc biéu th1 ring 16p Matrix va
cace phu’dng thie x{r 1y cia né lam viée tot.

Ti€l kiém thoi gian bang cdch
m Dinh nghia cac kiéu liét ké
® Thuc thildp Enumeration
o Test I§p Enumeration

Enumeration (kiéu liét ké) 1a mat kiéu ngdn nglr duge gidi thigu
trong ngédn ngt C da di tri hdu nhy nguyén ven vao ngdn ngit C++.
Cac kidu ligt ké khong phai 1a cdc kiéu thyc, nhu cac 16p. Ban khéng
thé dinh nghia cdc todn td cho cde ki€u liét ké, ban cling khong thé
thay d8i cach lam viée cia chang. Nhu véi cde 1énh tién xu 1y, 1énh
enumeration that su 13 mot thd mang tinh ci phdp hon, thay the cédc
gid tri hiing bing cdc tén dé dec hon. N6 cho ban kha nang doc hoi
tét hon, nhung né khéng lam gi dé thay doi cdch lam viéc cha ma.
Cic kidu liét ké cho phép ban st dung nhifng tén cé y nghia cho cdc
gig tri va cho phép trinh bién dich thyc hién vige kiém tra kidu tot
hon. Khuyst diém cda mét kiéu 1igt ké 1a bdi vi né chi 1a mot sy thay
the ¢ phdp cho mét gid tri d ligu, ban c6 thé dé dang ddnh lua

trinh bién dich bing cdich gan cdc gid tri khong hgp 1@ vaoe kiéu lidt
ké.
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Dang co bdn cia mét kiéu ligt ké nhu sau:
enum <name> |
valuet[=number],
valiie2,
value3,

valuen
} EnumerationTypeName;

Trong dé trudng <name> la kiéu liét ké ma ching ta tao, cdc tham
s0 value la nhitng gi4 tri riéng 18 duge dinh nghia trong kiéu liét ké
va number 1& diém khdi ddu tuy chon dé bt dau ddnh s cdc gia tri
liet ké. Vi du, hiy xem kiéu liét ké sau day:

enum color {
Red = 1.
White = 2.
Blue

} ColorType;

Trong vi du nay, méi ldn trinh bién dich gap phai Color Type::Red
trong ung dung, né hiéu gid tri [a 1, White 13 2 va Blue 1a 3 (bdi vi cdc
56 lién tyc trit phi ban xde dinh theo cich khdéc).

Né&u céde kiéu liét ké that su khong thay déi 16 gic cla ma, tai sao
phdi ban tdm dén ching? Ly do chinh cho cdc ki€u liét k& 1a cai thién
kha nang doc mi. P& minh hoa diéu nay ban s& xem mdt ky thuit
don gidn lién quan dén cdce kidu liét ké ma ban ¢6 thé s dung dé lam
¢ho ma cGa ban hoi st dung an toan hon va dé hiéu hon nhiéu.

Ban s& thay cdc kiéu liét ké 14 mot dang don gidn hon cda 16p hiéu
luc hoa Range duge phat trién trong ky thuat 11. Cdc kiéu ligt ké
dudce thi hanh bdi trinh bién dich, khéng phai bdi ma cia ban va doi
héi it ¢dng site hon nhiéu dé thuc thi so véi mot 16p ki€m tra Range.
Péng thoi ching khong manh bing. Cde kiéu ligt k& duge s dung
cho cde méi quan tdm vé kha ning doc vA sy bao tri hon 14 cho sy
hi¢u lye hoa.

Listing 13.1: Chugng trinh Enumeration

#include «stdio.h>
typedef enum
{
Red = 0,
Yellow,
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Green
} TrafficLightColor;
int ChangeLight{ int color )
[
switch { color }
I
case 1: // Red
printf{“Changing light 1o RED. Stop!'\n"};
break;
case 2: // Yellow _
printf("Changing light to YELLOW. Slow dowmn™);
break;
case 3. // Green
printf("Changing light to GREEN. Go for it\n"};
break;
default:
printf(“tnvalid light state. Crashing\n™);
return -1; '
!
return 0;
}
int ChangeLightEnum( TrafficLightColor color )
{
switch { color )
{
case Red: // Red
printf{"Changing light 1o RED. Stop!'wn™);
break:
case Yeliow: // Yellow
printf(“Changing light to YELLOW. Slow down\n™);
break; ' '
case Green: // Green
printf(“*Changing light 1o GREEN. Go for {\n");
break; '
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return 0Q:
N

Thyc thi ldp Enumeration

Mot kidu lidt ké (enumeration) khi d8i tugng thue t& ma né mé
phong ¢ nhing gid tri ral don gidn. rdt ridng biét. Vi du ddu tién
nay ra trong y nghi ngay tuc théi 1 mét dén giao théng ¢é ba trang
-thdi: do, vc‘mg va xanh l4 céy Trong cée bude sau day, hiy tao mét vi
du don gidn s dung phép 4n du dén giao théng d& minh hoa céch céc
kiéu liet ké lam viée va cé thé duce st dung trong Ung dung cia ban
nhu th& nao.
1. Trong code editor ma ban chon, tao mot file méi dé chida ma
cho phan thue thi cta file ngudn.
Trong vi du nay, file duge dat tén 14 Ch13.cpp, méc du ban ¢é
thé sit dung bt ky tén nao ma ban chon.
2. Go nhap ma tir Lisdting 13.1 vao file.
T6t hon, hdy saoc chép md ma ban tim thdy trén Web site di
kém cua sdch nay va thay déi tén cla cde hiing va bién khi ban
chon.

3. Luu {ile ma ngudn.

Test i¢p Enumeration

1. Thém ma sau diy dé test kiéu liét ké va xdc nhan rang né lam
vide toL.

Ma nay ¢6 thé dé dang duge di chuyén dén mot file riéng biét. N6

duge dat trong mot file dé tién lgi. Ma minh hoa tai sao cde kiéu ligt

ké an toan kiéu (type safe) han nhing ki€u s6 nguyén co ban va tai
sao ban ¢6 thé mudn st dung cde kiéu liét ké so véi cac kidu cg ban.

int main{int argc, char **argv)

{
int ¢clr = -1;
ChangeLight{ clr );
TrafficLightColor ¢ = Red;
ChangelightEnum({ ¢ );
refurn O;

}

2. Luu file mi ngudn va déng code editor.
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3. Bién dich va chay Ung dung bang trinh bién dich wa thich trén
hé diéu hanh ua thich.
Né¢u ban da lam dung moi thd, ban sé thdy k&t qui sau day
trén cta s6 shell. '
S /aexe
Invalid tight state. Crashing
Changing light to RED. Stop!!

Ky thudt 14: Tao vd st dung cdc cdu tric

¢t kiém thoi gian bing céach:
® Dinh nghia cac ciu tric
M Tim hiéu nhiing uu diém cla cac ciu trac so vdi cac 19p
M Thuc thi cac cau tric
w SU dung cac cdu truc dan xuat
W Hidu két qua cla Idp cau truc

M6t trong nhifng ciu trac tha vi nhit duge tao cho ngbn ngit 18p
trinh C la structure (cdu tric). Bdi vi né da cho phép nha phat trién
nhém mét cum dif lidu lién quan lai véi nhau va chuyén dir lidu dé
dén cde ham khdce nhau, c¢du tric C++ structure da 1a sy khéi déu cua
sy déng g61 {encapsulation) cho ngdn ngi.

Khi ngén ngt C++ da duge thiét k&, cdu trac 1a thanh phan chinh
- that ra cdc I§p C++ don gidn 1a nhing phdn mé rong cia cdu trdc.
Cdc "trinh bién dich” C++ ban dau that sy 43 1a nhing chuong trinh
bién dich von 18y ma C++ va viét né lai thanh C, sau 46 ma nay duge
bitn dich biing cdch s dung trinh bién dich chuin cho ngdn ngir dé.
Didu ndy yéu cdu tal ¢d phan qudn 1y cta cdc 16p phdi duge thue thi
trong cdce cau trae. Cau trac C++ struct thét ra 14 mét 16p mé trong
do tat ca thanh vién la public.

Cic ¢flu trie vAn hién hiu trong C++. Thyc t&, mot cdu tric chi 1a
mot 16p von lam cho tal ca thanh vién di liéu cia né tré nén public
theo mac dinh. So sanh diéu d6 véi mét 16p chudn vén cé tat cd
thanh vién duge chi dinh 1a private theo mic dinh. That ra khong c6
s khice biél gita

struct foo |
int x;
int y;
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va
class foo
!
public:
int x:
int v,
II

O day C++ c6 mot uu didm: ban ¢6 thé lam nhidu véi cde cdu trac
trong C++ hon se véi ban ¢6 thé lam trong C. Céc cdu tric c6 thé
chda nhing constructor (phuong thifc tao) va accessor (phuong thic
truy ¢ip). Tham chi chang ¢é thé chia nhtrng phuong thite vén khéng
thao Ldc trén du liéu cua chinh 1dp. Ngay ca ban ¢é thé ¢é duoe nhiing
cdu tric duge din xudt ti nhiing ciu trae khéc. Mac du cdc trinh bién
dich C++ ban dau da chuyén ddi cde 16p thanh nhing cdu trae, nhung
cdc trinh bién dich mdi hon phan biét gida hai d&i tugng nay. Mot lgp
(class) van 1& mot struet, nhung cdch hidu thi khéc nhau. Mot struct
C++ khong con hoan toan tuong thich nguce véi C nita.

Ban khéng thé lam ditu gi v6i cde cdu tric? Mot mit, ban khéng
thé ¢6 céc perong thic 4o (virtual). Cdc cau tric khéng chida cédc v-
table 4n dinh sin, do d6 ching khong thé chita mot ham do. R rang,
diéu nay ¢6 nghia riing ban khong thé ghi d& cdc phuong thic trong
"edu tric ¢d $6" cho moét cdu trie dan xudt, Piéu nay ciing ¢é nghia la
ching khong thé c¢é ede virtual destructor (phuong thde huy tao #do).
Thuc thi cac cdu tric

Phén nay s¢ khai thdc cdch thyc thi nhing cdu tric trong C++
cling nhu nhiing gi ban ¢6 thé thyc hi¢n va kkhong thé thuc hién véi
chdng. Ky thudt nay sé xem xét cdu tric kiéu C gbe, ciu trac C++ cdi
tién véi sy khdi tao va mél cdu trie C++ hoan chinh hon vén chia
nhing phuong thie.

1. Trong code editor ma ban chon, tao mét file mdi dé cha ma
cho phan thye thi cia file ngudn.
Trong vi du nay, file duge dit tén 14 chld.cpp mée du ban ¢é
thé sir dung bat ky tén nao ma ban chon.
2. Gd nhédp ma bén dudi vao file cia ban.
typedef struct classic_c_structure
{
int x;
inty;



96 Phdn IIl: Cac kiéu dit tiéu
t PCINT;
Pay sé 1a cdu trac "chuian” vi né duge thuc thi trong C. Bay gio hay
thir didu nay trong C++ vdi méi cdi tién nhd dé tdn dung nhiing gi ma
ngdn nglr mang lai. ’

3. Thém dinh nghia ¢au tric sau diy vao file mi ngudn cua ban,
su dung code editor ua thich.

typedef struct c_plus_plus_structure
{

int x;

int y:

¢_plus_plus_structure()

} CPP_POINT;

Ciu trice duge liét ké trong ma ¢ irén gidng véi cdu tric trudc,
nhung n6 chda mot constructor ty dong khdi tao cde gid tri trong cdu
tric, mot so sudt thudng thay trong sd cdc nha 14ap trinh.

4. Thém dinh nghia cdu tric sau diy vao file ma ngudn, s dung
code editor ua thich:
typedef struct ¢_plus_plus_enhanced
{
int x;
int vy,
¢_plus_plus_enhanced{)

X=U
y=U
}
void print()
{
printf("x = %d\n”, x ),
printf{"y = %dw\n”, y );

J
} CPP_POINTE;
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Trong trudrg hgp nay, ching ta don gidn mé rong cdu tric C++ dé
¢6 mdt phuong thic khde cho phép két xudt nhing gid tri dif liéu cda
ldp. '

5. Thém mot cdu tric dan xudt vao file. Nhdp ma sau diy viao
code editor.
M4a nay sé cho ban thdy viéc dan xudt dude xif 1y nhu thé nao
irong C++ cho cdc cdu true:
typedef struct new_struct : public
CPP_POINTE

int version;
new_struct(} 2> 2
{
version = 1,

}
void print()
{
CPP_POINTE :print(),
printf{"version = %dwn",
version ),
}

! NEW_POCINT;

6. Luu file ma ngubn.
Hi€u két qua

Sau khi ban ¢6 ma that sy cho c¢du trie duge thye thi, ban nén test
dé minh hoa né duge st dung nhu thé nao va dé€ xdc thue nd lam viée
Lot.

1. Thém ma tit Listing 14.1 vao file md ngudn ngay bén dusi cdc
dinh nghia cdu trac.
Listing 14.1; Test c&u tric

void print_point{ CPP_POINTE& p)
{
p.print():
J
int main{int argc, ¢har * *argv)
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POINT p:
CPP_PQINT pt;
CPP_POINTE p2;
NEW_POINT p3;
printf(“*POINTAN™);
printf("X; %dwn”, p.x);
printf("Y: %d\n", p.y};
printf(*POINT 1:An");
printf("X; %dwn”, p1.x);
printf("Y: %d\n”, pi.y)
printf{"POINT 2:\n"};
print_point{p2);
printf(“POINT 3:An™),
print_point(p3);

)

M4 nay don gian thi hanh nhitng cdu tric khdc nhau da duge dinh
nghia trong file ngudn. Ban s& ¢6 thé thdy diéu gl xdy ra khi tién
trinh khdi tao hoan tat va khi né khong hoan tét.

2. Luu file mé ngudn va déng ceode editor.
'3. Bién dich va chay chuong trinh, sit dung trinh bién dich ua
thich trén hé didu hanh va thich.

Néu ban da lam dung mei tha, ban s& thdy két qua sau day trén
clra 56 shell.

§ /aexe
POINT:

X. 2289768 > 1
Y: 1627507534
POINT 1.
X0

Y: 0

POINT 2:

x=10

y=0

POINT 3:
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x=10
y=0
Cé vai diéu c¢idn chi ¥ ¢ diay. Pau tién, ban c¢é thé thdy tai sao
khéng khéi tao cde gid tri dif lidu cla mot cAu tric 14 mét didu khong
nén lam (xem cic dong duge biéu thi bdi < 1). Diém dau tién, cau
triac kiéu C dic trung chda ma linh tinh vén c¢6 thé dé dang giy ra
nhing van dé nghiém trong trong mdt dng dung.

Hay tudng ugng moi thi sé té hai hon nhu th€ nao néu cdu trie
chifa cdc pointer: cde pointer von khéng duge khéi tao dé trd vao mot
thit nao dé s& tro vao mdt phan bd nhd khong hgp 1& ho#ic té hon, trd
vio mdt phin b§ nhd ma khodng nén duge chinh sda.

Chi y réng khi mét constructor duge thém vao ciu trie, phién ban
cal tién ty ddng goi constructor (=2 2) cho 1ép nhu ban mong dgi. Theo
cdch dé, cdc phan tif ciu tric da duge khéi tao ma khdng dodi hoi bat
ky céng viée ti ngudi dung. Hién nhién, ban ciing ¢6 thé cé cdc
constructor doi hoi cde ddi s,

That tién lgi khi cé thé két xuit cdc gid tri di lidu cho mot cdu
tric mét cdch nhanh chéng va dé dang ma khong lam bé bdn chuong
trinh bing cdc cau lénh printf - nhu bién thé thd ba cGa cdu tric minh
hoa ham thanh vién print( ) cda né. Di nhién ching ta ¢6 thé dé dang
vi€l mot ham chdp nhan mdt cdu tric ¢é kiéu thich hgp dé€ in né ra
(nhu ching ta da 1am vé6i kiéu thit hai), nhung sau 46 né phéi xuft
hién ¢ moi noi cdu tric da duge sd dung.

V6i cdu trac ddn xudt (new_struct), c6 mot s& diéu thi vi cAn hiw ¥.
Trude tién, bdi vi ching ta khong thé ghi d&8 ham print trong 16p ¢d sd,
cdu trac khong in ra dit liéu vén chi ndm trong 16p din xudt. Pay la
do gi6i han khéng cé cdc virtual table (bdng d0) trong cdc cdu tric.
Tuy nhién, ching ta cé thé chuyén céu tric niy dén bt cit noi nao
von chdp nhén 16p ¢o s§ cia né - tuong ty nhu ching ta ¢6 thé vdi mét
16p binh thudng. Theo cdch nay, ¢du tric "¢6 chife ning" nhu mét 16p.

Tiét kiém thoi gian bang cdch:
M Khai thac nhing céng dyng clia cac hang
m Dinh nghia céc héng
m Thuyc thi cdc héng
m S dyng tU khoa const



100 Phén lll: Cac kidu di ligu

Bang cdch sit dung cdu tric hdng (ho#c cdu lénh constant) trong
ma, cac ung dung cé thé lam cho an toan hon, dé doc hon va hidu qua
hon. Tuy nhién, cdc nha ldp trinh thudng rit chodng ngop trudc sd
cdch khdc nhau ddng ngac nhién ma ho c¢6 thé st dung edc hing
(constant) dén ndi he don gidn tranh hoan toan cfu trie, cho phép
trinh bién dich chon lya nhing gi c6 thé thay d8i va khong thé thay
déi.trong (ng dung. Mot diéu cdn luu ¥: cho phép trinh bién dich thuc
hién nhing lya chon cho ban rat hiém khi la mét y hay.

Ky thuat nay sé khai thac nhitng kha ning khic nhau dé lam vige
véi cac hing trong C++ vA y nghia clia ching déi v6i ban vdi tu cach
14 mo6t nha phat trién dng dung.

Pinh nghia cac hing

D& hidu rd nhat cde hing 1am viéc nhu thé nao va cach ban c6 thé
tan dung ching trong ng dung, cdc budc sau diy sé trinh bay cho ban
mé6t vi du don gidn vé viée dinh nghia cédc loai hng khdc nhau.
Ching ta sé tao mot file chda cdc hang dé sit dung lam céc s8 nguyén,
56 dau dong va chubi ky tu. Ban sé& thay cdch mét hing cé thé tryc
ti€p thay th& mot gid tri #define ciing nhu cdch trinh bién dich ¢é thé
duge st dung dé kiém tra an toan kiéu cdc phép gan hing nhu thé
nao.

1. Trong code editor Tnd ban chon, tao mot file méi dé€ chda ma
cho phan thue thi cia file ngudn.
Trong vi du nay, file dugc dat tén la chl5.cpp méc du ban cé
thé st dung bt ky tén nao ma ban chon.
2. G6 nhdp ma ti Listing 15.1 vao file cda ban.
Listing 15.1: Cac hdng vd dinh nghia cla ching

#include <stdic.h>

#include <stdlib.h>

{// This is a constant value that can be used
/f in place of a #define value

const int MaxValues = 100;

// Unlike the #define, you can use a const
{1 for typesafg constants

const char *StringName = “Matt Telles™;
const double Cost = 100.35;

const long MaxLong = 1000000;
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Ban c6 thé dinh nghia cac hang hu nhu cé bat k¥ hinh dang hoic
kich ¢&. Céc hiing ¢6 thé la cdc s8, chudi, ky tu hoic float. Quan trong
hon trinh bién dich sé kiém tra tinh an toan kifu khi ban gan mét
hing vao mét gid tri khdce. Vi dy, ban duge phép gén cdc gia tri chubi
(string} vao cdc hing chudi nhu sau:

string myString = StringName:

Tuy nhién, ban khong duge phép gan cdc gid tri MaxLong vao céc
s nguyén (integer) nhu sau:

int ival = MaxLong; // The compiler will complain
3. Luu file mad nguén.

Di nhién tdt ca nhiing gi ma viéc thém cdc hiing da thue su thue
hién la cho ching ta mot cdch khdce dé thay thé&-ciu lénh #define
trong tng dung. Diém chinh thuc sy ciia hiing C++ 12 cung c¢dp cde chi
. 1énh bién dich trong cdc ham va ldp nhu ban sé& thay & phan ké tiép.

Thuc thi ciac bién hang

Cau lénh const ciing ¢ thé duge si dung dé cho trinh bién dich bi&t
mdt diéu nao dé khong duge phép thay ddi nhu ching ta s& thdy
trong ky thuat don gidn nay vén phy thudc vao mét khia canh khac
cda ti khod const. LAm theo cdc bude sau ddy dé thay tat cd didu nay
nhu thé nao:

1. Thém ma tir Listing 15.2 vao file ma ngudn cia ban.
Listing 15.2: Mt ham v6i mt d6i s& bat kha bién.

// Functions can take constant arguments,
allowing them
// 1o guaraniee that values don't change.
int func{ const int& x )
{
/" We can do this
int z = x;
/I We cannot do this. Compile Error:
/X =10; 2>1
return x;
}

Ham nay chdp nhdn mét dé6i s cla tham chidu kiéu const int.
Modifier const cho trinh bién dich biét riing déi s6 ddu vao khong thé
duve chinh sua. Néu ban khong chd gidi dong duge ddnh dau 1a =21,
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ban thay trinh bién dich tao mét 161 cho ban bi&t ring ban khéng thé
chinh sia mét tham chiéu hang.

Vi du nay xem xét mdt ham vén chdp nhdn mét déi s6 mot sO
nguyén, hing x. Ching ta bao cho cd ngudi dung ham va trinh bién
dich biét réng ham nay khong bao gi& thay d8i gia tri cia d6i s§ dé
thim chi néu né duge chuyén vao theo tham chiu. Théng tin nay rat
quan trong d&i véi trinh bién dich; véi théng tin nay né ¢ thé toi uu
hod ham dé né khong can phai ddy tré lai gi4 tri ra khéi ngin x8p
(stack) va bdo ddm ring vi tri bé nhd ma né st dung s& khdng thay
ddi. Didu nay c6 thé bsi vi dit lieu c6 thé duge loai bé sau khi ham
duge hoan tat. Sau cing, c¢6 thé né da khong thay déi.

Hon nifa, béi vi ching ta biét ring d4u vao 1a mot hing, ching ta
¢6 thé chuyén vao cdc gid tri von khong ddi. Vi du, néu tham chiéu da
khong phai 12 mét hiing, ban phéi viét dong sau day:

int x = 3;
int myVal = func{ x ),

b&i vi trinh bién dich khéng cho phép ban vi€t dong sau day:
int myVal = func {3);

Tuy nhién, khi ban dinh nghia dai s& ddu vao 1la mét hing, trinh
bién dich bay gi¥ biét ring vi tri by nhd that sy dang chia gid tri cia
ban (trong trudng hdp nay la 2 3) s& khong thay ddi va né cho ban
chuyén vao gis tri s6 nguyen ma trude tién khéng gdn né vao bit cd
gid tri ndo. Cdch sdp x&p nay tiét kiém mot vai chu ky CPU va mot
s6 bd nhd - va ban khdng cdn phdi viét mét s8 méa ngd ngin von
khéng that sy ldm bat ci diéu gi.

2. 8 dung code editor, thém md tu Listing 15.3 vao file md
ngudn cha ban.

K# thuat nay minh hoa cdch ban cé thé si dung tit khod const
trong mét lép sé hoan thanh nhimng diéu tuong ty ma né thyc hién
bén ngoai mot class listing.

Listing 15.3: Cdc hdng trong cdc 1dp

// Classes can have constants in them
const int MaxEntries = 10,
class Foo
{ _
int entries[ MaxEntries ];
public:
// You can pass in constant references to arguments
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Fooy )
{
;
Foo{ const Foo& aCopy )
{
for (int i=0; i«MaxEntries; ++i )
entriesfi] = aCopy.entries]i];
I
/f You can return constant references from methods
const int * getEntries(}
|
return &entries[0];
}
// You can indicate that a method will NOT change
// anything in the object
int getEntry( int index ) const
{
return entries{index|;
}
// The two can be combined to say that the return value
// cannot be changed and the object will not change
const int& getAConstEntry( int index ) const
{ _
return entriesfindex];

I
3. Luu file ma ngubn va déng code editor.

Nhu. ban ¢6 thé thdy cdu Lrdc const rat linh hoat. N6 c¢6 thé dugc
st dung dé biéu thi mgl gid tri von duge st dung dé thay th& mot sg
trong ma. N6 ¢6 thé duge sit dung dé bidu thi mét gid tri trd vé von
khong thé duge thay déi. N6 c¢6 thé bidu thi mdt phuong thic class
chép nhan mét ddi s6 ma né khéng thay d6i, chdng han nhu construe-
tor Copy. Ban c6 thé tudng tugng viét mot constructor Copy da thay
doi déi tugng ma né sac chép hay khong? Gii sl ban viét mét dong
nao dé nhu sau:

Foo f1 = f.
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Sau d6 gia sU ban lam cho ddi tugng f thay déi tit bén dudi ban -
nél vé con dc mdng go roi cv ban. Vi Iy do nay, c¢6 thé tuy ¥ s¢ dung
mdt tham chiéu const biéu thi ring ban s& khéng thay ddi ddi tugng
dang dugc sao chép. Theo cling mdt cdch, ching ta ¢é thé chuyén vao
cac gia tri dén nhitng phuong thie va bdo ddm véi ngudi dung réng
ching sé khong duge sao chép (nhu trong ham func trong Listing
15.2). |

DI nhién, néu ban 1dy moét gid tri ddu vao va bdo ddm vdi ngudi
ding ring ban s& khong thay déi né thi ban phdi ¢6 kha néng cho
mdl ngudi nao dé tré lai mot gia tri va bdo ddm ho khéong thay déi
né. Pay duge goi 1a viéc trd vé mot tham chigu const. Vi du, néu ban
¢é mot bién trong, ban cé thé tao mdt phuong thdc tham chidu vén
cho né Lrd tai, nhung chi theo kiéu chi do¢ (read-only). D6 1a nhiing gi
ma phuong thdce gelEntries thuye hién trong Listing 15.3. N6 trd vé
mét pointer const vén bdo dim riing ngudi ding khong thay déi bat
e thi gi trong chuong trinh goi doi tugng.

Sau cing, ban ¢é thé cho ngudi dang biét ring phuong thic ma ban
goi s& khéng bao git thay ddi d6i véi dGi tugng. D€ lam diéu nay, ban
chi viée thém tu khod const & cudi phuong thitc dé cho phép phuong
thite cia ban goi trén nhimg d6i tugng const. Piéu nay ciing sé& cho
phép trinh bién dich trdnh phai tao cdc ban sao cla cdc ddi tugng.
néu dsi Luong khéng thé duge thay déi thong qua phuong thic, khong
¢é ly do nao dé ban tam vé viéc 1am cho vi tri b nhé trd nén static.
Test wng dung Constant

Sau khi tao 16p, ban nén tao mdt driver thit nghiém d& khéng chi
bdo dam rang ma cta ban chinh xde¢ ma con huéng dan ngudi khéc
cdch s dung ma cua ban.

1. Trong code editor ma ban chgn, mé file hlen c6 dé chaa ma che
chuong trinh thua nghiégm.

Trong vi du nay, chugng trmh thit nghiém duge dit tén la
chl5.cpp.

Bude k& tiép la thém mot driver thi nghiém don gidn vao file
nguén dé ban ¢6 thé xem driver ndy hoat dong nhu th& nao.
2. G0 nhip ma tu Listing 15.4 vao file.

T6t hon, hay sao chép ma tir file nguon trén Web site dinh kém
cua sdch nay.

Listing 15.4: Driver thdf nghi€m cho const.

int main{int argc, char " *argv)
{
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Foo 1,
// Note that 1o get back the entries, we
MUST define
/1 our return type as constant
const int *entries = f.getEntries(}; - 2
// You can't do this.
/! entries[?] = 2;
return C;
}
3. Ly file ma ngudn va déng code editor.
4. Bién dich Ung dung bing trinh bién dich ua thich trén hé diéu
hanh ua thich.

Chaé y chding ta phai st dung mét pointer constant (2 2) dé truy
cdp cdc muyc nhip trong l16p va rang chiing ta khong thé chinh sira céc
gid tri trong khoi muc nhip (entry) d6 duge chuyén tré vé. Trinh bién
dich cing ¢& ¢ hai diéu kién nay vao thdi gian bién dich.

Do dé ban ¢6 thé thiy const 1am viée nhu thé& nao trong thé gisi
C++ - va ban c6 thé su dung né nhu th& nao dé thi hanh nhiing nhu
cau clia Ung dung trén ngudi dang cudi (di nhién theo mét cdch tot).

S« dung tir khoa const

C6 mét cong viée khdce cho tir khod const linh hoat: ban c¢é thé su
dung n6 d& phan bigt nhim quyét dinh phuong thdce nio can st dung;
1t khod const 1A mot phan cba chit ky (signature) ciia mét phuong
thie. Diéu dé ban c¢é thé ¢6 hai phuong thic duge minh hoa trong
Listing 15.5 trong l6p cua ban ¢ing mét ie. T khod const khong
duge hiéu béi ngudi ding ma la bdi trinh bién dich dé quyét dinh
phuong thde ndo dang dang duge goi. Néu gia tri duge chinh sita, né
s& goi phién ban khong phdi const. Néu gid tri khong thé duge chinh
stia, nd sé goi phién ban const.

Listing 15.5: SI dyng const d& phan biét hai phudng thiic

/f You can indicate that a method will
NOT change
# anything in the object
int getEntry( int index ) const 23
{
return entriesfindex|;
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}
# Or not, depending on how you feel.
int getEntry( int index ) . >4
{

return entries| index |,
| -~

Phuong thie ddu tién trong nhitng phuong thic ¢é thé duge si
dung to bat ky déi tugng, constant (<=» 3) hoac (= 4). Mat khdc,
phuong thte tha hai chi duge st dung tir mét do1 tugng khong phai
const. Néu ban chon goi phuong thic th hai, ban phai chdp nhén rii
ro 1& nguvi dung s& chinh sua tryc ti€p trong 16p clia ban.

Sau cing can chi ra rd riing const la thi thit sy ¢6 thé duge loai bd
néu ngudi dung chon lam nhy vdy mdt cdch ro rang. Do d6 néu ban
tao phuong thie getEntries (nhu trong Listing 15.3) - vén ddi hdi ban
st dung mét pointer const int dé goi phuong thiic - nha l4p trinh cé
thé khic phuc vAn dé nhé nay béng cdch vigt md nhu mé trong
Listing 15.6.

Listing 15.6 Loai bd tinh const

/f Now, you can break things this way
int *em2 = {int *)f getEntries(}; > 5
ent2(2] = 2:

C++ ludn gia dinh rang nha lap trinh biét minh dang lam gi tham
¢hi néu cho phép 1am mdt s6 diéu mdt cach khéng chinh xdc (vi pham
tinh thin cua ngdn ngd). Bang cdch gén rd rang (? §), ban c6 thé
"huy const’ mét pointer (nghia la 1am cho m{t pointer const tré thanh
khéng phai const) va lam bat ¢ diéu gi ban mudn. Trinh bién dich
gid dinh riing béi vi ban da 1am viéc gdn {(cast), nén ban biét chinh
xde két qua cudi cung 1a gi va hiéu mei chi ti€t phic tap cho toan bj
chuong trinh. Né&u pointer dd duge dinh nghia 1a khéng d6i ldc ban
diu, ¢6 1& ¢6 mot 1y do tdt cho né: trong viéc phdt trién dng dung
riéng cha ban, biing moi gid hiy tranh mot ky thudt nhu vay.

"Tiét kiém thoi gian bing cdch
m Binh nghia pham vi (scope)
M Khai thac ban chat cla pham vi
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m Két hgp cac constructor va destructor dé diu khién va dy doan
pham vi

Khdi niém vé "scope” {pham vi} kha doc ddo d6i v6i nhing ngdn
ngt C va C++. Scope con duge ‘goi la thoi gian song (lifetime) la
khodang thdi gian cla Ung dung ma mét bi€n tén tai trong khodng
thoi gian dé. Mot s6 bign c¢é thé tén tai trong toan bd chidu dai cla
chuong trinh (va that khéng may nhu mét s6 ro ri bd nhé ndm khé xa
bén ngoai chiéu dai d6) trong khi nhing bién khdc ¢6 cdc khodng thoi
gian riat ngin - nghia 1a it pham vi hon. Chiéu dai thoi gian séng cla
mét ¢ hodc bién thudng tuy thude viao nha phdt trién, nhung déi khi
ban phai theo ddi ky khi ndo mét bién nim bén ngoai pham vi trong
nhing dng dung riéng cua chinh ban.

Khi thuc thi céc lép va doi tugng, scope thudng duge xu ly tu dong.
Mot d6i tugng bt ddu hién hitu khi constructor caa né duge goi ra va
ngimg hién hiu khi destructor cta né duge goi ra. Vi du, gid si mot
dai tuong cda 16p Foo duve tao trén ngin x&p bang mét 1énh nhu sau:

Foo f;

héi tuong Foo s8¢ duge tu dong huy khi scope ma né hién hiu trong
dé bi huy. Xem xét vi du sau diy véi ba instance khéc nhau cta l6p
Foo duge tao trén heap:

Foo global_foo; // 21
int main(}
{

Foo main_foo; // > 2

for { int i=0; i<10; ++i )
{ .
Foo loop_foo; // 23
Y
I/
H
Nhu ban c6 thé thiy, ba doi tugng Foc khde nhau duge tao tai ba
thoi diém khdc nhau trong ma Ung dung. P3i tugng thd nhdt, d6i
tugng global_foo {duge bidu thi tai > 1) duge tao trude khi ing dung
tham chi khoi dong, trong ham main.
D&i tugng tha hai main_foo, duge biéu thi tai (2 2) duge tao ¢ dau
hiam main va d6i tugng thi ba loop_foo duge bidu thi tai (- 3) hign

hitu trong vong lap for & gila ham main. D&i tugng loop_foo duge tao
mé&i 14n chuong trinh duyét qua vong lip for - tat c& 10 14n.
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Né&u chuing ta thyc thi 16p Foo dé cho ching ta biét khi nao doi
tuong duge tao va modi doi tuong dugc huy trén dong ndo, ching ta
thyc sy ¢é thé xem thong tin ndy bang mat va c6 thé hiéu dong chay
cua tién trinh.

Phén ti€p theo s& trinh bay mot cach don gidn d€ lam diéu dé.

Minh hoa Scope

Nhin dang thoi gian bdt ddu va ddong ma ridng bidt clGa mot d6i
tong trén man hinh 1a mot cdch dé hidu pham vi {(scope} cla né. Sau
day 1a edch lam cho diéu dé xay ra:

1. Trong code editor ma ban chon, tao mdt file méi dé chda ma
cho phan thyc thi cla file nguén.
Trong vi du nay file duge dat tén 1a chl6.cpp, méc du ban cé
thé si dung bat k¥ tén niao ma ban chon.

2. Gé nhdp ma ti Listing 16.1 vao file cia ban.
Tét hon hdy sao chép ma ty file ngudn trén Web site di kém
cua sdch nay.
M4i nay tac mdt 16p rat don gidn von tu ghi chép cde tién irinh
tao va huy cia né. Sau dé, ching ta sé& st dung 16p nidy dé xem
thit ty cde doi tugng duge tao va duge huy trong mdt xdc lap
chuong trinh thue té.

Listing 16.1: Minh hoa scope |

#include <stdio.h>
#include <stdlib.h>
class Foo
{
private:
long _Level;
public;
Foo{ long level }
{
printf(“Creating foo object %ldwn”,
level J;
_Level = level;
| .
~Foo()
{
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printf("Destroying foo abject
%ldin”. _Level );

)
3. Thém mé sau day vao file ma nguén, s dung code editor.
O day ching ta chi viée tao mot driver thd nghiém nhd dé
minh hoa cach cde ddi tugng duge tao va duge huy nhu thé nio.
Ban ¢6 thé dé dang dat md nay trong moét file riéng biét,
nhung dé€ don gidn ching ta chi viéc thém tat cd ma nay vao
cung mot file.
M4a nay minh hoa cdc cdp pham vi khde nhau global, local va
loop ma mot ddi tugng ¢6 thé chiém trong mdt Gng dung.
Foo glebal_foo{0);
int main(}
{
Foo main_foo(1}:
tor {int 1=0; i<3; ++i )
{
Foo loop_foo(2);

!
4. Luu {ile va déng code editor.

5. Bién dich va chay ung dung trong hé diéu hanh ma ban chon.

Hidy k&t qua

Néu ban da lam tot moi thd, ban sé thdy két qua sau ddy trong cia
sd shell trén hé théng:

$ faexe

Creating foo object 0
Creating foo objact 1
Creating foo object 2
Destroying foo object 2
Creating foo object 2
Destroying foo object 2
Creating foo object 2
Destroying foo object 2
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Destroying foo object 1

Destroying foo object 0

Chu ¥ thi tu cdc bién duge huy chinh xdc ddo nguge véi tha tu
ching duge tao. Pay 1a do nhiing vi tri cia d6i tugng trong file: ddi
tuong sau ciung duge tao la ddi tugng dAu tién duge huy. Viée chia ¥
dén khi nao cdc d6i tugng duge tae va duge huy trong chuong trinh sé
giup ban t61 uu hod viée sit dung bé nhé va cing cho phép ban kiém
sodt khi nao cde ddi tugng cé sdn. Vi duy, nu mét d6i tugng duge s
dung dé tao mot file doi hoi mét tén file, viéc khdi tao dsi tugng
trude khi tén file ¢6 sdn khéong hgp 1y tham chi n&u phuong thite open
cua doi tugng duge sl dung sau d6. Bay gid hiy xem xét doan ma sau
diy cua mdt chuong trinh:

int maind}

l
Foo *f = new Foo(10);
// Some other code

}

bé1 tugng Foo da duge tao khi nao? Ro rang constructor duge goi
trén dong biing 1énh goi ham méi. Tuy nhién, khéng ré rang khi nao
401 tugng bi huy. N&u ban chay chuong trinh, ban thdy k&t qua sau
“day:

Creating foc object 10

Se khong c¢6 ban in tudng tng néi ring 461 tugng di bi huy - béi vi
déi tugng khong bao gis bi huy. Vi ly do nay ban ludn nén rdt cin
thin khi tao cdce déi tugng trén heap (sd dung constructor va khéng
¢6 lénh goi new) hoic két hgp cdce lénh goi véi new va delete cho dai
tugng (néi cach khdc, néu ban ¢dp phdat mét d6i tugng bing new, huy
cdp phdt né bing delete). N¢u ban khéng xod tdt cd d8i tugng ma ban
tao, ban sé tao ra cde rd ri bd nhd trong ing dung vén cé thé khién
¢ho chuong trinh bi @6 v&, lam gidm téc do mdy tinh va vo s8 hanh vi
khong thé du doan trude khie.

Mot lya c¢hon thay thé cho phuong phap nay 1a 16p auto_ptr cla
Standard Template Library. Lép nay chifa mot pointer din sang mdt
16p duge 4n dinh, nhung ndé lam nhu vdy bén trong mot d8i tugng
duge edp phdt trén heap. Khi déi tugng trén heap ndm bén ngoai
pham vi, d8i tugng bi huy. .4 mot phdn cGa tién trinh huy 46, pointer
bi xo4. Pay that sy 12 viée st dung thue tién nhat khdi niém scope
irong C++.
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Ti¢t kiém th&i gian bang cdch:

m Gidi guyét nhiing xung dét tén vdi cac namespace
u Tao mdt ung dyng namespace
M Test ung dyng namespace

Truge diy da e¢é mot ngén nglr duge goi 1a C. Né 12 mét ngdn ngir
thong dung cho phép nguti ta tao nhing thu vién ma tot, c6 thé tai su
dung ma sau d6 ho da ban trong thi trudng véi s tién 16n. Sau nay
nghn ngl nay da dude thay thé bdi mot ngdn nglt duge goi 1a C++ vin
cing da cho phép cdc nha lap trinh tao ma tai st dung. Hoe ti nhitng
vin dé cua chuyén trude day, C++, khéng giong nhu C cing da cho
phép ban déng g6i ma trong cde 16p dé gidi quyst mét trong nhing
viin dé rat khé cda C: gidi quyét cdc ham cé cdc xung ddt tén. Béi vi
¢O cdc ham khdce nhau trong cdc thu vién khde nhau von lam nhimg
di¢u tudng ty thi phd bign. Piédu khong thé tranh khéi 1a tén cia
nhing ham dé tuong tu. Bing cdch gidi han cdc phuong thie d6 chi
trong cdc tén 16p khdc nhau, diéu dé gidi quydt duge van dé nay. Di
nhién, diéu dé da khéng gidp ich khi cdc tén 16p gidng nhau, nhung
viin dé dé sé duge thdo ludn mot chat.

Sau diy 1A edeh van dé nay da lam viéc nhu thé nao: vi du xem xét
hui thu vién von hién hitu trong mot giao dién kidu C: mdt thu vién
thye hién cde chde néng tao cia s6; thu vién kia quan 1y céc tai lidu.
Trong thu vién M§t, ching ta ¢6 ham sau day:

void SetTitle( char *sTitle )

!
/f Set the title of the window to sTitle
window->title = sTitle;

l

Trong thu vién Hai, thu vién tai liéu, ching ta c6 ham sau day:

void SetTitle( char *sTitle )

{
{1 Set the tile name for the document
_filename = sTitle;

}

By gio ca hai ham nay ¢é cing mot tén va ciing ot chir ky, nhung
ching ¢6 nhiing myc dich vd mé rat khdc nhau dé& thue thi chung.
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U day ching ta ¢6 hai thudng trinh thyc hién cing mét diéu cd ban:
(xdc ldp mot tidu dé) véi ma khac nhau - nhung d6 khéng phai 1a van
dé. Van dé 1a linker trong C (va ciing trong C++) khong thé gidi quyét
tinh hudng nay; né tré nén bat thudng néu hai ham cé cung mot tén
va cang mdt chd ky. N6 ¢6 thé xi Iy didu dé néu ban chi muén mét
trong c¢hing, nhung rd rang diéu dé s& khéng ¢6 tde dyng. Do d6 véi
sy xudt hién cia cdc 16p (class), ban nghi tat cd diéu nay sé duge gidi
quyét ding khong? Khéng. Nhu véi tdt ¢d moi thi khde trong cube
séng, cac van dé khong thit sy bi€n méit, ching chi bién thanh mgt
dang khae. Di nhién, ching ta cé thé gidi quyét vdn dé nay, né chi la
viée hiéu van dé di xuidt phat tir dau lic ban dau. Trong trudng hop
nay, cau lrd 1oi 1a tao ede 16p khac nhau dé bao boc cdc ham,

Huéng nhanh mét chiat dén thé giéi C++. Cac nha lap trinh van
phét trién cde thu vién (library), nhung biy gid day la nhung thu vién
16p thay vi thu vién cdac ham don gidn. Van dé co bdn vé xung dét tén
da khong thay déi - nhung cdc thu vién mAu cia ching ta (bay gio
duge cap nhat trong C++) di thay doi. Bay gis thu vién tao cila sé
(windowing library) thuc thi cdc 16p dé gidi quy&t khdi niém model-
view-contreller déu méi, déu khdc. Khdi niém nay cho phép ban khong
¢hi 1Am viée v6i cac tai lidu ma con vdi cdc khung xem (view) cua
nhimg tai liéu do.

Khdi niém vé mot document (tai lidu) nghia 14 dir lidu cho mét cla
s hién thi duge ddng géi trong mot 16p von céd thé tai dir lidu tir mot
file, luu né sang mot file va x(r 1y né cho nhiing muc dich hién thi.

DPéng thai, so véi trong thu vién tai liéu, chang ta cé cde 16p tai ligu
luu trd text, thong tin dinh dang va cdc preference (tuy chon theo sé
thich) cho théng tin. Trong thu vién tai lidu, 16p Document duge dinh
nghia nhu sau:

class Document
{
private:
std::string filename;
std::vector< sid:string > lines;
public:
Document()
{
l
Document{ const char *_filename)
{

filename = _filename;
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t
boolean Read();
Boolean Write();

b
Tuy nhién, trong windowing library, 16p Document duge dinh nghia
hot khde:
class Document
{
private;
std::string title;
std::vector< Window *> windows;
public:
Document()
|
'
Document( const char *_title ),
vaid CreateWindow(};
K

Trong khi diéu nay khong don gidn nhu vi du ham, van dé chinh
x4c y nhu viy. Linker sé cdn gidi quyét hai I6p khac nhau ¢6 cling mét
tén. Piéu nay khong thé duge do dé né sé& than phién vé diéu dé. Lam
thé nao ban gidi quyét mol xung dot nhu vay? Cau trd 1oi ndm trong
khéi niém vé cdc namespace C++.

Cac namespace did dugce tao trong C++ dé gidi quyét ngay van dé
nay. Trong khi ban c6 thé ¢6 mdt 16p xung ddt véi mdt 16p khée, hoin
toan khéng cé kha nang toan bé thu vién 16p xung dot. Véi tén thich
hop clia mdt namespace, ban ¢6 thé tranh todn bd van dé xung dét tén
lop.

Tao mét ung dung namespace

Sau ddy 1a dang co ban cia viée dinh nghia mdt namespace:
namespace <npames {
// some classes or definitions
h
Dé minh hoa tat ca diéu nay, hiy xem nhanh qua mét s& ma that
sy va sau dé khdo sdt nhitng tuy chon ma ban cé thé sit dung trong
md riéng cua ban dé gidi quyét nhing xung dot tén. CAc budc sau day
hudng dan ban cdch thyc hién:
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1. Trong code editor ma ban chon, tac mét file méi dé chda m3
cho phan thue thi cia file nguon.

Trong vi du ﬁay file dugc dat tén 1a ch17.cpp mic du ban ¢6 thé
sit dung bat ky tén nao ban chon.
2. Go nhép ma ti Listing 17.1 vao {ile.

Lisling 17.1 Su dung cdc namespace

#include <stdio.h>
#include <stdlib.h>
#include <string>
using namespace std:
namespace foo_windowing
{
class window
I
private:
int window_id;
string title;
public:
window(void)
!
window_id = 0;
title = ",
}
window(int id, const char *1)
{
window_id = id;
title = 1;

h
class document
{

private:
int doc_id;
string fitle;

public:
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documentivoid)
|
doc_id = 0;
title =
|
document(int id, const char *t)
{
doc_id = id;
title = t;

b
}, /1 End of namespace foo_windowing

Trude khi di dén bude ké Liép, hidy xem nhiing d4c diém cda ma nay
ma ban ¢é thé diéu chinh theo cde chuong trinh riéng cda ban.

Dau tién, chd ¥ cau lénh using namespace & phan trén ciung - ban
thung phai xde dinh ddy du tén cia tat ca 1Gp trong bat ky namespace
ma ban su dung Lép string cho Standard Template Library ngdu
nhién "séng” trong namespace std. Khi ban st dung 18nh using
namespace std, ban cho trinh bién dich biét ring ban biét nhimmg gi
ban dang lam va riing né nén thit namespace std:: trén bat e nhiing
gl ma né khong the nhén ra ngay ¢ thi. DI nhién, néu ban sif dung
tat ca namespace ¢6 sén, ban tranh van dé nhap tién t& trén namespace
trén tal cd tén 16p - nhung sau do6 ban cling gép phal lai vdn dé xung
dot tén. P4 1a 1y do tai sao trinh bién dich y&u cdu ban xdc dinh tén
bat e khi ndo nghi ngé.

Buée ké& tiép xem ki hon namespace thif hai ma ching ta tao (trong
Lrudng hdp nay, cho cde lop tai lidu).

3. Chinh sia ma ngudn trong code editor nhu duge minh hoa
trong Listing 17.2.

Chi viée thém ma nay vao cudi listing ma nguén hién hanh.
Listing 17.2: Tao mit Namespace mdi

namespace bar_documents
{
class document
|
private;
string filename;
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public:
dacument{void)
{

filename = ™"
]
document{const char *fn)
{

filename = fn;

string name()
{
return filename;
}
b/ End of namespace bar_documents
4. Luu mi ngudn trong bd scan thde ma ngudn.

Nhu ban cé thé thdy ching ta ¢6 mdt xung dgt tén rd rang néu
chang ta sit dung hai tap hgp 16p nay clng véi nhau. Ching déu dinh
nghia mdt 16p duge goi 1a document. Té hon, 16p document trong mot
tap hop 16p rat khdc véi 16p document trong tip hop 1gp kia. Trong
truong hop ddu tidn, 16p document tugng trung cho dd hiéu duve hién
thi trong mat clia s8. Trong trudng hgp thd hai, 16p document tugng
trung cho mot file trén dia. Thit may thay, bang cdch dat tung lép
trong mdt namespace khdc, ching ta ¢ thé phadn biét gitGa hai lép
mét cach dé dang sao cho trinh bién dich biét nhing gi ching ta dang
néi dén. Mot dng dung thuye dua ra mot vi du trong phan k& tiép.

Listing 17.3: SU dung cdc namespace trong mdt ing dung

// tet's default to the bar_documents namespace
using namespace bar_documents;
void print_doc( document& d )
{
printf{"Received file: %s\n", d.name().c_str() ),
I
int main( int arge, char ““argv )
{ :
document d(“file1.txt"y; // Create a bar_documents document
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foo_windawing::document d1{1. “this is a title™);

/1 This is okay 0 do

print_doc! d );

// This would not be okay to do

/fprint_doc( d1 ): > 1

1
1

Test ing dung namespace

Danh siach ¢ ddy huéng dan cac bude dé tao mét driver thif nghiém
v6n hig¢u luc hod cdc loai ddu vao khac nhau tif ngudi ding va minh
hoa cdch cédc namespace duge st dung nhu thé nao.

1. Trong code editor ma ban chon, md file hién ¢6 d€ chia ma cho
chuong trinh thi nghiétm.

Trong vi du nay, chuong trinh thd nghiém duge dit tén la
chl7.cpp.

2. Go nhap ma ti Listing 17.3 vao file cda ban.

T6t hon, hiay sao chép ma tir file ngudn trén Web site di kém
cua sach nay.

3 faexe
Received file: file1.txt

O day ching ta chén mét dong d€ lam cho namespace bar_documents
trd nén global - nghia la ching ta khéng cdn phdi ndi
bar_documents::document ¢ moi ndi ching ta sit dung 16p. Thyc t&,
{nhu ban c¢6 thé thay trong dong ddu tién cta chuong trinh chinh),
ching ta chi viéc tao mét tai liéu thong qua mét cach st dung chudn
cua 16p Documents. Tuy nhién, khi ching ta muén si dung céc ldp
namespace foo_windowing, ching ta van phai xdc dinh ddy dd ching
nhu ban ¢6 thé thay trong dong thd hai eda chuong trinh chinh. Tuong
ty ching ta ¢6 thé chuyén mét tai liéu bar_documents dén ham
print_doc, nhung ching ta khong thé lam didu tuong tu nay véi mot
tai ligu foo_windowing. N&u ban khong chd gidi dong von goi print_doc
vdi dai tugng tai lidu foo_windowing, ban s& vAn nhan duge 13i thoi
gian bién dich duge minh hoa trong Listing 17.4.

3. Luu file ma ngudn va déng code editor.

4. Bién dich file b&ng trinh bién dich ua thich trén hé didu hanh
ua thich.
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Listing 17.4: C6 sir dung m@t 1&p namespace khae.

ch3_5.cpp: In function 'int main{int, char**)";

ch3_5.cpp:74: error: no matching function for call 1o "foo_windowing:.document
::document{const char{16])’

ch3_5.cpp:28: error: candidates are: foo_windowing::document:.document(const
foo_windowing: . document&)

¢h3_5.cpp:39: error: foo_windowing::document::document(int,
const char™)

ch3_5.cpp:34: error: foo_windowing::document::document(}

‘Né’u ban da lam t&t moi thi, ban s& thdy két qua sau day trén cla
50 shell:
$ /fa.exe
Received file: file 1.1xt

Nhu ban cé thé thay ti k&t qua, ham ma chang ta mong dgi lam
viée v6i mot d6i tugng tai lidu namespace bar_documents hoat ding
t5t. N&u ching ta khéng chi gidi dong duge ddnh dau bang 1, ching
ta sé nhan duge mdot 16i bién dich vi ham dé khéng mong doi nhéan
mot d6i tuong tai liéu tir mdt namespace khdc. Diéu nay duge minh
hoa trong Listing 17.4.

Ky thudt 18: Sita chita cdc dogn gy bdng cdc cast

Tiét kiém thoi gian bing cdch
® Pinh nghia cac cast
m Tim hiéu cdc van dé ma cdc cast c6 thé gay ra
m Gidi quyét cac vdn dé bién dich lién quan dén cast
® Test ma cai tién cla ban
Khi ban gay xudng, bdc si dat né trong mot khudn (cast) dé bdo
ddm xuong dit vao dang vi tri va gitt duge ding hinh dang. C++ c6
cung mdt khai niém vé cdc cast - va ching duge sit dung cho chinh xdc
nhing ly do tuong tu dé. Mot cast trong C++ thay doi mdt cdch tuong
minh mot bifn hoac mét gid tri tif maot kidu nay sang mot kidu khac.
Theo cach nay, ching ta "sda chifa" moi thi bang cdch lam cho ching
c6 ding kiéu cho nhitng gi ma ching ta can nhing gid tri d6.
Nhu cdu v& cdc cast xudt phdt tif ban chdt cdu ky cia trinh bién
dich C++. N&u ban cho né biét rang ban dang mong dogi mdt ham ndo
dé dé 1dy mot gia tri s8 nguyén, né sé than phién néu né duge cho bat
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ctf thit gi ngoai trir mdt gid iri s6 nguyén. N6 ¢6 thé than phién (vi du)
bang cdch cdnh bdo cho ban riing thiéu tinh chinh x4c nhu sau:

in{ func (int x),

long x = 100;

func (x);

G day trinh bién dich phan nan vé viéc goi ra 1énh goi ham nay,
néi rang viée chuyén doi moét sé nguyén long thanh mot s8 nguyén
binh thuong thi hop 1&, nhung ban gip rdi ro ¢é thé mat di tinh chinh
xgc. Trinh bién dich ciing ¢6 thé dung. Vi dy, gid tri cGa x 1a 50.000
thay vi 100. S§ d6 qud l6n dé duge luu trit trong mét s8 nguyén binh
thudng, do d6 no overflow (chén) va ham duge chuyén mdt s& nguyén
dé su dung. Cé tin diéu d6 hay khong. Hay thit doan lap trinh nhd sau
day:

#include <stdio.h>
int funcishort int %)
!
printf{"x = %d\n", x );
!
int main(int argc, char **argv)
{
long x = 10;
func{x):
X = 50000;
func(x):
return G,
!

(J day, béi vi trinh bién djch gee gia dinh cdc s6 nguyén int va long
{a cung mét thd, chiing ta phai si dung mot short int trong chinh ham
cho gee dé minh hoa véan dé.

Khi ban bién dich va chay chuong trinh nay, ban thdy két qua nhu

Sau:

$ ./ aexe
x=10
X = -15536

Néu ban biét gid tri cda x s¢ khdng bao gid vuot qua gid tri toi da
cua mot s nguyén, ban ¢6 thé an toan goi ham tham chi véi mot s8
nguyén long mién la ban cast ndé mot cdch thich hop:
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func{ {short int) x },

Ly do ban cé thé mudn lam mét diéu nao dé nhu véy 1a ban khong
mudn tao mét bi€n mdi, gan gid tri cho né va sau dé kiém tra dé bdo
dém no dd khong overflow diy ctua kiéu bién méi d6. Cast lam tat ca
diéu nay cho ban.

Di nhién, viéc bao boe s6 nguyén trong mét cast manh hdn dang ké
s0 v6i don gidn 1Am cho mot 6 nguyén trd thanh mot long hode
double hodc bat ky gid tri khac. Viéc cast mdt kidu sang mot kiéu
khdc s& bién ddi bién gbc thanh mot bién mdi mic du trong hiu cénh.
Diéu nay ding cho di ching ta cast mdt bién trong vi du & trén hodc
chinh sifa mot bign bing cdch cast né vio mét kidu khac.

Phén tiép theo sé trinh bay mot vi du phde tap hon vé méot cast.
Si dung cac cast

Gia si ban ¢6 hai 1dp co sd, Base 1 va Base 2. Tif hai 16p nay, ching
ta ddn xudt mdt 1dp thd ba duge goi 1a Derived. Lam th& nao ban cé
thé dat dude cdc ham trong cdc l6p cd 5§ von ¢6 cing mét tén trong cd
hai 16p co s6? Cau tra 151 la trong mot cast nhu ching ta s& thay ¢ ky
thuat vi du k& tip. Dudng nhu chding ta quay trd cudc thdo ludn vé
viée phan biét tén va cde namespace, nhung day khéngphai la trudng
hop ¢ day. Hay xem xét so dd sau day:

Lép 1: Phuong thic A
Lép 2: Phuong thic A
I.6p 3: Dan xut tir lép 1 va 2
Khi ching ta sif dung 16p 3 va tham chiéu phuong thuc A, ching ta
thue su mudn néi dén phuong thic nao?
1. Trong code editor ma ban chon, tao mét file méi dé chda ma
cho phan thuc thi cia file ngudn.
Trong vi du nay, file dU(.jc"dat tén la ch18.cpp, mic du ban c¢é
thé s dung bat ky tén nao ban chon.
2. Go nhap ma ti Listing 18.1 vao file.
Listing 18.1: SI dung cac cast

#include <stdio.h>
#include <string>
using namespace std;
class Basel

i

private: «
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string _name:

iong _value;
public:

Base1()

_name = "
i
Basel{ const char *n, long v)
{
_name = n.
_value = v;
}
virtual ~Basel()
{
}
string GetName()
{
return _name;
)
long GetValue()
{
return _value;
}
void SetName( const char “sName )
{
_name = sName,
H
void SetValue{ long |}
{
_value = [,
!
i
class BaseZ
{
private:
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string _fileName;
long _fileLength;

puthe:
Base2()
{
_fileName = "
_fileLength = 0

I
Base2{ const char *n )
|
_fileName = n;
_filaLength = (;
)
string GetName()
|
return _fileName,
!
long Getlength()
{
return _fileLength;
}
void SetName( const ¢har *sName )
{
_fileName = sName,
J
void SetFileLength({ lang | )
{
_fileLength = {;

h
3. Luu file mad ngudn.

Ma trong listing nay don gian dinh nghia hai 16p von ngédu nhién
chia s¢ chung mjt hoac hai tén phueng thice. Di nhién ddy khong phéi
13 vén dé béi vi ching duge dinh nghia trong cdc pham vi (scope) khéc
nhau - nghia 12 ching ¢6 thé duge diéu hod béi trinh bién dich ia
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linker thanh cdc entry khde nhau trong itng dung. N6i cdch khdc,
khong c¢é van dé gi cd. Bay gig hay tao mot 16p.
4. M¢ lai file ma ngudn bdng code editor vd thém ma tir Listing
18.2 vao file. '
Listing 18.2: Lép din xuat

class Derived :public Base?. public Base2
{
public:
Derived{ void )
. Baself "AClass™. 10 ),
Base{ "Derived” )
|
]
Derived( const char *name)
. Basel{ name, 0),
Base2( “Derived” )
{
)
void ADerivedMethod()
{
printt{*In a derived methodin");

h

5. Luu file ma ngudn,

Ma nay minh hoa mot 16p dan xudt von duge tao ti hai 1dp co sd.
Trong trudng hop ndy, cd hai 16p cd s8¢ chita mot phuong thite ¢é cing
mot tén.

Ching ta can tim mjt cdch dé dat duge phuong thdc riéng biét
trong I6p co sé ma ching ta mudn, didu nay chi cé thé duge thuc hién
bang céc cast. Hiy xem didu dé bay gid.

Néu ban bién dich va lién kél chuong trinh nay, né lam viéc t6t -
ngoai tri thiéu ham chinh cta né. Trinh bién dich s& khéng than
phién vé cac 16p cd sd (Base), cang khong 16p din xuil. Khong ¢6 vin
dé gi véi viée ddn xudt ti hai ldp co sé vén ngdu nhién chia sé chung
mot tén phuong thiec.

Véan dé xdy ra khi ching la ¢d st dung mot phuong thie (method)
tir cde l6p ¢ 50 qua 16p din xuat.
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6. Thém ma ti Listing 18.3 vao file dé thuc thi mét driver thi
nghiém cho ma,

Lisling 18.3 Driver thi¥ nghiém iGp dan xu4t.

int main{)

{
Derived d;
d.SetFileLength (100}
d.SetName( “This is a name” },
string s = d.GetName().
return 0

]

7. Luu file mi ngudn va déng code editor.
8. Bién dich chuong trinh bing cdch st dung trinh bién dich ma
nguon ua thich trén hé diéu hanh ua thich.
Ban sé thdy két qua tir trinh bién dich giéng nhu két quad cda
Listing 18.4,
Listing 18.4: K&t qua mau

$ gee ch3_8 cpp -Istde++

ch3_8.cpp: In function “int main()"

ch3_8 cpp:102: error: request for member
‘SetName’ is ambiguous

ch3_8.cpp:68: error; candidates are: void
Base2::SetName{const char™)

ch3_8.cpp:34. error. void
Basel;:SetName(const char™)

ch3_8.cpp:103; error: request for membher
‘GetName' is ambiguous

ch3_8.cpp:60; error; candidates are:
std::string Base2::GetName()

ch3_B.cpp:26:; error:
std::string Basel::GetName()

Gidi quyét cac van dé trinh bién dich

Bay gi¢ ching ta ¢é mjt 16i - vi vay (di nhién) cdu héi 13 lam thé
ndo ban tiép can cdc phuong thue 16p Base khi ching xung dot? That
ra, ban ¢é hai cdch dé lam diéu nay: dinh pham vi (scope) méot cédch
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tuong minh ham thanh vién ma ban mudn st dung, hosc cast cu thé
doi tugng sao cho né ¢6 kidu ma ban mudn né thé hién. Phdn nay sé
hudng dan ban cdch thuc hién cd hai phuong thdac va thio luan két
qua cua moéi phuong thie.
L. M6 lai file ma nguén t& vi du (né dugc goi 1a ch18.cpp) va thém
ma ti Listing 18.5.

Listing 18.5: Ma driver thd nghiém ducc chinh sira.

int main()
{
Derived d;
d.SetFileLength{100);
/* 1 7/ ({Base1)d).SetName( “This is a
name” );
/7 2 */ string s = d.Basel::GetName();
return O,
}

Hai lua chon duge ghi nhan biing cdc cha gidi gitta ede dau sao dudi
dang cic khoéi 1 va 2. Ddng duge ghi nhdn 1 1a cast tudng minh; dong
dugc ghi nhan 2 la 1énh goi phuong thae duge dinh pham vi. Cé 1& ban
thay ring phuong thdc thd hai hoi dé doc hon, nhung ¢4 hai s8 lam
vige tol. Sy khace bigt gifta ching 1a cdc dong duge hiéu béi trinh bién
dich nhu thé nao. Khi ban cast mot déi tugng, d8i v6i trinh bién dich,
ban dang thay déi ki€u cda né. Khi ban goi phuong thidc SetNama véi
cast cia doi tuong, phuong thic SetName duge goi véi mdt dai tuong
Base 1 thay vi mét d6i tuyng Derived. Didu ndy cé nghia gi?

Viée chinh sia cde 16p mét chat ¢ dua ra mot minh hoa tién loi,
bit diu vai bude k& tiép.

2. Thay thé cdc dinh nghia gde cia Base 1 va Base 2 bing méi sau
ddy dude minh hoa trong Listing 18.6.

Listing 18.8: Cac listing 16p cd s& mdi.

class Basel
{
private:
string _name,
long _value;
virtua} void PrintNameChange()
{
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printf("Changed name to %s.n”
_name.c_str(} ).

!

public:

Base1()

{ .
_name = "";

}

Base1{ const char "n. long v)

{
_name = n;

_value = v
}
virtual ~Basel(}
{
}
string GetName()
{
return _name;
J
long GetValue()
|
return _value,
!
void SetName( const char *sName )
{
_name = sName;
PrintNameChange():
!
void SetValue{ long | )
[
_value = |

i
class Derived :public Basel, public Base2
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virtual void PriniNameChange()

{
printf{*Derived: Prin‘tNameChange
calledin™): |

!

pubhc:

Derived{ void }
. Basel( "AClass", 10 ),
Base2{ "Derived” )

{

!

Derived{ const char *name)
. Base1{ name, C ),
Base2( “Derived” )

{

j

void ADerivedMethod()

{
printf{(*In a derived method\n”):

Test cac thay déi

Sau khi ban da thuc hi¢n tat ca thay ddi trong cde 16p Base cho
nhiing d0i tugng ma ban sit dung, bude k& tidp 1a test nhing thay ddi
d6 dé béo ddm trinh bién dich hai long va ma chay 16t. Sau day la

cich Lhye hién:

1. Trong code editor ma ban chon, mé lai file hién cé dé chda ma

cho chudgng trinh thi nghiém.

Trong vi du nay, chuong trinh thi nghiém duoe dat tén la

ch18.cpp.

2. Gd nhép ma sau day vao file nhu duge minh hoa trong Listing

18.7.

Listing 18.7: Driver thd nghidm mdi.

int main()
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Derived d;
d.SetFileLength(100}.
{{Base1id) SetName( "This 15 a name” }; 21

string 5 = d Basel:GetNamei),
d.Baset::SetName("This is another name");
return 0;
j
3. Luu file ngudn {rong code editor va déng dng dung editor.
4. Bién dich va lién k&t Gng dung trén h¢ diéu hanh ua thich, su
dung trinh bién dich ma ban chon.
N&u ban da lam dang moi thi, ban sé thay kéi qud sau day xuat
hién Lrén cda sd shell.
$ /Ja.exe
Changes name 1o This is a name
Derived: PrintNameChange called
Né&u ban truy vét qua ma, ban sé thay nhiing gi dang xdy ra ¢ day:
Trong trudng hgp thd nhat, trong d6 ching ta cast d6i tugng d
(duge minh hoa tai 1) vao mét ddi tugng Base 1, déi tugng khong
“biét” ring né thuc sy la mot doi tuang Derived khi phuong thic do
PrintNameChange duge goi. K&t qud phuong thic 16p Base dude su
dung cho trudng hgp cast (duge minh hoa tai 2>2).

Bo'i vdi trudng hop thia hai, trong d6 ching ta dinh pham vi phu’dng
thire. Tuy nhién, déi tugng blet rd nd la gi va sé goi phlmng thie ao
thita k& trong 16p Derived. Pay 1a mét sy khéc biét rat quan trong va
¢6 thd din dén mot s6 16i 16 gic rat tinh vi trong chuong trinh rat khé
tim ra v sua chita. Cdce cast 1& mot k§ thudt r&t manh ma trong C++,
nhung ching ciing 14 mdt ¢anh bdo nghiém trong réing ban lam mjt
didu i d6 ma ban khéng nén lam. Néu nhing hanh déng cua ban ¢é
thé ¢chdp nhan duge trong ngn ngil, ban sé khong cin phéi cho trinh
biér, dich biét rd rang réng ban dang thay déi hanh vi cha mé thong
qua mdt cast. Pay khony phai 1a mdt diéu t&, nhung ban cén chd y
ring ban dang thay déi hanh vi. Hay baoc dam higu nhitng tdc dung
phu cua cdc hanh dong ctia ban va nhig kha ning giy ra nhiéu vén
d¢ hon ban gidi quyét khi st dung mét cast.
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Ky thudt 19: St dung cdc Pointer ddn dén cde
ham thinh vién

Tiét kiém thoi gian bing cdch:
4 Tim hiéu cac pointer ham thanh vién

= Thuc thi cac pointer ham thanh vién
m Cdp nhat ma vdi cac pointer ham thann vién
M Test ma

Cdc pointer dan dén cde ham thanh vién manh mé khong thé tin
duge va la mét phan khong thé thidu duge ciia ngdn ngit C++. N&u ban
su dung ehidng, ma sé dé hicu va dé md rong va viée bdo tri sé nhanh
hon nhi¢u. Ngoai ra, chie ning méi ¢é the duge b8 sung ma khéng
can chinh sda cic ham hién o trong 16p. Cde pointer din sang cdc
ham thanh vién nam giap thay th€ cdc cdu lénh switch phte tap, cdc
lookup table (bing do tim) va nhiéu cdu trdc phic tap khdc bing mat
gidi phap don gidan, dé thue thi.

Tuy nhién, boi vi chung giy boi réi khi thuc thi va c¢é cé phdp phic
tap, hau nhu khéng ai sdn long s¢ dung nhung thd kém ¢6i. Tuy
shién, pointer dan sang mot ham thanh vién 13 mat Long cu thit su
iwu dung trong kho vii khi nhang ky thuat cia ban dé gidi quyét cdc

vian dé véi ngdn ngir 1ap trinh C++. That ra van dé 1a hiéu ching hoat

dung nhu thé nao va cdch Jam cho trinh bién dich hiéu nhing gi ban
mudn thyce hign véi chang.

Dicu ddu tién cdn hiéu 14 mot pointer d&n sang mdt ham thanh
vicn chinh xdc la gi? Trong nhitng ngay truge diy cla lap trinh C,
chung ta ¢6 cde pointer hiim cG. Mét pointer ham d4 la métl pointer
din sang mdt ham toan cuc trong khi mdtl pointer ddn sung mot ham
thanh vién lam vige chi véi mét ham thanh vién 1ép; ching la cung

mit thd. V& co ban cde pointer ham da cho phép ban lam didu sau
dity:

typedef int (*error_handler} (char * )

Cau lénh nay dinh nghia mgt pointer din sang mdt haum von chép
nhan mél doi s8 don ¢ kicu character pointer va tra vé mot gid tri s6
nguyén. Sau dé ban ¢6 thé gdn mét ham vao pointer nay nhu sau:

int my_error_handler{char *s)
!

printf{"Error: %s\n”, s ):
return 0;



130 Phan Ill: Cac kigu di léu

error_handler TheErrorHandler = my_error_handler;

Trong mot thu vién (vi du), day 1a mét cach rat hiu dung d& xu ly
cac 161, Ban cho phép mdi ngudi ding xdc 14p phuong thdc x( ly 16i
riéng caa minh thay vi don gidn in chidng ra hodc md ra mot hop thoai
161 hoic ghi chép nhiong thir khé chiu sang mot file. Theo cdch nay,
nhing ngudi dung cudi cia thu vién ¢6 thé biy cac 161 va gidl quyét
chang - bang cdach thay déi phdn mé t4, in ra théng tin gd r6i bd sung
hodc bat o didu gi khdce da lam viée cho ho.

Trong ma thyu vién, ban goi ra phuong thic x{1 1y 16i (error handler)
bitng wich viét:

i*TheErrarHandler) {theErrorString);

o rang kiem tra xem Thelirrorllandler di thue sy duge gén vao
bt ¢l thd gi trude tién hoac da 1a NULL hay khong.

16 1a cdch cde pointer ham duge s dung trong C. Khi C++ xuit
hicn. cing mot loai chic ning nay da rat hitu dung che nhiéu tac vu
lchite nhau va da tiép tue lam viée t6t véi cde ham toan cue {global
functions.. Tuy nhién, khong ¢é cdch don gidn nao dé thye thi chie
ning niy vi mdt ham thanh vién da doi héi mot di tugng thao téc
trén no, do dé ban khéng thé chi gén né viao mdt pointer ngiu nhién.
Ban ¢6 the luu trir mgt pointer ham thanh vién bat ¢ noi ndo. Tuy
nhién. khi st dung né, ban ¢an mdt dsi tugng chGa 16p cia thanh vién
do de su dung nd, Vi du:

class Foo
// A member function
void bar(int x );
/f This defines a type
typedef void (*ptr_to_member_function)
{int x)
pukblic:
ptr_to_member_function p1;
Foo () '
b
/{ Assign the member function pointer
p1 = har;
!
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// Later in the code....
Foo::p1{Q). // This won't work, since the
member function requires a
pointer.
Foo x;
x.p1(0): /7 This will work,
Véi sy xudt hién cua cac pointer ham thanh vién, ban cé thé gén
mdt ham thanh vién vao mt pointer nglu nhién néu ban da khong

gquan tdm mol chat ci phdp khde la. Ban ¢6 thé dinh nghia nhiing
pointer nay la:

typedef <return-type> (<classname>::*
Ptriemberfunci{ <args>) .

Thuc thi cac pointer ham thanh vién

Hay xem m¢tl ky thuat sit dung cde pointer ham thanh vién dé thue
thi mot bd x& ly lénh don gian.
1. Trong code editor ma ban chon, tao mét file méi d€ chda ma
ngudn cho ky thuat nay.
Trong k¥ thuit nay, chuong trinh thd nghiém duge diat tén la
ch19.cpp.
2. GO nhap mé tir Listing 19.1 vao file.
Listing 19.1: Cédc poinler dan sang cdc ham Lhanh vién

#include <stdio h»
#include <string>
#include <vectors
class Processor

{

i

typedaf bool

(Processor::*PtrMemberFunc)( std::string

) - 21
private: o

std::vector< PirMemberFunc >

_functionList;
protected:

virtual boo!l ProcessHello{std::string s}

{
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if (5 =="Helig")
{
printf("Well. hello to you
too\n"):
return true;
!
return false;
]
virtual bool ProcessGoodbye{ std::
string §)
{
if { s == "Goodbye" )
{
printf("Goodbye. Have a great
day'\n”};
return true;
| .
return faise;
I
virtual bool ProcessCpen{ std: string s)
{
if {5 =="0pen")
{
printf(*The door is now openii”};
return true;
]
return false;
h
public:
Processaor()
[
_functionList.insert(
_functionkist.end(),
&Processor:: ProcessHello );
functionList.insert(
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_functionlList.end(},
&Processor::ProcessGoodbye ):
lunctionbist.insert( -
_functiontist.end().
&Processor::ProcessOpen ),
}
virtual ~Processor{)
{
}
void ProcessCommand{ const std::string&
command )

{

std:.vector< PtrMemberfunc >:iterator

iter;

for { iter = _functionList.begin{);

iter 1=

_functionList.end(); ++iter )

{
PtrMemberFunc ptr = (*iter);
it { (this->*ptr}{ command } )

return;
!
printf{*Unknown command %s\n”,

command.c_str() );

B
3. Luu ma ngudn trong editor

Chu ¥ sau khi ban d& dinh nghia mgt pointer ham thanh vién (xem
- 1), ban ¢6.thé sif dung né gidng nhu cach ban si dung mét pointer
"binh thudng”. Trong trudng hop cu thé nay, ching ta xdy dung mot
mang pointer va don gidn méc ndi qua ching dé xem mdt chudi nao dé
¢6 duge xu ly hay khéng. Ma nhu vay c6 thé dé dang duge st dung cho
cdc bd phan tich phuang trinh, bo x(r Iy 1énh hodc bat et didu gi khéc
vOon doi hol mdt danh sdch cde mue khédc can duge hidu lyec hod va
duge phéan tich. Listing 19.1 chic chdn sach hon va dé& md& réng hon
nhiéu so véi ma nhu sau:
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switch { command )
{

case “"Helip™
/f Do something
break;
// .. other cases
defautt:
printf{"Invalid command: %s\n",
command.c_str(} };
break
'

Chu ¥ trong trudng hop nay, ching ta cAn thém mdt switch case
(trudng hop chuyén déi) méi mdi ldn ching ta mudn x0 ly mdt lénh
mdi. V§i mang pointer ham, sau khi né duge dinh nghia va duge thém
vdo md, ham thanh vién (member function) lam tat ca cdng viéc.
Cap nhat ma véi cac pointer ham thank vién

Listing 19.1 khéng chi sach hon va dé m& rong hon ma né cdn dé
md rong hon nhiéu béi vi ban cé thé ghi dé bat k¥ chic nang nae ban
mudn tai cip ham thanh vién.

Die tinh dé déng duge xem k§ hon dé thdy duge ky thuit nay hiu
dung nhu th& nao trong Ung dung. Hay tudng tugng ban da thuc thi
doi tuong Processor nay va vui vé sit dung né dé x& ly dit lidu nhép ti
ngudi dung. Bay gid dot ngdt ngudi khdc mudn st dung cung mot 16p
- nhung ho muédn thye thi mdt cdch st dung hoan toan khéce cho 1énh
Open. TAL ¢d 1énh khdc lam viéc theo cing mét cdch. S& thd vi hay
khong khi st dung cung mot 16p dé lam cdng viéc - va chi ghi dé ham
ma ban mudn thay d6i? Hos ra ban ¢6 thé. Hay nhd méot pointer dan
sang mdt ham thanh vién don gidn 1a mot pointer din sang bit cd
tha gi sé duge goi khi phuong thdc cu thé dé duge goi ra trén déi
tugng. Néu ching ta ghi dé mot phuong thite do trong mot lép dan
xudt, né sé tu ddong goi phuong thite dé khi ching ta st dung b6 xit ly
mdi. Cdce bude sau day thid diéu dé:

1. Thém ma tir Listing 19.2 vao file ma ngudn.
Lisling 19.2: Ldp b6 xd& Iy |énh (command processar)
class Processor2 : public Processor

{
protected:
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virtual bool ProcessOpen( std:string s)
{
if {8 =="0pen"}

printf{"Derived processing of
Openin™;
return truc
!
return faise;
}
public:
Processor2()
{
!
h
2. Luu ma ngudn trong editor v& déng tng dung code editor.

Test ma pointer thanh vién

Sau khi tao mot pointer dan sang mét thanh vién cho mét 1dp, ban
nén tao mot driver thd nghiém dé khong chi bdo ddm riang ma cia
ban chinh xic ma con hudng dan ngudt khdc cdach si dung mi cia
ban.

Cdc bude sau diay hudng dan cich tao mdt driver thi¥ nghiém dé cho
thily 16p dugc st dung nhu thé nio:

1. Trong code editor ma ban chon, md file hién c¢6 dé chia ma cho
chuong trinh tha nghiém.,

Trong vi du nay, chuong trinh thue nghiém duge dit tén la
chl19.cpp.

2. Gb nhip ma tir Listing 19.3 vao file.

ToL hon hity sao chép ma tu file ngudn trén Web site di kém cGa
sidch nay.
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Listing 19.3: Driver thif nghiém cho b§ x& Iy lénh.

int main{int argc. char **argy )
i :
Pracessor? p;
for { int i=1; i<arge? ++i )
p.ProcessCommand( argv(i} %
}
3. Péng file ma ngudn trong editor va déng Ung dung editor.
4. Bién dich méa ngudn bing trinh bién dich ua thich trén hé diéu
hanh ua thich va sau dé chay né bing lénh sau day:
Ja.exe Open Goodbye
Né&u ban di 1am dang moi thy, ban sé thdy két qud sau day khi ban
chay chuong trinh véi nhing déi s6 nay:
Derived processing of Open
Goodbye. Have a great day
Nhu ban ¢é thé thdy chang ta khong chi tao mét phuong thde xit 1y
ténh dé x(r 1y lénh Open ma ching ta ciing cho phép din xuit C++
chuin. Ilon nita ching ta ¢6 thé dé dang bd sung thém cdc phuong
thite xu ly (handler) nhim xit 1y cung mét 1énh, diéu ma ching ta
khong thé lam véi cAu 1énh switch.

Kij thudt 20: Dink nghia cdc d6i s6 mdc dink cho

Tiét kigm Lhoi gian bing céch:
B Don gidn hoa ma vdi nhiing ddi s6 méc dinh
¥ Thuc thi cac ddi s6 mac dinh trong cdc ham va phudng thuc
w Tuy bién cac ham va phudng thuc ty dinh nghia
m Tuy bién va cac ham va phuang thic ma ngudi khac da viét
M Test ma
Trong C++ viée goi khéng ding cde ham va phuong thie 1a mot van
d¢ thuong thay. Mot gidi phdp 1a kiém tra tdt cd dit ligu dau vao khi
ngudi dung cudi gdi ching vao - nhung diéu nay ¢é tde dung phuy
khong may min va tao thém 161 dé nha phdt trién cudi xi ly. Van dé
la loc b cde gid tri kém khé hon la chdp nhén chi nhing gia tri tét.
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Vi duy, doi véi mot gid tri sd nguyén phal nam gilta 1 va 10, ¢6 10 gi4
tri hop 1&. Tuy nhién, ¢6 mot s6 gid tri 86 nguyén kém vd han vdn hdu
bén ngoai ddy 1 dén 10. Sé tuyét véi hay khong néu ban ¢é thé cho
nha phét trién biét gid tri thich hgp nhédt cho mét s6 d6i s6 ham it
phd bién hon 14 gi? Sau dé nha 4p trinh cé thé bé qua nhing gig tri
¢0 161 bang cach st dung nhing gid tri mac dinh chdp nhan duge. Vi
dy, xem xét ham MessageBox. mdt ham chudn duge sif dung béi nhiéu
nha ldp trinh Microsoft Windows. Ham nay vén ¢6 chit ky sau day,
hién thi mot théng bao dé ngudi dung tng dung thay va phan hdi lai.
int MessageBox(
HWND hwnd,
LPCTSTR tpText,
LPCTSTR IpCaption.
UINT uType
ok
Cac doi s6 Messagelox:
W hWind: Mot handle dan sang mot cla sé Windows
w ipText: Text dé€ hién thi trong hdp théng bao
# IpCaption: Chu thich dé dat trong thanh tiéu dé clia hdp théng
bao
w uType: Cac kiéu nut (OK, Cancel, About, Retry..) dé hién thi trong
hép théng bao
Pay la mot ham rat tién lgi duge sit dung hau nhu rat phd bién bdi
cdce nha lap trinh Windows dé hién thi cdc 13i, cAnh bdo va théng bdo.
Van deé 1a gqua dé quén tha ty cia cdae d6i sG. Ngoai ra cdc nha lap
trinh hay sg dung d6i tugng ndo d6 lip di lip lai nhiéu 14n bing
nhiing cdeh nhu nhau. Biéu nay ¢é nghia la cing mét ma duge lip di
liip lai nhitu lan va cde thay déi phai duge thuc hién khdp hé théng
khi mong mudn mot cdch méi dé thuc hién moi thit. Do dé, kha ning
tuy bi€n ham MessageBox véi mét sb gia tri mic dinh s& t8t, do dé
ching ta chi viée goi né theo cdch ma chang ta muédn. Ching ta chi
xiie dinh nhimg gia tri vén thay doi nhdm gidi han s6 doi s6 nhap vao,
lam cho dé nhé tha ty va dé tranh cdc gia tri 161 hon.
Tuy bién cadc ham ma ngudi khac da viet
Cé 1@ mél cong dung cia ham MessageBox 1a hién thi théng bdo
16i. Bdi vi ngudi ding cudi ¢6 thé khéng lam diéu gi véi mét 18i nhu
viy, khong ¢6 ly do nao dé hién thi nat Cancel trén hop théng bdo -
mic i hiu hét dng dung lam ngay diéa d6. Phan nay huéng dan ban
cich tgo su thay déi riéng cua ban trén ham MessageBox - ham
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KrrorBox - ven khac véi MessageBox chi ¢ diém né dat tie "Error” ¢
ddu thanh tiéu dé hién thi va né hién thi chi mdt nit OK ¢6 test.
Khong c6 1y do that sy dé tao bat ky chifc nang méi cho ham nay, bai
vi sau cung. ham MessageBox di lam moi thit ma ching ta mudn.
Hlam cta chang ta trong gidng nhu trong Listing 20.1.

Listing 20.1: Mot hdm MessageBox dugc tuy hign

int ErrorBox{ HWND hwhnd. const char *text,
const char “title = “Error”, UINT type =
MB_OK )

MessageBox(hWwnd, text. title, type );

1
1

Chung ta da khéng thém nhiéu gia tri ¢ diy, nhung hdy xem ham
bay gig duge goi trong mét ma Gng dung nhu thé nao:
// Display an error
ErrorBox{ NULL, "You have to first enter a
file name!"y,

Chédc chin mi nay dé hiéu hon lénh goi MessageBox hoan chinh
nhidu. Di nhién, la ban khéng ¢dn phai st dung phién bdn rat ngdn -
ban van c6 thé st dung toan bd nhu sau:

ErrorBox{m_hWnd, “The system is very low
on memory! Retry or Cancel?” “Critical

Error”, MB_RETRY | MB_CANCEL J;

Phién bin rot ngdn chidn chdn dé doe va nhdt quan hon va né tiét
kiém cho ban thoi gian béi vi né dua ra it tham s6 hon d€ cap nhét. Vi
du, néu ban quén 1y quyét dinh rang viée dién dat 16i cia ban qué khé
chiu v mudn thay th¢ né bing A problem has occurred thi phdi lam
sao? N&u ban sit dung phién ban dai cia ham nay, cdch dé gidi quyét
van dé nay 1 tim it cd 1énh goi dén ham trong ma cda ban. Tuy
nhién, vdi ham bao boe (wrapper function), ching ta ¢ thé loai bé 16
trong chinh Iénh goi va diat né vao ham bao boc. Vi du, tat ca 1di ¢6
thé bit dau vai ""An error has occurred” va sau dé thém text 16i thue
sy. Di nhién dé lam cho moi th& tham chi d& dang hon, ban ¢6 thé di
xa hon mot bude va cho phép ham dge edc chudi dif lidu tir mot file bén
ngoai - khé ning dé ciing cho phép sy quic té& hod.

Tuy bién cac ham ma ban ty viét

Di nhién, viée don gidan tuy bién mad cua ngudi khac khong ludn
luon 14 phuang thide t6t nhat khi thém nhiing d8i s méc dinh. Céc déi
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s6 mac dinh 12 nhiing déi 36 ma nha phat trién ham cung cdp. Néu
ban khéng mudn xdc dinh mét gid tri ngoai triy gid tri mic dinh, hay
bé qua hoan toan d6i sd. Néu ban muén thay ddi gid tri mic dinh cho
mdt sy goi ra riéng biét, ban c6 thé lam nhu vay. Piém chinh thue sy
che théi quen nay 14 cung cdp nhitng cong dung thich hgp nhat cla
mdt d6i 5§ nao d6 trong khi bao vé kha nang ngudi ding thay d6i
thoac tuy bién) cac gid iri mac dinh cGa ban.

Ky thuat nay tao. trong mot I6p, cde hAm va phuong thic vén cho
ngudi dung hoan toan kiém sodt ddu vao c¢ia minh - trong khi cung
cip nhitng gid tri mic dinh thich hgp nhim cho phép s dung cic
phuong thdie va ham cla 16p dé hoan thanh nhing thao tde théng
thudng.

Listing 20.2: Mt 1Gp vdi cac phuong thic chira nhitng gid tri mic dinh

#include <stdio.h>
#include <string>
class FileHandler
{

private:
std:string m_fileName;
FILE "m_fp;

static const char *fileName{()
{
return “log.ixt™;

}

public:
FileHandler( const char *fn = NULL )
{
if { fn)
m_fileName = i
else
m_fileName = fileName();

int open( const char *name = fiIeName:(), const char *mode = "rw” ) 2> 1
{
m_fileName = name;
return openimode),
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}

int open{ const std::string& mode } > 2

b '

m_fp = fopen{ m_fileName.c_str{), mode.c_str{) };
it { m_tp == NULL }

return -1;
return O;

f;

Mot vi du 1a mdt thao taec ma hau hét cdc nha lap trinh thudng
lam: tao mat file. Cdc bude sau day trinh bay cdch tao mot 16p File rat
don gian von cho phép md, doe, ghi va déng céc file:

1. Trong code editor ma ban chon, tao mdt file méi dé chua ma
cho phén thue thi clia file ngudn.

Trong vi du nay, file duge dit tén 14 ch20.cpp méac da ban ¢é
thé si dung bal ky tén nao ban chon.

2. (G nhap ma ti Listing 20.2 vao file.

164 hon hiy sao chép ma tir file ngudn trén Web site di kém cha
sdch nay.

3. Luu file.

Trong constructor, ching ta xde ldp tén f{ile mic dinh du6i dang
mot pointer NULIL. Néu ngudi dung ghi dé tén file, ching ta st dung
tén ma ho dé nghi. Néu khong, chang ta chi viée s dung tén trong
duge tra vé bdi phuong thie fileName trong 1dp.

Dai vii phuong thde oepn dau tién 11), ching ta ciing cho phép
nguti dung ghi d¢ tén file - nhung 1an nay chung ta tryc tiép khdi tao
tén [ile L phuong thic trong (fileName( )). Gid tri méc dinh nay cho
ngudi dung goi ham open dau tién khong ¢6 cde di sd néu ho chon.

Lam viéc vai cdc phudng thic (khing static) thany thudng

Chu y ring cdch gol mdt phuong thie dudi dang mdt gid tri mic
dinh chi ¢6 tde dung néu phuong thdic dang dé cap la static. Ban
khong thé 1am diéu nay véi mot phuong thie théng thudng, bdi vi céc
phuong thie théng thudng doi hdi mét d6i tugng - va cdch goi nay dit
ban bén ngoai pham vi cia dbi tugng ma ban dang s dung.

Vi du, ching ta khéng thé {Am mot diéu gi dé nhu sau:

virtual const char *filename()
{
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return "log.txt";
i
va su dung no theo cach sau day:
int open{ const char *name-= fileName( },
const char “mode)

Trinh bién dich sé tré nén bue bdi bdi vi phuong thie filename ddi
hoi mét pointer this dé thao tdc. Cap dé ma ching ta dang lam viéce
lkhéng ¢é pointer this nay. T¢ hon ban khong thé€ viét mét lénh nhu
EH IS

int open{ const char *name = this - »
filename, const char *mode) _

Ly do ban khong thé thi don gian: pointer this khéng hiéu trong
trudng hop nay. Ban khong ¢ bén trong mét déi tugng do dé ban
khéng thé yéu cau thé gid® bén ngoai tham chiéu d6i tugng ma ban
dang ¢ trong dé. Pay la mot sy phién todi, nhung dé 14 mél trong
nhing ditu ma ban phai quen. Néu ban thay diéu nay qué phién todi,
hiy su dung cing mét ky thuat ma constructor sit dung dé goi phuong
thue.

Sau cung chang ta cé phudng thice open thit hai von c6 thé md fie
- xdic dinh ¢hi ch& d§ ma chdng ta mudn. Chd ¥ ring ching ta khong
thié méiic dinh phuong thie nay. Tai sao? N&u phuong thic dd cé mot
Jd0i s0 mie dinh, khéng ¢6 cdch ndo biét ngudi diing dd c6 mudn goi
phién ban tht nhat hoidce thi hai cia phuong thie open hay khong Bé
minh hoa, hdy xem xét chudéi 1énh gol sau diy trong mét chuong "rinh
ung dung: '

FileHandier th: // Invokes the constructor
fh. open ( };

Biy gig, néu ching ta cho bién thé tht hai 1 2) cua phuong thic
open mdt doi 80 mic dinh, phién béin nao cia phuong thdc open sé
duge goi? N6 ¢d the ta:

fh. open (name, mode);
hoiic né c6 thé la
th. open {mode);

Trinh bién dich khong ¢6 c¢iach nao biét phuong thue nio ma lic
diau nha phdt trién da 4n dinh, do d6 né khéng cho phép st dung k¥
thuiit ndy vao thdi gian bién dich.

Di nhién, ching ta cin thém mot phuong thite dé ghi sang file.
Khong ¢6 cdch ndo dé miic dinh mét cdach hop 1y cde gid tri ma chang
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ta muon ghi ra - diéu dé hoan toan tuy thude vao ngusi dung cudi cda
lop - do dé chung ta khing can lam nhu viy. D6l véi modt cidu lénh
write. lam thé nao ban biét dit liéu nao ma ngudil ding cudi mudn ghi?
3in khong thé, cong khong ¢é bat ky loai mau nao cho né.

‘Trong code editor, chén ma duge minh hoa trong Listing 20.3 vao
mi nguon cua chuong trinh {(nd ndm trude ddu ngodc déng cda phén
public cua lép).

Listing 20.3: Phuong thiic ghi file

bool write{ const char “string )
{
bool bRet = false;
if { m_fp)
{
fouts{ string, m_fp )
bRet = true;
I
return bRet;
]

Test ma mac dinh

Ban nén test 16p vél edce gid tri mic dinh va khéng méc dinh dé
xem nhing gia dinh cua ban ¢é hop 1& hay khong.

Cac bude sau day huéng dan ban cdch tao mét driver thit nghiém
dé cho ban thay 16p d.1e sit dung nhu thé nao:

1. Trong code edito.” ma ban chon, mé file hién c6 dé chda ma cho
chuong trinh thd nghiém.

Trong vi dy nay. chuong trinh thu nghiém duge dit tén la
¢h20.cpp.

2. GO nhip ma W Listing 20.4 vao file.

T6t hon hiy sao chép 11 ti file ngudn trén Web site di kém cla
sach nay.

Listing 20.4: Driver .U nghiém cho dp FileHandler

int main{int argc. char **argv)

{
FiteHandler fh; >3
if { fh.open{) == -1)
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printf{“Unable to open file. Errno
Y%dwn”. errno):
fh.write{"This is a test")
FileHandler fh2("log2.txt"): =>4
fh.open{"w"):
fh.write("This is another test"):
|

3. Luu méa ngudn va déng bo soan thdo mé ngudn.

4. Bién dich ma bang cdch sit dung trinh bién dich ua thich trén
" hé di¢u hanh ua thich.

Néu ban dd lam ding moi thd, chuong trinh sé tao cdc file

log.txt va log 2.1xt. Nhiing file ndy s& dugce tao tai = 3 va > 4

trong mé driver. Cic file sé chda két qua cho nhimng déi tugng

I'ileHandler. Tuy nhién, ban s¢ thdy nhanh réng thue t€ né da

khéng tao bal k¥ file ndo. Phu thuéce vao hé diéu hanh va trinh

bién dich, tham chi ban ¢6 thé 1am cho mot chuong trinh bj d8

v@. Viy thi diéu truc tric gi da xdy ra?
Giai quyét van dée

Néu ban diét mot s cau lénh g réi trong phuong thde open véi hai
doi 0, ban ¢ thé tim thdy rat nhanh van dé: phuong thae open duge
goi mot cdch d€ qui cho dén khi ngin xép kiél qué va chuong trinh d6
vi. Tai sao? Do ban chét eaa cde doi s6 méc dinh, ham oepn ¢é cde ddi
s0 méc dinh goi lai oepn trong chinh né sau khi da gédn cdc d8i s8. Su
két hgp t8t nhat cho 18nh goi open trong phuong thic open ngiu
nhi¢n 14 chinh phuong thae. Piéu nay gy ra mot vong lap dé qui vo
han. Do dé di nhién nhig diéu t0i 1¢ xdy ra khi ban tu goi lién tue
wong mdt phuong thde. Hay sita chia didu d6 bing cdch chinh sia
phuong thite open nhu trong Listing 20.5 (thay thé& phugng thde hién
¢6 bing ma listing méi).
Listing 20.%: Phuong thifc epen duge chinh siia
int open( const char *name =
fileName(),const char *mode = “rw+")

{
m_fileName = name;
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std:string $ = mode’ ‘
return gpen(s),

1
1

Bay gio néu ban bién dich va chay chuong trinh, ban s& thdy né
chay L6t va tao hai file nhu ban mong dyi.
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rhan W
Cac lop

Tiét kiém thoi gian bang edch:
4 Pinh nghia mdt idp Complete
M Tao cac template cho mét Idp Complete
@ Testidp Complete
Khi ban ¢d st dung hodc 1ai st dung mot 16p (class) trong Ca+,
khéng ¢é gi hoan toan thit vong bang thiy phuong thic ma ban cin
khong duge thue thi trong 16p dé hofic phuong thie khéng tét khi ban
¢é st dung no trong mdi trudng ma ban dang st dung. Ly do cho diéu
nay thutng 132 nha lip trinh da ph4t trién lép khéng tao mdot 16p -
Complete - nhung chinh xdc tao mt 16p nhuy vdy ¢é nghia gi? bé la
ciu hol hay va ki thudl ndy sé cd tra loi cAu hoi dé.
bé lam cong viée cia nd, mot 16p Complete phéi tudn theo mot qui
tiéie cu thé, Sau ddy 1a nhing qui tdc nay theo ding thu tu:
1. Lép phai thue thi mdt constructor void.

2. Ldp phai thue thi mdt constructor copy.

-

3. Ldp phai thue thi mét virtual destructor (phuong thiae huy tao
a0).

o

. Ldp phéi thuc thi mgt phuong thdce get cho méi phan ti dir liéu
duge dinh nghia trong 16p.
. Lép phai thue thi mét phuong thide set ¢ho mdi phan td dir lidu
duge dinh nghia trong ldp.

[ubsd

.~
-

5. Lap phii thue thi mét phuong thire clone dé né ¢6 thé tao mit
bin sao cua chinh né.
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7. Ldp phai thue thi mét todn to gdn. '

Néu ban tac mot 16p vdn tuin theo tit cd qui tic nay, c6 thé ban
da tao mot Idp Complete, 16p sé& duge tdi st dung bdi cdc nha ldp
trinh lap di l&p lai nhiéu lan. Biéu nay sé tiét kiém cho ban thoi gian
vit cong sdc trong viée khang can phai bil diu lai tir ddu méi ldn kiéu
ma dé ean duge su dung trong motl project.

Tao wit khudn mau lip Complete

Cac bude sau day trinh bay mét vi du vé 16p Complete ma ban c¢é
thé st dung fam khuén mau {template) cho 14t ¢a 16p ma ban thue thi
SiU Oy,

Listing 21.1; Lép Complele

#include <stdio.h>
#include <string>
#include <string.h>
class Complete
{
private:
bool dirty; // Keep track ot the object state. >1
private:
int x;
double vy,
sid::string s
char *p;
/f Greate an initialization function that
/f can reset all values.
void [nit()
{

it{p)
delete p;

p= NULL;

dirty = false;
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/f Create a copy function that you can use to make
/f clones of an object,

f

J

public:

void Copy( const Complete& aCopy )

Init();

x = aCopy.x;

y = aCopy.y;

s = aCopy.s;

if(p)
delete p;

p = NULL;

it { aCopy.p )

{
p = new char| strlen{aCopy.p)
strepy{ p, aCopy.p );

}

dirty = true;

/f Always create a default constructor,
Complete()

{

/1 We need 10 set the pointer first,
p = NULL;

/1 Now initialize.

Init(};

/f Always create a copy constructor,

Complete{ const Gomplete& aCopy )

|

// We need to set the pointer first.
p = NULL:

/f Now copy the object,

Copy( aCopy };
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/1 Always create a full constructor with ali accessibie
// members defined,

Complete( int _x, double _y. std::string& _s, const char *_p )

| )

X= X
:_y
5= _§]
i _p)

i
p = new char[ strlen{_p) J.

strepy (P, _p ).
!

glse
dirty = true,

i
/ Always create a virtual destructor,
virtual ~Complete{)
|
if{p)
delete g
!
/f Next, define accessors for all data that can be public. If
/7 it's not intended to be public, make it a private accessor.
/{ First, define all the set methods. The “dirty” flag is not
// necessary for completeness, but it makes life a LOT easier.
void setX{const int& _x)
{
if{x!=_x)
dirty = true;
X = _X
!
void setY{const double& _y)
{

if{y!=_y)
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}

// Now the data get functions. Note that since they cannot modify

dirty = true;
Yo=Y
|

/{ Note that for strings. we always use the easiest base type.

void setS(const char *_s)
i
if{8'=_5)
dirty = true;
5=_5
}
vaid setP( const char *_p)
{
fipt=_p)
dirly = trug;

/1 Alerays clear out a pointer before setting it.

p = new char { sirlien(_p} |;

strepy( p, _p );
}
else

{// the object. they are all marked as const,

int getX{void) const
{
return x;

1
double getY{void} const
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return y;
t
std::string getS({void) const
{
return s;
}
/! Note: For internal pointers, always return a CONST pointer.
const char ™ getP{void} const
{
refurn p;
]
/ Implement & clone operator.
Complete Clone(void}
{
Complete ¢;
c.Copy{ *this ),
return ¢;
)
/f Implement an assignment operator.
Complete operator={ const Complete& aCopy )
{
Copy( aCopy ):
return *this;
]

rong code editor ma ban chon, mé file hién ¢é dé chia mé cho
chuong trinh tha nghiém.

Trong vi du ndy, chuong trinh thd nghiém duge dat tén la
ch21l.cpp.

. G0 nhép ma i Listing 21.1 vao file.

Tét hon, hiay sao chép ma tu file ngudn trén Web site di kem
cua sach nay.

3. Luu file ngudn,
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Test logp Complete

Chi viét 16p thi chua di. Ban ciing cdn test né. Cac trudng hop test
cung c¢ip hai cdch sd dung Khdc nhau cho céc nha phat trién. Tha
nhdt, ching cung cdp mot cdch dé bao dam ban da khong lam cho ma
hoat dong khéng tét khi ban thye hién thay d6i. Tha hai, quan trong
hon, ching déng vai trd nhu mat phan trg gidng cho ngudi dung lép
cust ban. Bang cach chay driver thd nghiém va xem tha ty ban thuc
hién moi tha, nha l4p trinh ¢6 thé kham pha cdch sif dung mé trong
chuong trinh c¢ia chinh minh c¢ing nhu nhitng gia tri ndo duge mong
doi vt gid tri ndo la nhing gid iri 16i. N6 hau nhu 13 ma dé hiéu.

Viy thi ban bat diu vist cdc phép test cho cde 16p cia ban nhu thé
naw? Trude tién, ban test tdt cd diéu kién "binh thudng". Mdt cich
nhanh dé minh hoa 13 tao mot driver thd nghiém dé& test cdc con-
structor cho 16p nhu sau:

1. Trong code edilor ma ban chon, m& lai file hién ¢é & chia ma
cho chuong trinh thu nghiém.

Trong vi du nay, chuong trinh thd nghiém duge ddt tén la
ch21.cpp.

2. (Go nhap ma tir Listing 21.2 vaoe file.

Tot hon hay sao chép ma i file ngudn trén Web site di kém
cua sdch nay.

Listing 21.2: Driver thi nghiém (dp Complele
void DumpComplete( const Complete& anObj )
{
print{{*GObject:\n");
print{(*X : 9%d\n”, anObj.getX() );
printl(*Y : %I1f\n”, anObj.getY(
printfl“S : %s\n”, anObj.getS50.c_str() );
printfl“P : %s\n”, anObj.getP() ?
anObj.get]?() : “NULL” );

!

int main()

{

/1 Pest, the void constructor,
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Complete ¢l
/ Test the {ull constructor.

stdustring s = “Three”;

' Complete ¢2(1, 2.0, s, “This is a test”);

o]

4 Test the copy constructor.
Complete ede2):

/# Test the = operator.
Complete cd=cl;
DumpComplete( ¢l )
DumpCompletel ¢2 );
DumpCompletel ¢2 J;
DumpComplete( ¢4 )

. Luu file ma ngudn trong editor va déng ung dung code editor.

. Bicn dich ang dung, st dung trinh bién dich ua thich trén hé

ditu hanh ua thich.

. Chay Ung dung. Ban sé thiy két qua tit Listing 21.3 xuat hién

trong clta s6 console.

Listing 21.3: K&t qua

$ laexe
Objact:

X:0

Y : 0.000000
5

PONULL
Object:

X1

Y : 2.000000
S : Three

P . This is a test
Object:

X1

Y : 2.000000
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o5 Throe

P This is a test
Object;

X 0

¥ o 0.000000

3

P NULL

Nhu ban ¢d thé thdy, ching ta ¢6 duge két quia mong doi. Cace gid
tri duge khdi tao mic dinh sang nhling gi ching ta xéc ldp ching
trong cie constructor va ham copy khdc nhau. Rdt khé ddanh gia qud
mue tiaim quan trong cda viée ¢6 cde phép test don vi nhu vay. Vdi cdc
phép test dun vi, ban €6 sdn mot cdch dé kiém ching cac thay ddi;
it o cde ciich dé@ bat dau test phian mém; va ban c¢d tai liéu ngay
trong mi. Test don vi 14 mot phin quan trong cda nhitng phuong phdp
phit trién chiing han nhu eXtreme Programming (bay gio dude goi 1a
Agile Programming} va nhing phuong phdp tuong tu.

Mot diéu quan trgng khde cian ghi chd trong ma la ¢o dirty (duge
minh hoa tai => 1 trong Listing 21.1) duge dua vao ma. Co dirty don
gian ¢d thé dé dang duge trich xudl dua vao 16p nhd rigng cia né dé
quan 1y cie doi tugng dirty - va ¢6 thé duge téi st dung qua nhiéu 16p
khie nhau nhu duge minh hoa trong Listing 21.4.

Listing 21.4; M3l 16p ChangeManagement

¢class ChangeManagement
|

private;
bool dirty;
public:
ChangeManagement(void)
{
dirty = false;
}
ChangeManagement( bool flag )
{
setDirty(flag),
}

ChangeManagement{ const ChangeManagement&
aCopy )
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setDirty{aCopy.isDirty(}3;
}
virtual ~ChangeManagement()
{

}
void setDirty({ boo! flag )
{
dirty = flag;
}
boat isDirty{void)
{
return dirty;
}

ChangeManagement& operator=(const
ChangeManagement& aCopy)
!

setDirty{ aCopy.isDirty(} );

return “this;

Tai sao ching ta ¢6 thé mudn tao mdt co dirty? Vi mot 1y do, ching
ti ¢d thé quan 1y "dirtiness” cia cde d6i tugng bén ngoai cdc d6i
tuong. Vi du, ching ta ¢é thé c¢6 mét trinh qudn 1y ma 1dp
(ChangeManagement da "giao ti€p” dé bdo cho né biét khi nao cdc dai
tuoug nao dé trd nén do hodc sach (va do dé phai duge ghi qua lai
dia). Loai diéu nay rdt hitu dung cho mdt trinh quin ly cache cua cée
doi lugng, khi b nhd 10n kém, nhung khong gian dia hodc khéng gian
luu trir khide ¢o san,
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Tiét kiém thoi gian béng cach
w Tim hi€u su thira ké
W Binh nghia sy thua ké ao (virtual inheritance)
W Thuc thi su thua ké ao
M Testvasami
Khéng ¢6 gi ngdu nhién sach nay dinh mat it thoi gian dé tim hiéu
cie 1dp duge tao nhu thé nao - va cach ban ¢6 thé thita k& tir ching
nhu thé niao. Sy thua ké (inheritance) cho phép ban tiét kiém thoi
gian va cdng stc biing viée cung cAp mdt co s ma sdn sang duoe tai
su dung trong cdc lép riéng cia ban. Tuy nhién, khi ban thigt ké& 16p,
¢6 mot s6 van dé s gly cho ban phién todi va lo au. Mot van dé nhu
vdy nim trong sy da thia k& {multiple inheritance). Trong khi sy da
thia ké c6 thé gidi quyél nhiéu vdn dé trong thiét ké 1ép, nhung né
cling ¢6 thé gay nhiéu van dé. Vi du, xem xét trudng hop cia Listing
22.1.
Listing 22.1: Vi dy vé sy da thifa ké

class Base
¢
char *name,
public:
yirtual const char *Name(};
void setName( const char *n };
i
class A ; public Base
!
} class B

public Base

{

}

class C : public A, public B
{

I
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Listing 22.1 trinh bay mdt vaAn dé vé6i su da thira k&€ ma ban c6 18
khéng nghi 6 thé tiung x4y ra - nhung né xdy ra gAn nhu ludn ludn.
Khi ching ta ¢6 mét 1dp ¢d s6 ma tat ca cdc 16p trong hé théng thia
k(" thong tin t do - ching han nhu mot 16p Object luu tri tén (do la
kicu) cua 16p - ching ta gip phiai vin dé thia k& ti cung mot 16p ca
s irong nhitu cdch. Tinh hudng nay thudng duge goi la "tam gide
chét” cua lap trinh hudng déi tugng. Néu ban thé hién cy thé mat doi
tuung ¢é kictu C nhu trong ma duge minh hoa trong Listing 22.1, trinh
bién dich va linker (trinh lién két) sé khdng phédn d6i - moi thd
duong nhu lam viée tot. Tuy nhién, vin dé xudt hién khi chdng ta ¢
su dung cic phuong thie trong 16p ed s¢ Base. Néu ching ta viét

const char *name = ¢. Name { )

thi trinh hién dich ngay tde thi dua ra mot 161 cho dong méa ngudn.
Ly do ro rang: Chung ta goi phuong thic name nao ¢ day, cé hai 16p
Base trong cdy thira k& cho 16p C. No phal 14 16p trong 1ép co sG A,
hoie 16p trong ldp co s¢ B? Ca hai déu khéng rd rang mic du ching
i ¢6 thé dinh pham vi cho cdu tra 161 v6i mot chat nd lue;

const char “name = ¢.B: :Name( ),

Diéu ndy s¢ gial quyét van dé bdi vi bay gis trinh bién dich biét
ring ching ta mudn ndi dén phuong thie Name vén duge thita k&€ qua
cay lép B.

Thit khéng may, di¢u ndy khéng that sy gidl quyét vén dé. Sau
cung, ldp C khong phai la B, cing khéng phai la A - né 1a C va chi
the. Ban ¢6 thé nghi mdét meo nhu vay ¢ thé "gidi quydt” van dé:

class G public A, public B

public:
€0
: Base{"G")
{
)

J day chang ta cho trinh bidt cu thé ring diy 14 mot ddi tugng C
v nén duge st dung lam bién dich doi tuong. Bdi vi constructor 16p
co sG 1Ay mdL tén va tén do duge st dung irong phuong thie Name, do
do no phai gidn gia tri én vio C. VAn dé 1la néu ban ¢d bién dich sy
bé bon ndy, ban nhan duge 161 duge minh hoa trong Listing 22.2:

. Bidéu nay khong gidi quyét van dé g ¢d, trinh bién dich than phién
bdi vi n6é khong thdy 16p ¢o s ndo ma chdng ta dang ¢d s dung. N6
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la 16p co s0 cua A hode 16p cu s6 ciia B? Diéu nay khéng rd rang va do
dé chuang ta khdng don gidn goi constructor 16p co sd.

Viy thi lam the nao ching ta ¢é thé thua ké& hai 16p ¢o 8§ vén "lan
Juol” thia ki 10 mot 16p e, ¢ chung? Cau tra 161 14 trong mat khéi
nicm C++ duge goi la su thita k& do (virtual inheritance). Sy thita ké
@0 ket hop nhiéu 16p ¢o sd thanh mét 16p ¢o 56 don trong cAy thita k&
sao cho khong bao gig ¢6 mdt su mg hé nao.

Trong Listing 22.1, v6i hai 16p thia k& ti mot 16p co 6 chung, van
de xay ra bdi vi 16p co s6 xdy ra trong cdy thita k& hai ldn. Su thia ké
do buge trinh bién dich tao chi mét instance don cha 16p co s6 - va si
dung du 1i¢u trong instance dé bal e noi ndo dit lidu da duge xde lap
siu ctng. Diéu nay ¢6 nghia ma bé qua viée thé hién cu thé cdc 16p co
sd, trong hai 16p co s6 (A va B, trong vi du) va st dung chi phdn thé
hi¢n cu thé trong cdp 1dp sau cung, C.

Listing 22.2: K&l qua trinh bién dich cho 18 da thia ké.

ch3 11 cpp: In constructor 'C-:G{)"

ch3 11.cpp:65: error: 'Object’ is an ambiguous base of 'C’

ch3 11 cppi65: error: type ‘class Object’ is not a direct base of 'C'

ch3_11.cpp: In member function 'void C::Display(}";

ch3_11.cpp:70: error: request for member 'Name' is ambiguous in multiple
inheritance lattice

ch3_11.cpp:23: error: candidates are: virtual const char® Object;;Name()

ch3_11.cpp:23: error: virtual const char* Object::Name()

Tinge thi sy thua ké ao

Thuc thi sy thifa k& do (virtual inheritance) trong cdc 1ép co sG cho
phép ban tao mdt cdu trae thita k& cho phép tdt cd 16p khdce thita ké
L ede 16p co s cua ban lam vige 16t. Cde bude sau ddy xem xét cdch
ching ta ¢d thé tao mét ciu tric thia k& vén thue thi su thira ké do:

1. Trong code editor ma ban chon, tao mét file méi dé chia ma
cho phan thyc thi eda file ngudn.

Trong vi du nay, file duge dat tén 1a ch22.cpp méc di ban ¢6
thé st dung bAt e tén ndo ban chon.

2. GO nhip ma L& Listing 22.3 vao file,

Hodc 6t hon, sao chép ma tir file ngudén trén Web site di kem
cua sdach nay,
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Listing 22.3: Su thira k& 1dp cu sB.

#include «stdio h>
#include <string>
class Object
{
private:
char *name;
public:
Object{void)
{
name=NULL;
}
Object{const char *n)
{
setName( n );
}
virtual ~Obfect()
{
if { name )
delete name;
name = NULL:
}
virtua! const char *Name{)
{
return name;
I
virtual void setName(const char *n)
|
if { name )
delete name;
name = NULL:
if{n)
!
name = new char[strlen{n)+1];
strcpy( name, n };
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:

1
1.

class A : public virtual Object - 21
i
public:

A}

. Object("A")

{

!

virtual ~Af)

{

!
1§
class B : public virtual Object -2
{
public:

B()

. Objec{"B™)

|

}
b
class C : public A, public B
{
public:

CQ)

{

]

void Display()

{

printf{*Name = %sw"”, Name{) );

L
int main(int argc, char **argy)
{
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Cc
¢.Displav();

|
Cac diém c¢6t yéu dan d¥n ma ¢ trén nam trong cde dong duge
d:dinh ddu bing 2 1 va = 2. Hai dong nay bube trinh bién dich tao chi
mot instance Object trong cdy thiia k& cua ca A va B.
3. Luu ma dudi dang mot file trong code editor va déng Ung dung
cditor.
4. Bién dich file ma ngudn bang trinh bién dich ua thich trén hé
diéu hanh ua thich va sau d6 chay {ile thuc thi vira ¢ duge.
Néu ban da Jam dang moi thd, ban sé thdy két qua sau day:
$ Ja.exe
Name = {nuil)
Diay khong phai la nhing gi Lhung a muén thay. (“hung 4 mong

dui tén cta 16p. Tén dé nén la "C". Phin k& tu,p sé gidl quydt diéu d6
vii cho ching ta kiéu ma ching ta that sy mudn.

Sua ma

Vin dé trong vi du don gidn xuat hién bdi vi ching ta da gial dinh
riing ma hién nhién di theo mét trong hai dutng dan qua cidy thia k&
vit gan mdl tén vao 16p. Vi sy thira ké Ao, diéu nhu viay khing xdy
ra. Trinh bién dich khong biét 16p nio (,hung ta mudn gdn tén vao vi
cic gia tri thude vé 16p C thay vi cde 16p A va B. Ching ta phdi cho
mi biét nhimg gi ¢in lam. Ilay 1am diéu dé ¢ day.
1. M lai file ma ngudn duge tao trude dé (duge goi 1a ch22.cpp)
vii bién tap né trong code editor.
2. Chinh sua constiructor cho 16p C nhu sau:
CO)
. Object("C")
{
)
3. Bién dich lai va chay chudng trinh va ban sé thdy két qud
chinh xéc¢ sau day tu dng dung:
$ Jfa.exe
Name = C
Khong Iudn ludn chinh siia cde 16p co s cho mot doi tugng nio d6
nhung khi ¢6 thé, hiy si dung ky thudt nay d& trdnh "kim cuong
khing khiép" (¢6 mét 16p duge dan xudt tir hai 16p cg 56 von dan xuat
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L mdt 16p co s6 chung) - va s dung cdc 16p vdn ¢6 cac Iép co s¢
chung Jam cdc 1dp ¢o s riéng cta ban.

Tiét kiém thdi gian bing cach:

# DPinh nghia cac tean td qua tai
M S dung cac toan tif chuyén ddi
M S dung cac todn tf qua tai

w Test toan ti

M4t trong nhing kha ndng hip dan nhat da duge thém vao C++ 1A
khi nang that sy thay déi cdch trinh bién dich hiéu ngén nga. Truse
C++, néu ban ¢6 mot 16p duce goi 1a Foo ching han va ban mudn viél
mot phuong thic hodic ham dé thém hai dé1 tuong Foo, ban phédi vi&t
ma luong ty nhu sau:

Foo addTwoFoos( const Foo&f1, const

Foo& f2)

I
Foo 13;
// Do something to add the two foos {f1 and f2)
return 13;

} _..-'

Stu dé ban ¢6 thé goi ham trong ma tng dung nhu sau:

Foo f1(0);

Foo 12{1});

Foo 13;

13 = addTwoFoos(f1,12);

Cac todn tu qua tdi (Overloaded operator) cho phép ban thay déi
¢t bitn ¢t phdp cha ngén ngit ching han nhu thay d8i cdch todn to
cong (+) duge su dung. Tuy nhién, v4i viée thém cde todn tr qud tai,
biy git ban ¢6 thé viét dong ma nhu sau:

Foo operator+({const Foo& f1,
const Fook 12 } 21

Foo f3;
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// Do something to add them
return {3;

1
)

Trong mé, bay gi® ban c6 thé dua vao cdc ciu 1énh ching han nhu
¢iu Iénh sau day:

Foo =13 =11+ 12

Néu khéng ¢6 todn t qua tai (=2 1), dong ndy s& tao ra mot 161
bién dich vi trinh bién dich khéng biét ciach nido dé thém hai déi
wong ¢o kiéu Foo.

D1 nhién, kha nang nay ¢é mét cdi gid tuong ng. Khi ban qud tai
iuverload) cde Ltoan L nhu vay, thdm chi ciu lénh tréng don gian nhat
¢o Lthé gdy ra cde van dé. Boi vi ban khong con ¢ thé bao dam mét
dong ma don gian dan dén mot thao tde don, ban phai bude vio moi
dong ma trong trinh g& réi dé truy vél qua va xem diéu gi that sy xdy
ra,

Vi duy, xem cédu 1énh trong don gidn sau déy, sau d6 ching ta gdan
moL doi wugng Foo vao mdl déi Luong khae:

Foo 11 =12

Cau 1énh nay ¢6 thé duge che gidu trong hang tram dong mi. Néu
mot 161 xudl hién trong ma xi 1y ciu 1¢nh gdn don gian nay, ban phai
di sdu vao moi mdt trong cdc dong dé dé tim né6. Do d6, hiy xem xét:
mot todn td qud tdi ¢6 thé khé danh bai vé kha nang doc. N6i A + B
lkhi ban ¢6 ¥ dinh cong hai doi tugng thi tryc quan hon la viét add
iA,13), nhung né 14 mol con 4¢c mdng gd rél. Hiy xem xét rat thin
vrong nhu ciu thue sy vé vide qud tii moét todn tir cu thé véi sy phién
phie ma ban ¢é thé giy ra cho nhitng ngudi dang ¢ hiéu tal suo mot
tie dung phuy trong ma cha ban khién cho chuong trinh c¢Ga ho khang
lam viée.

Sif dung cac toan ti chuyén ddi

Ngoai phép ¢dng, leai todn I khie von thuong duge thye thi cho
cde 16p 1a mot Ltodn tir chuyén ddi (convertion operator). Véi né, ban
¢6 thé chuyén ddi mét 16p nao d6 thanh nhidu thd. Vi dy, ban ¢6 thé
chuyén d6i mdot chudi (string) thanh mot character pointer - hofic mot
i6p thanh mdt s6 nguyén (integer) dé s dung trong cdc ham khic.
I'rong nhitng truong hep nhu vy, ban si dung todn t chuyén doi nhu
Saus

operator const char *( )
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Phan const char * cla todn tif dinh nghia nhitng gi ban chuyén déi
dir liéu 16p thanh. T khod operator cho trinh bién dich biét ring ban
dang thyc thi tir khod nay dudi dang mét todn tif. Néu ban thue thi
todn w dugc cho & déy trong ma, ban ¢6 thé sit dung 16p von thuc thi
ma ¢ bat e ndi nao ban sif dung mét gid tri const char *. Ban c¢6 thé
lam diéu nay tryc ti€p nhu trong cac dong ma sau day:

printf (*The value as a string is; %s ' n',
{const char *)my0b);

Hodc ban ¢6 thé lam diéu nay mot edch ngdm dinh bling céch truge
titn dua vao cdc dong ma sau day:

void print_a_string{ const char *s )
{
print{"string: %s \n’, s);
!
v sau dé tham chiéu cac dong dé véi dong sau day:
print_a_string( my0b ).

Trinh bign dich ty dong goi toan tir chuyén déi "mét cdch ling 18"
khi doi tugng duge chuyén dén ham print_a_string. Sy chuyén d6i
duge dp dung va pointer const char * duge chuyén vao ham thay vi
déi tugng. Chd ¥ ring, tién trinh nay khong doi héi mot s hao phi -
va néu sy chuyén déi la sang mét kiéu khéng co bdn, mét d6i tugng
tam thoi duge tao ra - diéu ndy c6 the gay ra cde van dé néy ban dém
tham chiéu (theo doi cde phan cdp phdt va huy cAp phat) cde doi
tugng. Ban sé c6 mét ddi tugng méi duge tao béi trinh bién dich von
khong xudt hién trong ma cla ban.

Ilay lubn nhé réng viée ban ¢6 thé s dung chdc ning C++ ching
han nhu cde d6i tugng qud tdi khang c6 nghia la ban nén ho#c phai s
dung kha nang d6. Hay luén luén thuc hi¢n nhing diéu hop 1y nhat
trong tinh hudng lap trinh cia ban.

SU dung cac toan ti qua tai

Cdc todn LU qua tai 1a nhilng todn L0 ¢6 cing mbt tén nhung ¢6 cac
s0 hodc cdce loat d6i s¢ khdc nhau. Hay tao mot vai todn to qua tai
trong mot 16p dé minh hoa ky thuat nay trong C++.

1. Trong code editor ma ban chon, tao mét file mdi d€ chda ma
cho phén thye thi cla file ngudn.

Trong vi du nay, file duge dat tén 14 ch23 mic di ban ¢6 thé sir
dung bat ky tén nio ban chon.
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2. GO nhip ma tu Listing 23.1 vao file.

Listing 23.1; Cdc todn tlr qua tai

#include <stdio.h>
#include <string.h>
#include <math.h>
#include <ctype h>
class MyString
!
char "huffer;
int length;
private:
void SetBuffer{ const char *s )
{
if( buifer )
defete buffer;
buffer = NULL;
length = O;
it{s)
{
buffer = new char[ strlen{s)+1 ],
strepy( buffer, s J;
length = strlen{bufter),

)
public:
MyString{void} 21
|
huffer = NULL,
iength = 0;

!
MyString{ const char ™s }
|
buffer = NULL,
SetBuffer ( s ),
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I

i
// Create a string that is blank, of the
length given.
MyString( int length )
{
buffer = new char[ length+1 ]
for { int i=0; i<length: ++i }
buffer[i] = * %
i
MyString{ const MyString& aCopy ) 2> 2
!
buffer = NULL:
SetBuffer { aCopy.buffer );
!
virtual ~MyString{) 2> 3
{
if { buffer )
delete buffer;
}

Ma nay thuc thi cdc constructor khde nhau va cde phuong thic
trong ma ching ta sé sit dung trong 16p. Chu ¥ d€ tré thanh mot 16p
hoan chinh, chang ta cung cip constructor void (= 1) va constructor
copy (= 2) cing nhu mdt virtual destructor (= 3). Ngoai ra, nhiéu
constructor khdc nhau cho phép ban thyc hién viée tao hoan chinh
déi Lugng bdng nhiing cdch khae nhau.

3. Thém ma tif Listing 23.2.
Trong trudng hgp nay, ching ta chi ¢6 hai miu dir lidu khde
nhau trong 1ép: chinh b dém (buffer) chita chudi ma ching ta
dong goi va chidu dai cla by dém (dé theo doi cdc index hop 18
di vao chub6i). Thém ma ti Listing 23.2 vao file nguén dé thuc
thi cde phuang thic truy cdp (accessor).
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Listing 23.2: Cdc phuang thife accessor cho I6p MyString

/f Accessor methods
int Length(} const
|
return length;
}
void setlength{int len)
{
if {len {= length }
{
char *temp = new char| len+1 |;
strncpy( temp, buffer, len };
for { int i=length; i<len; ++i )
templi] = 0,
delete butfer;
buffer = temp;

]
MyString& operator={const MyString&
aCopy )
{
SetBuifer( aCopy.buffer ),
return “this;
'
/t We can overload the operator= as well
MyStr;ng& operator=(const char *sir)
{
SetBuffer{str);
return *this;
l
4. Thém ma tu Listing 23.3 vao file,
Biéu nay thém cde todn U cho 16p. Pdy 14 mét bude tuy chon

ma ban ¢é thé muén heode khong mudén thém vao cdc 16p riéng
cua ban,
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Listing 23.3: Cdc loan 1 Class

// Be able to use the object “just as if” it were a string.
operator const char™()
!
return buffer:
t
// Be able to iterate through the string using the [] construct.
/i Note that the users can change the string this way. Define a
/f const version of it too. so they cannot change the string.
char& operator[}{ int index }
{
/f This is probabiy not the right thing to do, in reality,
// but if they give us an invalid index, just give them the first byte.
if { index < O It index > length-1})
return buffer[Q];
return buffer| index |;
}
const char& operator[}( int index ) const
{
/{ This is probably not the right thing to do, in reality,
/f but if they give us an invalid index, just give them the first byte,
if { index < 0 1 index > length-1)
return buffer[0]; '
return buffer| index |
}
/f Now the fun stuff. Create an operator to return a sub-string of the
// buffer,
MyString operator(){int stindex, int endindex)
{ _
it { stindex < 0 !l stindex > fength-1})
stindex = Q;
if { endIindex < 0 Il endindex > length-1)
endindex = length-1;
it { stindex > endindex )
{
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int temp = stindex:
stindex = endindex.
gndindex = temp.
! )
/1 Okay, we have valid indices. Let's creat2 the string of the right
i size,
MyString s{ endIndex-stindex+1 ¥;
/1 Copy the buffer into the string.
for { int i=stlndex; i<=endindex; ++i )
sli-stindex] = buffer{i];
return s,
|
/1 Define some comparison pperators, case-insensitive.
bool operator==(const MyString& aString )
I
it ( Length(} != aString.Length{) )
return false;
for { int i=0; icLength(); ++i }
{
char ¢1 = (*this}[i]
char ¢2 = aString]i};
if { toupper(cl) !'= toupperic2 ) )
return false;
I
return true;

// Do the same for comparisons to literal strings.
bool operator=={const char *str)
I

it { Length() t= strlen{str) }

return false;
for { int i=0; i<Length(); ++ )
{
char ¢1 = {"this)[i];
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char ¢2 = str(i]’
it ( toupper{c1} '= toupper(c? ) )
return false:
! .
return true;

|-
I

Listing 23.3 thuc thi mdt s6 todn i cho 1é6p nay (ching ta s& thém
cdce todn ti so sdnh, todn U tao index, modt todn t& dé trd vé mot
chudi con cua chudi va mot s§ todn tu so sdnh dé ¢6 thé thdy tat cd
duge 1dp ghép nhu thé nao).

Test lop MyString

Sau khi tao 16p MyString, ban nén tao mdt driver thit nghiém dé
khong chi bao dam ma cua ban chinh xd¢ ma con huéng din ngudi
khdce cach su dung ma cha ban.

Cdc bube sau day trinh bay cdch tao mdt driver thit nghiém dé
minh hoa 16p duge sit dung nhu thé nao.

1. Trong code editor ma ban chon, md file hién c¢é d& chia ma cho
chugng trinh thi nghiém.

Trong vi dy nay, chuong trinh thu nghiém duge dit tén 1 ch23.
2. Gd nhédp ma tu Listing 23.4 vao file.

T6t hon, hiay sao chép ma tif file ngudn trén Web site di kim
cua sdch nay.

Cha ¥ ring ching ta ¢6 thé si dung todn 1t "{ 1" & mot trong hai
phia cua dau bng trong mot biéu thic. Néu ban st dung [ ] lam gid
tri I, ban ¢é thé thuc sy gan trye ti€p cde gia tri vao bd dém trong
ma. Tuy nhién, khéng gitng nhu mit mang C++ "chuidn”, ma thue sy
hiéu lyc hod d& bdo ddm index ma ban chuyén vao nim trong ddy
hop ¢ cho b§ dém trong, do dé khdéng con chén bd dém niua va
chuong trinh khéng ¢on bi d6 va nira. -

3. Luu ma ngudn trong code editor.
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Listing 23.4: Driver thd nghiém 16p Bulter,

void print_a_string{ const char 3 )
printf(*The string is: %sw". § );
inl mamn{int arge. char **argv)
:’ _
MyString s{"This is a test”);
printf{"The string is: [%s]in", {const char *}s );
s{4] = 'm"
printf(*The string is now: [%s]wn”, (const char *)s );
// Get a sub-string of the string.
MyString sub = s(3.7);
printf{*The sub-string is: [%s]\n", {const char *)sub ),
/{ We can reset strings to be bigger or smaller.
sub = "Hello world™
printf{*The sub-string is now: [%S]\n", {const char *)sub ),
if { sub == "hENQ world™ )
printf{"Strings compare\n™);
glse
printf{"Strings do NOT gompare\n”};
if { sub == "Goodbye" )
printf{"Strings comparein”);
eise
printf(*Strings do NOT compare\n™);
MyString copy = sub;
if { sub == copy )
printf{“Strings compare\n’™);
glse
printf{"Strings do NOT comparein™);
print_a_string{ sub ),
return 0;
!
. Bien dich ma ngudn biing trinh bién dich va thich trén hé didu
hiinh ua Lthich.
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5. Chay chuong trinh via ¢é duge trén hé diéu hanh ma ban
chon.

Néu ban da lam diing moi thd, ban s& thdy két qua sau ddy tit dng
dung trong cla sd console.

$ /aexe

The string is: [This is a test]

The string is now: [Thismis a test]
The sub-string is: [smis |

The sub-string is now: [Hello world]
Strings compare

Strings do NOT compare

Strings compare

The string is: Hello worid

Nhu ban cé thé thdy ti két qua trong Listing 23.2, cdc ham tao
index (toan td [ ] va todn t { )) cho phép ban truy tim va chinh sta
cde phan duge chon cia chudi. Céc ham so sénh ciing lam viée cho
thdy cdc toan t qud tai lam viée tot.

Vi du nay thuc sy cho thay sdc manh cla cde todn tir ghi dé va tao
cde kiéu riéng eGa ban trong C++. Ban c¢6 thé bdo vé ngudi dung cudi
khoi hdu nhu tdt ca van dé von da xdy ra trong nhing nam phdt trién
phan mém.

Kij thudt 24: Pinfi nghia cdc phuong thitc xit by
new vd delete

Tiét kiém thoi gian bang cach:
M Thuc thi cac phudng thiic xf Iy (handler ) new va delete
w Qua tai cac phudng thdc xi ly new va delete
B Tao mdt chuang trinh theo dai cap phat bé nhé
m Testchuang trinh
Mot khéi tao co ban clia ngdn ngii C++ 13 mot tdp hop tif khod cét
16i dé cdp phdt va gidi phong cdc khdi bo nhd. Céc tir khod new va
delete (vi du) did duge thém vao ngén ngit cht y&u dé hd Lro vide
thém cdc dai tugng bang cdce constructor va destructor - nhung ching
cung duge st dung dé cap phat thém cde khéi bo nhé "generic” chang
han nhu cAc mang ky tu. -
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.y do chinh dé sit dung todn td new la né tu dong cdp phdt khai bd
nhd can thiét va sau dé goi censtructor cho khdi bg nhéd dé khdi tao
né mdt cach phu hgp {cdc ham alloc/malloc kiéu C cii khdng thé lam
ditéu dé).

Van dé vai cdce todn U new va delete khong thuc su 1a ciach ching
duge su dung; dé la chdng khong theo ddi nhiing gi duge cdp phat va
nhitng gi bi xod. C6 nhimg vin dé khdc ching han nhu x{ 1y cdc bd
chita d6i tugng (cho phép ban tdi st dung cdc doi tugng ma khdng cin
cdp phat lai nhitmg déi tugng méi) - nhung hau hét nha lap trinh dong
v ring vin dé theo dbi viéc cdp phat bd nhé quan trong hon. Néu ban
¢6 thé theo doi chinh xdc khi nfo by nhd duge cdp phat va duge huy
cip phdt trong dng dung, ban sé tict kiém luong théi gian diang ké
Lrong Lién trinh g@ roi nhidm ¢f tim ra nhitng rd ri bd nhé va cdc hoat
dong ghi de.

Ildy xem xét ham sau day dugc viét trong C++:

int func{int x)
{
char *ptr = new char[200]; -=> 1
f{x<O0ll x>100)
return =1, = 2
// Do some processing of the plr.
{ De-allocate memory.
delete pir;
!

Ma ndyy chifa moét ro ri bd nhé tinh vi nhung quan trong. Néu ban
goi ham véi mdt gid tri chdng han 102 duge chuyén cho x, ban sé thay
viin dé. Ham cAp phdt mot khdi bd nhé von dai 200 byte (tai 2 1) va
sau d6 trd vé mot khéng huy cdp phat khoi (tai 2 2). Sau dé, by nhé
dé dugce tidu thy cho dén khi chuong trinh thodt va khong con ¢6 sin
cho dng dung nita. Didu nay dudng nhu khong phai 1d mot vin dé I6n
nhu vay - tri phi thudng trinh nay duge goi mot vai ngan lidn. Bat
chot khéi 200 byte tré thanh mot ro ri b nhd vai megabyte. Khong
phai 1a mdl két qud tot.

That may thay, nhing nha thiét k& C++ did xem xét rdng nhiing
van dé nhu vay c6 thé dé& dang xudt hién. Mic di ho chon khdng cai
sin mot hé thong thu don théng Lin thua, nhu trong Java, nhung ho
eung ¢ip cic khoi tao dé xy dung hé théng cdp phat va huy cdp phat
bo nhd riéng cua ban vit theo ddi nhimg thd nhu vay. Dé theo doi vige
¢dp phat b nhé trong C++, ching ta cin khd nang qud tdi cdc phuong
thire xt 1y (handler) new va delete trong ngén ngii. Ban ¢6 thé nghi
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rang ddy 14 mot cdng viée phie tap, nhung nhu ky thuat 23 cho thay,
cdc todn td qud tdi (do dé ching dudng nhu 14 mét phan c¢o bdn cia
ngdn ngit) don gidn trong C++. Cdc todn td new va delete khong la
ngoai 1& dai v6i Lién trinh qud téi mac du ban phai bdt ddu véi né
mot ciich hoi khac biét. Trong ky thuat nay, ching ta sé xem cach qud
tal cdc phudng thae xt ly new va delete cho toan bé hé théng mic du
toiin Lo 1i€n trinh ¢é thé duge ha xudng cap l6p.

Qua tai cac phuong thic xu ly new va delete

Lam theé ndo ching ta ¢6 thé qua tdi cde todn tir new va delete dé
theo ddi nhitng gl duge cdp phat trong mot chuong trinh nao dé va
bio cdo vé nhing phdn cdAp phat nao dd khéng bao gis duge gisi
phong? Hay xem mot vi du vé diéu dé ngay bay gis:

1. T'rong code editor ma ban chon, tao mét file méi dé chua ma
cho phan thuc thi cua file ngudn.

Trong vi du nay, file duge dit tén 1a ch24.cpp méc du ban ¢
thé sit dung bt ky Lén ndo ban chon.
2. Go nhip ma i Listing 24.1 vao file.
Listing 24.1: Cac phudng thic xd 1y new hodc delele

#include <stdio.h>
#include <stdlib h>
typedef struct |{

long number;

long address,

long size;

char file{64];

long line:
{ 1ALLOC. INFO:;
IALLOC _INFO *allocations| 100000 |
int nPos = 0

void AddTrack(long addr, long asize)
{
if { asize == 2685 )
orintfi"Found one\n™;
IALLOC_INFO *infa = {IALLOC_INFO ~)malloc{sizeof(!ALLOC_INFQ));
info->address = addr,
info->size = asize;
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info->number = nPos;
allocations|nPos] = info;
nPos ++,

i
boot RemoveTrack{long addr)
i
hool bFound = false:
for{int i = 0; i 1= nPos; 1++)
{
if{allocations|ij->address == addr)
{
/f Okay, delete this one.
free( allocations]i] ¥;
bFound = true;
/f And copy the rest down to it
for { int j=i; j<nPos-1; ++] )
allocations|j] = allocations[j+1];
nPos —;
break;

}

if { '"bFound )

printf(*Unable to find allocation for delete [%ld]\n",addr),

return bFound:

t
Ma ndy theo doi tat cd pban cip phdl - va thém hosc loai bd ching

ra khol mdt méng toan cuc khi ching ta thye hién viée xi ly. Theo
¢dch nay ching ta ¢é thé theo doi tdat ca 1énh goi dén new hoic delete
trong Gng dung - va bdo cdo vé cdc 1énh goi dén new vén khong duge
k&t hyp véi mét 1énh goi dén delele. DI nhién, phugng phdp niy gidi
han bao nhiéu phan cdp phat ma chdng ta sé& theo déi (né 1A mét con
30 16n nhung khéng vo han). Chiang ta khéng thé cdp phdt ddong mang
nay ma khong viét mot cum ma tha vi von ndm bén ngodi pham vi
cua vi du nay, do d6 chidng ta s¢ su dung sy thoa hiép nay bay gid.

3. Thém ma tir Listing 24.2 vao file ngudn.
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Ma nay tao mot bdo cdo vé cic khdi ndo hién duge cdp phat va
ching c¢6 kich ¢t nhu thé nio. Diéu nay hé trg nha phat trién theo
doi ma gay 16i vén da tac rd ri bd nhé lie ban dau. DI nhién, biét noi
su ro ri da xay ra s¢ khéng gidp ich néu sy ro ri xuidt hién trong mét
thu vién ¢dp thap (bdi vi ching ta khéng truy c4p ma nguén thu vién
va khong thé chinh sia né néu ching ta da lam) nhung it ra kich &
s¢ giap ich mdt phan. Bing cdch biét kich c¢& ctia phan cdp phat,
ching ta ¢6 thé dnh xa kich ¢& d6 sang mét kich ¢ khéi cu thé trong
chuong trinh hodc kich ¢& eda mt d6i tuong nao dé. Ma nay ¢é thé
d¢ dang duge di chuyén dén mét file Lién ich riéng bict, nhung ching
ta 3¢ dua né vao trong cang mot {ile vi muc dich don gidn.

Ma nay don gian budce qua danh sdch cdc phin cdp phdt ma chung
ta da theo doi, trong céc thuong trinh add va remove va bdo cdo vé
bat e diéu gi mit né thay chua duge gidi phéng. Pidu nay khéng
nhat thiét ¢6 nghia 1a phan cdp phdt 13 mét ro ri nhu ching ta so
thdy. Dicu nay ¢6 nghia 12 vio thdi didm eda snapshot (anh chup
nhanh) trang thai b nhd cu thé nay, cdc phén c¢dp phat trong danh
sach da khong duge gidi phéng.

4. Thém ma tu Listing 24.3 vao file nguén bén dudi mé con lai.

Ma ndy thyc thi cde phuong thic new va delete thuc su. Mot lin
nia ching ta ¢6 thé dé dang di chuyén nhimg phuong thie ndy dén
mot file tién ich riéng bigt, nhung dé né trong mét noi thi dé hon.
Chidce nang nay duge bd sung riéng biét dé xde dinh mang sé thém ma
niy vao mét chuong trinh hién ¢6 nhu thé nao.

Diéu nay sé thue thi sy qud tal that sy cia cdc todn td new va
delete. D& thue thi thao tde d6, thém mai trong Listing 24.3 vao file
ngudn.

Listing 24.2; Bao cdo cdp phat

void Dumpbnireed{)
!
long 1otalSize = Q:

printf(* Allocations
"),

for(int i = 0: i < nPOS; i++)

{

IALLOC_INFQ “plnfo = allocations]i};

printf("{%Id) ADDRESS %x\t Size: %d unfreedwn”,
pinfo->number, pinfo->address, plnfo->size);

totalSize += pinfo-»size;
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i

printf(
——\n"})

printf(“Total Unfreed: %d bytes\mimn”, totalSize);

Listing 24.3: Cac phuong lhic x& Iy new va delete qua 1ai

infine void * ___cdecl operator new{unsigned int size)

[
]

printf("Basic operator new called\n”);
void “ptr = {void *)malloc({size};
AddTrack{{fong)ptr, size);
return{ptr}.
|8
inline void * __cdecl operator new[](unsigned int size)
|
printi{*Array operator new called\n™);
void *pir = (void *jmalloc(size),
AddTrack(({long)ptr. size),
refurniptry,
I
inline void __cdecl operator delete{void "p)
{
printf({"Basic operator delete called\n™);
if { RemoveTrack({long)p) )
frae(p);

|-
bt

inline void __cdecl operator delete[](void *p)

!
printf("Array operatar delete calledin”y;
it ( RemoveTrack{{long)p) )
free(p);
b

5. Luu file ma ngudn.

Nhimmg phén thuc thi ndy c¢ta md khong ¢é gi dic bigt. Ching ta
chi viée cdp phédt bo nhd (st dung ham C ¢6 sdn (malloc) va huy c¢dp
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phdt bo nhd bing cich s dung ham free. Ma bao gém mot s& cdu
lénh print{ g& r6i vén cho phép ban hién thi cdc ham nao dang duge
goi vao thdi diém nao. Trong méi todn i cdp phat hoac huy cap
phal, ching ta goi ham theo déi thich hgp dé thém ho#c loai bé phédn
cdp phdt cu thé nay ra khoéi miang toin cuc (global array). Mot didu
can luu ¥ 14 ma nay thét su tot hon phin thye thi C++ chuén bdi vi né
kiém ching réng mét pointer nio dé da duge cdp phat trude khi né
cho pointer dé dude gidi phong. Ban ¢é thé gy ra mot sd rdc réi néu
ban lam diéu nay:

char *¢ = new ¢[100],

/f Do some stuff

delete c;

// Do some more stuff

delete ¢

lHay mong doi nhitng di¢u téi té xdy ra trong mét trudng hgp nhu
vily: né xod cung mol pointer hai lan, diéu nay ¢6 khuynh huéng lam
hong ngan x@p va huy tat ca by nhé trong hé thdng. Tuy nhién, trong
h¢ thong, tién trinh nay duge dén bdt vi mét théng bdo 18i hién thi,
IHon nifa, pointer thue sy khéng bi xo4 14n tha hai - do d6 khéng c6 su
hu hong bd nhd trong hé thong va chuong trinh khong bi phd vo. D6
liv iy do du 16t dé sit dung hé thong nhu viy trong mé san xuét.

Test chuong trinh theo ddi sy cip phat bd nhe

Pé thdy ma theo dai sy cdp phdt lam viée nhu thé ndo, cdch d&
dang nhat 1a tao mot driver thit nghié¢m don gidn dé minh hoa cic
phan khdc nhau cia hé théng. hiy tao mot chuong trinh thir nghiém
dun gian dé su dung nhing phuong thic new va delete da duge tao.
Cidce bude sau day ma chang ta da tao. Cac bude sau diy huéng dan
ciach thue hién:

1. Trong code editor ma ban chon, md file hién ¢é dé chda ma cho
chuong trinh tha nghiém,

Trong vi du nay, chuong trinh thd nghiém duge dit 1én la
Cli24,

2. Gd nhip ma ti Listing 24.4 vao [ile.

T61 hon, hay sao chép ma i file ngubn trén Web site i kém
cua sach nay.

3. Luu ma ngudn va déng code editor.



178 Phan IV: Cac idp
Listing 24.4; Driver thi nghiém phuong thiic cdp phat b nhd.

int main{int argc. char **argv)

DumpUnfreed(),
char ¢ = new char[200];
DumpUnireed():
char *c2 = new char[256]; 23
Dumplntreed{);
delete ¢;
delete ¢
DumpUntreed{);
int “x = new int]20];
delete [| x;
DumpUnfreed{):
Foo *f = new Foo();
delete f;
Foo “at = new Foo[5];
delete [] af;
Foo *aft = new Fool3];
delete aft;
}
4. Bién dich file ngudn, si dung trinh bién dich va thich trén hé
diéu hanh ua thich.
Néu ban chay file thye thi via ¢6 duge, chuong trinh sé dua ra két
qua duge minh hoa trong Listing 24.5.
Listing 24.5: K&t qua tif chuong irinh theo d&i hg nhd.

$ fa.exe
————— Allocations
Total Unfreed: O bytes
Array operator new called
Allocations

(0) ADDRESS a(050648 Size: 200 unfreed
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Total Unfreed: 200 bytes
Array operator new called

AHocations
(0) ADBRESS a050648 Size: 200 unfreed

(1) ADBRESS a050770 Size: 256 unfreed
Total Unfreed: 456 bytes

Basic operator delete called

Basic operator delete called

Unable to find allocation for delete [168101448)
Allocations
{1) ADDRESS a050770 Size: 256 unfreed

Total Unfreed: 256 bytes
Array operator new called
Array operator delete called

Allocations
(1) ADDRESS a050770 Size: 256 unfread

Total Unfreed: 256 bytes >4
Basic operator new called
Foo Constructor called

Foo Destructor called

8asic operator delete called
Array operator new called
oo Gonstructor called

~00 Constructor called

~00 Conslructor called

fFuo Constructor called

too Constructor called

Foo Destructor called

oo Destructor called

Foo Destructor called

Foo Destructor called
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Foo Destructor called
Array operator delete called

C6 nhidu didu tha vi cAn chd ¢ trong ky thuat nay. Thd nhat, né
cho ban ddnh gid tét hon nhing gi xdy ra trong hdu canh trong mét
chuong trinh C++. Thd hai, ban ¢é thé thay ngay cdc phan cdp phat
va huy cdp phét duge xi Iy nhu thé ndo va cde o ri xuat hién 6 dau.
Trong vi du, ching ta ¢6 thé thidy ¢ cudi chuong trinh ching ta ¢é mét
rd ri bo nhé 256 byte (tai = 4 trong Listing 24.5). Cha ¥ réing ching ta
in ra trang thdi hién hanh cda chugng trinh mdt vai lan, do d6 né la
su hién thi duy nhdt chi bdo sy ro ri ¢ cudi chuong trinh. Nhing tha
khde duge dé lai € minh hoa chuong trinh ¢dp phdt bd nhé nhu thé
nao. RO rang néu xem ma chuong trinh, didu niy xdy ra cho phan cdp
phit ¢2 (xem = 3 trong Listing 24.4). Chiung ta chi can thém mot 1¢nh
voi delete cho charcter pointer va moi tha sé 1ot dep.

Diéu thd vi khéc cn chid y trong ky thudt nay 1a todn t C++ new
nio duge goi khi nao. Vi dy, néu ban cip phdt mot character pointer,
nG goi phién ban mang cia todn ti new. Tinh hudng nay phdn truc
oide - sau cing ban cdp phcit mot character pointer don - nhung né
hyp ly néu ban thue sy nghi vé né. N6 1a mdt méing ky tu ma ching ta
ngiu nhién xem la mot chudi don vén cho chang ta phl(,n ban mang
(array) cta todn L& new. Tuong tu khi ching ta cdp phdt mét doi
tuong don, né goi todn tit co ban cho phin cdp phdt new.

Hay thi thém mi sau day vao cudl Ung dung driver:

Foo * f1 = new Foo[3]:
delete af 1;
Néu ban bién dich doan ma nay ¢ cudi chuong trinh driver, va sau
do chay chudng trinh, ban sé thiy két qua sau day:
Array operator new called
Foo Caonstructor called
Foo Constructor called
Foo Constructor called
Foo Destructor cailed
Basic operator delete called
Unable to find allocation for delete
{168101480]

Xem k&l qud, ban sé nhdn thdy constructor cho 16p da duge goi ba
lin, cho ba d6i ugng ma ching ta da tao. Tuy nhién, destructor chi
duoe goi mdt tn. Té hon, bdi vi khéi bo nhé duge cdp phét va thuc sy

la ba déi tugng riéng biét, thudng trinh xod cta ching ta khong thé
tim thdy né dé xod né.
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Tiél kiém thoi gian bing cdch
® Tim hi€u cdc thudce tinh trong C++
m Thyc thi mdt Idp Properly'
m Testldp Property

Né&u ban quen 14ap trinh biing nhitng ngdn ngit "méi" ching han nhu
nhu Java hodic C#, ¢6 1& ban dd quen thudc vdi khai niém vé nhiing thudc
tinh {property). Vé ¢d bdn, nhitng thudc tinh 1a cdc phan td public cta
mot Iép ¢6 nhing phuong thde riéng cOa ching dé nhén va xdc lap
nhing gid tri cua chang. Tuy nhién, khéng gidng nhu nhiing gid tri
public truyén théng, mot thudce tinh khéng thé duge truy cidp truc tiép
bai nha lap trinh - mic do dudng nhu c6 thé. Mét thude tinh ¢é nhing
ham set va get vén goi ra khi ban ¢d ghi hoat dong sang nhimg gid tri
thude tinh. C++ khong thuc thi truc tiép cde thude tinh trong ngon
ngd. Diéu nay that sy ding ti€c béi vi cac thude tinh tiét kiem nhidu
thoi gian cho ngudi ding cuéi bing viéc lam cho viée doc va ghi cdc
gid tri dir ligu trong 16p Lré nén dé dang hon.

Vi duy, ban ¢6 mot 16p ¢6 tén 1a Foo chia mot thude tinh dude goi la
age. Thudce tinh nay c6 thé duge xde 14p bdi nha phat trién dng dung,
nhung chi sang nhiing gia tri trong ddy, vi du trong ddy Lir 18 dén 80.
Biy gio, trong mot ing dung C++ "chuin”, ban ¢é thé dinh nghia l5p
v6i mot thanh vién public ching han nhu sau:

class Foo
{
public:
Foo{)
{
J
int age;
b

Né&u ban ¢6 mdt 16p nhu vay, ban e6 thé viét ma (ng dung dé truc
tiép xac 1ap thude tinh age nhu sau: '

int main()
!
Foo f;

f.age = 22;
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Van dé la ban ciing ¢6 thé xac 14p age sang mét gia tri khong hop
{¢. Gigi han chi duge thuc thi bdi "qui tdc” ring mot tudi khéng thé
nim bén ngoai day hgp 1é ti 18 d&én 80. Mi clia chiing ta khéng thi
hanh qui tic ndy. diéu nay cd thé giy ra cdc van dé cho cdc phép tinh
nio phu thude vao qui tde dang duge tuan theo. Mot phép gén khong
hgp 1¢ ¢o thé tréng nhu sau:

f.age = 10: /7 invalid

Gidi phdp 1y tudng 1a cho phép ngudi ta tryc tiép xdc l4p thude
tinh age trong 1dp nay, nhung khong cho phép he xdc lap ndé sang
nhiing gid tri bén ngoai diay hdp 1&. Vi dy, néu mot ngudi ding di lam
nhu vy va sau dé thém cdu lénh sau day:

f.age = 10;

Tudi (age) sé khong duge xac lap va gilt lai gid tri ci cda né. Viée
cudng lai su thay ddi khong duge phép nay 1a uu di€m cda mét thude
tinh thay vi cho gid tri thay d6i bat ké gia tri dau vio nao duge cho.
Ngoai ra, ching ta ¢6 thé tao cic thude tinh chi doc (read-only) vén
¢6 thé duge doc, nhung khong duge ghi. C++ khéng cung cdp tryc ti€p
khi nang nay, nhung né cho phép ching la tu tao mot thd nhu viy.
Mot thude tinh read-only hitu dung cho nhiing gid tri ma lap trinh cin
truy c¢ap, nhung khong thé chinh stta chéng han nhu tng bd nhd cé
sdn trong hé théng. Cdc thude tinh nhu vay tigt kiém thoi gian bing
viée lam cho ma d& doc hon trong khi vin duy tri tinh toan ven di
lidu.

Thyc thi cac thude tinh

Tao mjt 16p don gidn thuc thi nhitng thudc tinh cho mét kiéu riéng
biét - trong trudng hop nay 13 cée s6 nguydn {integer) ¢6 thé minh
hoa tinh ndng C++ nay. Sau day ching ta ¢6 thé tuy bién 16p d€ cho
phép chi cdc kidu s8 nguyén hofic cdc gid tri s nguyén riéng biét.

1. Trong code editor ma ban chon, tao mot file méi dé chida ma
cho phén thyc thi cta file ngudn.

Trong vi du nay 13 file duge dit tén ch25.cpp méc du ban ¢6
thé sir dung bal ky tén nao ban chon.

2. Go nhdap ma tu Listing 25.1 vao file.
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#include <stdio.h>
#include <string>
class IntProperty

Listing 25.1 Ldp Property.

int temp;
int &iValue;
bool bWrite:

public:

void Init()
{
bWrite = false;
i
IntProperty{void)
- iValue{temp)

(nit();
}
virtuat void set(int 1)
{

iValue = i;
}
virtual int get(void)
|

return ivValue:

public:

!

tntProperty(int& i)
© iValue(i)

{
Initg}:

}

intProperty( int i, booi read, bool write )

©iValuedi)
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Init{).

1

IntProperty({ const IntProperty& aCopy )
: iYalue{aCopy.iValue}

init(};
}
virtual ~intProperty()
!
}
/1 Accessars
int getValue{ void )
I
refurn ivValue,

boo! getWrite(void)

return bWrite;
}
void setWrite(hool write)
{

bWrite=write;
]
/t Qperators
intProperty& operator=( int i)

{

if{ bWrite }

set{i);
else

printf(“Trying to assign to a read-only property\n”);

return “this;
]
/f Cast to int
operator inl{)
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1
1

return get(y:

i

Ldp nay thye thi mot thude tinh theo cdc chuidn C++ va lam vidce
nhu thé né 1a mot thude tinh Java hoide C#, Ching ta sé ¢ thé doc va
ghi sang gid iri dd liéu ma khéng cAn phéi viét thém ma , nhung cdc
gid tri dir lieu sé duge hicu lue hoa cho day duge phép. Pé si dung
né, ching ta can nhiang nd trong mdt 16p ma ngudi dung cudi st luong
tdc. Lép nay sé phoi bay thude tinh intProperty cho ngusi dung cudi
nhung instance cua lép int’roperty irong bat ky 16p khdac sé lam viée
vOi mot bién trong cia lép d6. Ldp intProperty that su c¢hi 1 mot
wrapper xung quanh mét tham chiéu dan dén mot bién, nhung bicn
d0 st ndm bén ngoai pham vi cla l6p int Property.

Cha ¥ rang cde phuong thde set (<> 1) va get {(>2) cla Idp nim bén
trong chinh 16p, nhung cing duge khai bdo l1a virtual. Piéu dé ¢6
nghia 12 thue thi mot 16p didn xudt vén loc ra nhiing gia tri div liéu
nhitl dinh thi binh thudong nhu ching ta s8 thiy trong 16p Age Prop-
erty sau d6 trong ky thuit nay.

Pé dan xudl mol 16p i 1dp int Properly, ching ta chi viée ghi de
ciie phuong thite get va set bing cdch ching ta mudn. Dé giéi han day
gid tri 86 nguyén ching han, ching ta chinh sda phuong thice set dé
chi cung ¢dp nhing gig tri ma chang ta cho phép. Ngodai ra ching ta
phdi ghi de phuong thic operator = boi vi operator = khong bao giv
duve thia k& bdi mot 16t dan xuit. D6 13 do ban c¢é thé xde ldp chi
mét phdn cia doi tugng - ma ngdn ngd s& khéng cho ban thuc hign,
do dé ban cang phai ghi dé todn t. Khi ban tao mot 16p din xudt,
operator= duge goi cho 16p co sd. Diéu niy xdc ldp chi cde bién thanh
vitn trong 16p c¢o s§ va sé khong xic lap cde bién thanh vién trong
I6p din xudt. Néu khong phan con lai cia 1dp vidn khong doi.

3. Thém ma tu Listing 25.2 vao file ngudn,

Chung ta ¢6 thé don gidn tao mot [ile méi dé luu tri 16p méi nay
nhung chi viée két hop ching cho muc dich nay thi d& dang hon.

Trong truong hop nay, chidng ta sé s dung intProperty trong mot
[6p khace.
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Listing 25.2: Md rgag 1dp IntProperty

glass AgeProperty : public IntProperty
1' ;
private;
virtual void set{int i)
if{i>=18 && i <= 80 )
IntProperty::set{i):
}
public:
AgeProperty{ int &var }
- IntProperty(var)
I
i
AgeProperty& operator=({ int i)
{
IntProperty. .operator={i);
return *this;

L

Biy gid dé sir dung 16p, ching ta cdn nhung déi tugng duéi dang
mot thanh vién public cua 16p dong goi va cung cdp cho né mdat thanh
vien d ligu ma né ¢6 thé truy cidp dén nhiing gid tri set va get. Lép
thude tinh chi la mdt wrapper bao quanh mét gid tri béi vi né chia
mol Ltham chiu dan sang mét gid tri dit liéu bén ngoai 16p, né cé thé
chinh sUa tryc tiép dir lidu cho mot 16p khde. Pidu dé ¢é nghia ring
bat ky thay déi duge thuc hién déi véi tham chiéu trong 16p IntProperty
s¢ duge phdn dnh ngay tdc thi trong bién thanh vién 16p nén tang.

D¢ thdy duge tat ca didu nay duge ldp ghép nhu thé nao, phdn ké
Lidp thém mol 16p von tan dung 16p Age Property.
Test lép Property

Sau khi da dinh nghia 16p Property, ching ta cin test né. Cdc buée
sau ddy hudng dan cach thuc hidn;
1. Trong code editor ma ban chon, tao mét file méi dé chia ma
cho chuong trinh thu nghiém.
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‘Trong vi du nay chuong trinh thi nghiém duge dat tén la
ch25.cpp.
2. Dat ma tu Listing 25.3 véao file driver thu nghiém.
Listing 25.3: Test Idp InlValue

class TestintValue
private:
int mylnt;
public:
TestIntValue{)
s ifmylint)

mylnt = 0;
]
void Print()

{
printf{"mylnt = %dw\n”, mylnt );
!
public:
AgeProperty i;
3

laip nay chda mdt gid tri s6 nguyén don, thanh vién dit liéu duy
nhdl cia né. Thanh vién dir ligu duge két hgp véi 16p Property trong
cosntructor cho 16p, do dé bat ky thay déi ddi véi bign thanh vién sé
duye phan dnh ngay tde thi trong 16p Property va 16p TestIntValue
cung mot hic.

Bdi vi gid tri dif liéu duge s dung theo tham chi&u trong lép
Property, viéc thay d6i thude tinh tuong duong viée thay déi true tiép
thanh vién dir lidu gdc. Ching ta kiém sodt cdch di lidu duge thay
ddi nhu thé& nao trong khi cho phép trinh bién dich tao ma thuc hién
viége xu 1y dir Hgu that su.

L.6p cua ching ta minh hoa cdc gia tri d ligu thay ddi nhu thé nao
va chang duge gan sang gid tri ndo bdt cd luc nao. Chang ta sé& s
dung 16p nay dé thay Iép thude tinh lam viée nhu thé nao.

3. Thém ma ti Listing 25.4 vao cudi file hién cé.
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Lisling 25.4: Ma driver Ihlf nghigm,

int main{int arge. char **argy)
!

TestintValue tiv:
tivi = 23 23
printf{"Value = %dn”. {intitiv.i );
tiv. Print(}:
tiv.i.setwritef true ); 25
tivi = 23;
printf{"Valug = %dwn”, (intitiv.i );
int x = tiv.i;
tiv. Print();
printf("X = %dwn”, x };
tiv.i = 99;
printi("Value = %d\n”, (intMiv.i );
f
4. Luu file ngudn trong code editor va déng ung dung editor.
5. Bién dich file bing trinh bién dich ua thich trén hé diéu hanh
ua thich. '
Néu ban da 1am 6t mei thii, ban s& thay két qud sau day tif dng
dung:
$ Ja.exe
Trying to assign to a read-only property
Value = 0 24
mylint = 0
Value = 23 26
mylnt = 23
X=23
Value = 23
K&l qua ¢ trén minh hoa ring 16p thudc tinh lam viée tdt. Gid tri
ban dau cia s& nguyén la 0 nhu duge xdc dinh trong constructor. Béi
vi 16p da mic dinh sang read-only (setWrite dd chua duge gei), mot
nd lye nhiam ghi sang bi&én (= 3) din dén viéc thay ddi da khong dugc
thuc hién (= 4}. Sau khi x4c dinh ¢& d& cho phép céc thay déi (=2 5),
chdang ta ¢6 thé gdn cdc gid tri vao bién va chinh ska né trong két qua

(= 6).
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Tiél kiém thoi gian bing cach:
& Tim hiéu su hiéu luc hoa di¥ liéu vdi cac 1&p
m Tao moét (gp higu luc hoa dir liéu
M TestIdp
Hiéu lyc hod dir lidu la mét trong nhitng chiic niing ¢d bdn nhat va
thong dung nhat cta mét chuong trinh mdy tinh. Trude khi ban ¢6 thé
thao tée trén mél mau diy liéu nao dé. ban can biét lidu né ¢é hop 1¢
hay khong. Cho du né 13 mét ngay thang, mot thii gian, médt tudi tdc
hoac mot sé an sinh xd hoi (Social Security) di nita, du liéu ma ban
chip nhan dua vao chuong trinh s@ gy ra cac vdn dé néu nd ¢6 mot
dinh dang khing hop lé.
1liéu lue hod mét kidu dif lidu 12 mot dang déng gdi hean hédo lam
cho né tré thanh mét tde vu hoan hdo dé gan vao mot 16p C++. Bdi vi
ching ta déng géi dir lidu va cde qui Ldc (rule) cho kiéu dir liéu bén
wong mot 16p, ching ta ¢6 thé di chuyén 16p dé tir project ndy sang
project khae, bat ¢ noi nao kiéu dif li¢u duge cin dén. Diéu nay tiét
ki¢m thii gian trong vige thue thi I6p cing nhu théi gian va cong sdc
trong viée hicu lue hod va test iop.
Thyc thi sy hiéu lyc hoa dif liéu vai cac Ip

Thue hién cde bude sau diay dé tao sy hicu lue hod riéng cia ban:
1. Trong code editor ma ban chon, tao mot file méi dé chda ma
cho [ile header.
Trong vi du nay 16p duge dat tén la ch26.cpp.
2. Gd nhap ma ti Listing 26.1 vao file.
Listing 26.1: Ldp hifu lvc hoa.

#include <string>

/f Gonstants used in this vaiidation

#define SSN_LENGTH 8 -> 1
#define SSN_DELIMITER ' 22
// The validator class

class SSNValidator

I
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/1 tnternal member variables

private:

/7 This is the actual SSN.
std::string _ssn:

/f This is the flag indicating validity.
bool _valid;

protected:

bool IsValid{const char *strSSNY;

oublic:

b

/1 Constructors and destructor

SSNValidator{);

SShValidator{ const char *ssn };

SSNValidator{ const std::string& ssn );
SSNValidater( const SSNValidator& aCopy );
virtual ~SSNValidator(}:

/1 Accessors for this class

boot Valid(} { return _valid; I

stdustring SSN{) | return _ssn; ;

void setSSN{ const char *ssn);

/1 Operators for this class

SSNValidator operator=({ const char *ssn ),
SSNValidator operator=( const std::string& ssn );
SSNValidator operator=( const SSNValidator& aCopy ):
operator const char *{);

3. Luu ma trong code editor.

BDay s¢ 1a dinh nghia cho d6i tugng Validator. Sau dé 16p nay
¢d theé duge dua vao nhitng module khae dé hiéu lue hoa kiéu
ma chung ta dinh nghia. Trong vi du nay ching ta dinh nghia
mot sd Social Security cia My.

4. Go nhip ma ti Listing 26.2 vao file méi.
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Listing 26.2: Social Securily Nomber Validator

#include <ctype.h>
bool SSNValidator::IsValid{const char *strSSN)

i

J

int i

/1 No NULL values allowed.

if { strSSN == NULL }
return false;

/1 Gopy the result into a string. removing all delimiters.

stdzistring sSSN:
for { 1=0: i<{int}strien(strSSN); ++i )
it { strSSN[i] '= SSN_DELIMITER )
SSSN += strSSNJi;
// Must be 9 characters.
return false;
/1 Check to see whether all characters are numeric.
tor (1i=0; ik(int)strlen(sSSN.c_str()); ++i )
it { lisdigit{ sSSNi] ) ) '
return false;
/1 Must be okay.
return true;

// Constructors and destructor
SSNValidator:: SSNValidator (}

{

}

.ssn = "
_valid = false;

SSNValidator::SSNValidator( const char *ssn )

/f Only assign if valid,
_valid = 1sValid{ ssn ),
if { _valid)

_SSN = ssn;
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SSNValidator-SSNValidator{ gonst std::string& ssn )

i Only assign if valid.
_valid = IsValid{ ssn.c_str{}) };
it _valid |}

_SSN = $SN;

SSNvalidator: SSNValidator{ const SSNValidator& aCopy )’

_ssn = aCopy. _ssn,
_valid = aCopy._valid;
}
SSNValidator::~SSNValidator{)
it
yoid SSNValidator::setSSN{ const char *ssn)
I
/1 Only assign if valid.
if { IsValid{ ssn })
\
_valid = true;
85N = ssn;

|
/f Qperators for this class
SSNValidator SSNValidator::operator=( const char *ssn )
{
/7 Only assign if valid,
if { 15Va!id( ssn ) )
|
_valid = true;
_§5N = $5N;
. ¢
return *this;
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SSNValidator SSNValidator::operator=( const std::string& ssn )
!
// Only assign if valid.
if { IsValid( ssn.c_str{) ) )
{
_vaiid = true;
_SSf = $SN;
}
return “this;
)

SSNValidator SSNValidator;.operator=( const SSNValidator& aCopy )
|

_valid = aCopy._valid;

_ssn = aCopy._ssn:

return *this;
}
SSNVatidator::operator const char *()
!

return _ssn.c_str{);

5. Luu mi va déng code editor.

File ma ching ta vira dinh nghia sé 1a mot kidu thue sy ma ban cé
th¢ si dung trong cdc Ung dung riéng cta ban dé luu trit va hiéu luc
hoa Social Security Number (SSN). Ban sé khéng bao gisd phai viét
lai ma dé kiém tra chiéu dai coa mot muc nhdp (entry) hoac ndi dung
cha né dé xem nd ¢6 thé 1a mot gid tri SSN hgp 1& hay khong.

Chd y rang céac hding duge cung cdp cho chidu dai cta SSN va dau
tich cua né (xem cdc dong duge ddnh ddu (° 1 va © 2). Didu ndy cho
phép ban dé dang chinh sia ma n&u dinh dang SSN thay d6i theo
thoi gian. Mot ngay nao dé ban ¢6 thé cin thay déi SSN d€ st dung
thém chir 56 hodce dé dinh dang bling mot dau tdch khac. Chudn bi
cho diéu nay bay gid sé 1iét kiém cho ban lugng thai gian 16n sau nay.

Test l6p SSN Validator

Sau khi tao l6p Validator, ban nén tao mét driver thi nghiém d&
bio ddm ma cta ban chinh xdec va huéng ddn moi ngudi cach su dung
ma cua ban.
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Tao modt driver thit nghié¢m s& minh hoa sy hiéu luc hod céc loai
dau vao khac nhau 1 ngusi dung va sé cho thay 16p Validator duge
su dung nhu thé naoc. Driver s& chita modt s8 phéptest co ban cta 16p
¢ing nhu chdp nhéin cdc Social Security Number ti ngudi dung dé
thdy chang c6 hgp 1& hay khong.

I'rong vi du nay, ching ta tao mot driver thit nghiém vén thye hién
hai diéu. Thi nhat, né tao mdt loat cdc phép test chudn dé minh hoa
cdc muce nhap 6L va xau du tinh cho kiéu. Thi hai, driver th( nghiém
¢ho phép nha lap trinh thir cac kiéu muc nhap khic dé thay lép c6
luu tri chang hay khong.

1. Trong code editor ma ban chon, md lai file dé chda méa cho
chuong trinh thit nghiém.
Trong vi du nay chuong trinh thu nghiém duge dat tén la
ch26.cpp.

2. Thém ma tir Listing 26.3 vao file driver thd nghiém, thay thé&
cde tén ma ban di s dung cho dinh nghia 16p SSN & ngi thich
hgp.

Listing 26.3: Ma driver thit nghiém

const char *TrueQrFalse{ bool value }
!
if { value )
return “TRUE";
return “FALSE™;
}

void DoValidTest( const char *strName, SSNValidator& ssn, bool expected_resuit
)

{
bool bValid = ssn Vaiid{),
printf(“%s: Result %S. Expected Result: %sS. %s\n”, strName,
TrueOrFaise( bValid ), TrueQrFalse( expected_result ),
( bvalid == expected_result ? "PASS”™ : “FAIL" ) );
|
int main{int arge, char **argv)
{
if (argc < 2)
{
printf(“Usage: ¢h3_15 ssn1 [ssn2]..\n");
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exit(1};
!
for (int i=7; icargec; ++4i )
{ :
SSNValidator ssn{argv{i]);
if { ssn.Valid() )
printf("%s is a valid Social Security Number\n”, ssn.SSN().c_str() );
else
printf("%s is NOT a valid Social Security Numbern”, argv[i} };

'
/t Bo some generic testing.
SSNValidator ssnNULL{ NULL );
DoValidTest({ “NULL Test”, ssnNULL, false );
SSNValidator ssnGood(“0CC-00-0000");
DoValidTest( “Good Test”, ssnGoad, true );
SSNValidator ssnBad{"0000a0000");
DoValidTest( "Bad Test”, ssnBad, false );
return 0;

}

3. Luu flle driver trong code editor vd déng chuong trinh code
editor.

4. Bién dich chuong trinh thi nghiém bing trinh bién dich ma
ban chon va chay né trén hé diéu hanh ma ban chon.
Nhap cdc d6i sd dong lénh chidng han nhu
123456789 000-00-0000 0909 a 12345678
012-03-3456
PDdy don gidn la cdc dang Social Security Number, mot s8 hop 18
vii mit s8 khong hop 18. D61 s6 thit nhat chda 9 chir s§ va khong c6
ky tu chit - 80 nao sé hgp 1¢. Poi s6 thit ba khéng chita 9 chit s8 va do
do khong hgp [¢. Dang thd tu chita mét ky tu khéng hop 18 (a). Cac
myc nhdp th hai va thit ba tréng hop 1, nhung ching ta khéng xit ly
ky tu dau gach, do dé ching s& duge xem 14 khéng hop 18 bdi chuong
trinh.
Néu chuong trinh lam vige tat, ban s& thdy két qud tir driver tha
nghiém nhu duge minh hoa trong Listing 26.4.
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Listing 26.4: K&t qua tir driver bt nghiém

$ /a 123456789 000-00-000 0909 212345678
01-02-2345 .
123456789 is a valid Social Security Number
000-00-000 is NOT a valid Social Security
Number
0909 is NOT a valid Social Security Number
a12345678 is NOT a valid Social Security
Number
01-02-2345 is NOT a valid Sociai Security
Number
NULL Test: Result FALSE. Expected Result:
FALSE. PASS
Good Test: Result TRUE. Expected Result:
TRUE. PASS
Bad Test; Result FALSE. Expected Result:
FALSE. PASS
Nhu ban c¢é thé thay qua két qud, ddu tién chudng trinh kiém tra
cde d6i s6 ddu vao tir ngudi dung. Nhu ching ta mong dgi, chi gid tri
déu vao dau tién hgp 1é. Tdt ¢d muc nhip cdn lai khong hgp 1&. Céc
phép test con lai don gidn hiéu lyc hod ring cdc diéu kién da biét
fam viéc tot.

Tiét kiém thoi gian bing cdch
M Tao mét Idp Date generic
® Thyc thi chiic nang ngay thang vao Iép
M Testldp
Mét trong nhitng tdc vu thong thudng nhat ma ban sé giip phdi khi
mot nha l4p trinh lam viée v6i cdc ngay thang. Bay gi¢ ban tinh todn
khi nao mét thit gi d6 duge mua hoe duge bdn hode hiéu lyc hod dau
vao L ngudi ding, dng dung cia ban s& cAn hd tr¢ cdc ngay thing.
Thu vién C chudn chda céc thudng trinh khdc nhau dé€ lam viée vdi
cdce ngay thiang ching han nhu cdc ham time va localtime. Tuy nhién,
van d¢ 1a nhimg thudng trinh nay khéng thyc hién viée hiéu lyc hod
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thich hop - va déi véi van dé do, chfmg khéng dé sd dung. Do d6 s&
tuyél voi néu moi 16p thue thi tat ¢d chic ning ngay théng ma ching
ta muodn trong cdc ng dung. Bing cdch tao mét 16p von cé thé da
dang duge mang chuyén ti project nay sang prOJect khéae, ban sé tiét
kiém thoi gian trong cdc giai doan phét trién, thiét k& va test cda
project.

Bai vi cac ngay thang 1a mét khdi tao o bdn cha cdc (ng dung, sé&
hop 1y néu tao mét 1dp xi 1y ching va hiéu Iuc hod ching. Né&u ban
lap mét danh sdch tat ca chitc ning ¢o bdn ma ban muén trong mot
I6p nhy vay, cé 18 c6 mdt didu gi d6 nhu sau:

B Hiéu lyc hoa cac ngay thang

® Thyc hién cac phép tinh ngay thang

M Tinh ngay cla tuén

B Tra vé cac tén ngay va thang

m Chuyén ddi cac ngay thang dang s& thanh cac chudi

Cé nhiéu ham khde hitu dung, nhung nhitng ham nay quan trong
nhét trong bat ky ung dung. Trong ky thuat nay, ching ta s& xem
nhing cdch tdn dung mét 16p Date trong cdc dng dung riéng cda
ching ta va cach thyc thi chic nang cén thigt d€ thyc hign moi tha
lrén danh sach dic tinh cho mét 16p Date.

Tao lép Date

L.am theo cdc bude sau day d€ tao 16p Date c4 nhén riéng cla ban:
1. Trong code editor ma ban chon, tao mot file méi d€ chaa ma
cho 16p Date.
Trong vi du nay, file duge dit tén 1a ch27.h mac do ban ¢6 thé
su dung bat ky tén nao ban chon.
2. Gb nhdp mi ti Listing 27.1 vao file.
Listing 27.1; Dinh nghia |dp Date

#ifndef CH2/H_
#detine CHZ27H_
#inciude <string>
const int MaxMonths = 12;
const int MaxYear = 9999;
typedef enum
{
MMDDYYYY = 0,
DOMMYYYY = 1,
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YYYYMMOD = 2

| DateFormat:
class Date

!

private:

// Store dates in Julian format,

long _ulian,

/f The month of the year (0-11)

int _month;

// The day of the month {0-30)

int _day_of_month;

{/f The day of the week (0-6)

int _day_of_week;

/f The year of the date {0-9999)

int _year;

/f A string rebresemaﬁon of the date
std::string _string_date;

/t The format to use in the date
DateFormat _format;

{/ See whether a given date is valid.
boal isValid(int m, int d, int y);

/{ Compute the day of the week.

int DayOfWeek( int m, int d, int y );
/f Convert to Julian format.

long Todulian();

/f Convert freem a Julian format.
void FromdJulian(},

/f Initialize 1o defaulls.

void Init{void),

{/f Make a copy of this date.

void Copy( const Date& aCopy ),

/! Convert to a string.

const char *TeString();

pubdic:

/f Constructors and destructors
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Date();
Date{ int m, intd, inty),
Date({ const Date& aCopy J;
Date( long julian );
virtual ~Date(};
/! Operators.

/1 Assignment gperator

Date operator=( const Date& date );

/t Conversion to Julian date

operator long(};

/f Conversion to a string

operator const char *();

/f Accessors

int Month() { returs _month; };

int DayQfMonth() { return
_day_of_month, };

int DayOfWeek(} { return

_day_of_week; };

int Year(} { return _year; };

const char *AsString{) { return
_string_date.c_str(}; };

DateFormat Format() { return _format; };
void setMonth( int m );

void setDayOfMonth( int _day_of_month );
void setYear{ inty );

void setFormat{ const DateFormat& f );
{// Operations

// |1s a given year a leap year?

hool isLeapYear(int year) const; y
/1 18 this date a teap year?

bool isLeapYear(void) const;

// Return the number of days in a given
month,

int numDaystnMonth{ int month, int year

);
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/1 Return the number of days in the current
month.
int numDaysinMonty( void ),
/1 Some usefut operators for manipulation
Date operator+({int numDays);
Date operator+={int numDays):
Date operator-(int numDays);
Date operator-=(int numDays),

'
#endif
3. Luu ma trong code editor va déng file.

File ma ban vita tao la file header va giao dién cho l6p. Day la
nhitng gl ma "cdng chiang” s& thdy khi ho mudn s dung 1ép. Do
d6, bude ké ti€p la thuc thi chic ning cia chinh 1ép.

4. 'l‘rﬁng code editor ma ban chon, tao mét file méi dé chia ma
cho phéan thuc thi cia 18p Date.
Trong vi du nay, file duge dat tén 1a ch27.cpp mic da ban ¢é
thé s dung bdt ky tén nao ban chon.

5. GO nhap mai tir Listing 27.2 vao file.
TGt hon hay sao chép ma tir file nguén trén Web site di kém
c¢ha sdch nay. Thay déi tén cda cdc hiang va bién khi ban chon.
Pay 1a tat cd hang v dinh nghia ma ching ta sé st dung cho
16p. Bu6e ké tigp 14 thém phén thuc thi thue su.

Listing 27.2; File ngufin 16p Date

#include "ch27.n” ‘
/f Some information we need.
const char *MonthNames|] = {
“January”,
“February”,
“March”,
"April”®,
“May”,
“June”,
“July”,
*August”,
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“September”,
“October”.
“November"
“December”
R
int MenthDays[] =
{
31. 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31
',
char “DayNames{| = (

“Sunday”,

“Monday”,

“Tuesday”,

“Wednesday”,

“Thursday”,

“Friday",

“Saturday”
h
#define OCTS_1582 (2299160L) /1 “really” 15-Oct-1582
#define 0CT14_1582 (2299169L) /f “really” 4-Oct-1582
#define JANT_1 (1721423L) :
#define YEAR - (365)
#define FOUR_YEARS (1461)
#define CENTURY (36524L)

#define FOUR_CENTURIES (146097L)

static int DaysSofar[]{13] =

{
{0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365),
{0, 31, 60, 91, 121, 152, 182, 213, 244, 274, 305, 335, 366}
p

Thyc thi chiic nang Date

. — — ——— — ——— — —

Sau khi da dinh nghia I6p, dén lic phai thye thi chic nang thue sy
cho 16p d6. Trong trudng hop nay ching ta mudn thém tat cd logic d8
xu ly va dinh nghia cdc ngay thdng. Hay lam diéu d6 bay gio.
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1. Md lai file ngudn lép Date (duge dit tén la ch27.cpp). Thém
ma ti Listing 27.3 vao file.

Listing 27.3: Chifc nang Date.

void Date::Copy{ const Date& aGopy }

{
_julian = aCopy._julian,
_month = aCopy._maonth;
_day_of_month = aCopy._day_of_month;
_day_of_week = aCopy._day_of_weelk;
_year = aCopy._year;
_format = aGopy._format;
_string_date = aCopy._string_date;

void Date:Init{) > 1

utian = @;
_month = 1;
_day_of_month = 1;
_day_of_week = 0,
_year = 2004;
format = MMDDYYYY;
_string_date = AsString();
I
int Date::DayQfweek{ int m, int d, int y)
{
_day_of_week = ({_julian + 2) % 7 + 1};
return day_of_week,
}
boo! Date::lsValid(int m, int d, int y) >2
!
{/f Check the year,
if {y<0Cily>MaxYear)
return false;
/f Dq the month.



Phan IV: Cacldp

203

J

if {m <11 ms> MaxMonths )

return false;
/f Finally, do the day of the month. First. the easy check...
f{d<1ild>31)

return faise;
// Now, check the days per THIS month.
int daysPerMonth = MonthDays[ m |;
if { isLeapYear{y })

if{m==2)

daysPerMonth +4+;

if ( d > daysPerMonth )

reiurn false;
/1 Looks good.
return true;

long Date: ToJdulian() =23

{

int a
int work_year=_year;
long i;
int Ip;
/f Correct for negative year {-1 = 1BC = year 0},
if {work_year < Q)
wark_year++,
ip = '(work_year & 3), // \p = 1if this is a leap year.
] =

{(work_year-1) / 4) + /f Plus ALL leap years...

DaysSoFar|lp}[_month-1] +
_day_of_month +
(work_year " 365L) + /f Days in years
JANT_1 +
-366; // adjustments
// Deat with Gregorian calendar
if (j >= OCT14_1582)
{
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a = (int){work_year/100), .

j=j+2-a+ a4 // Skip days that didn't exist.
)
_julian = j:
return _julian;

void Date::FromdJulian(} 2>

|

long zY,

short m,d;

int Ip;

z = _julian+1;

if {z >= OCT5_1582)
{

z -= JAN1_Y;
Z = 7 + (ZCENTURY) - (2/FOUR_CENTURIES) -2;
2 += JAN1_1;

)

Z =12 - ((z-YEAR) / FOUR_YEARS); // Remove leap years before the
current year,

y = z/ YEAR,
d = (short) {z - {y * YEAR)),
y=y-4712; _ /f This is our base year in 4713 B.C.
fy<t)
y—!
p="y&3), {// ip = 1if this is a leap year.
if (d==0)
{
y—.
d = (short) (YEAR + ip);
!

m = {short) (d/30); {/f This is a guess at the month.
while (DaysSoFar{lp][m] >=d)
m—; {f Correct guess.

d = {short) (d - DaysSoFar[Ip}[m]);
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_day_of_month = g,
_month = (short) {m+1);
if { _month > 12 )
| :
_month = 1;
y ++,
}
_year = {short) v,
_day_of_week = DayOfWeek( _month, _day_of_maonth, _year );
}
Date::Date{)
{
init();
ToString();
}
Date::Date{ int m, int d, inty)
{
Init();
if (Isvalid{ m, d, y))
{
_day_of_month = d;
_month = m;
_year =y
_julian = Teduhian{),
ToString();
_day_of_week = DayOfWeek( _month, _day_of_month, _year };

!
Date::Date{ const Date& aCopy )
{

Init();

Copy{ aCopy );
I
Date::Date(‘long julian )
{
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Init();
_julign = julian:
FromJulian();
ToString();

!

Date::~Date(}

1
Init{);
!
Date Date:operator=( const Dale& date )
!
Copy( date );
return “this;
!
/# Conversion to Julian date
Date::operator long()
!
return _julian;
}
/f Conversion to a string
Date:.operator const char *{)
I
return _string_date.c_stri};
!
void Date::setManth({ int m )
|
it {m <0l m>MaxMonths )
return;
_month = m;
}
void Date::setDayOfMonth( int d )
|
if(d<1d>31)
return;

/t Now check the days per THIS month.
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int daysPerMonth = MonthDays[ _month ];
it ( isLeapYear{ _year ) )

if { _month ==2)

daysPerMonth ++;

if { d > daysPerMonth )

return;
_day_ot_month = d:

|
void Date::setYear( inty )
!
f{y<0Illy>MaxYear)
return;
year =y,
}
void Date::setFormat( const DateFormat& f }
{
_format = f;
}
bool Date:.isLeapYear( void ) const
|
return ( (_year >= 1582) ?
(Lyear % 4 == 0 && _year % 100 != 0 Il _year % 400 == 0 }:
(_year % 4 == 0) );
}
bool Date:.isLeapYear{ int year ) const
{
return ( (year >= 1582) ?
(year % 4 == 0 && year % 100 != 0 Il year % 400 == 0 )
{year % 4 == Q) ¥
i
// Return the number of days in a given month.
int Date::numDaysInMonth{ int m, int y )
|
/f Validate the input.
{1 Check the year.
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f{y<0Ily>MaxYear)
return -1;

// Do the month.

if (m <111 m>MaxMonths )
return -1;

int daysPerMonth = MonthDays| m |;

it {isLeapYear(y })
if{m==2)

daysPerMonth ++;
return daysPerMonth;
}

/f Return the number of days in the current month,

int Date::numDaysInMonth{ void )
{
int daysPerMonth = MonthDays[ _month ];
if { islLeapYear( _year ) )
if ( _month == 2)
daysPerMonth +4;
return daysPerMonth;
}
Date Date:operator+{int humDays)
{
long j = _julian,
j += numDays;
Date d{j);
return d;
i
Date Date::operator+=(int numDays)
{
_julian += numDays,
FremdJulian();
ToString();
return “this;
}
Date Date::operator-(int numbDays}
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{

long j = _julian;
j -= numDays;
Date d{j);
return d;
!
Date Date::operator-=(int numDays)
{
_Julian -= numDays;
FromdJutian{):
ToString{);
return *this;
]
const char *Date:: ToString{)
{
char szBuffer[ 256 |,
switch { _format )
{
case MMDDYYYY:
sprintf{szBuffer, “%02d/%02d/%02d", _month, _day_of_month, _year );
break;
case DOMMYYYY:
sprintf(szBuffer, “%02d/%02d/%02d", _day_of_month, _month, _year );
break;
case YYYYMMODD:
sprintf(szBuffer. “%02d/%02d/%02d", _year, _month, _day_of_month ):
break;
default:
sprintf(szBuffer, "%02d/%02d/%02d", _month, _day_of_month, _year ):
break;
}
_string_date = szBuffer;
return _string_date.c_str{);
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Bay gid cé nhidu mi dé xif ly. Pung ban tdm - mi phan tich thanh
ba phan riéng biét:
® Ma khdi tao {dugc minh hoa tai = 1) set hodc get cac bi€n thanh
vién riéng I1& va khdi tao chung sang nhing gia tri mac dinh hgp 1y.
M Ma hiéu luc hoa (dusc minh hoa tai = 2) kiém tra xem dir liéu diu
vaoc co hap Iy hay khong vdi nhiing qui tac va cdc xac lap hién hanh.
m Ma thuat toan (dude minh hea tai =2 3 va =2 4) thyc hién viéc xur ly
va tinh toan ngay thang that su.
2. Luu file ma ngudn va déng code editor.
3. Bién dich ma thd nghiém dé€ bdo ddm tdt cd md duge nhép
dung va c¢hinh xdc.

Test I6p Date

Nhu véi bat ky 16p tién ich khdc, sau khi ban da vi€t mé cho 16p,
ban phai cé kha néng cung cAp mdt driver thd nghiém cho lép d6.
(dc bude sau day hudng dan ban cdch tao mdt driver thd nghiém
nhiim minh hoa ma lam viée (6t va huéng dan nhing nha ldp trinh
khae cdch st dung 16p trong cdc Ung dung riéng cda ho.

1. Trong code edilor ma ban chon, tao mdt file méi dé chia ma
cho driver thd nghiém.
Trong vi du nay, file duge d4t tén 14 ch27.cpp miéc du ban ¢é
thé st dung bal k¥ tén nao ban chon.

2. (30 nhip ma tir Listing 27.4 vao file.
6t hon hay sao chép ma ti file ngudén trén Web site di kém
ctia sdch nay. D8i tén cia cdc hing va bién khi ban chon,

Listing 27.4: Ma driver 1hif nghiém Dale.

#include <stdio.h»

#include "date.h”

void DumpDate( Date& d )

{
printf("Date:\n");
printf("As String: %s\n”, d.AsString(} );
printi{"Manth: %dwn”, d.Month(} );
printf(*Day : %dwn", d.DayOtMonth() );
printf(“Day of Week: %dwn”, d.DayOfWeek() );
printf(“Year: %dwn”, d.Year() )



Phan iV: Cacl6p 211

printf(“Leap Year: %s\n”, d.isLeapYear() ? “Yes" : “No" );
printf("Number of days in this month: %d\n”, d.numDaysInMonth(} );
| ,
int main{)
{
/f Initialized date to no values,
Date df,
/7 initialize to the end of the year to test edge cases.
Date d2{12.31,2004):
/1 Print out the dates as strings for testing.
printf("D1 as string: %s\n”, d1.AsString() );
printf("D2 as string: %s\n”, d2.AsString() );
/1 Test year wrap and the operator +=,
dz += 1,
printf("D2 as string: %s\n”, ¢2.AsString() ); > 6
// Test backward year wrap and the operator -=,
a2 -= 1,
printf("D2 as string: %s\n", d2.AsString() ):
{7/ Test the assignment operator,
Date d3 = d2;
// Check to see whether the class works properly for
// assigned objects.
a3 -= 10;
printf("D3 as string: %s\n", d3.AsString() );
// Validate the day of the week.
Date d4 (7,27,2004);
printf("D4, day of week = %d\n", d4.DayOfWeek() );
// Test the pieces of the date.
Date d5;
db.setMonth{ 11 );
d5.setDayCfMonth( 31 );
d5.setYear{ 2004 );
ab.setFormat{ YYYYMMODD ):
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CumpDate{ d5 ),
return Q;

} :
3. Luu ma dudi dang mét file trong editor va déng code editor.
4. Bién dich va chay Ung dung.
Néu ban da lam t6t moi thit vA md hoat dgng chinh xde, ban sé&

thay két qua nhu sau:

$ /aexe

D1 as string: 01/01/2004 25

D2 as string: 12/31/2004

D2 as string: 01/01/2005

D2 as string: 12/31/2004

D3 as string: 12/21/2004 >7

D4, day of week = 3

Date:

As String: 2004/12/31

Month: 12

Day : 31

Day of Week: 0

Year. 2004

Leap Year Yes

Number of days in this month: 31

C6é mdt s§ didu quan trong cin chda ¥ tif k&t qud nay. DAu tién, hay

xem dong duge ddnh dau la > Strong listing. Ddng nay duge xudt cho
doi tuong ngay thang vén duge dinh nghia véi constructor void. Nhu
ban cé thé thay doi tugng duge khdi tao phit hgp véi mft ngay thang
hgp 6. Ti€p theo hiy xem dong duge danh ddu la = 6. Dong nay
duge xudt sau khi mot ngay duge c¢dng vdi ngay thang 12/31/2004. Ro
rang, diéu nay budc ngay thing bao boc sang nam k& ti€p ma ching
ta ¢6 thé kiém ching bang cich xem két qua, thé hién 01/01/2005.
Biang cdch xem mdt lich va ching ta ciing ¢6 thé kiém ching ring
ngay thang duge thé hién tai ~» 7 thue sy roi vao mét ngay thd ba (3
trong kot qud) Sau cing, ching ta chay mdt s& phép test don gidn dé

kiém ching s§ ngay trong thdng la chinh xdc cho thang 12, cac phéan

cua ngay thang duge phan tich dang va phép tinh nim nhuin chinh
xdc.
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TAL cd di liéu xudt ndy cho phép ching ta xdc thye 16p lam viée
tot va chdc nang ¢6 thé dé& dang duge di chuyén tir project nay sang
project khdc. DPiéu nay sé tiét kiém cho ching ta nhiéu thdi gian va
cho phép ching ta thiét ké cdc chuong trinh véi chde nang ngay
thang da tao san.

K thudt 28: Ghi dé chic ndng vdi cdc phuong

Tiét kiém thoi gian bang cach:
® S dung cac mau factory
w XAy dung mot Idp manager
W Testldp manager

Mot trong nhing "miu” phdt trién phdn mém phd bién nhat 1A
méiu [actory. N6 1a mét phuong phdp phét trién phin mém lam viéc
nhu mdt factory (xi nghiép): Ban tao cdc d6i tugng ti mdt md hinh
cua mét loai doi tugng cu thé va md hinh dé dinh nghia nhitng gi ma
mé hinh dé c6 thé thyc hién. N6i chung cdch diéu nay thuye thi 1a ban
tao mol 1Gp factory cdp phat, huy cdp phat va theo ddi moét 1dp cu 86
nhit dinh cua cde déi tugng. Lép factory nay thuc su chi hiéu cich
quan 1y kiéu déi tugng von hinh thanh mét co s& cho tdt cd d6i tugng
khie trong cdy 16p. Tuy nhién, thong qua diéu k¥ diu clia cdc phuong
thic do (virtual methods), ¢6 thé quan ly tat cid d6i tugng. Hiy xem
didu niy thuye hién nhu thé nao. Bang cdch tao mot factory, sif dung
cac phuong thifec do x( 1y nhiéu kiéu déi tugng khéac nhau, chiing ta sé
tiét kiém thoi gian bing viéc khong cidn phai tai thue thi vide x ly
nay moi lan chang ta cén.

Dau tién ching ta ¢6 modt 16p quan 1y mot 16p ¢ 6 ndo dé cia cdc
doi tugng - né duge goi 1a mot factory. N6 s dung cde phuong thic do
dé quan 1y cdc ddi tugng - nghia 1a dé thém cdc d6i tugng méi, loai b
chiing, dua ching tré vé ngudi dung va bdo cdo vé nhiing déi tugng
nio dang su dung va khong dang sd dung.

Tiép theo, chang ta ¢6 mot tap hop 16p din xuat. Nhing 16p nay
ghi dé chite ndng cta 16p c¢o s6 bang cach st dung cdc phuong thitc do
dé hoan thinh nhitng tdc vu khdce nhau. Vi du, hdy xem ¥ tudng vé céc
loai I6p khde nhau dé doc cde kiéu file khde nhau. Ching ta ¢6 mot
I6p ¢u s6 v&n duge goi 14 mdt 16p FileProcessor. Trinh quén 1y (man-
ager) phal 1a mdt 16p FileProcessorManager. Trinh quan 1y tao cac
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FileProcessor khac nhau dua vao kiéu file dugc c¢dn dé€n, tao ching
néu cdn thiét hodc trd vé mot FileProcessor vén khéng dang duge sir
dung.

Tao maét lap factory

Budc dau tién dé quédn ly va x Iy cdc ddi tugng 13 tao mét ldp
factory lam viéc vdi mdt 1dp co sé generic. Céc bude sau day hudng
ddn ban cdch tao mot 1ép nhu vdy von tdn dung nhilng phuong thic
4o dé tao, thém va xoa cdc d6i tugng. Trong trudng hgp nay, ching ta
tao mdt 16p co s& duge goi la Object ma tit d6 tdt cd d6i tugng duge
quan ly s& duge dan xudt.

1. Trong code editor ma ban chon, tao mét file méi dé chda ma
cho phén thuc thi cia ma factory.

Trong vi dg nay, file duge dit tén la ch28.cpp méc du ban cé
thé si dung bat k¥ tén nao ban chon.
2. Go nhip ma tu Listing 28.1 vao file.
Lisling 28.1: Ma ngudn 1Gp co s6

#include <stdio.h>
#include <string>
#include <vector>
lass Object
{
private;
std::string _name,;
- bool _inUse;
public:
Object({void}
{
_name = "Object”;
_inUse = false;
}
Object( const char *name )
|
_name = name,
_inlse = false;
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Object( const Object& aCopy )
{
_name = aCopy._nam.e;
_inUse = aCopy._inUse;

'
I

virtual ~Object()
{
}
virtual void MarkInUse( tool bFtag )
{
_inUse = bFlag;
)
virtual boal tnUse( void )
{
retern _inlse;
}
virtual const char *Name(void)
{
return _name.c_str{);
J
virtyal void Report{) = 0;
h
class MyObject? . public Cbject
{
public:
MyCbjecti(}
. Object ("MyQbject?)
{
I
virtual void Report()
{
printf("1 am a MyQbhject? Chjectn™),
}
h
class MyObjectZ : public Object
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i
public:
MyObject2()
- Object ("MyObject?")
{
i
virtual void Report()
{
printf("l am a MyObject? Object\n”);
]
I
class MyObject3 : public Object
!
public:
MyObject3()
. Object ("MyObject3")
{
!
virtual void Report(}
|

printf{*i am a MyQbject3 Object\n”);

5
class Factory
|
private;
std::vector< Object *> _objects;
public:
Factory()
{
I
/f Method to add an cbject 1o the pool
virtual void Add{ Object *obj )
(
obi->MarkinUse( true )
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_objects.insert{ _objects.end{), obj };
'
/i Method to retrieve an object not in use
virtual Object *Get( void )
!
std::vector< Object *>ziterator iter;
for { iter = _objects.begin(); iter '= _objects.end(); ++iter )
{
if { (“iter)->InUse() == false )
{
printf(“Found onesn™);
// Mark it in use
(“iter}->MarkInUse( true ¥;
/f And give it back
return (*iter);

I
/1 Didn’t find one.
return NULL,
)
virtual void Remove( Object *obj }
{
std:vector< Object *>:iterator iter;
for { iter = _objects.begin(); iter = _objects.end(); ++iter }

{
it ( (“iter) == obj )
{
{*iter)->MarkInUse{ false );
break;
}
!
}
virtual void Report{) > 1

{
std::vector< Object ">:iterator iter;
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for { iter = _objects.begin{); iter != _objecis.end{); ++iter 3
{
if { (*iter}->|nU§e() == frue )
1
printf(“Object at %Ix in use\n”, (*iter} };
}
else
{
printf("Object at %ix NOT in usewn”, (*iter) );
}
(“iter)->Report();

b
3. Luu file sang dia va déng code editor.

4. Bién dich dung dung trén hé diéu hanh ma ban chon, s dung
trinh bién dich ma ban chen.

Test factory

Sau khi tao mdt 16p, ban nén tao mdt driver thit nghiém dé khéng
¢hi bdo ddm ring mi cla ban chinh xd¢ ma cdn huéng din ngudi ta
cach su dung ma. Cdc buée sau day trinh bay cho ban cédch tao mjt
driver thit nghiém don gian dé minh hoa 16p factory tuong tdc vdi
nhing d6i tugng dan xudt thong qua cdc phuong thite do nhu thé nao.

1. Trong code editor ma ban chon, mé file nguén dé& cha mé cho
driver tht nghiém.
Trong vi du nay file duge dat tén la ch28.cpp méic du ban cé
thé s¢ dung bat ky tén nao ban chon.
2. Go nhap ma tu Listing 28.2 vao file.
Listing 28.2: Driver thir nghiém cho d8i tugng factory

int main{)

{
// Implement an object factory object
Factory 1
/1 Add some objects to the factory
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MyObjectt *objt = new MyObjecti;

- MyObject2 "obj2 = new MyQbject?2:
MyQbject3 "obj3 = new MyObject3;
t.Add( obj1 ); '

f Add{ obj2 );

f.AdA( obj3 ),

// Remove one to simulate the destruction

of an object

f.Remove({ obj1 );

// Now try to get a new one back.

Object *pObject = f.Get();

printf{"{ got back a %s objectin”,
pObject->Name{) }:

/f Generate a report to see what is in

use.

f.Report();

'
. Luu file va déng code editor.

o)

4. Bién dich toan bd chuong trinh va chay né trong hé diéu hanh
ma ban chon.
Ban s¢ thdy két qud sau day néu ban di lam ding meoi thi.
Chu y riang phu thudc vao hé diéu hanh va phén cing, cde sd
thuc sy thé hién cho cdc dia chi s& khéde nhau.
$ Jaexe
Found ong
| got back a MyQbjectt object
Object at a050230 in use
| am a MyObject1 Dbject
Object at a050008 in use
| am a MyObject2 Object
Object at a050638 in use
I am a MyOhject3 Object
K&t qud cho ching ta thdy trinh qudn ly dang theo dai c4c 16p dén
xult Object co s¢ khéde va tao ching chi khi can thiét. Nhu ban ¢é thé

thdy, cde phuong thic 4o cho phép ching ta tao kiéu thich hop cho
16p dan xudt cy thé€ nay va tao ching khi cin thiét.
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Nhu ban c6 thé thdy, factory manager c6 thé x 1y tat ca loai déi
tugng khac nhau mién la chung dugc dan xuit tit mot 16p e¢d sd chung.
Ngodi ra, cac phuong thic 4o ¢6 thé duge st dung dé phén biét nhu’ng
doi tugng dé cho cdc nha lap trinh khdc bi€t nhing gi chiing ta ¢6 thé
i,

TiéL kiém thoi gian bing cach
m Tim hiéu cac I8p mix-in
w Thuc thi cdc Idp mix-in
M Testma

Su thita k@ (Inheritance) 1a mot ky thudt cue ky manh trong C++.
‘T'uy nhién, van dé cGa sy thita ké la ban phai cho ngudi ding cudi truy
cap tit c¢a phuong thice publu. cta mot ldp hodc ghi dé ching mot
cdach prwate (riéng) dé "an" chuing khong duge s’ dung hai nger
diing cudi. C++ ti€n hanh mot phuong phdp doi héi nd lye téi da dé
din xuat cdc 16p bing su thita k&, Phuong phép ndy hdu nhu khéng
phdl Ja modt k¥ thuat t3i uu bdi vi viée loai bé chidc ning khong mong
mudn ra khéi mét 1dp von chita nhiéu pthdng thitc ddi hdi nhiéu cong
viée hon la Lai tao 16p ngay ti ddu. Vi dy, néu ban thita k& tir mgt 1ép
von chita mot phuong thde print va ban khéng mudn phuong thie dé
duge phoi bay ra trude ngudi dung cudi, ban phdi 1am 4n phuong thiic
bang céch tao mdt phién ban private méi ciia né. Diéu nay khong qud
khé khi c¢hi ¢6 mot phuong thifc nhu vay va khi ¢é hang chuc phudng
thite, tac mdt 16p mdi s& hgp 1y hon.

That may thay, C++ cung cAp mot lya chon khéc: 16p mix-in (hén
hop). Sau ddy 12 cach lam viée ela né: Cdch dé nhét dé giéi han chic
ning ma ban cung cdp W mdtl lép.co s6 la sd dung lép 46 lam mét
thanh vién dif liéu cha 1dp thita k&€ - va cho ngudi dung cudi chi truy
cap cdc phuong thie ma ban muén ho sit dung thay vi cung cdp tit cd
phuong thie va loai bd nhing phuong thdec ma ban khéng mudn si
dung. Phuong phap nay dac biét hiu dung khi ban eé cde 16p nhé ma
ban mudn khdi tao va giéi han (d€ chi ban truy cép ching) hodc cic
lGp ¢6 toan bd chife nang nhidu hon ban cdm thdy cung cdp thoai mai
thodc qué phite tap dé ngudi dung cudi xd 1y). Lép co sd nhing 14 mot
I6p mix-in cho mot 16p thita ké.

Cédc 16p mix-in duge thue thi dudi dang cde thanh vién da lidu cia
l6p von cung cAp toan bd chife ning va duge st dung dé€ mé rong chic
ning dé6. Nhimg uu diém cda ky thudt mix-in rd rang: né cho ngudi
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dung truy cap nhitng tinh ning ma ban mudn st dung, ban cé thé gidi
han nhiing gi ngudi ding c6 thé truy cdp va ban c6 thé don gidn hod
nhing phugng thic dude cung cdp bidng viéc cung c¢dp céc wrapper
riéng cua ban ¢é nhing xdc ldp mac dinh. Khi 16p mix-in duge nhidng
grong mot 16p, ngudi dung cé thé thé hién cu thé, ban cé thé didu
khién nhiing phuong thdc nao trong l6p mix-in ¢é sin. P& lam diéu
nay, ban ¢6 thé don gian viét cdc phuong thic accessor vén cho phép
nguti dang cudi truy cdp nhiing phuong thic ma ban mudn ho sit dung
trong I6p mix-in. Pidu nay ¢6 modt so lgi ich. DAu tién ban diéu khién
su Lruy cdp nao ma ngudti dung c6 doi véi chie ning. Thu hai, néu ban
thay doi cdch lam viéc cha 16p mix-in nhing, ngusi ding cudi khong
bi anh hudng. Sau cung, ban ¢¢ thé diéu chinh chic ning cla 16p mix-
in theo nhitng nhu cfu riéng biét cua ban, tuy bi€n hanh vi cha né
trong cdc phuong thdc wrapper. Béi vi ban khéng cin phai viét toan
bé chde nang duge cung ¢dp bdi 1dp mix-in, ban ti€t kiém nhiéu thoi
sian va nguoi duang c¢6 duge mot hé thdng duge go roi diy du, tiét
kiem cho ho théi gian.

Thwic thi cac 16p mix-in

Gia st ban muén thém kha nang luu dit lidu 6 mot trong cde 16p.
Ban c¢6 thé thém mot 16p co s§ duge goi 1a C vén cho phép dir lisu
duge ghi sang mot file. Lép nay lam tat cd cdng viée quan ly file xust,
ghi sang nd va déng né. Sau d6, ban ¢o thé tac mdt 1ép mix-in dé lam
chice nang save va sau dé minh hoa chiec nadng dé duge su dung trong
mot 16p dan xuat nhu thé nao.

B¢ thye thi mét 16p mix-in, ban don gidn 1am cdc bude sau day
trong 16p hién cé riéng cua ban:

1. Trong code editor ma ban chon, tao mot file méi dé chita ma
cho phin thuc thi cta file ngudn.
Trong vi dy nay, file duge dat tén la ch29.cpp méac di ban ¢6
thé st dung bat ky 1én nao ban chon.
2. Gd nhap ma tir Listing 29.1 vao file.
Listing 29.1: Lép Mix-In

#include <stdio.h>
#include <string>
class Save
{

FILE *fp;
public:

Save( void )
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fp = NULL;
}
Save( const char 'strFi]eName )
{
ip = fopen{ strFileName, “w" ) > 1
}
virtual ~Save()
!

if (fp)
fclose{fp); . 22
!
void Write( const char “strQut ) 23
I
it (fp)

fprintt(tp, “%s\n”, strQut ;
!
void Write{ int i)
{
if { fp)
fprintfi{fp, "%, i );
i
void Write{ double d )
{
it (fp)
fprinti{fp, "%Id\n”, d);
!
FILE *getFilePointer(}
{
return fp;

b
class MyClass
l
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private;
Save s,
public:
MyClass( void }
' s{"test.txt”) >4
!
s.Write("Start of MyClass”); >5

}
MyClass( const char *strFileName )
© s(strFileName)

s Write("Start of MyClass™);
!
virtual ~MyClass()
|
s.Write{"End of My Class"); 26
}
void Log{ const char *strLog )

{
s.Write(strLog);

I
int main{int argc, char **argv)
{
MyClass mg;
for { int i=0; i<arge; ++i )
me.Log{ argvii] };
return 0,
}

Trong listing 6 trén, chie ndng Save duge thuc thi trong mét lép
mix-in vén duge sit dung boi 16p MyClass d&€ cho ngudi ding cudi kha
ning luu dd ligu tir cde bién thanh vién MyClass. Cha y réng ngudi
dang cudi khong truy cdp truc tiép chde nang Save, nhung thay vao
do suf dung né théng qua phuong thdc Log von tdn dung céc chife nang
save nhung khong trye tiép phoi bay ching.

3. Luu file ngudn trong code editor va déng code editor.
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Bién dich va test cac lép mix-in

Hay kiém chiing rdng ma lam vi¢e nhy minh hoa va cho phép ban
luu d@ liéu trong nhimmg doi tugng MyClass. bé lam diéu nay, ching
ta s& bién dich va chay chuong trinh, sau dé xem k&t qua. Cédc budc
sau ddy hudng dan ban cdch lam:

1. Bién dich ma ngudn bing trinh bién dich ma ban chen trén hé
diéu hanh ma ban chon.

Chua y ring ching ta di thuc thi tdt ca chdc ndng xu ly file - cdc
chife nang open duge minh hoa tai = 1), close (duge minh hoa tai > 2)
va save cua file trong 16p mix-in Save. Lép nay gidi quyét tat cd cong
vide riéng bidt cla hé didu hanh la xG 1y céce file pointer. Ldp chinh
wong vi du MyClass don gian lam vige véi 16p mix-in va gid dinh

ring né biét nhimg gi c¢dn lam cho cdc td hgp hé diéu hanh va méi
trudng khac nhau.

2. Chay chuong trinh trong shell hé diéu hanh ma ban chegn.

Néu ban da lam t&t moi thd, ban sé khong nhan duge két qua tu
chinh chuong trinh. Thay vao dé, ban thdy mét file duge dinh nghia
trong lop MyClass tai => 4 (dugc goi & test.txt) duge tao ra trong hé
thiong file thudng trd trong thu mye ma ban d& chay chuong trinh
trong do. File nay chda két qua duge minh hoa trong Listing 29.2.

Listing 29.2: Fife k&t qua lesl.ixt

Start of MyClass =2 7
fa
End of My Ciass > 8

Nhu ban ¢ thé thiy tir két qua, chuong trinh ghi chép mot so dit
liéu cia chinh no, bidu thi sy bat ddu va su k&t thdc cha thdi gian
song cua 16p. Ngoai ra, né cho phép ngudi dung xut cdc d6i s0 sang
chuong trinh.

BGi vi ching ta di khéng cung cdp bal ky déi s, né don gidn xudt
1én cia file thue thi, day la doi s& ddu tién cho tdt cd chuong trinh.

Chi ¥ 16p ghi chép cdc hanh dong riéng cia nd (xem > 5 va - 6,
nhitmg hanh déng nay duge 1hé hién trong file két qud tai = 7 va
-8), ciing nhu cac hanh dong cia 16p ma né duge goi tir d6. Pédc tinh

tién lgi nay cho ban moét nhét ky gd roi thiét yéu ma ban co thé xem
cdch van hanh cua chuong trinh.
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PLan V
Céc array va template

Tiét kiém thoi gian biang cach:
B Lam cho cac |dp cd thé tai sir dyng bang cach lam cho ching trd
thanh generic
W So sanh cac pointer rdng véi cac 18p khudn mau
W Thyc thi cac !ép khudn mau
® Tim hidu két qua
Béi vi céc 16p cé thé duge tai st dung lap di lap lai nhidu lan trong
C++ va ching ta mudn tac mot 1ép chung 8 mitc dé cé thé d& né duge
st dung trong pham vi Ung dung roéng nhét. Vi dy, viée tao mot 16p
von ¢6 thé in ra théng tin ban quyén chi cho mét cong ty riéng biét sé

khong hop 1y 14m, ching han nhu:
(c) Copyright 2004 MySoftwareCompany Inc,

S& hop Iy hon khi tao mét 16p in ra mdt ky hidu bin quyén, thém
tén cong ty tir mdt file khdi tao va sau d6 thém niam ti edc d6i sd
duge chuyén véo {hodc tif nam hién hanh nhu duge x4c dinh béi dong
hd mdy tinh). Cho phép dif lidu duge chén tif cdc ngudn bén ngoai lam
cho 16p trd nén generic {chung) hon, didu nay ldn lugt 1am cho né khé
dung hon qua cdac ing dung khac nhau.

Pay la ngay trong tdm cla cdu tric C++, duge goi 1a cdc template
tkhudén mau). Nhu vdi tén goi, template 1a thd c6 thé duge tuy bién
cho cdc dang dit lidu riéng biét. Vi du, xem xét modt 16p x 1y céc
pointer din sang céc kiéu dit liéu nao dé. Ldp cé kiéu dit lidu dugc tao ma
cing vao né va x{ 1y chi kidu pointer cu thé d6. Lép nay s& hitu dung néu
né dd xd 1y mdt kidu dit lidu riéng biét, chdng han nhu mdt 16p ¢6 tén
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la Foo. Tuy nhién, 1¢p thadm chi hiiu dung hon néu né da xr 1y tat cd
kiéu dir lidu khédc nhau duge gdn vio cdc pointer. Trong C, ching ta
xt Iy cdc mang pointer khong thuin nhdt bing cdch si dung céc
pointer réng (void pointer) win ld nhitng pointer din sang c¢dc khdi
b6 nhé ma khong biét loai cAu trie, kidu di liéu hodc 16p ndo ma
khéi phai thé€ hién. Thit khéng may, véi C++, cdc pointer réng khong
hi¢u qud. Vi du, xem xét ma trong Listing 30.1:

Lisling 30.1: Lam viéc vdi cac pointer rdng.

#include <stdio.h>

#include <string.h>

void delele_func( void “obj )

{ _
' if { obj)

_ delete obj;
\ _
class Foo
{
char *s;
public:
Foo( const char *strTemp )
-
printf(“Constructor for fookn™),
s = new charfstrlen{strTemp}+1];
strepy(s, strfemp);
}
virtual ~Foo()
{
printf{"Destructor for foo\n™);
delete s;
)
h
int main{)
{

Foo *f = new Foo("This is & lest”); => 1
func(f),
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Listing & trén minh hoa cdch mét pointer cé thé duge xem la
"generic” nhu thé& nao - nghia 1a khéng cé kiéu. Trong chuong trinh
chinh (duge minh hoa tai = 1), ching ta taoc mdt d6i tugng Foo méi sd
dung constructor chudn cho l6p. Sau d6, pointer nay duge chuyén dén
ham func vén xo4d pointer ma khéng biét né 1a kiéu gi. Néu destructor
cho 16p da duge goi, ching ta thdy hai dong két qud, mdt dong cho
vide tao 16p va mét dong cho viée huy 1dp.

Néu ban bién dich chudng trinh nay va chay né, ban thay két qud
sau day:

Constructor for foo

Khéng ¢6 1énh goi destructor tuong 1ing cho d6i tugng. Tai sao?
Bdi vi vao thol gian chay, chuong trinh khéng "biét" obj 1A loai d6i
tuong nao trong ham delete_func, vd do dé6 khong thé goi destructor
cho d61 tugng. D& ham "bigt" né nhan déi tugng gi, ching ta phai
chuyén né theo kiéu. N&u ching ta viét mét trinh quén 1§ cac pointer,
chiic chdn s& hiu ich khi biét cdc ki€u dir 1iéu 14 gi dé ching ta c6 thé
huy ching mét cdch pht hgp. P& tranh van dé cédc pointer réng,
ching ta don gidn din xudt tdt ci doi tugng tir mot kiu co sé chung,
chitng han nhu mat ki€u Object va sau d6 goi destructor dé cho tat ca
doi tugng. Véan dé véi didu nay 13 né khéng chi tao ra hao phi trong
vide tao cde d8i tugng va doi héi thém khong gian cho 16p co s8, né
giy ra cdc vdn dé vé6i su da thiua k& (d€ bigt thém chi tiét vé sy da
thira k&, xem k¥ thuat 22). That sy khéng c6 1y do dé gy ra thém
nhitng diéu phdc tap khi ¢é thé ¢é nhitng phuong phép don gidn hon
va trong trudng hgp nay phuong phdp don gidn hon la sa dung cédc
template C++. Cdc template s& tiét kiém cho ban thoi gian va cong
sie bing viée gidm lugng ma duge viét va khéai quét hod céce gidi phap
duge st dung qua nhiéu project.

1. Trong code editor m& ban chon, tao mét file méi dé chia ma
cho phin thuc thi cua f{ile ngudn.

Trong vi du nay, file duge dat tén 1a ch30.cpp méc di ban c¢6
thé st dung bat ky tén nao ban chon.

2. Gd nhép mé tir Listing 30.2 vao file.

16t hon, hdy sao chép ma ti file ngudn trén Web site di kém
cha sdch nay.
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Listing 30.2: Phugng phap template

#include <stdio.h>
#include <string.h>
#include <vector>
tempiate <class A> 25
class Manager
{
std:vector< A *> _objects: 2> 7
public:
Manager()
|
}
~Manager{)
|
Clean();
]
void AddInstance({ A *pQbj )
{
_objects.insert{ _objecis.end(}), pObj
)
}
void Clean()
{
std:vector< A *»:iterator iter;
for { iter = _objects.begin(); iter !=
_objects.end(); ++iter )
{
delete (*iter);
!
_objects.clear();
}
A “Newlnstance{)
{
A *pObject = new A;
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AddlInstance(pQbject);
return pObject;
} .
void Deleteinstance(A “obj)
{
std:vectar< A “»uiterator iter;
for ( iter = _objects.begin(); fter !=
_objects.end{); ++iter )
if { {*iter} ==obj)
_objects erase(iter):
delete obj;

X
class Foo
t
char *s:
public;
Foo (veid)
{
printf{*Constructor for foc\n”);
const char *strTemp = "Hello world”;
§ = new char{strlen{strTemp)+1];
strepy(s, strTemp);
}
Foo( const char *strTemp )
{
printf{(*Constructor for foc\n™).
s = new char[strlen(strTemp)+1];
strepy(s, strTemp);
}
Foo{ const Foo& aCopy )
{.
$ = new char[strien{aCopy.s)+1];
strepy( s, aCopy s );
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virtual ~Foo()
{
printf(“Destructor for foo\n™);
delete s;
i
canst char *String()
{
return s;
j
void setString{ const char *str )
{
if{s)
delete [] s,
s = new charistrlen(str)+1],
strepy( s, str ¥;

X
int main{void)
{
Manager<Foo> manager; > 6
Foo *f = manager. Newlnstance(); > 2
Foo *f1 = manager.NewInstance(),
Foo *{2 = manager.Newlnstance();
Foo *13 = manager.New|nstance();
managar.Deletelnstance( f ), -> 4
manager.Clean();
return 0;
}
3. Luu file ngudn trong code editor va déng code editor.
4. Bién dich méa ngudn bing trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.

Cha ¥ khi chuong trinh duge chay, néu ban di lam dang moi
tht, ban sé thdy két qua sau day trong cla sé shell.
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$ Jaexe

Constructor for foo >3
Constructor for foo

Constructor for foo

Constructor for foo

Destructor for foo

Destructor for foo

Destructor for foo

Destructor for foo

Két qua cho thdy constructor duge goi tir NewInstance (dude minh
hoa tai *» 2) va sau dé dugc bidu thi trong két qua (tai = 3), nhung
quan trong hon destructor duge goi ra ding cdch khi ching ta goi ra
cac phuong thic Deletelnstance cda trinh qudn 1y (manager) (dugc
minh hoa tai =2 4).

Nhu ban ¢6 thé thdy trinh qudn ly hiéu kiéu 16p Foo mic du that
sy ching ta di khéng si dung trén Foo ¢ bt ¢t noi nio trong dinh
nghia manager. Chang ta bi&t diéu nay bdi vi manager tao va xo4 céc
d6i tugng mot cdch phu hgp. N6 1am diéu nay nhu thé nay? vé co bdn
iir khod template (duge minh hoa tai = 5§ trong code listing) lam tat
cd cong viéce. Khi trinh bién dich giip phdi tir khod template, né xem
toan bg khéi (trong trudng hop nay la toan by dinh nghia 16p) nhu
thé né 1a mot "macro” 16n. Nhu ban c6 thé nh¢ lai tir bd tidn xT 1y
(C), cdc macro thay thé mdt chudi ndo dé cho mot tir khod riéng biét
trong khdi. Moi noi muc nhdp xudt hién trong template (A, trong vi
du nay) xuét hién trong khdi né duge thay thé& béng b4t ¢ nhing gi
18p khudn méu duge thé hién (tai > 6). Trong driver chinh, ban sé&
thdy dong:

Manager<Foo> manager;

Dong nay duge mé réng béi trinh bién dich dé€ thay thé€ A bing Foo
moi noi né xvdt hién trong dinh nghia template. Tuy nhién, khong
giéng nhu cdc macro, viéc kiém tra duge thuc hién vao lde su thé hién
cu thé duge tao dé chic chin riing ma duge tao 1a C++ hop 16, Vi du,
néu ching ta bé qua constructor copy tir 16p Foo, né sé tao ra mot 18i
trong viéc st dung 16p Foo trong mét 16p ¢6 tén STL bdi vi tat ca
thao tdc di chuyén trong vector dugc thuc hién bing cdch sao chép
cdce d6i tugng tif mét nol nay sang noi khde. Cé 1& ban s& thay mat 15i
tai dong dugc danh dau la = 7. Léi ¢6 18 sé ndi mét didu gi d6 vé
viéc khong tim thiy mét constructor copy cho 1dp khi vector 16p
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khudén mau di duge md réng bdi trinh bién dich. Vi 1y do nay, trudc
tién trinh bién dich thé hién cu thé toan bd 16p, st dung 16p duge
cung cdp, va sau dé bién dich ké&t qua.

Ti&t kiém thoi gian bing cdch:

® S{ dung cac I6p khudn mau trong ma
® Test cac I6p khudn mau '
W S{ dyng cac ddi s6 khong phai khudén mau 16p

Sau khi ban da tao mdt 1ép co s6 vén khéng duge sit dung lam
khuén méu (template), ban c6 thé mdé réng 16p khudn miu dé bing
cdch tdn dung né trong Ung dung. M& rong mdt 16p khudén mau cho
phép tdn dung chde néing ma ban di dinh nghia trong template bing
nhiéu cdch. Thit sy ¢6 bén cdch dé tdp dung mdt Idp khudn méiu
trong mi riéng cua ban. Tat ca cdch nay sé ti€t kiém cho ban thdoi
gian bing viéc cho phép ban tdi st dung ma hién c¢6 ma khéng can
phal viét lai né va dat duoe su tinh théng cia bd ghi 16p khudn mau
g6c cho ma cia ban.

E Ban ¢6 thé st dung ldp khuén mau that sy lam mat déi tugng khudn

mau trong ma. D& lam diéu nay, chi viée st dung mot I6p vdi mot
d6i s8 khudn mau ma ban ty chan. DAy la phucng phap khi lam viéc
vdi cac Idp doitugng chira tir Standard Template Library chdng han,
Ban c¢ thé sl dung I6p ma ban da nhan dang 1a mot khudn mau lam
mot bi€n thanh vién trong déi tugng riéng cla ban. Diéu nay cé
nghia 1a nhung mét instance cla I16p khudén mau véi mot déi sé
khudn mau ma ban ty chon trong déi tugng.

D& sU dung I16p khudn mau lam mot 16p co s& cho d8i tugng rigng
clia ban, xac dinh trude d6i s8 khudn mau va sl dyung né dé nhan
dang I6p cd s6.

Ban ¢ thé sl dyng I6p khudn mau tam mot IGp cd s& cho l9p thia
k& rieng cQa ban (mét 1dp c6 khén mau hode modt IGp khéng cd
khudn mau}, cho phép ngudi dung cudi xac dinh mét hoac nhidu déi
s8 khudn mau cho I18p.

Ky thuit nay xem xét tat ca tuy chon nay va khai thde tinh linh hoat
va stic manh eda mdi tuy chon.
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Thuyc thi cac Idp khuén mau trong ma

S& chang c6 ich loi gl néu chi thao ludn cdc cdch khace nhau ma ban
¢6 thé thuc thi cdc 16p khupn mhu trong ma ma khéng c6 nhing vi du
cu thé. Hay xem m{t vai cach khdce nhau ma chdng ta ¢6 thé tan dung
mét 16p co 56 ¢6 khudn mau trong cdc Ung dung riéng cha ching ta.
Sau day 1a cdach thue hién:

1. Trong code editor ma ban tao mét file méi d€ chda ma cho
phin thue thi cla file ngudn.
Trong vi du nay, file duge ddt tén 1a ch31.cpp mic da ban cé
thé st dung bat ky tén nao ma ban chon.
2. Go nhap ma tu Listing 31.1 vao file.
Listing 31.1 Sir dung cdc [Gp khedn miy trong ma.

#include <stdio.h>
#include <string>
// The base template name
template < class A >
class Base
{

std::string _name;

A *_pointer;
public:
Base(void)

{

_name = “Nothing”,

_pointer = NULL;
}
Base(const char *strName, A *aPointer )
!

_name = strName,

if { aPointer )

_pointer = new A{aPointer);
else
_pointer = NULL;

!
Base( const Base& aCopy )
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printf("Copy constructor called\n™;
_name = aCopy._name,
_pointer = new A(aCopy._pointer};
}
virtual ~Base()
{
delete _pointer;
}
A *Pointer{)
{
return _pointer;
}
std::string Name()
{
return _name;
}
void setPointer{ A *aPointer }
{
if { _pointer )
delete _pointer;
_pointer = new A{aPointer);
!
void setName{ const char *strName )
{
_name = strName,
!
void Print(}
{
prinif{“Base:\n");
printf(“Name = %s\n”, _name.c_ste(}));
printf(“Pointer = \n");
if ( _pointer }
_pointer->Print{);
else
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printf("Pointer is NULL\n"};

X
class Foo
{
private:
int i
public:
Foo{void)
{
b=0
}
Foo { int iNum )
{
i = iNum;
}
Foo{ const Foo& aCopy )
{
i = aCopy.i,
}
Foo ( const Foo* aCopy )
{
i = aCopy-»>i;
!
virtual ~Foof)
{
}
int getNumbar{ void )
{
return i;
f
void setNumber( int num )
|
i = tum;
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vaid Prini(void)
{
printf("Foo: i = %dwn", i),

h
/f Case 1: Using base template as a member variable
class TemplateAsMember
|
Base<Foo> _fookntry;
public:
TemplateAsMember({void)
o _fooEntry("TempiateAsMember”, NULL)
|
}
TemplateAsMember( int intNum )
. _fooEntry{"TemplateAsMember”, new Foo(intNum))
{
}
void setNum(int iNum)
i
_fooEntry.Pointer(}->setNumber { iNum );
]
int getNum{void}
{ _
return _fooEntry.Pointer{)->getNumber(};
} )
int multiply{int iMuit)
{

_fooEntry Pointer{)->setNumber { _fooEntry,Pointer()->getNumber{)
iMult );

]

void Print()

|
printf(“TemplateAsMemberin™);
_fooEntry Print(};
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I

I
// Case 2: Using the base template as a base
class
class TemplateAsBase : public Base<Foo»
!
public:
TemplateAsBase(void)
. Base<Foo>({ "TemplateAsBase”, NULL )
{
]
TemplateAsBase(const char “name, Foo
*pFoo)
- Base«Fgo>{ name, pFoo )
{
}
virtual ~TemplateAsBase(void)
{
i
void Print{)
{
printf{"TemplateAsBase:\n");
Base<foo>::Print();

h
/f Case 3. Using the base template as a base
class
/ for another templated class
template < class A, class B >
class TemplateAsBaseTemplate : public Base<A»
{
private;
B *_anotherPointer;
public:
TemplateAsBaseTemplate( void )
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- Base<Foo>{ "TemplateAsBaseTemplate”, '
NULL )

{
_anotherPointer = NULL:

j

TemplateAsBaseTemplate{ A* anA, B* aB }
. Base<Foox>( “TemplateAsBaseTempiate”,
anA )

_anotherPginter = aB;
}
B* getBPointer{)
{
return _anotherPeinter;
]
void Print{)
{
Base<A>::Print{};
if ( _anotherPointer }
_anotherPointer->Print();
else
printf{(*Another pointer is NULL\");

5
class AnotherBase
{

private:
int x;
public:
AnotherBase(}
{
Xx=0;

J
AnotherBase({ int i )
{
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X =1
}
virtual ~AnotherBase(void)
|
}
void Print{)
{
printi{“"AnotherBase: x = %d\n”, x );
}
b _
Trong Listing 31.1, mé cho thidy mdi trudng hgp c6 thé c¢é duge xi
Iy va duge st dung nhu thé€ nao. Ching ta d4 thyc thi hai 16p "binh

thudng” Foo va AnotherBase von duge st dung lam cédc d6i s6 khuén
méu dé chi dinh cédc 16p khudn méu.

Test cac I6p khuén miu

D@ kiém tra xem mé cé thuc sy hoat dong hay khong, ching ta cin
thye thi mot driver thd nghiém. Cdc buée sau diy thue hién didu nay
cho mé trong Listing 31.1:

1. Trong code editor mé& ban chon, mé lai file nguén cho ma ma
ban vifa tao.
Trong vi du nay file duge dit tén 14 ch31l.cpp mac di ban cé
thé s dung bdt ky tén naoc ban chon.
2. Thém ma tir Listing 31.2 vao file.
Listing 31.2: Driver thir nghiém cho vi dy khudn miu

int main{)

{
printf("Creating base\n”};
Base<Foo> fooBase;
printf(“*Creating template as member\n™);
TemplateAsMember tempMem;
printf{("Creating template as base\n”);
TemplateAsBase tempBase;
printf(“Creating template as base template\
n");
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TemplateAsBaseTemplate<Foo,AnctherBases
tempAsBT,
fooBase.Print(};
tempMem.Print(}):
tempBase.Print{):
tempAsBT. Print();
return 0;

!
3. Luu file ngudn trong code editor va déng code editor.
4. Bién dich mé ngudn bang trinh bién dich ma ban chon, trén hé
diéu hanh ma ban chon.
Khi chuong trinh duge chay, néu ban di lam tdt moi thi, ban sé
thay két qua sau day trong cita 86 shell:

Creating base
Void constructor called
Creating template as member
Greating base with name
[TemplateAsMember}
Creating template as base
Creating base with name [TemplateAsBase)
Creating template as base template
Creating base with name
[TemplateAsBaseTemplate]
Base:
Name = Nothing
Pointer =
Painter is NULL > 1
TemplateAsMember
Base:
Name = TemplateAsMember
Pointer =
Pointer is NULL
TemplateAsBase:
Base:
Name = TemplateAsBase
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Pointer =

Pointer is NULL

Base: .

Name = TemplateAsBaseTemplate

Pointer =

Pointer is NULL

Anather pointer is NULL

Két qua tu chuong trinh nay cho thdy timg phdn thé hién cy thé

template khdc nhau lam viée. Nhu ban c6 thé thdy trong mdi trugng
hgp (vi du xem dong duge danh dau 1a = 1), constructor da duge goi
va cdc bién thanh vién khdc nhau dd gdn nhiing gia tri mic dinh
thich hgp. Xem céac vi dy, ching ta s& thay ré réng timg phuong thic
khédc nhau dat duge cing mét két ludn.

Sif dung cac ddi sé khéng phai khuén mau I6p

Xem bdn lva chon trong viée m& rong cdc 16p co s8, e6 18 ban sé
chi y mdt vai diéu goi ra nhing cdch tiép cdn cu the d6i véi tién
trinh.

Dé tan dung cédc 16p trong mét 16p co 5§ dude s dung lam mét
khudn mau, ban phai x4c dinh phién bdn nao cla 16p ma khuén miu
s¢ st dung. Ly do la ban cé thé c6 mot 16p thira k& tir nhiéu cla cing
mot khudn mau véi cde ki€u khéc nhau duge két hop véi né. Pay 1a

diéu tot b6i vi né cho phép ban phén chia chie ning cu thé thanh cde
16p riéng bidt.

Mgt didu khée can cha ¥ 1a ban c6 thé tao mot 16p khudn miu vén
khong doi hoi mot 16p dudi dang d61 8 cla né. Vi dy, ching ta c6 thé tao
m{t khudn mau v6i mot 461 s& dang s6, cdc bude sau day huéng dan cach’
thuc hién:

1. Trong code editor ma ban chon, tao mét file méi.

Trong vi du nay, file duge dat tén 14 ch3la.cpp mic du ban c6
thé st dung bat ky tén ndo ban chon.

2. GO nhéip mé tir Listing 31.8 vao file.
Listing 31.3: Ml 16p khudn méu vdi ddi s§ khdng phdi idp
template <class A»

class LessThanTen

{
A _element;
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public:
LessThanTen{ A entry )
{

set { entry )
}
LessThanTen{ const LessThanTen& aCopy )

set( aCopy._element);
]
void set( A value ) . 23
{
if { value > 0 && value < 10 ) 2> 2
_element = value;
}
A get()
{
return _element,
}
h ‘

M4 nay lam viéc cho mot ddi s6 16p, do d6 mién 12 16p d6 c6 thé
duge so sdnh véi mot déi so. N6 ciing ¢6 thé duge si dung cho mt
d6i s& khong phai 16p chéng han nhu mét s§ nguyén, mdt s nguyén
long, tham chi mdt gia tri ddu dong.

V6i 16p nay duge minh hoa trong Listing 31.3, khéng cé 1y do gi ddi
s§ template s& 1a mot 16p. That ra, ngdm dinh réng mot phén ti so
da duge s dung vi gid tri duge chuyén vao phuong thic set duge so
sanh véi mot gia Lri s6 nguyén 10 (xem dong duge ddnh ddu la = 2).

3. Thém ma sau diy vao file ngudn dé test 1dp s6 nguydn. Ma nay
s& test 16p khuén miu mé ban vita dinh nghia & trén.
int main{void)
|

LessThanTen<int> ten(3}; 2>5
printf("The value is Yed\n™,

ten.get{) J,

ten.set( 23 ); =>4

printf("The value is now %dn”
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ten.get() ),
returnt 0;

!
4. Luu file ngudn trong code editor va sau dé déng code editor.

5. Bién dich mi nguén bing trinh bién dich ma ban chon, trén hé
diéu hanh ma ban chon.

Khi chuong trinh dugc chay, néu ban d4 1am t8t moi thd, ban s&
thdy két qud sau day trong ca s8 shell:

Nhu ban ¢é thé thay tir k&t qud, chuong trinh tao phd hop mét 16p
mdi von la mot phién bdn template cla l6p LessThanTen, s dung
modt s6 nguyén lam 461 sé template cla né. Ldp vita ¢c6 duge chda mot
phuong thic duge goi 12 set 14y mot ddi 58 s6 nguyén (duge minh hoa
tai 2 3) v&n phdi ndm giita 0 va 10. Vi gi4 tri (xem > 4) khéng nim
trong day d6, né khdng duge gdn va cho ching ta thiy ring cdu 1énh
print theo sau phép gdan van chida gia tri 3.

Chti y rang ma lam viéc v6i mdt déi s6 s8 nguyén (xem dong duge
danh ddu 12 2 5) mic dit template x4c dinh mét déi s& 16p. Déi véi
C++, céc s6 nguyén, s6 ddu dong va nhing thit tuong tu cé thé dugc
xem 1a cde d6i s8¢ 16p diu tién (nghia 14 mét ki€u co ban) cho muc
dich clia cdc template. Thuc t€, (it ra trong trudng hgp nay) bat ky
d61 s8 ¢6 thé duge sit dung mién 13 ma chia cdc todn tif so sdénh lén
hon (>) va nhé hon (<) dé& bdo ddm ring phuong thdc set 1am viéc t6t.

Khi nang st dung cdc 16p (class) hodc kidu co ban lam cdc d6i s&
template lam cho cdu tric template tré nén cuc k¥ manh mé trong
C++. B&i vi ban c6 thé viét mdt 16p qudn ly sd, cdc chudi ky tu hosc
gid tri 16p va lam cho né lam viée khéng gidi han, ban tiét kiém
lugng thoi gian rat 16n va gidm bét phan cong vide lip lai.

Ky thudt 32: Tao cdc template tt cdc ham vad

Tiét kiém thoi gian bing cdch:
B Tao cac khuén mau ham
@ Tao cac khudn mau phudng thic
m Hidu két qua

Mic du tao toan bd cdc 16p vén 12 nhimng khudén méiu (template) thi
htu dung, nhung d4i khi ban chi muén mét ham ho#ic phuong thie d&
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chdp nh4n mot 481 s6 khuén méu. Vi dy, néu ban d4 tao mét ham so
sanh st dung mét khuén méu cho tat cd kiéu, ban c¢é thé tao (vi du)
mot ham minimum so sanh hai kiéu dif lidu bat ky ké ca cdc 16p mién
12 ban ¢6 thé bi&t kidu nao c¢é d6 16n nhd hon kiéu kia. K§ thuit nay
huéng din ban tiét kiém thsi gian bing viéc khudn mau hod chi mét
ham (va sau dé6 mdt phuong thic) cha mét 16p.

Thuc thi cac khuén min ham

Céc khudn miu ham (function template) hoge khuén miu phuong
thitc {method template) don gian 14 mot ham doc 1ap (bén trong mot
16p trong trudng hop cia mot phuong thdc) c6 thé€ chdp nhin mét
ho#ic nhiéu d8i s khudn miu. Hiy xem ban cé thé thyc thi cdc khuon
miu ham trong méi riéng cia ban nhu thé nio bing cdch tao mét ham
generic tinh gia tri nhd nhat cda hai gia tri.

1. Trong code editor ma ban chon, tac mdt file méi d€ chia md
cho phan thuc thi cda file ngudn.
Trong vi du nay, file duge dat tén 1a ch32.cpp mic do ban c6
thé st dung bat ky tén nao ban chon.
2. G nhip ma tu Listing 32.1 vao file.
Listing 32.1: Ham khudn miu Min

#include <stdio.h>
#include <string>
tempiate <class A>
A my_min{ const A& vall, const A& vai2) 2> 1
{
if { vall ==val2)
return vali;
if (vall <vai2)
return vall;
return vaiz;
I
bool operator==(const std::string& $1, const std::string& s2) 25
|
int len = s1.length{);
if { len 1= s2.length() )
return false;
for { int i=0; i<len; ++i )
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}

if { s1[i] 1= s2[i] )
refurn false;
return true;

bool operator <(const std::string& s1, const std::string& s2

{

}

int len = s1.length{);
if { len > s2.length{) )
len = s2.length();
for { int i=0; i<len; ++i )
if { s1[i} > s2[i] )
return false;
return true;

int main{int argc, char **argv)

{

/f First, try it for infegers

int x1 = 100;

int x2 = 30,

int xmin = my_min{x1, x2);

/f Now, for floating-point numbers
float f1 = 12.40;

float 12 = 4.90;

float fmin = my_min(f1, 12};

int xmin2 = my_min(x2, x1);

printf(“Xmin = %d\n”, xmin);
printf("Xmin2 = %d\n”, xmin2 };
printt(“Fmin = %fn”, fmin };
/f Now that we have implemented the operators,
/ try it for strings.
std.:string s1 = “Hellp world"™;
std::string s2 = “Goodbye cruel world";
if (51==¢2)
printt{“Strings are equahn™);

> 3
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else
it (51 <s2)
printf{"string %s is less\n”, s1.c_str() );
else .
printf(*String %s is less\n”, s2.c_str() );
stdustring smin = my_min{ s1, s2 }; 2> 4

printf(“Min for strings returned: %s\n”, smin.c_str{) },
]

3. Luu file ngudn trong code editor va déng code editor.

Chu y chang ta dd tao mét ham khudn mau cé tén 14 my_min
dugc minh hoa tai = 1 (né khdng duge goi 14 min, béi vi tén dé
xung d¢t vdi ham Standard Template Library (STL) ¢6 cung
mot tén) vén c6 thé s dung vdi bat ky kiéu di liéu hd trg cde
toan tr dau bang (=) va d&u nhd hon («).

Trong trudng hgp nidy ma ngudn ciing thye thi cde phép tinh
nhé hon va bang cho 16p chudi chudn trong STL. Sau khi ching
ta thuc thi nhiing todn tr nay, chiing ta ¢6 thé thé hién cu thé
kkhuén mau cho 16p chubdi.

. Bién dich mé& ngudn bing trinh bién dich ma ban chon trén hé

diéu hanh ma ban chay.

Khi chu‘o’ng trinh dugc chay, neu ban di lam tét moi thua, ban sé
thay két qud sau day trong ciia sé shell:

J Jaexe

Xmin = 30

Xmin2 = 30

Fmin = 4.800000

String Goodbye cruel world is less

Min for strings returned: Goodbye cruel
wortkd

Hay xem cdn than két qua nay va thdy diédu gi dang xdy ra. Ching
ta goi ham minimum my_min trong ba vi tri dugc thé hién tai cdc
dong duge danh ddu - 2, 2 3, va 2 4. Ddong thd nhit tinh min cho
hai s8 nguyén, ddng thi hai cho hai s§ ddu déng va dong thid ba cho
hai chudi.

Mace da cdc s6 nguyén va sd ddu ddong cé nhilng todn td so sdnh
riéng cia chiéng (nhdé hon, 16n hon va ...) duge dua vao ngbén ngi,
nhung céc chubi (string) thi khong. Do d6 ching ta thife thi ede ham
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$0 sdnh von sé duge got bol my_min tai cdc dong duge ddnh ddu => 5
v > 6. Sau khi tit cd diéu nay duge thuc hién, trinh bién dich tao
cdc phién ban cua nhing ham nay va ban thdy két qua cdc phép tinh
toi thiéu (minimum} duge-trinh bay & trén.

Tao cac khuén mau phuong thifc

Tuong tu, ban ciing ¢§ thé tao cde phuong thic cia cic 16p vén
chinh 1a cdc khuon mau, méic du toan bg 16p c6 thé khéng. Ban cé thé
mudn lam diéu nay nhy la mot cdch dé tranh viét nhidu ma giong
nhau lap di lip lai, chdng han nhu tao mot phuong thie gdn cho cdc
kiéu dit liéu khéce nhau.

Céc bude sau day huéng dan ban cdch tao mot khudn miu phuong
Lthuce:

L. Trong code editor ma ban chon, mé lai file nguén cho ma ma
ban via tao.

Trong vi du nay, file duge dat tén 14 ch32.cpp mic do ban ¢6
thé st dung bat ky tén nao ban chon.
2. Thém mi tu Listing 32.2 vao file.
Listing 32.2: M6t 1¢p co mdt phuang thic khudn miu.

class Foo
{
private:
std::string  _name;
int _value;
public;
Foo{void)

{
_name = “Nothing";
_value = 0;
!
Foo({const char *strName, int iValue)
{
_name = strName;
_value = iValue;
}
Foo{ const Foo& aCopy )
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_name = aCopy._name;
_value = aCopy._value;
| :
Foo operator={ const Foo& aCopy )
{
_name = aCopy._name;
_value = aCopy._value;
return *this;
}
/f Templatized method to add values
template < ¢lass A >
void Add( const A& aValue )
|
_value += aValue;
!
/f Templatized method to multiply values
template < class A >
void Multipty{ const A& aValue ) > 1
{
_value = _value * aValue;
}
// Method to dump the values
void Print()
{
printf(“Name: [%s]\W", _name.c_str(}

printf(“Vatue: %d\n”, _value );

Iy
int operator*{ int iValue, std::string s )
{

/1 Convert string to an inleger

int iIMult = atoi( s.c_str() );

// Do the multiplication
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int iResult = ivalue * iMult;
/7 Return it
return iResult:

} .
Listing ¢ trén trinh bay mot 1é6p Foo v6n chda mot phuong thic
khuén méu duge goi la Multiply (duge minh hoa tai = 7). Phuong thiec
nay s& cho phép ban nhan nhiéu kifu dif liéu khdc nhau va gén két
qud vao mét bién thanh vién. Cing chid ¥ ham operator* duge dinh

nghia ngay c¢d dé nhén gia tri véi mdt chudi.
3. Thay d6i ham chinh cia file nguén nhu duge minh hoa trong
Listing 32.3.
Listing 32.3: Driver thi’ nghiém cho phudng thic khudn mau

int main{int argc, char **argv)

|
/f First, try it for integers
int x1 = 100;
int x2 = 30;
int xmin = my_min{x1, x2);
/1 Now, for floating point numbers
fioat 11 = 12.40;
fioat 12 = 4.90;
float fmin = my_min{f1, f2);
int xmin2 = my_min{x2, x1);
printf(“Xmin = %dwn”, xmin);
printf("Xmin2 = %dwn”, xmin2 );
printf(“Fmin = %fn”, fmin J;
// Now that we have implemented the gper
/1 ators, 1ry it for strings.
std:.string s1 = “Hellp world”;
std::string s2 = “Goodbye cruel world™;
if (s1==82)

printf("Strings are equahn”);
else
if (s1<s2)
printf(“string %s is less\n”,
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st.c_str() ¥
else
printf{"String %s is less\n™,
s2.c_str(} 1. ‘
std:string smin = my_min{ 1, §2 );
orintf{*Min for strings returned: %s\n”,
smin.c_str{) };
Foo f(“MyFoo", 10},
f.Add{ 120 )
f.Print{);
f.Multiply{ -1 ),
f.Print{);
f.Multiply{std;:string("12”});
1.Print(};

}

Chi v ring nhu véi cdc ham khudn mau, nha 14p trinh khéng tao
mdl instance cua ham thanh vién khuén mau bing cdch nao cd. Trinh
bitn dich s@& tao cdc instance khi cAn thit, béng cdch k&t hgp nhimng
doi s6 khudn mau ¢b thé cé véi nhing template ¢é sfn. Hién nhién
diéu nay sé chi ¢6 tde dung néu dinh nghia 16p khudn mau ¢é sin, do
d6 mdt 1dn nita cdc phuong thde khudn mau sé& 14 cdc phudng thic
duge dinh nghia néi dong (in-line) béi vi khéng ¢6 cdch "ty nhién" dé
nhin mot chudi v6i mét s6 nguyén, ching ta dinh nghia mét todn tir
toin cuc von chdp nhin mat gia tri s& nguyén va mot chudi va tra vé
chudi duge chuyén déi duge nhan véi s8 nguyén. Sau khi todn td nay
duge dinh nghia, ching ta ¢6 thé chuyén vao mét chudi dén phuong
thite khudn mau. (Néu todn t da khong duge dinh nghia, ban nhén
duge mét 151 bién dich khi khuén méau dugec mé rong va phép nhan sg
nguyén véi déi s6 dau vao duge thd).

4. Bién dich ma nguén bing trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.
Khi chuong trinh duge chay, néu ban da lam ding moi thd, ban
s thay k&t qua sau ddy trong cla s& shell:
§ jaexe
Xmin = 30
Xmin2 = 30
Fmin = 4.900000
String Goodbye cruel world is less
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Min for strings returned; Goodbye cruel
world
Name: [MyFoo] . 2> 8
Value: 22
Name: [MyFgo]
Value; -22 '
Name: [MyFoo]
Value: -264

Phin dau cia két qua 1a tir phdn dau tién cda k¥ thudt nay va da
khong thay déi. Phan thd hai véi dong duge danh dau = 8 cho thay
két qua cia phuong thidc khudén mau. Nhu ban cé thé thdy ddu tién
ching ta gén cho bién thanh vién value gid tri 10. Sau dé ching ta
cong 12 v4i gid tri dan dén k&t qua la 22. Bay gid ching ta bét dau sd
dung phuong thie Multiple. Dau tién ching ta nhin vdi mdt gia tri s&
nguyén -1 dan dén k&t qua 1a -22. Sau d6, ching ta nhan véi mot gid
tri chudi 12 vén dude chuyén ddi thanh mét s8 nguyén bing cdch s
dung ham operator® ma chiing ta da dinh nghia, diéu nay din dén gid
tri -264 - gia tri duge in ra.

Chu ¥ chudi duge lugng gid sang gia tri s6 nguyén clia né 12 va két
qua duge nhén véi gid tri hién hanh -22. Biéu nay ddn dén téng cong
-264 von la gid tri hién thi trén console.

Tiét kiém thoi gian bing cdch;
® Tim hiéu [Sp vector
B Thuyc thi cac IGp méang
M [am viéc vdi cac thuat toan khac nhau vdi Idp vector
Standard Template Library (STL) cung cdp su truy cidp d&n mdt sé
dang 16p luu trit khdc nhau. Mgt trong nhiing dang 16p nay la idp
vector cho phép nha 1ap trinh luu trit cdc mang d6i tugng tuy y. That
khong may, lép vector ciing doi héi ban "kéo vao" (lién két) toan bod
STL dé su dung né. Diéu nay cé thé gay ra hao phi ddng k& trong ing
dung va c6 thé tidu thu lugng 16n bd nhé. Bédi vi 16p vector 1a mot 1ép
khudn miu, né sao c¢hép cde cum ma 16n mdi 14n né dude sit dung.
Maic du diéu nay thudng khdng quan trong cho cde (ng dung ¢6 qui
md 16n va xdang ddng vé6i chi phi by nhé va kich ¢, né cé thé rat ton
kém khi cde Gng dung cGa ban nhdé hon hodc phdi vdn hanh trong
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nhing vung bd nhé giéi han hon, nhu véi cde ng dung nhing. Vi ly
do nay, ban nén quen thudc khéng chi véi 16p vector ma cdn véi viée
thuc thi cdc 16p mang (array) don gidn vén ¢é thé sit dung bé nhé gidi
han. Ky thuit ndy hudng din ban cdch s dung cde 16p vector va
nhimg ky thuit dé lam viéc v6i nhing thuat todn khac nhau véi 16p
vector, Ky thudt ké tiép huéng dan ban cdch sit dung cde ldp méng
vd1 hao phi gidi han.

S« dung I6p vector

Lop vector manh mé dang kinh ngac va sau khi ban nam ving né,
rdl dé sit dung trong mi riéng ciia ban. Hay xem mét vi du vé viée
lam viée vé1 ede vector. Ching ta sé xem cdch thém dir liéu vao mdt
veclor, bude qua (lap lai) cdc giad tri trong mang va in ra di liéu trong
mang. Sau day la cach thuc hién:

1. Trong code editor ma ban chon, taoc mot file méi d& chita ma
cho phan thue thi cda file ngudn.
Trong vi dy ndy file duge dat tén la ch33.cpp mic db ban cé
thé st dung bal ky tén nao ban chon.
2. G6 nhap ma tu Listing 33.1 vao file.
Lisling 33.1: Lam viéc vdi cdc vector

#include «stdio.h>
#include <string>
#include <vector>
#include <iostream:
using namespace sid;
template < class A > .
void print_array{ vector<A> array )
{
vector<As:iterator iter;
for { iter = array.begin(}; iter != array.end(); ++iter )
cout << (“iter) << “\n";
}
void reverse_array({ const vector<string>& arrayin, vector<string>& arrayOut )
{
vectorestrings:;const_iterator iter;
for { iter = arrayln.begin(); iter != arrayln.end{); ++iter )
{
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arrayQut.insert{ arrayQOut.begin(}, {“iter} );
'
I .
int main(int argc. char *"argv)
|

vector<string> stringArray:

/f First, add all of the arguments to the

{/ array that were passed into the application.

for { int i=0; i<arge; ++i ) 2> 1
stringArray.insert( stringArray.end(), argv{i] )

A/ Print them out using an iteratgr

vector<string>:iterator iter;

for (iter = stringArray.begin(); iter = stringArray.end();

++iter ) '

// This isn't necessary, but iliustrates how to get
// the actual item stored in an array element. Note that
/ the copy constructor will be invoked on this line.
string s = (*iter); 2> 2
cout << “Element; * << s << "™

!

/f Now, we want to remove any element in the array which is the number

i3
for ( iter = stringArray.begin{); iter = stringArray.end();
iter ++ )

if ( (*iter} =="3")

{
cout << "Erasing element “ << (*iter) << "“\n";
stringArray.erase{ iter ); >3

|
// Display the results for the user
printf(“Array after removain”);
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print_array( stringArray };
/! Next, reverse the array
vectorestring> outArray, .
reverse_array( stringArray, ouwtArray ); >4
printf(“Array after reversahn”};
print_array{ outArray )
return 0,
}
3. Luu file ngudn trong code editor va déng code editor.

M4 ngubén nay tdn dung stc manh va chdc nang cia Standard
Templdte Library dé lam nhimg thao tdc x& Iy mdng (array)
bao gdém thém di lidu vao mdt mang, ddo ngugc cdc phan t
trong mdt mdng va lap lai trén cdc phén ti trong mdt mang

4. Bign dich mé ngudn bing trinh bién dich ma ban chen, trén hé
diéu hanh ma ban chon.
Khi chuong trinh chay, néu ban da lam dugc t6t moi thd, ban sé
thdy két qua sau day trong cifa sé shell:
$ /aexe1234
Element: ./a
Element: 1
Eiement: 2
Element: 3
Element: 4
Erasing element 3
Array after removal
a
124
Array after reversal
421
fa
Nhu ban c¢6 thé thay, chuong trinh doc cde d8i s6 tir dong lénh, dat
ching vio mang {duge minh hoa tai ddng duge ddnh dau => 1), in ra
mang bing cdch lap lai trén mbi phén t va in ra dif liéu chda tai
phin td ming d6 (duge minh hoa tai 2 2). Tiép theo, chuong trinh
loai bé tat ¢ gia tri 1a 3 ra khéi mdng, minh hoa cédch ban ¢6 thé xo4

lchéi mét mang (duge minh hoa tai = 3) va dé lai cdc phén tif con lai
theo thit tu nhu thé& nao.
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Sau cung, nhiing gid tri trong mdng duge ddo nguge bing cach sao
chép ching sang mét nang mdi theo thd ty ddo nguge (duge minh hoa
tai => 4) va k&t qua duge in ra nhiéu lan.

Ky thudt 34: Thyc thi [6p array

Tiét kiém thoi gian bang cdch:
B Thuyc thi cac Iop array vdi hao phi gisi han
M Sd dung mot I8p vector von luu trif cac chudi
M Hiéu két qua
Sau khi ban da hoc.cdch s dung 16p vector STL (xem ky thuat 33).
viée xem cédch ban ¢6 thé tu thue thi cing mét loai 16p v6i hao phi
giéi han hon s& mang lai rdl nhiéu théng tin. Hay xem viéc thue thi
mgt 16p vector don gidn von khéng chi luu trit cde chudi ma cdn chen,
x0d va lap lai.
Tao I6p mang chudi

Nhu chiing ta da thdy trong k¥ thuat 33, hao phi trong viéc si dung
Standard Template Library (STL) hoi cao khi ban muén thém chi mét
mang vao chuong trinh. Néu ban st dung nhiéu l6p méng, ban ciing ¢6
thé st dung STL, bdi vi theo cdch d6 ban chi phai trd cdi gid (vé b
nhd va kich ¢d dng dung) mét lan. Mdi 16p mdng vugt ngoai yéu t&
dau tién sit dung khong gian khéng déng ké trong tng dung. Hay tao
mot 16p mdng chudi den gian minh hoa viée tao cic 16p méng cho tng
dung vdn lam vige véi cde kidu dif lidu riéng bigt mot cdch d& dang
nhu thé nao. Cde bude sau diy huéng din ban cdch thue hién:

1. Trong code editor ma ban chen, tao mot file méi dé chira ma
cho phin thue thi cha file ngudn.
Trong vi du nay, file duge dit tén 1a ch34.cpp mic du ban ¢é
thé st dung bat ky 1én ndo ban chon.

2. Go nhép ma ti Listing 34.1 vao file.
Listing 34.1: Tao iGp mang chudi ridng clia ban

#include <stdio.h>
#include <string>
using namespace std;
class MyStringArray
{
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string *_strings:
int _numstrings.
int _chunksize:
int _npumused:
void expand()
!
/t Allocate a new block
string *newBlock = new string[ _numstrings + _chunksize };
_numstrings += _chunksize,
for { int i=0; i<_numused; ++i}
newBlock[i] = _strings[i];
/7 Delete the old array
delete [] _strings,
// Re-assign the pointer
_strings = newBlock;
}
public:
MyStringArray{void)
{
_chunksize = 10;
_strings = new string[ _chunksize ],
for ( int i=0; i<_chunksize, ++i )
_strings(i] = "
_numstrings = _chunksize;
_nemused = 0;
}
MyStringArray( int nSize }
{
_cthunksize = 10;
if ( nSize <= _chunksize }
|
_strings = new string] _chunksize

_numstrings = _chunksize;
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else
t
_strings = new string] nSize |:
_numstrings - nsize;
!
_numused = 0O
}
virtual ~MyStringArray(veoid)
{
delete {] _strings;
}
/f Insert at start
void insert_string{ const string& s )
{
/1 See if it will fit,
if { _numused == _numstrings )
axpand{);
A1t will now fit, move everything up
for { int i=_numused; i>=0; —i )
_strings[ij = _strings[i-1];
// Put in the new one
_strings[0] = s;
_numused ++;
}
void append_string{ const string& s }
{
// See if it will fit.
if ( _numused == _numstrings )
expand();
// Put in the new one
_strings[_numused] = s;
_numused ++;
}
string remove_at{ int idx )
{
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if {idx < Q1 dx >= _numused }
return string("";
/t Save this one
string ret_string = ;strings[idx];
/f And copy all the others after it
back
for { int i=idx; i<_numused; ++i )
_strings[i] = _stringsfi+1];
_numused-—;
return ret_string;
i
string get_at{int idx}
{
if (idx < 01l idx »>= _numused )
return string("");
return _stringslidx];
}
int size{)
{
return _numused;

h
int main(int argc, char “~argv)
{
MyStringArray s{5);
for (int i=0; i<arge; ++i )
{
printf("Appending %s\n”, argv[i] }
s.append_string( argv[ij ); = 1
i
printf(“initial String Array:\n™};
for { int j=0, j<s.size(); +4j )
printf(“String %d = {%s]\n", |,
s.get_at{j).c_str(});
if { s.:size(} »5)
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{
string str = s.remove_at{5); >4
printf(*Removed string: %s\n",

str.c_str{});

}

printf(“Final String Array:\n™);

for {int i=0; i<s.size(); ++i )
printf("String %d = [%s[\n", i,

s.get_at{i).c_str());

)

Ma nguon ndy st dung chie ning mang don gidn dé thém, loai bd
va lap lai trén cde chudi trong mét cdu tric mang khéng gidi han.

Bay gi& ma khéng hoan toan tinh t& nhu ldp vector STL, nhung né
clng lam viéc tét.
3. Luu file ngudn trong code editor va déng code editor.
4. Bién dich ma nguén bing trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.
Khi chuong trinh duge chay, néu ban da lam t6t moi thd, ban thdy
két qud sau ddy trong cia s8 shell:
$/aexe 1234567
Appending /a 2> 2?
Appending 1
Appending 2
Appending 3
Appending 4
Appenging 5
Appending 6
Appending 7
initial String Array:
String 0 = [./a] >3
String 1 = [1]
String 2 = [2]
String 3 = [3]
String 4 = [4]
String § = {9)
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String 6 = [6]
String 7 = [7]
Removad string 5
Final String Array:

String 0 = [./a]
String 1 = [1]
String 2 = [2]
String 3 = [3]
String 4 = [4]
String 5 = [6]
String 6 = [7]

K&t qua tir chuong trinh nay nhu mong dgi: ching ta thém ting doi
s6 ddu vao vao mang, theo ddi né phét trién. Diéu nay dugc minh hoa
b4t ddu duge danh ddu -> 1 trong ma va > 2 trong két qud. K¢ ti€p
ching ta in ra ming, mong dgi thdy tit ed gid tri hién thi (xem => 3
trong két qua. Nhu mong dgi, ching ta thay tat cd tdm gid tri dit lidu.
Tiép theo, mi loai bé phan t& dit lidu thif nAm nhu duge minh hoa tai
- 4 trong code listing. Sau 46, ching ta in ra mang mét ldn nita dé
cho thdy gia tri da duge loai bé va nhiing gid tri dir lidu khéc vén cdn.

Thuec thi 16p mang riéng cia ban cé thé tigt kiém cho ban thei gian
ddng ké trong viéc ¢d gidm kich ¢ file va cho phép ban s dung ma &
nhing noi né c¢é thé khong phu hop do nhimg rang bubde bd nhd.

Nhu ban ¢6 thé thay tir k&t qua nay, ching ta c6 thé tao 1dp mang
riéng cia minh dé thyc thi phan 16n chdc nang cla l6p vectro STL
v6i mot phan nhé bé nhd va téc do cAn thiét.

Ky thudt 35: Ldm viéc vdi cdc thudt todn

Tiét kiém thdi gian bang cach:
m SU dung cac thuat todn cai san cla STL
B S0 dung cac thuat toan vector
m Hidu két qua
Sitc manh that sy cia Standard Template Library khéng phéi la

kha nang né luu trit va truy tim dit liéu ¢ dang khudn mau. Thay vao
do6, sic manh dé chinh la cdc thuit todn cai s&n ma ban c6 thé sd
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dung trén nhing tién ich luu trit khdc nhau trong STL. Mic du céc
16p déi tugng chita lam mot eong viée hodn héo 1a duy tri dif lidu ma
ban dat vao ching, nhung cdc thuidt todn khudn miu cho phép ban
lam viée v6i dd lieu 46, phan loai né, tim kiédm né va chuyén ddi né
thanh cac dang khac. '

STL bao gém nhitng ham thuat todn d€ lap lai trén cdc tap hop,
tim cdc muc nhép riéng biét, leai bé cdc muc nhép riéng bidt va phan
loai cdc muc nhép trong cde tdp hgp.. K§¥ thuit nay s& xem xét
nhitng cach d€ x& ly dir lidu mot cdch hiéu qua trong mét tip hop, si
dung nhing thuit todn c¢é sdn cho cdc vector. Trong ky thuit nay
ching ta s& xem xét nhitng cich dé phan loai, tim kiém va loai bd céac
phan tl trong mot déi tugng chia STL. Nhimg thuit todn nay c6 sin
cho bat ky ldp d6i tuong chia STL, sé dung cac tén gidng nhau trong
mdi trudng hgp. Mic dit ching ta sé& tdp trung vao 16p vector trong ky
thudt nay, nhung nhing thuit todn dé6 sé lam viéc véi cac stack, map,
queue va tit cd dol tugng chia STL con lai. SU dung thuit todn nay
sé tiét kidm cho ban thdi gian trong viéc thuc hién nhimng tdc vu
thich hop nhit dugce yéu ciu cho cdc Gng dung ngay nay.

Lam viéc véi cac thuat toan vector

Néu ban duge trinh bay moét mang hodc vectro dif liéu, cde chuc
nang nhat dinh hau nhu s& ludn duge yéu ciu bdi ngudi dung. Kha
nang phan loai di liéu theo gid tri clda né la mdt trong nhimg chic
nang dé. Mot yéu cAu khdc 14 hdu nhu s& 12 kha ning tim mot gid tri
dir liéu nao dé trong vector. Sau cling, chén va loai bd di liéu l1a diéu
thiét yéu cho bdt ky mang (array). Hiy xem nhing k¥ thuit dé thue
hién tat cd tdce vy ndy, st dung 16p vector STL va cdc thudt todan STL.
Sau d4y 14 cdach thyc hién:

1. Trong code editor ma ban chon, tac mdt file méi dé chifa ma
cho phan thyc thi cla file ngudn.
Trong vi du nay, file dugc dit tén la ch35.cpp méc di ban ¢é
thé si dung bat ky tén ndo ban chon.
2. GO nhdp ma ti Listing 35.1 vao file.
Listing 35.1: Su dyng cdc thudt todn STL vdi iép vector,

#include <stdio.h>

#include <string>

#include <vector>

#include <algorithm>

bool contains_c( const std:;string& s )
{
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for ( int i=0; i<s.length(); ++i )
if { s{i] = C’)
return true;
return false,

}
int main{int argc, char *"argv)
{
/{ First, create a vector out of ail
// of the input strings
std::vector< std::siring > elements;
for { int i=0; i<argc; ++i ) 21
elements.insert{ elements.end(}, argv[i} );
{1 Print out the glements.
printf{*Original list:\n"});
std::vectore< std::string >:.iterator iter,
for { iter = elements begin(); iter !'= elements.end{); ++iter }
printf(“Element %s\n”, (*iter).c_str{) );
/f Now, sort the elements.
std:sort{ elements.begin(}, elements.end(} ); > 2
// Print them. out again.
printf(“Sorted listAn™);
for { iter = elements.begin{); iter != glements.end(); ++iter )
printf(“Element %s\n”, (*iter).c_str{) );
/f Find a specific efement, if it exists.
std::vector< std::string »>:iterator ptr_iter;
ptr_iter = std:find{ elemenis.begin(), elements.end(), “Hello™); > 3
it { ptr_iter != elements.end() )
printf(*Found the element %s\n”, (*ptr_iter).c_str() );
else '
printf{"Didn’t find the requested elementn™);
/1 it we found it, remove it from the list.
it { ptr_iter != elements.end{) )
' glements.grase( ptr_iter ),
/1 And relist them.
printf(“Altered list:\n");
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for { iter = elements.begin{); iter != elements.end(); ++iter )
printf("Element %s\n". {“iter).c_str{) };

/7 See how many times "Why” is in the list.

int cnt = std::count( eleménts.begin()‘ elements.end(), “Why” ):

printt{*Found %d entries with the name YWhy\\n", cnt )

// Remove entries only if they contain the letter 'c’

std::remove_if( elements.begin{), elements end(), contains_c }

printf(“Finat list:\n");

for ( iter = elements.begin(}; iter |= elements.end(); ++iter }
printf("Element %s\n”, {“iter).c_str(} );

return Q;

1

}
3. Luu file ngudn trong code editor va déng code editor.

M4 ngudn nay tdn dung sdc manh va chic ning cia Standard
Template Library dé thuc hién nhitng thao tdc xd ly mang.
Thém cdc phan ti, loai bé ching, dém s6 khép véi mdt chudi
nao d6, tim kiém va phan loai mang déu duge minh hoa.
4. Bién dich ma ngudn bing trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.
Khi chuong trinh chay, néu ban dé 1am ding moi thy, ban sé thay
két qud duge minh hoa trong Listing 35.2 trong cia s6 shell.
Listing 35.2: Két qua tir chuang trinh thu4t todn veclor

b ./a.exe Hello Goodbye Why What Iditarod
Alpha Why Me Accord

Original list:

Element /a

Element Hello

Element Goodbye

Elemeni Why

Element What

Element Iditarod

Element Alpha

Element Why

Eiement Me

Element Accord
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Sorted list:
Element ./a
Element Accord
Element Alpha
Element Goodbye
Element Helio
Element iditarod
Element Me
Element What
Element Why
Element Why
Found the element Hello
Altered list:
Element ./a
Element Accord
Element Alpha
Etement Goodbye
Element lditarod
Element Me
Element What
Element Why
Element Why
Found 2 entrigs with the name ‘Why’
Final list:
Element ./a
Eiement Alpha
Element Goodbye
Element Iditarod
Element Me
Element What
Element Why
Element Why
Element Why

; Két qud phén chia thanh mét vai bude khép véi cdc buse chuong
trinh, Pau tién, ching ta nhap dit liéu tir dong 1énh va luu tri né vao
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danh sdch ban dau nhu duge danh ddu trong két qud. Piéu nay xdy ra
tai dong =» 1 trong code listing. Tiép theo, ching ta phan loai danh
sach, s dung that toan STL sort (duge minh hoa tai =2 2 trong code
listing). Dong mé nay phéan loai toan bd ming, se sanh mdi phin tu
v6l phén td k& tiép va hoan d6i ching vao ding vi tri. Sau d6 di lidu
duge xudt vSi danh sdch phén loai header. Tdc vu k& tigp 1a dinh vi
mét chudi riéng biét, trong truong hop nay la "Hello" trong méng
(xem > 3). N&u né duge tim thdy, phan t& dé bi loai bd v& mang duge
in ra nhiéu lan, s dung danh sach thay déi tidu dé. Tdce vu ké tiép la
dém s6 lan mét chudi nao dé ("Why") xuat hién trong danh sdch va in
ra gia tri d6. Sau cang, ching ta loai bé t&t cd muc bit ddu vdi chit ¢
va in danh sdch. Tat cd diéu nay xdy ra chi trong mot vai dong ma,
minh hoa cédc thuat todn STL c6 thé manh ma va tigt kiém thoi gian
nhu thé nao.

Nhu ban ¢6 thé thdy, véi mi t8i thidu, ching ta da hoan thanh mét
lugng chite néng khd 16n. D3i véi riéng 1y do nay, ban nén xem xét k¥
viéc st dyng 16p STL vector trong ma riéng cua ban.

Tiét kiém thdi gian bing cich

R S0 dung ham delete véi cac mang
Xo0d mét phan t ra khnoi mdt mang
Xoa toan bdé mét mang

Két hgp nhiing phuong thic xod véi nhitng phuong thirc cap phat
thich hgp

m Hiéu két qua

St dung ham delete v6i cdc mang (array) ¢6 thé 12 mdt trong nhing
clu tric gay béi roi nhat trong C++. Khi ndo ban cAn xod mdt phin
td don trai véi toAn bd mbt mdng phdn ti¥? DPidu gi xdy ra néu ban
khéng s dung phuong thitc xod thich hgp véi phuong thite cdp phat
thich hop? Viéc xo4 médt phan t don khi ban cdp phit mot mang
phan t s& din dén viéc khong goi duge cde destructor. Viéc khéng
x0d4 mot phan tif cdp phét sé din dén sy rd ri bd nhd va nhitng d6 v
hé théng tiém an. Néi chung, phuong thiic xo4 chinh xdc phai duge
k&t hop vdi viée goi ra thich hgp phuong thide méi. Viéc khong thuc
hién sy két hgp nay sé dan dén nhitng rd ri by nhd rat khé truy tim
- sau cing diéu ndy sé lam d8 v# dng dung cha ban. Néu ban thue
hién trude viée k&t hop nhing cdp phat va huy cdp phat chinh xdc,
ban sé tiét kiém nhiéu thoi gian trong tién trinh g& rdi va bao tri.
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Xem xét viéc viéc cap cac mang va pointer

Cach that sy duy nhat dé hiéu chinh xdc nhing cap phdt va huy
cdp phat dién ra nhu th& nao 1a xem mt vi du vé vide cdp phét céc
déi tLro'ng don c¢6 va khdéng c6 cdc pointer trong cdc ddi tugng don
hoéc mang déi tuong. Hay 1am diéu nay ngay bay git véi mét vi duy
mau ngén.

1. Trong code editor ma ban chon, tac mot file méi dé chita ma
cho phén thuc thi cda file ngudn.

Trong vi du nay, file dugc dit tén ch36.cpp mac di ban ¢6 thé
st dung bat ky tén nao ban chon.
2. Go nhap ma tir Listing 36.1 vao file.
Listing 36.1: Cap phat cac d6i tugng cé va khéng co cdc pointer.

#include <stdio.h>
#include <vector>
class NoPointer
{
int x;
public:
NoPointer()
i
printf(*NoPointer: Void Constructor
called\n™);
=0
}
NoPainter{ int num }
{
printf{*NoPointer: Full constructor
called\n™);
X = num;
o
NoPointer( const NoPointer& aCopy }
{
printf{“NoPointer: Copy constructor
calledsn™},
X = aCopy.x;
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]
virtual ~NoPointer()
{
printf{“NoPainter: Destructor
called\n™);
I
NoPointer operator={ const NoPointer&
aCopy )
{
printf(“NoPointer: operator=:
called\n™);
X = aCopy.x;
return *this;
}
void setX{ int num )
{
X = num;
)
int getX {void)

{
return x;
!
5
class PointerGlass .
{
char *ptr;
public:
PointerClass(}
{
printt(“PointerClass: Void Constructor
called\n™);
ptr = NULL;

}
PointerClass( const char *str )
{
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printf{"PointerClass: Full constructor
catledin™y;
ptr = new char| strien{stry+1 |; 21
strepy( ptr. str ): .
}
PointerClass{ const PointerClass& aCopy )
!
printf{"PointerClass: Copy constructor
called\n”);
if { aCopy.ptr }
{
ptr = new char[ strien{aCopy.ptrj+1 };
strepy( ptr. aCopy.ptr );
}
else
ptr = NULL;
}
virtual ~PointerClass()
{
printf(“PointerClass; Destructor
called\n™),
delete [] ptr; ->2
}
PointerClass operator=( const
PointerClass& aCopy )
{
printf("PointerClass: operator=
called\n™,
if { aCopy.ptr )
{
ptr = new char{ strien{aCopy.ptr}+1 |
strepy( ptr, aCopy ptr );
]
else
ptr = NULL,;
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return "this:
}
void setPtr( const char *str )
|
if { str)
|
str = new char{ strien{str}+1 |;
strepy( ptr, str ),
}
else
ptr = NULL,;
}
const char *getPtr {void})
{
return ptr;

h

int main()

{
/f Just create one of each to see what
happens.
printf{"Creating np\n");
NoPointer "np = new NoPointer(5);
printf{"Creating pcin™);
PointerClass *pc = new
PointerClass{"Hello");
printf{"Celeting np\n™);
delete np;
printf(“Deleting pc\n™);
delete pc;
/f Now, create an array of them.
printf(“Creating npawn”),
NoPointer *npa = new NoPointer[5]; 23
printf{"Creating pca\n”};
PointerClass *pca =
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new PointerClass[5]; >4
/1 Delete them.
printf{*Deleting npa\n”);
delete npa:
printf(“Deleting pcawn");
delete pca;

/f Now, do it the right way.
printf{"Creating npa2\n”);

NoPoiriter *npa2 = new NoPointer[5];
printf{"Creating pca2in”);
PointerClass *pca2 = new PainterClass[5];
/1 Delete them.

printf{*Deleting npa2in™),

delete [] npa2;

printf(*Deleting pca2wn™);

detete {] pca?;

// See what happens with a vector,

printf{"Creating vector of
PainterClass\n™);
std::vector< PointerClass > “pev = new
std::veclor<P0intérCiass>;
far (inti=0; i<5; ++i )
{
PointerGlass pe;
pev-sinsert{pcv->end(), pc );
)
printf(*Deleting vector of
PointerClassin™);
delete pcv;
}

Nhu ban ¢6 thé thay tir code listing & trén, ching ta da tao hai loai
l6p khéde nhau. Lép tha nhit, NoPointer 1a mot 16p don gidn chita chi
cdc bigén thanh vién co ban khong cé cdc pointer duge luu trif trong dif
liéu thanh vién cua 16p. Ldp thi hai, PointerClass chifa dir lidu pointer
dugc cdp phdt khi mdt instance cla 18p duge tao va dude huy cdp
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phdt khi instance dugc giai phong Néu ban xem dong -> 1, ban sé
thay bién thanh vién ptr duge ¢dp phit nhu thé nao trong constructor
cho PointerClass. Bién thanh vién ptr d6é s& dugc huy cdp phat tai
dong = 2 néu moi thit dién ra tét dep trong 16p.

3. Luu file ngudn trong code editor va déng code editor.

4. Bién dich md ngudn bang trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.

Khi chuong trinh duge chay, néu ban da lam tét moi th, ban
s¢ thdy két qud duge minh hoa trong Listing 36.2 trong cilta sé

shell.
Listing 36.2: K&t qua tir vi dy cap phat
$ /aexe
Creating np
NoPointer: Full constructor called
Creating pc
PointerClass: Full constructor called
Deleting np
NoPointer: Destructor called
Deleting pc
PointerClass: Destructor called
Creating npa >7

NoPointer: Void Constructor called
NoPointer: Void Constructor called
NoPointer: Void Constructor called
NoPointer: Void Constructor called
NoPointer: Void Constructor cailed
Creating pea

PointerClass: Void Constructor called
PointerClass: Void Constructor called
PointerClass: Void Constructor called
PointerClass: Void Constructor called
PointerClass: Void Constructor called
Deleting npa 25
MoPointer: Destructor called

Deleting pca 26
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PointerClass

: Destructor called

Creating npa2

NoPainter: Void Constructor called
NoPointer: Void Constructor called
NoPginter: Void Constructor called
NoPointer: Void Constructor called
NoPeinter: Void Constructor called
Creating pca2

PointerClass
PointerClass
PointerClass
PointerClass
PointerClass

: Void Constructor called
: Void Constructor called
- Void Constructor called
* Voig Constructor called
- Void Constructor called

Deleting npa2

NoPointer: Destructor called
NoPointer: Destructor calied
NoPointer: Destructor called
NoPointer: Destructor called
NoPainter: Destructor called

Deleting pca
PointerClass
PointerClass
PointerClass
PointerClass
PointerClass
Creating vec

PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
Pointer(lass:
PointerClass:
PointerClass:

2

- Destructor called

. Destructor called

- Destructor calied

. Destructor called

- Destructor called

tor of PointerClass

Void Constructor called
Copy constructor called
Destructor called

Void Constructor called
Copy constructor caled
Copy constructor called
Destructor called
Destructor called

Void Constructor called
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PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PainterClass:
PointerClass:
PainterClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:
PointerClass:

Deleting vec
PointerClass
PointerClass
PointerClass
PointerCiass
PainterClass

Copy constructor ¢alled
Copy constructor cailed
Copy constructor called
Destructor called
Destructor called
Destructor called
Void Constructor called
Copy constructor called
Destructor called
Void Constructor cailed
Copy constructor called
Copy constructor called
Copy constructor called
Copy constructor called
Copy constructor called
Destructor called
Destructor called
Destructor called
Destructor called
Destructor called
tor of PointerClass
: Destructor called
. Destructor called
. Destructor called
. Destructor called
- Destructor called

- Phén quan trong cia k&t qud nay duge minh hoa trong cde dong
duge ddanh ddu. = 5 va 2 6. Nhu ban c¢é thé thdy ching ta huy cap
phdt cdc pointer ma ching ta da cdp ph4t trong mai tai cde dong duge
ddnh ddu 2 3 va 2 4. Trong cd hail trudng hep, ching ta da cap phat
mdt mang 481 wugng. N&u ban xem két qud, ban s& thdy riang con-
structor cho 16p duge goi nhiéu ldn (xem cdc dong bit dau vdi 2 7),
nhung destructor duge goi cht mot lan. Diu nay tao ra mét ro ri bd
nhd tdc thi trong ung dung.

[1dy ludn diat cdc cdu lénh g& roi print trong cdc constructor va
destructor dé kiém chitng ring ban da goi méi phucng thite nay véi
s0 lan thich hygp v ddng cach.
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Tiét kiem thoi gian bing cdch:

B Tim hiéu nhiing cdch khac nhau dé tao cac mang déi tugng
Khai bao cdc mang trén ngan xép (stack)
Tao cac doi tugng trén heap

SG dung cac 16p déi tuong chua STL dé tao cac mang
m Hiéu két qua
C++ cung cdp ba cdch khédc nhau dé tao cdc mang d6i luong, si
dung cdc cflu tric ngdén ngir va Standard Template Library (STL):
® Khai bao cdc mang trén ngan xép (stack): Phuong thuc nay, sd
dung cdu tric [ ] tao mdt mang stactic (tinh) vén hién hiu tu thoi
diém no dugc cdp phat. Ban tac mdt mang tinh bang cach viér:

object - type array { num-elements],

Trong dé object-type 1A loai d6i tuong ma ban mudn tao mét ming
cua doi tugng dé va sé phan tf trong ma duge tugng trung bdi tham
56 num-clements. Uu diém cua phuong phdp nay 13 kich ¢ méing
duge biet vao thoi gian bién dich va chuong trinh sé duge tai lugng bb
nhé thich hgp. Vin dé vé6i 16p nay 12 méng hién hitu chi mién 1a
mang ndm trong pham vi (scope). Khi bién mdng nim ngoai pham vi
out of scope, mang bi huy.

® Tao cdc d&i tugng trén heap: Phuong phap nay ¢é wu diém ia cho
phép ban diéu khién chinh xac khi nao mang dudc tao hodc dudc
huy - nhung mot khuy&t diém 1a nd sé khéng ty déng “lam sach”
(huy c&p phat). Néu ban khéng huy cdp phat mét mang {hodc néu
ban huy ca@p phat né khong dung cach), ban tao ra mot ro i bd nho
trong chudng trinh. Ban tao mét ddi tugng trén heap bang cach viét

object-type ghject;

® SU dung cdc 18p ddi tugng chia STL d€ tao cdc mang: Uu
diém clia phudng phap nay la n6 khéng tao nhiing déi tugng cho
dén khi chung thuc su duge chén vao Idp ddi tugng chua - va no ty
ddng huy nhing ddi tugng doé khi I8p ddi tugng chida nAm ngoai
pham vi. Cac d&i tugng chia (container) ¢ thé dudc tao ddng trén
ngan x&p dé ban cing cé thé diéu khién pham vi clia cac ddi tuong
trong doi tugng chira. Hai khuyét diém clia phudng phap nay: viée
tang hao phi dang k& va cac I9p d6i tugng chia déi hoi ban thuyc thi
mét s6 phuong thie trong céc idp - chdng han nhu cac constructor
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copy. toan o gan va phuadng thuc huy tao &o (virtual destructor) - dé

tranh nhung rd ri b6 nh¢. Ban tao mét I16p ddi tugng chita STL bang
cach viét:

vector<object - type array;

Ky thudt nay xem nhiing uu diém va khuyét diém khdc nhau cia
tao cde déi tugng bang ba cdch khéc nhau nay. Biing cdch hiu ban ¢
thé hau nhu dé dang tao mét mang doi terng trong ma nhu thé nao,
ban sé tiét kiém thdi gian khi viét, g& réi va téi uu hod.

Cde bude sau ddy dan dét ban qua ba ky thuit cAp phat mang doi
lugng trong motl vi duy:

1. Trong code editor ma ban chon, tao mit file méi dé chda ma
cho phin thyc thi cia file ngudn.

Trong vi du nay, file duge dat tén 14 ch37.cpp mic du ban ¢6
thé st dung bat ky tén nao ban chon.

2. G& nhap ma ti Listing 37.1 vao file.
Listing 37.1: Tao m§t mdng 467 tugng

#include <stdio.h>
#include <string>
#include <vectors
class Foo
I
std::string _str;
public:
Foo(void)
i
printf{*Foo: Void constructornin”):
_str ="
]
Foo { const char *s )
l
printf{"Foo: Full constructor
[%s]n", s
_str=35;
]
Foo( const Foo& aCopy )
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printf{“Foo: Copy constructorn™);
_str = aCopy._str:
!
virtual ~Foo()
{
printf{"Foo: Destructor\n™;
}
Foo operator={const Foo& alopy)
{
_str = aCopy__slr;
return *this;
1
std.:string String()
{
return _str;
}
void setString( const char *str )
{
_str = sir;

5,
int maing}

I
L

priptf("Creating array via ngwin");

Foo *f = new Foo{2]{"Helio"}; _ !
printf{"Creating array on heap\n™};
Foo f1[3]; -2

/f Create a vector

printf{"Creating vector of foo\n"});

std:vector<Foo> fooVector; 23
printf(“Adding objects to vectorin”);

Foo 2:

Foo 13;

Foo 14,
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fooVectar insert{ fooVector.end{), f2 )
fooVectar insert( focVector.end(), f3 ).

f4 ).

)

fooVector.insert( fooVector.end(),
printf{“Delsting array on heap\n);
delete [] f:

Xem code listing ¢ trén, ban cé thé thdy ¢6 ba cdach khdc nhau duge
dinh nghia trong chuong trinh. Tai > 1, ching ta cdp phat mot méng
t ngan xé&p, s dung toan L new. Tai 2 2, ching ta cdp phat mét
mang trén heap, st dung c¢i phdp mang chuin cia C++. Sau cing, tai
=> 3, ching ta thay lép vector Standard Template Library dugc si
dung nhu thé nao dé dinh nghia mét mang d6i tuong.

3. Luu file ngudn trong code editor va déng code editor.
4. Bién dich ma ngudn bing trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.

Khi chuong trinh duge chay, néu ban di lam t6t moi tha, ban
sé& thay két qua duge minh hoa trong Listing 37.2 trong cia 8
shell.

Listing 37.2: K&t qud tir chuong trinh ¢dp phat mang

$ /aexe

Creating array via new >4
Foo. Full constructor [Hello]

Foo: Full constructer [Hello}

Creating array on heap 25
Foo: Yoid constructor

Foo: Void constructor

Foo: Void constructor

Creating vector of foo 26
Adding objects to vector

Foo: Void construcior

Foo: Void constructor

Foo: Void constructor

Foo: Copy constructor

Foo: Copy constructor

Foo: Copy constructor
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Foo
Foo
Foo
Foo
Foo
Foo

- Destructor
- Copy constructor
. Copy constructor
. Copy constructor
. Destructor
- Dastructor

Deleting array on heap

Foo:
Foo:
Foo.
Foo:
Foo:
Foo:
Foo:
Foo:
Foo:
Foo:
Foo:

Destructor
Destructor
Destructor
Destructor
Destructor
Destructor
Destructor
Dastructor
Destructor
Destructor
Destructor

Nhu ban ¢é thé thdy mang tinh duge tao tai thoi diém trinh bién
dich tim thdy ma cho né. Mang déng (dynamic) duge tao tai thoi diém
toan td new duge s& dung dé cAp phat né va mdng vector khong bit
ddu cdp phat khong gian cho nhitng d6i tugng cho dén khi ching duge
chén vao vector. Hiy xem vidc phan tich cde dong duge minh hoa
trong Listing 37.2.

W > 4 Dong nay cho thdy thdi diém mang dugc cdp phat bang new.

Nhu ban ¢6 thé thay hai lénh goi constructor dudc thuc hién, bidu thi
hai déi tuong dudc tac va dugc dua vao mang. Chu y ring bdi vi
ching ta da cho toan tif new mét déi 86 constructor, nd goi con-
structor day dd cho I6p.

<» 5 Dong nay cho thay nai ching ta da cdp phat mot khéi déi tugng
trén heap, st dung ci phap mang C++. Chd y constructar void dugc
sif dung cho nhiing ddi tugng nay khdi tao tit cd ba trong sé doi
tugng do (mot ddi tugng cho mbi phén tif mang).

-» 6 Dong nay cho thdy nai ching ta da s dung |3p vector Stan- -
dard Template Library dé luu trif céc d6i tugng. Cac ddi tugng da
dugc tao trong Iénh goi nay. Sau dé ching ta c&p phat mot so doi
tugng trén heap va thém chang vao vector. Chu y cac déi tugng
dudc sao chép vao vector bang cach sl dyng constructor copy dé
tao cac instance mdi cla ISp.
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u -> 7 § day chung ta xoa mang ma chiing ta da cap phat bang Iénh
goi new. S& co hai doi tugng bi xod trong ti€n trinh nay va két qua
cho thay that ra ¢é hai d&i tugng bi huy.

® -> 8 Dong nay cho thdy viéc huy sau cing cac déi tuong da dugc
cap phat trong mang trén heap.

Néu ban dém téng s6 lénh goi destructor ¢ cudi lisiting két qua,
ban s¢ thdy ¢6 11 lénh gei nay. Diéu nay c¢é thé dudng nhu khéng ro
rang L viéc ching ta da cdp phat chi tam ddi tuong trong chudng
trinh chinh (hai d6i tugng trong mdng new, ba ddi tugng trong méng
heap va ba ddi tugng trong vector). Tuy nhién, bdi vi constructor copy
da duge goi ra ba lan, thém ba déi tuong nia da duge tao, téng cong
la 11 déi tugng.

Mgt diéu quan trong cén chd y trong md la chdang ta luén sit dung
phuong thdce delete [ ] dé hiy cdp phdt cdec mang d6i tuong. Néu ban
thay thé phuong thic delete [ ] bing mot 1énh goi delete don gi&n
ban sé t;hay rang ma khong goi destructor cho méi thanh vién cia
mang va rang cdc ro ri bo nh¢ ¢6 thé dé dang xdy ra. Rdi ro rd ri bd
nhé nay diic biét quan trong néu ban luu trd cde pointer dan sang
nhing déi tugng trong mang va truy cdp ching thong qua bat ky loai
lop co sa.

Kfj thudt 38: Ldm viéc vdi cdc mdng pointer

Tiét kiém thgi gian bang cach:
M Tim hi€u cac mang pointer d&i tugng
B Thyc thi cac mang pointer déi tugng
m Hiéu két qua
Mac du cic ming d8i tugng don gidn dé lam viée, nhung cic mang
pointer biéu thi nhing d8i tugng thi xd 1y hai phie tap hon. Ca phap
dé tao va xod nhimg mdng nay hoi khé hon; cac ming pointer khong
thuidn nhat vén tré sang mot doi tugng cd s¢ chung ddi héi nhidu
cong viée hon - va ky thuit nay dan dit ban qua nhitng gi phai duge
thye hién. C++ cho phép ban luu Lrit cde pointer din sang tdl ca lép
litn quan - dé l1a nhing 16p duge din xudl ti mot 16p co sé chung -
treng mdt mang don trong khi theo doi cde kiéu va kich ¢ cda ching.
Piéu nay ¢6 thé Lidt kiém cho ban nhiéu thoi gldn bing cich cho
phép ban dat tat cd doi tugng lién quan trong mdt méang trong khi xd
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I¥ ching mdt ciach khac nhau bing cdch sit dung cdc ki€u dan xudt
eus chang.

Tao mét mang déi tugng khéng thuan nhat

Néu ban dang lam viée véi mot 16 16p khae nhau, tat cd duge dan
xudt L mét 16p co s6 don, viée luu trit tdt ca ching trong mét noi cé
thé 6 lgi. Mot mat ban chi ¢6 mét mang dé lam vige. Mat khdc, béi
vi cde d6i tugng déu lién quan, cé thé ban s& thyc hién cung mot eong
vigée xU0 1y trén tdt cd d6i tugng d6 cung mét lac. I1dy xem mot vi du
vé viée tao mot mang khong thudn nhat vén luu trit nhidu 16p doi
Liung.

1. Trong code editor ma ban chon, tao mét file méi dé chua ma
cho phan thye thi cla file ngudn.
Trong vi du nay, file dugc dat tén la ch38.cpp méc du ban cé
thé st dung bat k¥ tén nao ban chon.
2. G6 nhiap ma tu Listing 38.1 vao file.
Listing 38.1: Tao mdt mang pointer d6i lwgng

#include «stdio.h>
#include <string.h>
class Base
!
char “ptr:
pubfic:
Base{void)
|
ptr = NULL;
}
Base( const char *str)
{
setString{ str );
}
virtual ~Base(}
{
printf(*Base: ~Base called\n™);
delete ptr;
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void setString( const char ~str )
{
ptr = new char[strlen{strj+1};
strepy( ptr str )
!
const char *getString()
i
return ptr:

b
class Derived : public Base
{
private:

int _nunt;
public:

Derived(void)

. Base{"DerivedVoid™)

_num = 0;
}
Derived{ int nval )
. Base{"DerivedFull")

_num = nval
)
virtual ~Derived()
{
printf("Derived:.~Derived called\n”);

void setValf int nval )
|
_num = nVal;
)
int getval ( void }
{
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return _num;

|-
)

const int NumElements = 3:
int main{void)

i

Base " *bArray = new Base*{10]; 21
for ( int i=0; i<NumElements; ++i )
bArray[i] = new Derived(i): A

// Print them out

for { int j=0; j<NumElements: +4+] )
printf("Object %s - %din", bArray[j]-
>getstring(), ((Derived *)hArrayli]}-
»getVal());

/! Delete them

for { int i=0; i<NumElements; ++i )
delete bArray[l];

delete [] bArray;

return O

1
I

Code listing ¢ lrén minh hoa cdch ching ta tac mdt mang pointer
va luu trd dif liéu trong ming dé nhu thé ndoe. Nhu ban co thé thay tai
-» 1, cdp phil mt méng pointer khdng khdc bigt so v6i cdp phdt bat
ky leai mang khdc trong C++. Sy khdc bigt ¢ diy la trong khi khéng
gian mang duge ¢dp phdl, cde d6i tugng thit su khong ducge tao ra.
bBay la do ching ta cap phdt khoéng gian cho cde pointer dan sang
nhiung doi tugng, khdng phai chinh cdc d8i tugng. Viée ¢dp phat that
sy cac doi tugng va khong gian ma ching chiém duoe minh hoa tai
dong duge ddnh ddu la = 2. Chd y mace du ching ta ¢6 mdt mang
pointer Base, nhung ching ta ¢6 thé tao va luu trit cic pointer De-
vived trong mang vi ching 14 mét dang dan xuat cua Base.

3. Luu file ngudn trong code ediler va déng code editor,

4. Bién dich ma ngudn bang trinh bién dich ma ban chon trén hé
diéu hanh ma ban chon.
Khi chugng trinh duge chay, néu ban di lam ding moi thd, ban sé
thiy két qud sau day trong cita 6 shell:
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$ aexe

Object DerivedFull - @
Object DerivedFuil - 1
Object DerivedFuli - 2
Denved::-Derved called
Base::~Base calied
Derived: ~Derived called
Base:~Base calied
Derived::~Derived called
Base::~Base called

Két qua ¢ ddy minh hoa ré’l_ng mang pointer duge tao nhu mong doi.
Chudi duge luu trit trong 16p Base da dugce tao tif constructor Derived,
diy 14 nhimg gl ma chang ta dy tinh trude. Viée huy cde déi tuong
moe noi hudng 1lén dé goi cde phuong thifc huy tao 16p Base va lép
Derived. Tom lai, ma nay lam viéc chinh xda¢ nhu quang cdo.

Kha nang lam viéc vdi mdt mang pointer khoéng thuin nhat rat
manh mé trong C++ bt vi né ¢6 nghia ring ban khéng cdn biét loai
dei tugng nao ma ban lam viée. Néu chiung ta tao cde phuong thie do
dé nhan va xdc 1ap cdc gia tri trong I¢p Base, thim chi ching ta
khong can phdi cast déi tugng trong printf trong ham main.

Ti&t kiém thoi gian bing cich:
B Tao mdt phan thuc thi bang tinh {spreadsheet} dan gian
& Tao Igp Column
® Tao Idp Row
- M Tao ldp spreadsheet
B Testbangtinh
Mot trong nhimg ¢ng dung ndi tiéng nhat (hoac ¢ 1& khét tiéng
xdu) dé giap lam cho mdy tinh c¢d nhin tré nén thong dung 1A bing
tinh (spreadsheet) - ¢hi 1la mot lugi cde 6 duge sdp x&p trong cde hang
v ¢Ot - ndi cdch khic la mdt mdng hai chitu. Cdce bang tinh ¢6 nhiéu
chie ning hon cdc mang don gidn (vi du ban ¢6 thé tao mét cong thie
nhung vé& ¢d bdn mét bang tinh 14 mot mdng cic hang (row) va col
(column). Ky thudt nay st dung Standard Template Library (STL) de
thict lap mot shell bang tinh. k&t qud ¢6 thé dé dang duge st dung dé
tao mdt phan thuc thi bang Linh thét su. Cdce bing tinh 14 nhimg phin
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wu thong thudng cua cdc Ung dung ngay nay tu viéc trinh bay di liéu
cho dén phan tich tinh hudng "diéu gl xay ra néu”. Bing cdch ¢6 méi
I6p bang tinh generic ma ban ¢6 thé tha vao project ké tiép, ban sé&
thdy rdng ban tiét kiém nhiéu thoi gian trong giai doan thiét k& va
thuc thi cua project.

Cac diém ¢o bdn cia bdng tinh 14 ba phan t: ¢dt (hodc 8), hang. va
chinh sheet. Méi ¢dt chia mot mau dir liéu va théng tin dé dinh dang
mdu dir lidu do dé hién thi. Cot chia cdc phuong thice dé sao chép chinh
no, xod sach chinh né, chinh sia da liéu hoac thong dinh dang trong
chinh né. Hang don gidn i mét mang ¢ot von tao nén mot hang doi -
cun bang tinh. Lép Row can ¢6 kha ning chinh sita bat ki ¢dt hién ¢é
trong hang cing nhu thém cdc ¢ft mdi va loal bo cdc ¢bt. Mot hang
nén c6 kha nang tra vé ndi dung cua bit ky cot nao d6 trong hang dé
sao cho ngudi dung cudi ¢d thé chinh slta truc tiép néi dung.

Sau cung, 1dp Spreadshect s¢ chiia mét mang hang. Mang nay
khong biél gi vé cac cdl riéng 1¢ trong sheet, né ciing khong bidt gi
v dinh dang hodc dir liéu. Sy déng goéi dit li¢u nay nhit qudn véi mo
hinh hudéng d8i tugng nhung cling quan trong trong kha ning chinh
sua dé dang céc l6p co ban cua hé thoéng v6i sy thay déi 161 thidu dai
voi céc lgp phia trén.

Tao IGp Column

Phan W& diu Lién cua bang tinh 13 ¢ot. Hay tac mét 1ép don gidn
duy tri théng tin vé ¢6t va chua cdc phuong thie dé lam viée véi
thong tin dd. Sau day la cach thuyc hién:

1. Trong code editor ma ban chon, tao mat file méi dé chia mé
cho phan thue thi cia file ngudn.
Trong vi du nay, fle duge diat tén la ¢ch39.cpp mac du ban ¢d
thé st dung bat ky L&én ndo ma ban chon.
2. GO nhap ma (i Listing 39.1 vao file,
Listing 39.1; Lép Column

#include <stdio.h>
#include <string>
#include <vector>
class Column
{
std;;string _format;
std-.string _value,
public:
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Cotumn{vod)
{
_format = "%s™
_value = "
I
Column{ const char *format. const char
“vaiue |
{
_format = format:

_value = value;

Colummi const Cofumnd aCopy )
i
_format = aCopy._format;
_value = aCopy._value;
}
virtual ~Cofumn()
{
}
Column operator={ const Column& aCopy )
{
_format = aCopy._format;
_valug = aCopy._value;
return “this;
}
Column operator={const char *valug)
1
_value = value;
return “this;
}
void setValue{ const char *value )
{
_value = value;
I
std::string getValue{ void )



286 Phan V: Céac array va template

return value;
void setFormat{ const char *format )
i
_format = format:
i
std::string getFormat( void )
{
return _format;
]
virtual std :string getFormattedString
{ void } const 21
{
char szBuffer| 100 |
sprintf{szBuffer, _format.c_str{).
value.c_str());
std::string sRet = szBuffer;
return sRet;

b

Ma nay thue thi phan tf ¢co ban nhdt cua hé théng bang tinh, cjt
icolumn). Nhu ban ¢6 thé thay, ching ta thuc thi mdt 16p hoan chinh
bing cich thém nhirng phuong thic cho cde constructor, destructer, todn
L gan va phuong thite accessor. N6 ciing thue thi mdt phuong thic ao
(duge minh hoa tai =» 1) dé trd vé néi dung clia cft bang mot cach
dinh dang. Biéu nay s& cho phép nhiing loai ¢t khdc duge dinh nghia
sau A6 ¢ dudi dong néu ban mudn nhu viy.

3. Luu file trong code editor.
Bude k& 1iép 1a thue thi 16p Row vin sé chita mdt mang cot.

Tao I6p Row

Sau khi tao mot 16p Column, didu k& ti€p can lam 12 tao mot lép
Row chGa cde c¢ft ma chang ta mudn luu trd trong bang tinh, Ban ¢6
the xem 16p Column nhu 14 dir lidu cho mdt 6 don va 16p Row nhu la
mdt danh sich cde 6 cho mt hang nao dé.
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I. Thém ma tu Listing 39.2 vao cudi file.
Listing 39.2; Ldp Row

class Row
std:vectar< Column > _columns:
void Copyf const Row& aCopy )
I
std.vector< Column >:const_
iterator iter;
for { iter = aCopy. columns.begin();
iter = aCopy._columns.end();
++iter )
columns.insert({ _columns.end(),
(“iter} ),
!
public:
Rowlvoid)
{
]
Row( unsigned int numColumns )
i
for {int i=0: i<numColumns; +4+i )
{
Column ¢
_columns.insert{ _columns.end(),
¢
i
}
Fow( const Row& aCopy )
{
Gopy( aCopy );
!
Row operalor={ const Row& aCopy )
|
Copy( aCopy };
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!

Column& operator[]{ int idx ) >3
|
if (idx < 011 idx > _columns.
size()-1 )
throw “Row: Index out
of range"; > 2
return _columns[ idx J;
}
int NumColumns{ void )
I
return _columns size();
}
void Clear()
{
std::vector< Column > iterator
iter:
for ( iter = _columns.begin(};
iter '= _columns.end{), ++iter }
(*iter}.setValue{ " )
}
void Print{} const
{
std::vector< Column »::const_
iterator iter:
for { iter = _columns.hegin{);
iter = _columns.end(); ++iler )
printf{"%s .
(*iter).getFormatiedString().c_str(} ),
printf(™n™y;

i:
Chd y 16p Row khong lam bat et didu gi vdi cde ¢t ngoai trd hau
irid ching va cho ngudi dung cudi truy clp cdc ¢dt ma ho mudn. Cing
chu ¥ ching ta st dung viée xd 1y ngoai 1& (duge minh hoa tai = 2) dé
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giai quyét nhiing tai liéu ngoai 1é cia cdc index mang nim ngoai
bién. Khong c¢6 nhiing xdc 14p mac dinh t6t ¢ day, do dé chiing ta chi
gia dinh rang doi héi mdt s6 cft khéng hop 18 14 mot 18i nghiém
trong. i

Mot diéu c6 thé thay doi 6 day 1a 16p Row khéng xir 1y viée.dinh
lai kich e&. Thay vao dé, 16p Row don gidan gid dinh ring miang cit
ludn duge thé hién cy thé ngay tit ddu. D& dinh lai kich ¢& mét hang
mét cdch thich hgp, ban cin tao mdt mang ¢ot mdi c6 diang kich ¢ va
sau d6 sao chép kich ¢& hién ¢6 vao hang dé.

2. Luu file. .

Bugc cubi cung cda tién trinh thye thi 16p 1a ldp ghép 16p Spread-
sheel that sy. Phin k& ti€p sé hudng dan cdch thue hién.

Tao lop Spreadsheet

Sau cing ching ta di dén phdn quan trong cho ngudi ding cudi:
chinh 16p Spreadsheet. Di nhién, mdt bang tinh don gian la mot danh
sach cac hang tao nén sheet vén lan luot 14 mét danh sach cde cit
tao nén moi hang. Bdng tinh cla ching ta sé ludn "vudéng” - nghia la
no sé cha s ¢6f bing nhau trong moi hang.

1. Thém ma tir Listing 39.3 vao cudi file.
Listing 39.3: Lap Spreadsheet

class Spreadsheet
|
int _cols;
std::vector< Row > rows;
sid::string _name;
void _BuildSheet( int nRows, int nCols )
{
// 11 there is anything already
here, remove it.
_rows.erase{_rows.begin{),
_rows.end());
// Now, add in the rows.
for { int i=0; i<nRows; ++i )
{
Row row(nCals),
_rows.insert( _rows.end(},
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row ),

|
void _InternalSetRows(’ const unsigned
int nRows )

_BuildSheet{ nRows, _cols J;
}
void _InternalSetCols{ const unsigned
int nCols )

// Save the pumber of rows, so we
can rebuild it,
int nRowCount = _rows.size();
// Set the number of columns,
_cols = nCols;
/1 Now rebuild the rows.
_BuildSheet( nRowCount, nCols };
}
void Copy( const Spreadsheet& aCopy )
{
_InternalSetColis({ aCopy.
NumGColumns{) };
std::vector< Row >:;const_iterator
iter:
for ( iter = aCopy._rows.begin{);
iter 1= aCopy._rows.end(); ++iter )
_rows.insert{ _rows.end(),
(“iter) ),
_name = aCopy._name;
}
public:
Spreadsheet{void)
|
!
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Spreadsheet( const char *name )
|
_name = name;
|
Spreadsheet{ const char *name. unsigned
int nRows. unsigned int nCols }

]
1

_hame = name:
_internalSetCols( nCals J;
_InternalSetRows( nRows ):
!
Spreadsheet( const Spreadsheet& aCapy )
{
Copy( aCopy )
}
Spreadsheet operator=( const
Spreadsheet& aCopy )
{
Copy( aCopy ),
return *this;
}
Rowd& operator{]{ int idx ) -4
{
if {idx < Q1idx > _rows.
size(}-1 )
throw “Spreadsheet: Index out of
range”:
return _rows[idx];
'
Spreadsheet operator{){(int r1, int ¢1,
int r2, int c2)

Spreadsheet ret;
/f Assign the pieces.
ret.setNumColumns{ c2-¢c1+1 };
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}

ret.setNumRows( r2-ri+1 };

// Now copy over the chunk they want.

try
{
for (intr=r1;1<=12 ++r)
for {intc=rcl. ¢<=2¢2
+4C )
retir-r1]jc-c1] =
cthisyrlel
]
catch { ... )
{
throw " Spreadsheet: Index out of
range”,
}
return ret;

void setNumColumns{ int nCols }

!

_InternalSetCols{ nCols );

void setNumRows( int nRows )

{

}

_InternaiSetRows( nRows );

int NumColumns(} const

{

}

return _cols;

int NumBows() const

{

!

return _rows.size{);

void setName( const char *name )

!
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_name = name;
i
std:string getName( void } const
1
return _name:
t
void Print() const
I
std::vector< Row >::const_iterator
iter;
printf{(“Sheet: %s\n". _name.c_str{)
)
for { iter = _rows.begin(}; iter !=
_rows.end(); ++iter )
{
("iter).Print():

}
void Clear()
{
std::vector< Row >:iterator iter;
for ( iter = _rows.begin(}; iter !=
_rows.end(); ++iter }
{*iter).Clear();

J;

Nhut dd dé cp trude dé trong ki thuat nay, bang tinh thuc sy chi
la noi chda cdc hang vén lan lugt 12 noi chda cdc cdt. Ldp Column 1a
mét 16p duy nhéat “hiéu” dir ligu duge luu trit ¢6 dién mao nhu thé nao
hosc né duge dinh dang hodc sé duge hién thi nhu thé nao. Lap
Spreadsheet cho phép truy cdp cdc hang riéng 1é trong sheet ma
khong can biét cde ¢t duge luu trir trong mdi hang nhy thé nao.

2. Luu file nguén trong bd soan thdo ma ngudn va déng ung dung
soan thao.
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Test bang tinh

Pé thdy ma cé thue sy hoat dong hay khéng, hay thuc thi mot
driver thi nghiém cho ma. Cde budc sau day hudng dan ban cach thuc
hién:

1. Trong cede editor ma ban chon, md lai file ngudn cho ma ma
ban via tao.

Trong vi du nay, file duge dat tén 14 ch39.cpp méac da ban ¢
thé s dung bat k¥ tén nio ban chon.
2. Thém ma tir Listing 39.4 vao cudi file.
Listing 39.4: Driver thir nghiém bang tinh

int main{int argc, char **argv)
{

Spreadsheet s1("Sheet1”, 10, 10 ),

/1 initialize the spreadshest,

for (int i=0; i<s1.NumRows(); ++i )
for { int {=0; j<s1.NumColumns();
++])
|

s = "%

s1[ij[}].setFormat("%6s"),;

}

// Set some values.

s1[5][4} = "Hello"; =>5

s1[0][0] = "Begin";

// Display it s0 that the user can see

it.

51.Print{);

/t et a slice of the spreadsheet.

Spreadsheet s2 = $1(0,0,3.3);

s2.setName("Sheet 2"),

52.Print();

// Change a column, so we know that it
works.

s2(2](2] = "%,
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52 Print():
¢/ Now, clear out the original sheet and
display it.
s1.Clear{);
s1.Printf);

}

Khi c¢huong trinh chay, néu ban da lam ddng moi thy, ban sé thay
kel qud tu Listing 39.5 trong cda sé shell.

Listing 39.5: K&l qua tir (rng dyng driver thir nghiém bang tinh

SRl Aleer
B i * B u " * w "

Y * ¥ " x

» a -

Hella i

L] uw >

K]

«
T
¥ ¥ @ X
I I I T
i » A % F ¥ B

»

»
® L]
F

Két qud cho thdy trang thdi cla bing tinh vao thoi diém né duge
hién thi. Mot ddu sao (*) hién thi trong b4t ky 0 khdng chda dir ligu
trong khi cdc 6 chia dir liéu duge thé hién véi gia tri du lidu. Vi du,
ban s& thdy chubi Hello & gitta Sheet 1 di dugc dat & do tai 2 5 trong
code listing cho driver chinh. Tuong tu, géc tréi phia trén cia Sheet 1

chita chudi Begin da duge dit & dé & dong tiep theo trong chuong trinh
driver.

Ching ta ¢6 thé dé dang st dung 16p bdng tinh nay dé luu tri da
liéu, hién thi né cho ngudi dung hoaie x ly dit lidu chita trong mit
dinh nghia hang / cot.

Cdc dau sao chi 1a nhing placeholder dé cho thdy di lidu ¢fl that
su ndm & dau. Nhu ban c6 thé thdy cdc gid tri dir lidu duge xdc lap
trong driver thu nghiém xudt hién ngi ching phai hién hiu.



296 Phan VI: Nhap va xuét

PLAR Vi
Nhép va xuat

K§ thudt 40: S dung cdc Stream chudn dé dink
dang dit l[iéu

—_—— e — —— e e o ——— —— — —

Tiét kiém thoi gian bing cdch:
® Tim hiéu cac ldp Stream
B Binh dang di liéu vdi cac i8p Stream
® Tim hiu k&t qua

Néu ban d4 l4p trinh trong C++ trong mot thoi gian dai, ¢6 1€ ban da
quen xuat dir lidu bing cdc ham printf, fprintf, va sprintf c¢é tir nhing
ngay lap trinh C. Bay gi dén lie nhdy vao viéc sit dung cdc thanh phin
stream caa thu vién C++ chudn, bdi vi nhing thanh phan nay sé tiét
kiém cho ban nhiéu thdi gian va trdnh duge nhiéu phién phic. Céc
thanh phén stream hd tro viée nhép, xudt va dinh dang cho dir liéu
trong cdc Ung dung C++. Nhu cdc ham printf, fprintf, va sprintf, cdc
stream (ludng) hién hitu dé ghi sang console, sang céc file va dé dinh
dang dif liéu thanh cdc chubi (string). Khong gidng nhu cdc ham duge dé
cap trude, cdc stream an toan kiéu va ¢ thé md rong tiét kiém cho ban
thoi gian bing cdch gidm lugng ma ban ¢in viét va lugng gd réi ma ban
can thye hién dé tim cdc van dé trong dif liéu xuat.

Mac du hidu hét nha lap trinh biét ban ¢6 thé nhap xuat dit lidu
qua cde 16p stream, nhung hau hét khéng biét ring cdc 16p stream ¢6
mél ngudn chide nang dinh dang phong phu cai sdn.

K§# thuat nay s& huéng dan ban cdch lam viée véi chite ndng dinh
dang cua cédc 1dp stream, cdch xuat di Héu tif mot stream va cdch xuit
céc ¢ot va thay déi tinh chinh xéc ddu dong cho dirliéu.



Phédn VI: Nhap va xuét 297

Lam viéc voi cac stream

Pé hi€u mét thanh phin stream cé thé duge st dung nhu th& nao
trong ing dung dé tiét kiém thoi gian va cdng sue, hiy xem mot vi du
don gidn vé mot stream duge st dung trong mét ¢ng dung. Trong trudng
hop nay ching ta sé tao mdt s6 dit liéu trong chuong trinh va sau do
xudl du lidu dé sang ngudi ding. Ngoai ra, ching ta & xem cdch md
rong 1ép stream bdng cdch tao control xudt riéng cla ching ta.

1. Trong code editor ma ban chon, tao mét file méi dé chira ma
cho phdn thyc thi cda file ngudn.
Trong vi du nay file duge dat tén 1a ¢h40.cpp mic di ban ¢é
thé si dung bat ky tén nao ban chon.
2. G0 nhap ma Lu Listing 40.1 vao file.
Listing 40.1; S dung cdc stream

#include <stdio.h>

#include <iostreams

#include <sstream:

#include <vector>

using namespace std;

void PrintDoubfeRow( int numElements, double
*dArray, ostreamé& out )

/ First, set up some elements of the
ostream.

// Set the output floating point precision
to 2 decimal places.

out.precision{4);

// Only show the decimal point if it is
not a whole number.

out << showpoint;

for  int i=0; i<numElements; ++i )

{
/f Set each column to be 8 spaces.
out width(8);
// Qutput the float.
out << dArrayli];
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i
out << endl;

i
1

template < class A> 2 4
ostream@& operator<<{ gstream& out,
vector< A >& dVeclor )

vecior<Axiterator iter;
for { iter = dVector.begin(}; iter '=
dVector.end(); ++iter )

out. width(8);
out << (*iter);
}
out << endl;
return out;
}
int main{int argc, char **argv)
{
double dArray[20];
int nCount = 0,
/f See whether they gave us any on the
command line,
it (arge > 2)
{
for { inti=1; i<arge; ++i )
{
stringstream str;
double number;
str.seti(ios: fixed,
std::ios_base: fioatfieid);
str.owidth(0};
str.precision{4):
str << argv[i];
str »> number;
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}

else

{

j

} PrintDoubteRow( nCount, dArray,

dArray[nCount] = number;
nCount++:

/{ Prompt the user for input.
bool bDone = false;
while { 'bDone )

char szBuffer[80];

cout << “"Enter a number (or a

dash (*} to quit): ™
memset{ szBuffer, 0, 80 },
cin >> szBuffer,
if ( szBuffer[0] == "*")
bDone = true;
else
{
stringstream str;
doubie number;
str.setf(ios: .fixed,
std:;ios_base::floatfield);
str.width(0);
str.precision(4),
str << szBuffer;
str »>> number,
dArray[nCount] = number;
nCount++;

cout J; 2 1
// Now display it as a vector.
vector< double > dVector; 2 2
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for { int i=0; i«nCount: ++i }
dVector.insert{ dVector.end().
dArray[i] ):
cout << "Vector: © << end!;

cout << dVector << endl; 2 3
}

Hay xem diéu gi dang xdy ra ¢ day. Pdu tién, ching ta taoc mgt
mang gid tri double chudn va dit du lidu t ngudi dung vao mdng
nay. Sau d6, mang dé duge in ra biing cach sif dung 16p stream chuin
(xem > 1). Tiép theo, chung ta tao mdt mang "array” bing cich s
dung idp Standard Template Library (xem = 2}, Sau d6, ching la in
ra vector d6 bing cdch st dung mot stream duge minh hoa tai = 3.
Nhung hiy dgi xem diéu nay dién ra nhu thé& nao? Cac vector khéng
nim trong s§ cdc kiéu duge hé trg chuin cho cac stream. Né&u ban
xem ham khuén mau duge ddnh dau bing - 4, ban sé& thiy riing
ching ta da tac mol todn tif qué tai von ldy mot doi tuong veclor va
xudt nd sang mot stream. Trinh bién dich s& két hop todn ti qua tai
cung v6i viée tgo stream cla vector va bdo ddm ring tdt ca lam viéc
tot. Cing chi y viée st dung céc phuong thie width va precision cda
I6p stream dé xdc ldp chiéu rdng xuat cla mdi cOt trong vector mot
cich thich hop va chi xudt dung s6 dau Lthap phan.

3. Luu file md ngudn trong code editor va déng ving dung bién
soan.

4. Bién dich dng dung trong trinh bién dich ua thich trén hé diéu
hanh uva thich.

Né&u ban d4 lam ding moi tha, khi ban chay (ng dung bang di liéu
nhip dong lénh sau day:

1234
ban thdy két qua sau day tU ing dung trén clfa sé6 console;
$jaexe1234
1.000 2.000 3.000 4.000
Vector:
1.000 2.000 3.00Q 4.000

Nhu ban c¢6 thé thdy, k&L qua gidng nhau cho 16p mang va ldp
vector. Ching ta cé thé thdy chiu ring cla cédc cot ¢ dinh tai 8 ky
w nhu ching ta da xdc dinh trong phuong thide width cia stream. Sau

cung, chd ¥ s8 ddu thap phan duge ¢d dinh tai ba cho mdi muc nhép,
mot 1dn nita nhu duge xdc dinh trong phudng thite precision.
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Hodc, ban ¢é thé nhip dif lidu tai dong nhdc. Pé lam didu nay,
chay chuang trinh khong c6 cidce doi s6 diau vao va sau dé nhap cde gid
tri khi duge nhéc tir ngudi dung. Trong trudng hop nay, ban thdy két
qud sau day tu chuong trinh trong cla s8 console:

$ /a.exe
Enter a number (or a dash (*) to quit);
Enter a number {or a dash (*} to quit):
Enter a number {(or a dash (*} to quit);
Enter 2 number {or a dash (*} to quit):
Enter a number {or a dash (*) to quit);
1.0G0 2.0C0 3.000 4.000
Vector:
1.00¢ 2.000 3.000 4.000

Két qué tu chuong trinh thi nhu nhau, su khdc biét duy nhat la
cich di liéu duge dua vao hé thong. Mot lan niia, chd ¥ chiéu ring
cua cde cdt van ¢6 dinh va “s6 dau thap phan vdn la nhing gi ma
ching ta da xac dinh.

Tiét kiém thoi gian bang cdch:

R Pgc cac file véi cac ldp stream
B X |y cac file vai cac ISp stream
B Tao mdt file thi nghiém

m Hiéu k&t qua

Xu ly cdc file trong C++ that su gidng nhu bt ky loai nhap hoc xuit
khde. Tuy nhién, khdng giong nhu cdc ham tuong tif trong C, cdc ham xu
ly file trong C++ cho phép ban sit dung cing mot ma 4é x 1y dif lidu - tit
ban phim ho#c mét file. Tinh khdi quat nay lam cho d& viét ma vin
dé test, chay va bdo tri hon ddang ké. Va di nhién khi ma viét nhanh
hon vi dé test hon, né tiét kiém cho ban thai gian trong project.

Ky thudt nay huéng dan ban cdch st dung cdc 16p file stream dé
doc va xu ly mét file preferences don gidn. Ky thuat nay cang cho
ban thdy phuong phdp nay so véi kidu thue hién cd nhu thé& nao dé
ban ¢6 thé d& dang dua mi nay vao bdl cif noi ndo ban st dung cdc
ham kiéu C i hon.
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1. Trong code editor ma ban chon, tao mét file méi dé chita méa
cho phan thuc thi cla file nguon.

Trong vi du nay, file duge dat tén la ch4l.cpp mac du ban c6
thé si dung bit ky tén nao ban chon.
2. Gd nhap m4 tu Listing 41.1 vao file.
Listing 41.1: Ldp doc file

#include <stdio.h>
#include <string.h>
#include <fstream:
#include <ios>
#include <iostream>
#include <string>
#include <vector>
using namespace std;
// The old fashioned way
class Entry
{
private:
char *strName;
char *strvalue;
void Init()
{
strName = NULL,
strvvalue = NULL,
}
public:
Entry()
|
init(),;
}
Entry( const char *name, const char *value )
{
[nit{});
setName( name ),
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setValue { value }:
!
Entry{ const Entry& aCopy }
| .
Init(}:
setName( aCopy.strName );
setValﬁe{ atopy strvalue J;
]
~Entry(}

I
1

if { strhame }
delete [] strName;
if { strvalue )
delete [] strvaiue:
}
Entry operator=( const Entry& aCopy )
{
setName( aCopy strName );
setValue( aCopy.strvalue ):
return *this;
}
void setName{const char *name)
i
if { strName }
delete [] strName;
strName = new char(strlen{name)+1 |:
strepy( strName, name );
]
void setValue( const char *value )
|
if { strvalue )
delete [} strValue;
strialue = new char[strlen
(vatug)+1 |
strepy{ strialue, value );
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L
]

const char *getName( void )
\

return striame:
!
const char “getValuef void )
{

return strvalue;
!

N
i

bool OpenFileAndReadOld( const char
*strfileName, Entry* array, int
nMaxEntries, int *numFound )

FILE *fp = fopen { strFileName, “r" );
if { fp == NULL )
return false;
int nPos = 0:
while { !feof(fp) }
{
char szBuffer[ 257 [, 21
memset( szBuffer, 0, 256 );
it { fgets( szBuffer, 256, fp ) ==
NULL )
break;
/f Look for the position of the ‘=’
sign.
char *str = strstr(szBufter, "=");
it { str)
|
/ First. get the name.
char szName[256];
memset{ szName. 0, 256 );
strncpy({szName, szBuffer,
strien{szBuffer}-strlen(str) ),
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/t Now, get the value.
char szValue[256],
memset{ szValug, 0, 256 );
strncpy(sz\faiue,' stred,
strlen{str-1 J;
it ( szValue[strlen(szValue)-1)
==\ )
szValue[strlen{szValue)-1]
=0
Entry e( szName, szValue );
if ( nPos < nMaxEntries )
{
array[ nPos | = ¢;
nPos ++;

}
*numFound = nPos;
felose(fp);
return true;
}

M4 trong Listing 41.1 thuc hién moei thd bing cdch cii (kidu C), si
dung cde ham dya vao file. Vige thi né véi cac stream sé& tao ra cde

wdn L ¢6 thé tdi sit dung.

3. Bay gi¢ thém ma trong Listing 41.2 vao file ngudn bing cdch

st dung bd bién soan mi ngudn ma ban ua thich.
Lisling 41.2; Skt dyng cdc stream dé dgc file

// Various operators used by the
application. '

ifstream& operator<<( string& sln, ifstream&

in)

while ( lin.eof() )
{
char ¢
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in.getic);
it ( infail{) )
return in;

sin += ¢;
if{¢c=="n")
return in;
!
return in;
]
string operator-{ string& sin,

char cin ) 24

string sCut = ",
for { int i=0; i<sIn.length(); ++i )
it {sin[i]!=cln)
sOut += sinfi];
return sQut;
}
beol OpenFileAndReadNew( const char
*szFileName, std:vector< Entry »>&
entries )

ifstream in;
in.open( szFileName };
it { in.fail{) )
{
printf{“Unable to open file %s\n",
szFileName };
return false;
}
/1 Process the file
while ( lin.eof())
I
// Get an input line

HH,

string stine = "";
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sLine << in; 5 2
// Skip comments
it { sLine.length() && sLine|0}
=="# ) continue;
// Remove all carriage returns and
line feeds
sLine = sline - "\n";
sLine = sLine - \r':
// Now, extract the pieces
int ePos = sline find_first_of
(=", 0);
if { ePos != string::npos )
{
/1 Copy the name
string name =
sLine.substr({0,ePos);
string value =
sLine.substr(ePos+1);
Entry e{name.c_str{),
value.c_str());
entries.insert{ entries.end(),
e
h
}
in.closef );
return true;
}

Nhur ban ¢6 thé thdy, ma dé hiéu va d& bédo tri hon nhidu trong
phién ban stream. Khd ning doc quan trong trong viée viét méa béi vi
nha lip trinh bio tri mat it thoi gian hon d& doe va hiéu muc dich cda
ban. Céac phién bin stream cia ma t0 phdn mé ta riéng cta chiing vé
nhing gi ching ta dang ¢ thye hién cai thién hon cdc ham kiéu C
iy bl réi. Quan trong hon néu chdng ta muén test ede ham tit ban
phim, viéc chuyén vao déi tugng diu vao chudn thay vi mét file 1a

ditu binh thudng. ma cé thé gidi quyét cd hai loai ddu vao.
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Dé hidu phién bdn stream don gidn nhu thé nao so véi phién ban
ca hon, hiy xem hai doan tuong tu cia ma. Dong duge ddnh dau la -
1 trong listing goe cho thdy chang ta doc mot dong 1u nguon diu vao
nhu thé nao. Dang tuong ung trorig phién bdn stream cdp nhat dugc
ddnh dau Ja > 2. Chd ¥ phién ban stream khéng chi nhé hon va dé
doc hon ma né con gidi quydt cdc vAn dé ma ma gdc di khong thé
lam duce. Vi du, 16p string cé thé x 1y s8 k¥ tu hdu nhu vé han trong
khi bé dém (buffer) duge st dung trong ma goée ¢é kich cd cd dinh.
Tuong ty, phién bdn stream ty déong nhép s6 ky tu vao ldp string
nhiim lam cho viée kiém tra tim cdc dong tréng tré nén don gian. Sau
cang, viée kidm tra tim cde chudi con cho edc 16p stream dé dang hon
ddng ké so vai au’ dung ham strstr ¢t von da ddi hoéi ban kiém tra tim
cde gid tri trda vé NULL va sy két thic cia cdc phép so sanh chudi.

4. Luu mi ngudn duéi dang mét file trong code editor.

Test ma doc file

Sau khi da tao mot chic nang doe file, ban nén tao mot driver thu
nghiém dé& khong chi bdo dam rdng ma cta ban chinh xdc va con
huéng din ngudi ta cach st dung m& cia ban nhu thé& nao.

Cde buge sau diy huéng din ban cdch tao mbt driver thu nghiém
nhiim minh hoa hai phueng thic nhép dir liéu (Opemfdeeadl1 ile 01 va
UpenAndReadFileNew) duge s dung nhu thé nao - va két qua cia mbi
phuong thice sé la gi.

1. Trong code editor ma ban chon, mé lai file hi¢én c6 dé chda ma
cho chuong trinh thd nghiém.
Trong vi du nay, chuong trinh tht nghiém duge dat tén la
ch 41.cpp.
2. thém ma L Listing 41.3 vao file.
Listing 41.3: Driver thir nghiém doc file

int main{ int argc, char **argv )
|
if (argc <2 )

printf(“Usage ch5_3 filenamewn™),
exit{1);

]

Entry entries1[50];

int num = 0;
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printf("0ld Way:\n™);
t { OpenFileAndReadOld( argv{1],
entries1, 50. &num ) == false }

printf(*Error processing file %s\n”.
argv[1] );
exit(1),
i
fo‘r (int i=0; i<num; ++i )
{
cout << “Entry " << | << endl;
cout << "Name: " «<
entries1fi].getMame() << endl;
cout << "Value: " <<
entries1fi] getvValue{) << endl;
I .
printf{"New Way:\n™);
std.:vector< Entry > entries2;
if ( OpenFileAndReadNew{ argv[1],
entries2 ) == false )

printf("Error processing file %swn",
argv(1] ),
exit(1};

}

std:.vector< Entry >:iterator iter;

int nPgs = 0;

for { iter = entries2.begin();

iter = entries2.end(); ++iter )

{
cout << "Entry " << nPos << endl;
cout << “Name: " <<
(*iter).getName() << endl;
cout << "Value: * <<
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(“iter).getValue{) << endl;
nPos ++;

!

Chuong trinh don gian nay chi cho phép ching ta doc méot file test
biang hai cdch khac nhau dé sit dyng cdc ham C kiéu ¢i va cdc ham
stream kidu mdi. Sau d6, ching ta in ra cdc gid tri d€ so sanh chang.
Chua y ham kiéu ci doi hoi chang ta st dung mot mang c6 kich c& cd
dinh, trong khi phién ban siream s dung 16p vector d& cung cip sé
muc nhéap hau nhu vé han.

3. Luu file mi ngudn va déng dng dung bién tdp mé ngudn.

Tao file test

Dé sit dung driver thd nghiém, ching ta cdn mot s& dir lieu dau
vae dé driver xud ly. Hay tao mét file test don gidn chita dir lidu ma
chung ta ¢6 thé doc d€ so sdnh cac ham nhap va xudt kiéu cii va kiéu
mdl1.

1. Trong code editor ma ban chon, tac mot file text d€ thitr nghiém

tng dung.

Trong trudng hgp nay, tén test.txt duge s dung cho file test.
2. Go nhap text sau day vao file test:

Config1=A contig string

Config2=100

Config3=Another line

# This 1s a comment

Config4=A.$5

. Luu file test va déng dng dung code editor.

4. Bién dich va chay chuong trinh bing trinh bién dich va hé¢ diéu
hanh ua thich.

Néu ban da lam t6t moi thi, ban sé thay ket qua sau day tir chuong
trinh trén eta sé console.
$ /a.exe test.txt
Old Way: 25
Entry 0
Name: Config1
Value: A config string
Entry 1
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Name: Config2
Value: 100

Entry 2

Name: Config3
Value: Another line
Entry 3

Name: Config4
Value: A.$5

New Way: 26
Entry 0

Name: Configl
Value: A config string
Entry 1

Name: Config2
Value: 100

Entry 2

Name: Config3
Value: Another line
Entry 3

Name: Config4
Value: A.$5-

Nhu ban ¢6 thé thdy qua k&t qua cla chuong trinh, cd hai cdch ca
va méi dé xa 1y dit lidéu thi ¢6 tde dung nhu nhau. T4t ¢d muc nhap
duge thé hién bén dudi dong k&t qud Old Way duge doc biing cdch sd
dung cdc ham C kiéu cii trong khi két qud dugc th& hién bén dudi
dong két qua New Way duge doc bang cach st dung cdc stream kiéu
méi. Do dé barg cach sit dung chuong trinh don gidn nay, chdng ta c6
thé dé dang chuyén déi cde ing dung kiéu cd thanh cdc ham kiéu mdi
mét cdch nhanh chéng va dé dang, tiét kiém thdi gian va edng sic.

Khong cé thém su khac biét vé chic ning gitta cdc ham C kiéu ci
va cdc stream C++ kiéu méi. D€ thdy diéu nay, so sdnh cdc dong duge
minh hoa tai 2 5 v& -» 6. Tuy nhién, viéc bd qua céc todn tif b8 sung
von ¢6 thé duge tdi s dung & bat ky noi ndo lam cho ma kiéu méi
von xd 1y cdc stream nhé hon ddng ké va d& doc hon; nédu so sdnh ma
kigu ci vung vé va gay boi roi.
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Ti&t kiém thai gian bing cdch
B Tim hiéu cé4c file delimited chuan
m Tao cac I8p generic dé doc hodc tai cac file delimited chudn vao
ung dung
B Test k&t qua

C6 nhiéu cach dé luu trir dit lidu trong cdc hé théng file. Mt trong
nhitng cach phd bién nhat 12 mét file delimited chudn, trong d6 cdc
trudng riéng 1é clia cac record duge tach bist bdi cde dau phan céch
(delimiter) da biét. Cé rat nhiéu vi du vé didu nay tu cac file comma
serated values (CSV) dén cdc file XML cho dén céc record cé kich ¢ ¢6
dinh vén chia cac byte rong,

Kha n&ng tai di lidu phan cdch (delimited) vao ing dung rat hiwu
dung va né lam cho Ung dung dé st dung hon rat nhiéu.

K¢ thuat nay xdy dung mot s6 16p generic nh3m hé trg tii va phén
tich cac file delimited. K§ thudt nay dua ra mét vai gid dinh ¢ day mic
du timg gid dinh nay khd dé diéu chinh néu ban c¢idn thay déi logic.
Céac gia dinh nhu sau:

@ Cac file chichira cac dau phan cach von tach biét cac trudng, nghia
la cac trudng trong file khong chira cac déu phan cach.

@ Cac record hién hitu mot record méi dong, Day thuyc sy 1a diéu tién
tgi. Kiém tra mot chit ky két thic record ngoai trir ky ty két thuc
dong thi du dé dang.

m Cac trudng (field) c6 thé thay déi kich ¢.

Boc cac file phan cach

Do nhu cdu doc céc file phan cdch 1a mat van dé phd bién nhu vay
trong th& gidi phat trién phidn mém, ching ta nén tao mdt phuong
thire generic dé doc ching. Bing cach lam diéu ndy, ching ta ¢6 thé
tiél kiém nhiéu thdi gian bdi vi ching ta ¢6 thé di chuyén ma dé doc
¢dc file tit project nay dén project khde. Vi dy, ban ¢é thé tao mbt 16p
generic dé doc bat ky loai file phan cach va test né bang nhidu ddu
vao khdc nhau.

1. Trong code editor ma ban chon, tac mot file méi d€ chita ma
cho phén thuc thi cia file ngudn.

Trong vi du nay, flle duge dat tén la ch42.cpp miace da ban cé
thé sit dung bat ky 1én nao ban chon,

2. G nhap m& tu Listing 42.1 vao file.
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Listing 42.1: Bpc moi file phdn cach

#include <stdig.h>

#include <string>

#include <vectors

#include <iostreams

#include <fstream:

// Avoid having to type out std:: for all

i STL classes.

using namespace std;

// This class manages a list of delimiters.

class Delimiters >1
{
private:
/f Array of possible delimiters. Use a
vector,
// since the characters could include
NULL byte
/f or other characters that string can't
handie,
vector< char > _delimiters;
protected:
virtual void Copy ( const Delimiters&
aCopy )
{

vectore<chars;:const_iterator iter,
for { iter =
alopy._delimiters.begin(); iter =
aCopy._delimiters.end(}; ++iter )
_delimiters.insert{ _delimiters.
gnd(), (“iter) );
}
public:
Delimiters{void)
{
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}

Delimiters( const char *delimiterList }

{

for { int i=0;

i<strlen{delimiterList): ++i)

I
_delimiters.insert{ _delimiters.
end(}, delimiterList(i] );

!

Delimiters{ const Delimiters& aCopy )

{
Copy { aCopy };

i

Delimiters operator=( const Delimiters&
aCopy )

Copy{ aCopy);
I
virtual ~Delimiters{void)
{
l
/f Clear out the entire list.
virtual void Clear()
{
_delimiters.erase( _delimiters.
begin(}, _defimiters.end{) );
}
/t Add a delimiter to the list,
virtual void Add( char ¢ )
{ .
_delimiters.insert( _delimiters.
end(}, ¢ );
!
/f See whether a given character is in
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the list.
virtual bool Contains( char ¢ }
{

vector<char>::consl_itefator iter;
for { iter = _delimiters.begin();
iter I= _delimiters.end(}; ++iter )
if { ¢ == (~iter})
return irue;
return false,
!
// Remove a given delimiter.
virtual boo! Remove( char ¢ }
{
vector<chars:iiterator iter;
for ( iter = _delimiters.begin();
iter 1= _delimiters.end(); ++iter )
if { ¢=={"iter)}
{
_delimiters.erase( iter );
return true;
!
return false,

3
// This class manages the data for a given row of a
/f delimited file,
class DelimitedRow 2>2
|
private:

vector< string > _columns;
protected:

virtual void Copy( const DelimitedRow& aCopy )

{

vector<string>::const_iterator iter;
for ( iter = aCopy._columns.begin(); iter != aCopy._columns.end(): ++iter )
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_golumns.insert{ _columns.end{). {*iter) }: '
%
public:
Delimited Row{void)
{
]
DelimitedRow( const char *cal )
{
Add( col ),
]
virtual ~DelimitedRow(}
{
i
virtual void Add( const char *cot }
{
_columns.insert( _cotlumns.end(}, col ),
}
int NumGColumns{ void )
{
return _columns.size{),
]
string getColumn( int index )
{
it (index < 0 11 index > NumColumns{)-1 )
return string{(""};
return _columns([index];
| .
X
/f This class will handle a sing!e delimited filg,
class DelimitedFileParser -> 3
{ _
private;
string _fileName;
Delimiters _delim;
ifstream _in;
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vector<DelimitedRow> _rows;
protected:
virtual void Copy{ const DelimitedFileParser& aCopy )
{ ;
_fileName = aCopy._fileName;
_delim = aCopy._delim:
vector<DelimitedRow>::const_iterator iter;
for ( iter = aCopy._rows hegin{); iter = aCopy._rows.end(); ++iter )
_rows.insert{ _rows.end(}, {"iter) J;
}
virtual void _ParseLine{ string sin )
{
/f Given a delimiter list, and an input string, parse through
// 1he string.
DelimitedRow row;
string sCol =,
for { int i=0; i<sInlength(}; ++i)
{
if ( _delim.Contains{ sinfi] } }
{
row.Add( sCol.c_str(} );
sCol = "™
}
else
sCol += sin[i];

row. Add( sCol.c_str() J;
_rows.insert( _rows.end{), row )

i

public:

DelimitedFileParser{void)

{

}

DelimitedFileParser{ const char *fileName, const char *delimiters )
: _delim( delimiters )
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Open( fileName );
} .
DelimitedFileParser( const DelimitedFileParser& aCopy )
{
Copy ( aCopy ).
}
virtual ~DefimitedFileParser(}
{
_in.close{);
|
virtual boof Open({ const char
fileName )

_fileName = fileName;
_inopen( _fileName.c_str{) };
return _in.fail();
]
virtual boo! Parse()
{
/{ Make sure the file is open.
if (_infail(})
{
return false;
]
while ( !_in.ecf() )
{
string sin = "7,
white ( '_in.eof() )
{
/7 Get an input line.
char ¢;
-in.get{c);
if { _infail{) )
break;
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if{c!=v&&c =
')
sin +=C;
it (C=="0")
break;

J
/1 Parse it.
if ( sin.length{) )
_ParseLine( sin };
i
return true;
l
int NumRows{)
{
return _rows.size();
]
DelimitedRow getRow( int index )
{
if ( index < 0 !l index >=
NumRows() )
throw "getRow: index out of
range”;
return _rows[index|;
}
h
Ma nay thuc thi mt parser (bd phén tich cd phdp) geeneric va doi
tugng chda cla cde file phan cdch. Bing cdch xdc dinh ddau phdn cdch
sitit cie Lrutng, chi bdo két thace record va tén file ngudn, ban ¢é thé
sU dung 16p nay dé doc va truy tim tat cd trudng riéng 1é trong file.
Nhu ban ¢6 thé thdy tir mi, todn bd dng dung gém ba 16p, ting lép
quan ly mdt phan riéng biét cia ti€n trinh. Tién trinh c6 ba phéan:
quan ly file (dugc minh hoa tai => 3), luu trit dir ligu (duge minh hoa
tat 2 2) va quan Iy ddu phin cdch (duge minh hoa tai = 1).

3. Luu file ngudn trong bo soan thdo ma ngudn va déng dng dung
soan thao,
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Test ma

Sau khi da tao chifc ning, ban nén tac mét driver thd nghiém 4dé
bao dam khéng chi mé cua ban chinh xdc ma con hudng dan ngudi
khie cach st dung ma cia ban nhu thé nao.

Cac bude sau day huéng dian ban cach tao mét driver thi nghiém
nham minh hoa file parser duge sit dung nhu thé nao va két qua 1a gi.

1. Trong code cdilor ma ban chon, mé lai file hién c¢6 d& cha ma
cho chuong trinh tha nghiém.
Trong vi du nay, chdong trinh tht nghiém duge dit tén 1a
c¢h42.cpp.
2. Thém ma tu Listing 42.2 vao file.
Lisling 42.2: Driver lh_l’I nghiém dau phdn cich (delimiter)
int main{int arge, char **argv)
{
if (arge <2}
|
printf{“Usage ch5_2
<delimitedFile>\n");

exit(1);

}

DefimitedFileParser fileParser( argv(1],
u:!I ):

fileParser.Parse();

printf{*%d Rows foundin®,
fileParser.NumBows{) );

for { int i=0; ifileParser. NumRows{);

+4i )

LelimitedRow row =
fileParser.getRow(i);
printf("Row: %dwn”, i),
for { int'j=0; jerow . NumCotumns();
+4] )
printf(“Column %d = [%s]\n", |,
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row.getColumn(j).c_str{) );
}
! _
3. Luu file ma nguén va déng tmg dung bién soan ma.

4. Tao mét file test d€ thit nghiém tng dung trong text editor ma
ban chon.

File nay dugc st dung d€ nhdp vaoc dng dung va chifa céc
record phén céch.

Trong trutng hgp nay, tén test_delimited duge s dung cho file
test.

5. Gé nhép text sau ddy vao file test:
Line 1:Column 2:This is a
test;100:200:300
Line 2:Column 2:This is another
test:200:300:400
6. Luu file test va déng (ng dung soan thao ma.

7. Bién dich va chay chuong trinh bing trinh bién dich va hé diéu
hanh ma ban ua thich.

Né&u ban di 1am ding moi tha, ban sé thiy két qui sau tir chuong
trinh trén cita s console:
$ /a.exe test_delimited.txt
2 Rows found
Row: O
Column 0 = [Line 1)
Column 1 = [Column 2]
Column 2 = [This is a test]
Column 3 = [100]
Column 4 = [200]
Column § = [300)
Row: 1
Column 0 = [Line 2]
Column 1 = [Column 2}
Column 2 = [This is another test]
Column 3 = 1200]
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Column 4 = {300]
Column § = [400]

Nhu ban ¢6 thé thdy tif két qud, parser quyét dinh ding ring cé ba
record trong file test ma ching ta di cho né dé€ nhap vao. Timg dong
ddu vido chia nim cjt dit 1lidu duge tdch biét biing mot ky tu dau hai
ch&m (). Bing cdch cho parser bist ddu phén céch 1a mét ddu hai
chdm, né tdch mdi dong thanh cdc cét ridng 18 va tra dir liéu d6 trd
vé ngudi dung dudi dang mét d6i tugng DelimitedRow trong mot
vector eda cdc ddi tugng nhu vay.

Bay gi¥ 16p ndy c6 thé duge di chuyén tir project nay dén project
khdc trong bét k¥ tinh huéng noi ching ta ¢dn doc mat file phan céch
v& sd dung cdc thanh phéin riéng 18 clia mdi record (hoac dong) trong
file. Piéu nay ti&t kiém cho chiing ta thoi gian trong viée thue thi
chie nang l&p di lap lai nhiéu 14n va tiét kiém cho ching ta céng stc
béi vi méi s& duge gd réi.

Ky thudt 43: Viét cdc d6i tuong duwdi dang

Tiét kiém thoi gian bdng cdch:
B So sanh ma XML vdi ma C++
B Su dyng XML dé luu trir va phuc hdi d liéu qua lai cac Igp C++
B Tao mdt I6p XML Writer
B Test [dp XMLWriter
®m Hiéu két qua

Thuat ngit hién hanh cda thé gigi lap trinh la XML va XML com-
patibility (kha nang tuong thich XML). XML (eXtended Markup Lan-
guage) that sy chi la mét bién thé cla ngdn ngit hién thi SGML (ma
HTML ciing bt ngudn tit dé) da duge t6i uu hod cho viée luu tri dit
liéu thay vi hién thi.

Khéng cé gi ngac nhién khi thidy khi ning xuit dir lidu dudi dang
méi XML da tré nén rat quan trong trong thé gid¢i lap trinh. Béi vi
cu trie cha XML rat gidng nhu ciu tric cia C++ - xét vé hién thi
phan cp va c4c 16p va thudc tinh - ban ¢6 thé d& dang st dung XML
d€ luu trit va phuc héi dif ligu qua lai céc 16p C++.

Dang chung cda mot cdu triic XML nhu sau:

<xmb

<Structurg-names
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<glement-name>
value
<felement-name> .
</structure-name>
</xmb

Nhu ban c6 thé thdy, né tréng gidng nhu mét cdu tric 16p C++ vdi
m{t tén cdu tric 1a tén cda 16p va mét tén phan t& 1a tén cla mdi
méu dit ligu thanh vién ca 16p d6. Sau day 12 mét vi du:

Class Foo

{
int x; // We can think of the semicolon as </int>
// And so forth

h

Trong dinh nghia 16p & trén, ching ta c¢6 mdt tén d&i tugng (16p
Foo), mét phan tit (int) vd mot gid tri cho phdn t¥ dé (x). Didu nay
anh xa hoan toan tryc ti€p vao schema chung XML, Binh nghia ban
dau da 1a mét d6i tugng XML that sy trong khi dinh nghia nay 13 mét
16p C++ thét su. Tuy nhién, ban c6 th& thay c4i nay dnh xa sang c4i
kia nhu th& nao. Ching ta c¢6 thé viét 16p & trén nhu sau.

<Foo>
<int> x <fint>
</Foo>

Va nhu ban cé thé thdy, hai d6i tugng 4nh xa rdt t6t. Bing c4ch
luu trt dit lidu theo dinh dang XML, ching ta cé thé doc da lisu
khong chi vao cdc dng dung C++ ma con vao bdt ky dng dung khéc
vén hiéu dinh dang XML chdng han nhu céc co sd dit lidu. Luu trer dix
liéu theo mét dinh dang chudn da biét tigt kiém thyi gian bing vide
loai bé nhu cdu viét cdc trinh bién dich (translator) cho cdc dinh dang
dit lidu va biéng cdch cho phép ban st dung cdc ting dung hién ¢6 véi
dif liéu cia ban. Trong vi du ndy, ching ta s& xem cdch vigt mét 16p
C++ theo dinh dang XML va sau dé xem cé4ch doc tré lai dir lidu XML
d6 sang mot 16p C++.

Tao XMLWriter

Budc ddu tién trong ti&n trinh 1a thém khé niing ghi ra dit liéu cho
lép theo dinh dang XML. Chiing ta s& goi phén ti thyc hién didu nay
la x& Iy mot doi tugng XMLWriter. Hay xem mét cdch generic dé tao
mdt XML Write vén sé tiét kiém cho ching ta thai gian bing viéc cho
phép ching ta 4p dung chife niing nay vao tat cd ddi tugng trong hé
théng.
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1. Tronz code editor ma ban chon, tao mét fle méi 4€ chita ma
cho dinh nghia cda ldp.

Trong vi du nay, file duge dit tén 13 ch42.cpp méc db ban c¢d
thé sit dung bat k¥ tén nao ban chon. Vile nay sé chia dinh
nghia 16p cho d6i tugng tu dgng hod cin thiét.

2. Go nh4p ma tir Listing 43.1 vao file.

Listing 43.1: Lz XMLWriter

#include <stdio.h>
#include <string>
#include <vector>
#include <fstream>
using namespace std;
/1 Class to manage the storage of the XML
data.
class XMLElement
{
private:
string _name;
string _value;
vector< XMLElement > _subElements;
protected:
virtual void Init{)
{

_name = "7,
_value = 7
_subElements.erase(
_subElements.begin(), _subElements.end(}

Y

!

virtual void Sopy{ const XMLElement&

aCopy )

{
setName( aCopy.getName().c_str{) );
setValue ( aCopy.get\alue{).c_str{)
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vector< XMLElement >::const_
iterator iter;
for { iter =
aCopy._subElements.begin();
iter 1=
aCopy._subElements.end();
++iter )
_subElements.insert
( _subElements.end{), (*iter) );
!
public:
XMLElement( void )
{
Init();
!
AMLElement{ const char *name, const
char *value }
{
setName( name );
setValue( value );
} |
XMLElement( const char *name, int
value )

setName{ name );
char szBuffer[10];
sprinti(szBuffer, “%d", value );
setValue( szBuffer ),
!
XMLElement{ const char *name, double
value }
{
setName( name );
char s:Buffer[10];
sprintf(szBuffer, “%If", value };
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setValue( szBuffer );

}

XMLElement( const XMLElement& aCopy )

( :
Copy( aCopy );

}

virtual ~XMLElement()

{

}

XMLElement operator=( const XMLElement&
aCopy }

Copy( aCopy );
return *this;
}
I Accessors
void setName( const char *name )
|
_name = name;
}
void setValue( const char *value )
{
_value = value;
}
string getName( void } const
{ R
return _name;
}
string getValue( void } const
{
return _valug;
i
// Sub-element maintenance.
void addSubElement( const XMLElement&
anElement )
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{

_SubElements.insert{ _subElements,
end(), anElement );
} .
int numSubElements( void )
{
return _subElements.size();
H
XMLElement& getSubElement( int index }
{
if ( index < O 1l index >=
numSubElements() )
throw “getSubElement; index out
of range";
return _subElements[ index J;

|
/f Class to manage the output of XML data.
class XMLWriter
{
private;
ofstream _out;
public;
XMLWriter{ void )
{
}
XMLWriter( const char *fileName )
{
_out.open(fileName});
if { _out.fail() == false )
{
_out << "<xml>" << endl;

}
XMLWriter{ const XMLWriter& aCopy )
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{
}
virtual ~XMLWriter()
{
if ( _out.fail() == false )
{
_out << "efxmi>" << endl;
l
_out.close();
}
void setFileName( const char *fileNams )
{
_out.open(fileName);
if { _out.fail{) == false )
{
_out << “<xml>” << endl;
!
}
virtual bool Write{ XMLElement& aRoot )
{
if { _out.fail(} )
return false;
/f First, process the element,
_out << <" <<
aRoot.getName().c_str() << “>” << endl;
{1 |f there is a value, output it.
if ( aRoot.getValue(}.lengthy()
1=0)
_out << aRoot.getValue(}.c_str()
<< endl;
/I Now, process all sub-elements.
for { int i=0;
i<aRoot.numSubElements(); ++i )
Write{ aRoot.getSubElement(i) );
/f Finally, close the element.
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_out << "<f" <<
aRoot.getName().c_str{) << ">" << endl;
}

b
Listing nay minh hoa nhiing di€ém c¢d ban vé chic niing ghi XML,
Madi phan tif cia mét ddi tugng XML sé duge luu trir trong moét déi
tugng XMLElement. Sau dé writer (l6p XMLWriter) x& 1y ting phén
t& nay dé xuit chung theo dinh dang XML hgp 18,
3. Luu file md ngudn va déng (dng dung soan thdo.
4. Bién dich img dung bing trinh bién dich ua thich, trén hé diéu
hanh ua thich dé xac nhédn ring ban da khéng pham céc 13i.

Test XMLWriter

Sau khi tac 16p, ban nén tao mot driver thir nghiém dé khéng chi
bao ddm ring mi cta ban chinh xd4c ma con huéng ddn ngudi ta cach
sif dung mé cGa ban nhu th& nao.

Céc budc sau diy huéng din ban cdch tao mdt driver thi nghiém
nhim minh hoa céc kidu phan ti dit lidu khédc nhau va s& minh hoa 1ép
duge st dung nhu thé€ nao.

1. Trong code editor ma ban chon, mé& lai file nguén cho chuong
trinh thd nghiém.
Trong vi du nay chuong trinh th nghiém duge dit tén la
ch43.cpp.
2. G nhip ma ti Listing 43.2 vao file.
Listing 43.2: M4 thit nghiém XMLWriter

class XmiTest
{
private:
int ival;
string sval;
double dval;
public;
XmiTest{(}
{
ivat = 100;
sVal = “Test”;
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dval = 123.45;

}

~XmiTest()

{

|

XMLElement getXML(void)

{
XMLElement e{"XmiTest”", "),
e.addSubElement(
XMLElement(“ival", iVal) );
e.addSubElement(
XMLElement(“sVal”, sval.
c_str()) );
e.addSubEdement(
XMLElement(“dVal”, dval) );
return e,

'

X

class XmlSuperClass

{
XmiTest xt;
int count;

pubtic:
XmlSuperClass()
{

count = 1;

'
~XmiSuperClass{)

{

}

XMLElement getXML(}

{
// First, do ourselves

XMLElement e(*XmliSuperClass”, *

e.addSubEfement(

gk
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XMLElement{“count™, count) ):
/1 Now the sub-object

g.addSubElement( xt.getXML(} );
return e; '

h

void TestWriter1(void)

{
XMLElement ele1("Sub-Element1”, “123");
XMLEtement ele2(“Sub-Element2”, “234");
XMLElement subele1("Sub-Sub-Element1”,
“345™),
XMLElement subele2("Sub-Sub-Element2”,
“456");
XMLElement root(“Root”, “);
¢le1.addSubElement( subelel };
ele2.addSubElement( subele2 )
root.addSubElement( elel );
root.addSubElement( efe2 );
XMLWriter writer(“test.xml™);
writer Write( root );

}

3. Luu file mé nguén va déng dng dung soan thio.
4, Bién dich ng dung, s dung trinh bién dich wva thich trén hé
diéu hanh wa thich.

Né&u ban d4 lam t6t moi thd, viée chay (ng dung s& ddn dén viée
tao ra hai file test.xml va test 2.xml. N&u ban xem ndi dung ctia cdc
file nay, ban sé thdy k&t qua sau day:

test.xml;

$ cat test.xml

<xml>

<Root>»
<Sub-Element1>

123
<Sub-Sub-Element1>
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345
</Sub-Sub-Element1>
</Sub-Element1>
<Sub-Element2>
234
<Sub-Sub-Element2>
456
</Sub-Sub-Element2>
</Sub-Element2>
</Root>
</xml>
test2.xmi:
$ cat test2.xm!
<xml>
<XmiSuperClass> >3
<count>
]
<fcount>
<XmiTest> >4
<iVal> 25
100
</fival>
<sVal>
Test
<fsVal>
<dVal>»
123.450000
<fdval>
</XmlTest>
<fXmlSuperClass>
<f¥mb>

Né&u chiing ta xem hé théng phan cdp 16p duge thé hién trong ma
nguén tng dung, ching ta thdy ring 16p chinh, XmlSuperClass (dugc
minh hoa tai & 1), chifa céc phdn tit dif lidu chuén (count, mét sé
nguyén) va cdc ddi tugng nhing XmlTest, duge minh hoa tai > 2).
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Trong két qua XML, ching ta thdy nhitng phin t& nay tai cdc dong
duge ddnh ddu > 3 va > 4. Chi § cdch 16p nhing chita cdc phan t
riéng cia né (duge minh hoa tai = 5 trong danh sdch két qud) von la
con cua cdc ldp XmliTest va XmlSuperClass.

M4 cho thdy cd hai lam viéc tot - trudng hgp don gidn 14 st dung
cac 16p XmlElement vi XmlWriter va trudng hgp nhing 1a xudt toan
bd mot 16p C++ véi moét ddi tugng C++ nhung.

Ky thudt 44: Logi b8 khodng trdng ra Khdi dit

Tiét kiém thdi gian bing céach:
m Loai bd cac khoang trdng ding trudc va ding sau ra khéi di ligu
nhap
B Tra chudi dugc chinh sua trd vé ung dung
B Testma

Mic di dudng nhu khéng phdi 13 mét vdn dé quan trong, nhung
viée xit 1y khodng tring trong dit liéu nhép tir cde file hoic console c6
thé 1a mé6t phién todi 16n déi vdi cdc nha lap trinh C++. Sau cung
khodng tring khéng réng; né phai duge xem xét. Vi duy, khi ban muén
lua trit mdt tén user trong co sé dit liéu, ban ¢6 that sy muén luu trit
bat k¥ khodng trong ding trude va ding sau, tab hoac ky tu khéng in
khac hay khéng? Néu ban lam nhu vy, nhiing ngudi ding sé& phéi
nhé g& nhép lai nhilng khodng tréng dé bat ct khi nao ho ding nhéap
(log in) vao img dung cia ban. Trong khi ddy c6 thé 1a mft diéu kién
an ninh hitu dung, nhung dudng nhu bat ky ngudi nao khéng thé nhé
thém cac khodng tréng ding trudc ho#c ding sau vao mét tén user
hodc password trong mgt dng dung.

Vi ly do nay, néu ban cho ma kha ning loai bd cdc khodng tring
ding trude va ding sau ra khéi mét chudi nao dé6 va tra chudi d6 tra
vé tng dung goi, ban s& tiét kiém duge nhiéu thoi gian va tranh duge
nhidu phién phite. K§ thuidt nay xem xét viéc tao chinh xdc khd ning
dé. Cédc budc sau didy huéng din ban cach thyc hién:

1. Trong code editor ma ban chon, tao mot file méi dé chita ma
cho phén thue thi clia file ngudn.

Trong vi du nay, file duge d4t tén 1a ch44.cpp méc di ban <6
thé& s dung bat ky tén ndo ban chon.

2. G6 nhap ma tir Listing 44.1 vao file.
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Listing 44.1: M3 loai bd khodng tring

#include <string>
#include <ctype.h>
/f Nobody wants to have to type std:: for
/f all of the STL functions,
using namespace std;
string strip_leading{ const string& sin )
{
string sOut;
/f Skip over all leading spaces.
unsigned int nPos = O:
while ( nPos < sIn.length() )
{
it { lisspace(sin[nPos}) }
break;
NPOs ++;
}
// Now we have the starting position of
/f the “real” string. Copy to the end...
while { nPos < siIn.length() )
{
sOut += sIn[nPos];
nPos ++;
}
/f ..and give back the new string,
/1 without modifying the input string.
return sQut;
}
string strip_trailing{ const string& sin )
{
string sOut; > 1
/1 Skip over all trailing spaces.
int nPos = sin.length{)-1;
while { nPos »>=0)
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}

{

if { lisspace(sin[nPos]) )

break;

nPos —;
}
/f Now we have the ending position of
/1 the “real” string. Copy from the
// beginning to that position...
for { int i=0; i<=nPos; ++i )

sOut += sin]i];
/1 ...and give back the new string,
/{ without modifying the input string.
return sOut;

int main(int argc, char **argv )

{

if (arge>2)
{

printf("Removing Leading Spaces\n”):

for {inti=1;i<argc; ++ )
{
printt(“Input String: [%s]\n”,
argv[i] );
string s = argv(i];
s = strip_leading( s );
printf(“Result String: [%s]\n",
s.c_str{) );
}
printf(“Removing Trailing
Spaces\n”);
for (inti="1;i<argc; ++i)
{
printf(“Input String: [%shn”,
argvli] );
string s = argv(ij;



336

Phan VI: Nhap va xuét

alse

s = strip_trailing( s );
printf(“Result String: [%s]\n”,
5.c_str{) );
}
printf(“Removing both leading and
trailing\n”);
for {inti=1;i <arge; ++ )
{
printf(“Input String: [%s]\n”,
argvli] );
string s = argvli];
s = strip_trailing( strip_
leading(s) );
printf(“Result String: [%s]\n”,
s.c_str() );

bool bDone = false;
while ( 'bDone }
!
char szBuffer[ 80 |
printf{ “Enter string to fix: “);
gets(szBuffer);
printf(“Input string: [%s]\n”,
szBuffer );
// Strip the trailing carriage
return.
if { strlen{szBuffer) )
szBuffer[strlen(szBuffer)-1]

= 0'
if { !strlen(szBuffer) )
bDong = true,

else
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{
string s = szBuffer;
s = strip_leading{ s );
printf(“After removing
leading: %si\n”, s.c_str(} );
$ = strip_trailing{ s );
printf{“After removing
trailing: %s\n", s.c_str{)

),

}
return O;
}

Ban tim thay ky tu khodng tréng cudi cing va xén chudi tai diém
d6. M#t khéc loai b6 khodng tring ding ddu 134 mét van dé phic tap
hon. Nhu ban ¢6 thé thay tai dong duge danh ddu 1a 2 1 trong listing
ngudn, ban phai tao mét chudi riéng biét dé st dung cho gi4 tri trd
vé clia ham strip_leading. Tiép theo, ham nay dugc tao bing cdch tim
ky tu khéng tréng dau tién trong chudi dau viao va sac chép moi thya
ti diém d6 dén cudi chudi vao chudi diu ra. Sau dé, chudi dau ra duge
trd vé (ng dung goi khéng c6 khodng tréng ding trude.

3. Luu file ma ngudn va déng ing dung soan thio.
4. Bién dich ¢ng dung bing trinh bién dich ua thich trén hé diéu
hanh ua thich.

Né&u ban di lam t&t moi thit va ban chay chuong trinh véi nhing
tuy chon dong 1énh sau day, ban s& thay két qua sau day trong cta sé
console:

$ /a " this is a test " “ hello *

* goodbye"

Removing Leading Spaces

Input String: { this is atest] = 2
Result String: [this is a test ] > 3
Input String: [ hello |

Result String: [helio ]

input String: [ goodbye]
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Result String: [goodbye]
Removing Trailing Spaces
tnput String: [ this is a test |
Result String: [ this is a test] = 4
Input String: [ hello ]
Result String: [ hello]
Input String: { goodbye]
Result String: [ goodbye]
Removing both leading and trailing
Input String; [ this is a test ]
Result String: [this is a test] > 5
Input String: | hello ]
Result String: [hello]
Input String: [ goodbye]
Result String: [goodbye]

Trong k&t qud, ching ta thdy méi chudi dugec nhip vao hé thdng,
sau d6 cdc ky tu khodng tridng khéde nhau ding trude va ding sau
chudi bi loai bé. Trong méi trudng hgp, chudi duge xuit sang ngudi
dung d€ xem né duge chinh sia nhu thé ndo. Vi dy, néu ching ta xem
dong nhap lidu tai = 2, ching ta thiy né chita cdc khodng tréng ding
trude va diung sau. Khi ham strip_leading duge dp dung, ching ta ¢6
k&t qua dude minh hoa tai = 3 vén 1 cing mot chudi khdng c6 céc
khodng trdng ding trude. Khi ham strip_trailing duge 4p dung, ching
ta c6 duge két qua dugc minh hoa tai 2 4 vén 1a cung mét chubi
khong c6 cdac khodng trong ding sau. Sau cing, ching ta 4p dung ci
hai ham cling mét lic va nhédn duge két qud duge minh hoa tai =>» 5
von khong c¢é cdc khodng trdng ding trude ciing khang c¢6 cdc khodng
tring dimg sau.

Ban ciing c¢é thé test iing dung bing cdch gd nhip di liéu ti dong
nhic bing cidch chay tng dung khéng cé cdc déi 56 ddu vao. Sau day
14 mét mau vé dién mao clia ing dung test cé dang dé:

$ Jaexe

Enter string to fix: this is a test
Input string: [ this is a test ]

After removing leading: this is a test
After removing trailing; this is a test
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Enter string to fix:
Input string: []

Nhu ban c¢é thé thdy, dit liéu nhap tit dong 1énh hodc tit cdec muc
nhip ngudi dung (cho du ti¥ ban phim ho#fc mét file) ¢6 thé chita
khodng trdng. Khodng tring nay phai dude loai b 48 xem cdc chudi
"thuc" trong nhiéu trudng hgp va nhitng ham ndy s& tiét kiém cho
ban nhiéu thoi gian bing viéc thyc hién didu nay mét cich tu déng.

Tiét kiém thdi gian bing cach:

B Tao mét giao dién chudn vdi mot file cdu hinh
B Tao mot Idp file cdu hinh

| Tao file ddu vao thir nghiém

| Test I8p file ¢4u hinh

Cdc file cdu hinh 14 mdt phdn cd ban cha bat ky ing dung nao cén
duge mang chuyén qua cdc hé didu hanh khic nhau. Do nhitng diém
khac biét trong cdc dinh dang nhi phin (binary) va nhitng méi quan
tdm “endian” (vi tri cla byte ¢6 nghia nhat), cdc file cdu hinh thudng
duge luu trit theo dinh dang text. Diéu nay mét phén con phai ban vi
né doi héi dng dung c¢é khd ning tdi, phan tich ci phédp va lam viéc
vdi cdc muc nhép trong mét file cdu hinh trong khi hiéu dit liéu duge
luu trit & d6. Béi vi dinh dang la text, ban phdi quan tdm dén viéc
ngudi ding chinh sta cdce file text, thay d6i ching dén ndi ching
khong ¢dn ¢6 mot dinh dang hgp 1 nita va nhitng diéu tuong tu. Do
d6, s& hgp ly néu cé mét giao dién chudn cho mét file cdu hinh va
mét dinh dang chudn dé€ st dung céc file cdu hinh dua vao text. Pidu
nay s& cho phép ban st dung mdot dinh dang chudn cho tat cd (ng
dung, tiét kiém cho ban thdi gian va céng sdc.

K§ thuit nay hudng din ban cdch ph4t trién mét phuong thic dé
luu trir dit liéu béing cdch don gidn nhat c6 thé cé trong mdt file cdu
hinh (dua vao text) trong khi vin cho phép ngudi dung luu trif céc
kigu dit liéu ma ho cAn. Mt muc nhap dién hinh trong mot trong cdc
file cdu hinh tuong ty nhu sau:

# This is a comment
Value = * This is a test’

Dong d4u tién cha muc nhdp 1a mdt trudng comment - duge bd qua
béi parser - vén cho bit ky bd doc file c4u hinh biét tai sao dit lidu
riéng biét duge luu trit trong key nay (va né cé thé duge hidu hoic
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duge chinh sita nhu thé nao). Dong thit hai 14 chinh gi4 tri gdm hai
phén:

B Tu khoa ma chung ta dinh nghia, trong truéng hgp nay la Value.

# Chudi hoan chinh dugc gan vao gia tri nay véi cac khoang tréng
nhing va khoang tréng ¢6 thé dung dau. Trong truong hgp nay
chudi gia tri la "This is a test". Chi y réng khi dugc doc vao, chudi sé
chua cac khodng tréng ding ddu nhu ngudi dung mong dgi. Cha y
réing Iy do duy nh&t chung ta luu tril nhiing khoang trong nay la
ching dugc chua trong cac dau ngoac kép biéu thi ngudi ding mudn
giit lai ching. N&u cac khoang trong don gian n&m trén cac mep
diing ddu va ding sau cla cac chudi trong muc nhap khong ¢é cac
ddu ngoéc kép, ching ta sé loai bd ching.

Tao lép file cdu hinh

Ldp file cau hinh déng géi viée doe, phén tich cd phdp va luu trit
dit lidu trong file cau hinh dya vao text. Cdc bude sau diy huéng dan
ban tao mét 16p déc lap von c6 thé don gidn duge di chuyén tif dng
dung nay dén ¢ng dung khéc, cho phép ban tiét kiém thoi gian va c6
mdt giao dién nhit qudn.

1. Trong code editor ma ban chen, tao mét file mdi d€ chia dinh
nghia cho 16p file cdu hinh.

Trong vi du nay, file dugc dat tén 1a ConfigurationFile.h mac
dd ban c¢6 thé€ s dung bat ky tén nac ma ban chon.
2. Go nhip m4 tir Listing 45.1 vio file.
Listing 45.1: File header cda file cau hinh

#itndef _CONFIGURATIONFILE_H_

#define _CONFIGURATIONFILE_H_

finclude <string>

#include <vector>

ginclude <fstream:

#include <map>

#include <list>

using namespace std;

class ConfigurationFite

{

public;
Configurationfile(const char
*strFileName);
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virtual ~ConfigurationFile(void);
boal read(void),
booi hasValue({ const char *key );
string getValue( const char *key );
void setValue( const char *key, const
char *value );
protected:
virtual void get_token_and_value();
virtual char
eat_white_and_comments{bool traverse_
newlines=true);
virtual bool
advance_to_equal_sign_on_line();
virtual void makeLower
(string &instring);
protected:
fstream m_in;
string m_token;
string m_value;
string m_sConfigFile;
typedef pair <string, string>
String_Pair;
mapcstring, string> m_ConfigEntries;
L
#endif
File nay chita dinh nghia clia 16p; né khéng chita ma dé& xi ly dit
liédu. File header ¢é chde néng nhu giao dién cho nhimg (ng dung
khdc d€ sif dung 1dp nhu chiing ta s& thay. T6t nhit nén tdch biét méa

thuc thi thuc sy ra khéi dinh nghia, vi diéu nay giip nhan manh kh4i
niém déng gbi (encapsulation) cia C++.

3. Luu file ma ngudn.

4. Trong code editor ma ban chon, tao mét file mdi dé€ chda dinh
nghia cho 16p file cdu hinh.

Trong vi dy néy, file duge dat tén 1a ConfigurationFile.cpp mic
du ban ¢6 thé sif dung bat ky tén ndo ban chon.
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5. G5 nhdp m4 tir Listing 45.2 vao file.
Listing 45.2: M& ngufin file ciu hinh

#include “ConfigurationFile.k"

#include <errno.h>

#include <algorithm>

#include <sstream;

#include <igstream>

#include <string>

tempilate <class T»

bool from_string(T &t,
const std::string &s,
std:ios_base &

(*f)(std;:ios_hase&))

{
std:istringstream iss(s);
return !{iss>>f>>1) fail();
}
class StringUtil >1
{
public:
StringUtil() )
~StringUtit) {}
/1 Find the given string in the source
string and replace it with the
{/ “replace" string, everywhere
instances of that string exist,
static void findandrepiace( string&
source, const string& find, const string&
replace )
{
size_t j;

for (;(j = source.find{ find })
1= string..npos;)
{

source.replace( j,
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find.length{), replace };

}
// The following function returns a
string with all-uppercase characters.
static string makeUpper( const string&
instring)

string temp=instring;
transform( temp.begin{), temp.end(),
temp.begin(}, ::toupper );
return temp;
}
/f The following function returns a
string with all-lowercase characters.
static string makeLower{ const string&
instring)
{
string temp;
transform{ temp.begin(), temp.end(),
temp.begin(), ::tolower );
return temp;
}
static bool contains( const string&
source, const char *find )
{
refurn ( Ol=strstr{source.
c_str{).find} J;
}
static string pad( const string&
instring, char padchar, int length )
{
string outstring = instring;
for { int i=(int)outstring.length();
i<length; ++i )
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outstring += padchar,
return outstring;
}
/1 Trim the given characters from the
beginning and end of a string.
// the default is to trim whitespace.
If the string is empty or contains
// only the trim characters, an empty
string is returned.
static string trim( const string
&instring,
const string
&trimstring=string(" \tw"})
{
if (trimstring.size()==0) return
instring;
string temp="";

string::size_type begpos=instring.find_first_not_of (trimstring);

if (begpos==string::npos)
{
return temp,

}
else

{

string:‘size_type endpos=instring.find_last_not_of (trimstring);

temp=instring.substr(begpos,
endpos-begpos+1);
}
return temp;
}

/! Convert the string to an int. Note that a string exception is thrown if

/it is invalid.

static int tolnt{const string & mylInString)

{
int i=0;
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string inString = trim{myInString);
if( from_string<int>(i, inString, std::dec) )
{
string exceptionText = “StringUtils::tolnt() - Not an integer: * + inString;
throw exceptionText;
}
// Time to run some mare checks.
tor (unsigned int j=0; j < inString.length(); j++)
{
if { lisNumeric(inString[j]) )
{

if (j==0 && inString[j] =="-"
{
continue;
}
else
{
string exceptionText = "StringUtils::toint() - Not an integer: “ +
inString;
throw exceptionText;

return (i);
}
{f Convert the string to an int. Note:
A string exception is thrown if
/it is invalid.
static float toFloat{const string & mylnString)
{
float f=0;
string inString = trim(myInString);
if{ !from_string<fioat>(f, inString, std::dec) )
{
string exceptionText = “StringUtils::toFloat()} - Not a float: “ + inString;
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throw exceptionText;

}
/I Now it runs some more checks.
int dec_count=0; '
for {unsigned int j=0; j < inString.length(); j++)
{
if ( lisNumeric{inString[j]) )
{
if (j==0 && inString[j} =="-")
{
continue:
}
else if (inStringfj]==""
{ _
dec_count++;
if (dec_count > 1)
{
string exceptionText = “StringUtils::toFloat() - Not a float. * +
inString;
throw exceptionText;
}
continue;
}
glse
{
string exceptionText = “StringUtils::toFloat() - Not a float; “ + inString;
throw exceptionText;

}
return (f);

H

// Returns true if the character is numeric.
static bool isNumeric(t_;har c)

{ )
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return (‘0" <= ¢ && ¢ <= "9');

}
// Replace environment variables in the string with their values.
// Note: environment variables must be of the form ${ENVVAR}.
static string substituteEnvVar( const string &myInString )
{
string outString="";
char variable[512];
const char *s = mylnString.c_str();
while(*s!=0)
{
if (*s=="% && *(s+1)==7)
{
// When you've found beginning of variable, find the end.
strepy(variable,s+2);
char *end = strehr {variable,'}");
if {end)
{
*end="\0’;
char *¢p = (char *)getenv(variable);
it {cp)
outString += (char *) getenv(variable);
s = strchr(s,’});
}
glse
{
outString += *s;
}
}
else
{
outString += *s;
|
S++,

}
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return 'outString;

1
kL
ContigurationFiIe::ConfigurationFile( const char *strConfigFile ) =2
{

if { strConfigFile )

m_sConfigFile = strConfigFile;

)
ConfigurationFile::~ConfigurationFile()
{
}
bool ConfigurationFile::read() 23
{

m_in.open{m_sConfigFile.
c_str() ios:in);
if (m_in.fail())
{
return false;
}
while {!m_in.eof())
{
It
// Get a token and value,
/f This gives values to member vars: m_token and m_value.
1
get_token_and_value();
it { m_token.length() )
m_GonfigEntries.insert( String_
Pair(m_token, m_valug) );

}

m_in.close();
return true;

}

void ConfigurationFile::get_token_and_
value(void)
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if ( (ch =="=")tl {ch == ") Il {ch == W) Il {ch == ) II

{
char token[1024];
char ch; )
bool found_equal=false;
int i=0;
eat_white_and_comments(};
while(!(m_in.get{ch)).fail())
{
if {(ch 1= \t"))
{
{ch == )
{
if (ch == '=")found_equal=trus;
break;
}
token[i++]=ch;
}
}
if (i==0)
{
f/ It didn't find a token, in this case.
m_token="";
m_value="";
return;
}

/1 Null-terminate the token that was found.
token[i++]="0";

m_token = token;

makeLower(m_token);

// Advance to the equal sign, if need be.

if (!found_equal)

{

if (!advance_to_equal_sign_on_ling())
{

349
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/f The token had no value,
m_token="";
m_value="",
return;

}
/! Get the token's value.

i=0;
char ¢ = eat_white_and_comments(false);
if{c!="n")

{
i=0;
while(*(m_in.get(ch)).fail(})
{
if ({ch == W) Il {ch == "\) Il {ch == "\n") Il {¢ch == ‘#) )
{
while (chl="n"}
{ _
if (m_in.get(ch).fail()} break;

break:
}
glse

{

token[i++]=ch;

l

if (i==0)

{
{/ This token had no value,
m_value="";

}

else

{
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token[i++]="0’;
m_value=token;
/1 Remove leading/trailing spaces.
m_value = StringUtil::trim{m_value};
/{ Strip leading and trailing quotes, if there are any.
if { m_value[0] == ")
m_value = m_value.substr{ 1};
if { m_value[ m_value.length{) -1 ] == ")
m_value = m_value.substr( 0, m_value.length()-1 };

!
boai
ConfigurationFile::advance_to_equal_sign_on_line()
{
char ch;
bool found_equal=false;
while { I{{m_in.get(ch)).fail{) }
{
if ({ch=="\")I}{ch=="\n")) break:
if (ch ===’
{
found_equal=trug;
break;

}
return found_equal;
}
char
ConfigurationFile::eat_white_and_comments
{bool traverse_newlines)

char ch;

bool in_comment;
in_comment = falge;

while (!(m_in.get{ch)).fail{))
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}

it (ch =="#")
in_comment = true;
else if {ch =="\’)
{
in_comment = false,
if (!traverse_newlines)
{
return{ch); // Stop eating.
}
}
else if ((iin_comment) && (ch =" &&
(ch = ) && {ch |="\r})
{
m_in.putback{ch);
return 0,
}
return 0;

void ConfigurationFile::makeLower

}

(string &instring)

for(unsigned i=0; i < instring.size();
i+4)
{

instring[i] = tolower{instringfi]);

bool ConfigurationFile::hasValue( const char

“key )

bool bRet = faise;

sid::string sKey = key;

makeLower( sKey };

it { m_ConfigEntries.find{ sKey.c_str{)
} 1= m_ConfigEntries.end() )
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{
bRet = true:

}
return bRet;

}
string ConfigurationFile::getValue{ const
chiar *key )

std.:string sKey = key;
makel.ower{ sKey );
if'( m_GonfigEntries.find( sKey.
c_str(} ) '= m_ConfigEntries.end{) )
{
std::map<string, string>;:iterator
iter;
iter =
m_ConfigEntries.find(sKey.c_str{));
return (*iter).second;
}
return “";
}
void ConfigurationFile::setValue( const char
*key, const char “value )

std.:string sKey = key;

makeLower( sKey );

m_ConfigEntries[sKey] = value;
}

Mé ngudn & trén phan chia thanh ba phin chung. D4u tién ching
ta tach biét thudng trinh tién ich vdn lam viée véi cde chudi va ky tu
va dit ching trong ldp tién ich StringUtil (duge minh hoa tai dong
duge ddanh dau 1a = 1. Tiép theo, chiing ta ¢6 1dp file cdu hinh thét sy
duge minh hoa tai dong duge ddnh ddu 14 - 2. Lép nay quan ly viéc
luu trit va xir 1y file. Viéc x& 1y duge thyc hién trong ham read duge
minh hoa tai = 3 va cdc ham luu trif bdt diu véi dong dugc ddnh d4iu
14 -» 4. Nhu ban ¢6 thé thdy, thudng trinh don gidn doc mot dong tix
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file d4u vao va tdch biét né thanh hai phan, duge phan chia bing mét
ddu bing. Cdc Comment {chi gidi) von 14 cdc dong tréng hosc duge
d4anh ddu bing mét dau pound ('#') duge bé qua. Moi thitf ndm bén trai
ddu bang duge xem 1a "thé" trong khi moi thi ndm bén phdi d4u bing
duge xem 1a "gid tri". Céc cip thd (tag) va gid tri tao nén dit liéu cdu
hinh. Cac thudng trinh truy tim ldm viéc béng cdch cho phép ngudi
ding xem mdt thé nao d6 cé duge dinh nghia hay khéng va néu ¢é thi
truy tim gid tri ctia né.

6. Luu file nguén trong bd soan thde ma ngudn.
Thiét lap file test

Sau khi tao bat ky 16p, ban nén tao mét driver thit nghiém dé bao
dam khéng chi mé clia ban chinh xd4c ma cdon hudng din moi ngudi
cdch sit dung méa cha ban nhu thé& nao.

Céc bude sau day hudng din ban cdch tao mot driver thi nghiém
nh3m minh hoa 16p sé& dugc st dung nhu thé nao:

1. Trong code editor ma ban chon, mé lai file ngudn dé chita ma
cho chuong trinh thit nghiém.

Trong vi du niy, chuong trinh thd nghiém duge dit tén la
ch45.cpp.
2. Gb nhdp ma tir Listing 45.3 vao file.
Listing 45.3: Ma thit nghiém file cdu hinh.

#include <stdio.h>
#include "“ConfigurationFile.n"
int main{ int arge, char **argv )
{
if (argc <3 )
{
printf(*Usage: ch5_7 config-filename
argl farg2 .. \n");
printf{("Where: config-filename
is the name of the configuration
file\n");
printf(* arg1 .. argn
are the values to print out\in”);
return -1;
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}

3. Luu file md ngudn trong code editor.

4. Trong code editor ma ban chon, tao mét file test mdi d€ chda
file test cdu hinh that sy cho chuong trinh thif nghiém.

Trong vi du nay, file dif liéu nhép test duge dit tén 1a input.cfg.

ConfiguratienFile cf(argv[1]);
if { cf.read() == false )
{
printf{“linable to read configuration
file\n™);
return -2;
}
for { int i=2; i<argec; ++i )
{
it { !cf.hasValue( argv[i] } )
{ |
printf("Value %s NOT found in
configuration file\n®, argv[i] ); '
-}

T else

{
string s = cf.getValue
( argv[i] ).
printf("Key %s = [%s]\n",
argvli], s.c_str(} );
}
}

return Q;

5. G6 nhap text sau day vao file:
Color=Blue
Name=Matt
Address=" "
City="Denver, CO"
ZipCode=80232
#This is a comment
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Test Iép file cdu hinh

Bay gid moi thit duge thiét ldp, cdc bude sau day huéng din ban
cach ldp ghép lai t&t cd va chay tha.
1. Bién dich va chay file ma nguén (dugc goi 1a ch45_7.cpp) cing
v6i file 16p c&u hinh (duge goi 1a ConfigurationFile.cpp) trong
trinh bién dich wa thich, trén hé diéu hanh ua thich.

2. Chay chugng trinh.

Néu ban di 1am t6t moi thd, ban thdy két qud sau diy trong clta s8
console:

$ ./a.exe input.cfg Color Name City State

Key Color = [Blue]

Key Name = [Matt]

Key City = [Denver, COJ

Value State NOT found in configuration

file ->8

Xem file ddu vao, ban c6 thé thdy cdc gid tri cia Color, Name va
City déu la cdc muc nhip (nim & phia bén trai ddu bing). Dé&i véi cdc
key d6, cdc gid tri 1a Blue, Matt va Denver, CO. Cac muc nay duge
minh hoa tai cde dong duge ddnh didu = 5, 2 6 va = 7. Driver thi
nghiém don gidn doc file cdu hinh bing cdch st dung 1dp file cdu hinh
va sau dé hién thi cdc cip key (khod) va gia tri khdc nhau. Sau dé,
driver thit nghiém thi hanh toan bé chitc ning clia mi truy tim bing
cach tim mdt gia tri (State) vén khéng niim trong file cAu hinh va ma
hién thi mét 16i nhu dugc minh hoa bdi dong duge ddnh dau la > 8.
Tir két qud nay va ma driver thit nghiém, ban c6 thé thdy chinh x4c
16p file cAu hinh duge si dung nhu thé nado, 1am cho né tré thanh tai
liéu hoan hdo cho nha phat trién. Ti listing, ban ciing ¢6 thé thdy két
qud 1a nhitng gi dugc mong dgi. Néi chung, né cho thiy ban c6 thé tiét
kiém thoi gian va cdng sdc nhu thé ndo bing viée st dung mét dinh
dang cdu hinh dugc chuidn hod v& s dung 16p nay dé doc né.
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PLSn Vi
SU dung chic nding cai sGn

Tiét kiém theéi gian bing cach:
B Tim hidu sy qudc t& hoa (internationalization)
B Tao cac file ngdn ngir
B Doc mét file quéc t&
m Tao mdt bd doc chudi (string reader)
B Test ma
Trude day néu lap trinh & M¥, ngudi ta tuy bién céc tng dung chi
danh cho nhing ngudi M¥ néi tieéng Anh. Méi quan tdm chinh cda ban
1a ma thyc thi nhimg thuit todn nim trong Ung dung chGa ban; néu
ban ¢6 mdt théng bdo 16i dé hién thi, ban viét mét théng bdo difn
dat 16i d6 mdt cdch mo hé va ngudi diung chi phai xit 1y né - bat ké
ngudi ding nay néi ngdn nglt ndo hodc théng bdo 16i giy béi rdi nhu
th& nao. That may thay, nhimg ngay ma bi thédch thie bdi kha ning
st dung d6 da qua roi. Bay gio cdac chuyén gia tao cdc théng bao va bd
chi bdo cho nhitmg dng dung dé ngudi diing c6 thé hiu ré nhat nhing
gl dang xdy ra. Bdn than cdc thong bdo 16i thudtng dude tuy bién theo
nhitng nhém khdch hang riéng biét. Tuy nhién, quan trong nhit ma
cua chiing ta khong con chi hudng dén nhing ngudi My néi tiéng Anh
nita. Cdc dng dung duge phadn phéi khdp thé gidi va can lam viséc
bing bit k¥ ngdn ngit v6i bat ky bd bang chit cai. Kha ning hién thi
cdc théng bdo bang bat ky ngén ngit duge goi 1d su qude t& hod
(internationalization).
Ban c6 thé don gidn thém mét tinh néng qudc t& hod vao chuong
trinh c¢da ban - ban phai thiét ké& tinh ning dé ngay tir dau. Ban khéng
thé chi bién dich nhanh cdc théng bédo; ban phai biét trude théng bdo sé
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th& hién didu gi. Vi 1y do nay, tao mét h¢ théng hd tr¢ sy qudc t& hod
la diéu quan trong.
Tién trinh qudc t&€ hod thuc sy gdm ba phan:
1. Nhén dang tdt ca text cdn duge hién thi bing nhiing ngdn ngi
khéc nhau. Pit text nay vdo mét file cung vdi cdac dinh danh
duge st dung trong dng dung dé hién thi text.

2. Chuyén d8i text thanh mét dinh dang vén c6 thé duge phin
phéi d& dang véi dng dung.

3. Cung cdp mét phuong thitc dé truy cdp tat cd ndi dung nay.

Chi blng viée thye hién tit cid diéu nay, ching ta e6 thé tiét kidm
thoi gian khi tao cdc Ung dung trong nhiéu ngdén ngit. Néu ban viét
cdc ing dung véi bat ky leai sie hdp din khu vyc quéc t&, cudi cing
ban phai quéc t&€ hod ching. Bing cach cai sin trudc sy hd trg nay va
cho (ng dung kha ning tai cdc chudi tryc kién dé tit cde ngudn bén
ngoai, ban khéng chi tiét kiém théi gian sau nay ma con c6 thé tiét
kiém lugng khong gian rat 16n trong b nhé dng dung. Phuong phdp
nay ciing cho phép ban tuy bién cédc théng bdo 16i va hién thi cdc
dong nhéc hudng dén cdc nhém tubi va khu vyc khdc nhau. Pay la
thi tuc ma ching ta sé s dung trong k¥ thuit nay dé minh hoa cdch
tiét kiém thoi gian va céng sdc bing viée tao ra mt cach qudc t& hod
cde ung dung.

Xay dung cac file ngdn ngif

Trude khi c¢6 thé hién thi text, ban cdn c¢é kha nang x4y dung céc
file chia dit 1iéu ngdn ngli. Ban khéng cin luu trit tat cd ngdn ngit cb
th€ ¢6 trong (ng dung, bdi vi diéu dé ddi hdi cdc yéu cdu by nhé. Do
d6, chung ta luu trit cdc ngdn nglf theo dinh dang text nén bing céch
ép ra cdc ky tu trd vé va khodng tréng giita cdc muc dif lidu. Céc budc
sau ddy hudng din ban cdch thuc hién:

1. Trong code editor ma ban chon, tao mot file méi dé chia ma
cho file nguén cha k¥ thuit.

Trong vi du nay, file duge 44t tén 1a ch46.cpp mic di ban cé
thé si dung bat k¥ tén nao ban chon. File nay s& chda dinh
nghia 16p cho d8i tugng ty ddng hos.
2. G6 nhap ma tif Listing 46.1 vao file.
Listing 46.1:; L&p StringEntry

#include <stdio.h>
#include <string>
#include <vector>
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#include <iostream:
#include <fstream>
using namespace std;
#define VERSION_STRING "Version 1.0.0"
class StringEntry
{
private:
unsigned long _id;
string _strEntry;
unsigned long _offset;
unsigned leng _length;
protected:
void Init()
{
setlD (O );
setString{ " );
setOffset( 0 );
setLength( 0 };
}
void Copy( const StringEntry& aCopy )
{
setlD ( aCopy.ID() );
setString( aCopy.String() );
setOffset( aCopy.Offset() );
setLength ( aCopy.Length(} };
} .
public;
StringEntry(void)
{
init();
}
StringEntry( unsigned long id, const char *strin )
{
[nit(};
setlD( id });
setString( strin );
/{ For now, assign the length to just be the length
/{ of the string.
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setLength( strlen(strin) );
}
StringEntry( const StringEntry& aCopy )
( .

Copy( aCopy );
}
StringEntry operator=( const StringEntry& aCopy )
{

Copy( aCopy };

}
unsigned long ID{) const
{
return _id;
}

string String() const
{
return _strEntry;
}
unsigned long Offset() const

{
return _offset;
}
unsigned long Length{) const
{
return _length;

)
void setlD{ unsigned long id )
{
_id = id;
}
void setString( const char *strin )
{
_strEntry = strin;
}
void setString( const string& sin )
{
_strEntry = sin;
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void setOffset( unsigned long offset )

{
_offset = offset;

}

void setLength{ unsigned long length )

{
_length = length;

}

virtual void write( ofstream& out )

{
// Get the current output position.
setOffset( out.tellp(} );
/f Write out the string.
const char *strOut = String{}.c_str();
ot << strOut;

t

virtual void dump( ostream& out )

{
out << “StringEntry:” << endl;
out << “ID : " << ID(} << endl;
out << "String: [" << String({).c_str(} << *]" << endl;
out << "Length: * << Length() << endl;
out << “Offset: * << Offset() << endl;

h
class StringWriter
{

private:

vector< StringEntry > _entries;
string _fileName;
string _butputFileName;

string get_line( ifstream& in )
{
string sOut = *™;
char clLastChar = 0;
whilg { lin.eof() )
{
// Read in a character at a time. |f we hit end of line,
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{/ and the last character is NOT \, we are done.
char ¢;
in.get(c);
if { in.fail() )
braak;
if(c=="n")
{
/f We found a return. See whether the last thing was a backslash.
if { clLastChar != "\ }
break;
else
{

// Remove the backslash,
sOut = sOut.substr(0, sOut.length()-1};

}
sOut += c;
cLastChar = ¢;
)
return sOut;
}
virtual bool ProcessLine( const string& sin )
{
/f There has to be a colon (3).
int nColonPos = sin.find_first_of( " };
if ( nColonPos == siring::npos )
return false,
/1 Get the pisces.
string sNumber = sin.substr(0, nColonPos);
string sValue = sIn.substr{ nColonPos+1 );
/1 Add it 1o our list,
StringEntry se{ atol{sNumber.c_str(})), sValue.c_str{) )
_entries.insert( _entries.end(}, s6 );
return false;

virtual bool Load(} 2> 1
{
// Try to open the input file,
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ifstream in(_fileName.c_str(});
if { in.fail() )
return false;
// Read in the first line for version information.
string sLine = get_line(in);
if { stremp{ sLine.c_str{), VERSION_STRING ) )
return false;
for { int i=0; i<1Q; ++i )
{
if ( in.fail() )
break;
sLine = get_line(in};
// Ignore blank lines.
if { sLine.length() ==0)
continue;
/! lgnore comments.
if ( sLine[Q) == #")
continue;
if ( ProcessLine{ sLine } )
printf{*invalid input: %s\n”, sLine.c_str () );

}
public;
StringWhriter( void )
{
}
StringWriter( const char *inputFileName, const char *outputFileName )
{
_fileName = inputFileName;
_outputFileName = outputFileNamse;
Load();
}
virtual boo! Save( void } > 2
{
/1 1T there are no entries, abort.
if { _entries.size() ==0)
return false;
/1 Try to open the output file.
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ofstream out( _outputFileName.c_str{) );
if ( out.fail{) )
return faise;

/f Okay, process each of them.
vector< StringEntry >:iterator iter;
for { iter = _entries.begin(); iter |= _entries.end(); ++iter }
{

/1 Write out the entry.

(*iter).write( out );
)
/! Now, process the index file.
string indexFileName = _outputFileName + “.idx";
ofstream out2(indexFileName.c_str());
if ( out2.fail{} )
{

printf{"Unable to open index file %s for output\n”,
indexFileName.c_str(} );

return false;
}
for ( iter = _entries.begin(); iter != _entries.end(); ++iter )
{
// Write out the entry,
out2 << (iter).Offset() << ", * << (*iter).Length{) << *, “ << {*iter).ID{)
<< endl;
}

return trug;

int main{int argc, char **argv)

if {argc < 3)

}
b
{
{
}

printf("Usage: StringEntry input-file output-file\n™ );

printf(“Where: input-file is the file containing the string definitions\n”);
printf(" output-file is the final generated file name\n™);

return{-1);

StringWriter s(argv[1], argv[2]);
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if { s.5ave() == false )
printf(“Error generating file\n");
return 0;
}

M4 & trén phan chia thanh mét 16p luu trit (StringEntry), mot 16p
ghi (StringWriter) v& mot driver thit nghiém nhdm minh hoa céch si
dyng ma&. Driver thit nghiém mong dgi hai déi s8: Mt file chifa cac
dinh nghia chudi va m¢t déi s8 xdc dinh tén caa file d&€ tao cho mét
file xudt. File nhdp don gidn gém cédc s6 ID (cdc gid tri s6 nguyén)
theo sau 12 mdt dau hai cham va sau d6 1a chudi d€ ma ho4 thanh file
xudt. Mb6i mue nhép (entry) trong file dinh nghia duge doc, duge phan
tich ci phap va duge dit vao mdt d6i tugng StringEntry. T4t cd didu
nay xdy ra trong ham Load cta 16p StringWriter duge minh hoa tai
=> 1. Sau khi toan bd file nhap duge phan tich cd phédp, né duge ghi
sang dinh dang xuat trong phuong thdc Save cia 1dp StringWriter,
dugc minh hoa tai =» 2. K&t qud cla viéc chay chuong trinh nay la
mot file ngdn nglt ma sau dé6 duge s dung bdi (ng dung mang tinh
quic té.

3. Luu m& ngudn trong code editor.
Tao file text nhap liéu

Sau khi tao tng dung d& doc file text va chuyén d8i né thanh méot file
ngdn ngit quic t&, bude k& tigp 1a test ¢ng dung bing cdch tac mot file
text don gidn chda cde chudi ma ching ta sé skt dung trong file ngdn ngtt
qudc t& sau cing. C4c budce sau ddy hudng din ban cach lam diéu dé bing
cdch tao mot file text rdt nhé ma ching ta s dung d€ test tng dung:

1. Trong code editor ma& ban chon, taoc mét file méi dé chia text
cho file ngbn ngit test ma ching ta s& s dung.

Trong vi du nay, file duge dit tén 1a test.in.eng, méc du ban ¢é
thé si dung bat ky tén ndo ban chon. File nay sé& chita cdc
chudi ma chiing ta muén dit trong file ngén ngit quéc t& diu ra.

2. G& nhép text sau diy vao file, thay thé& céc gid tri riéng cia
ban bat ¢t ndi ndo ban chon.
Version 1.0.0
# This is a comment
# This is another comment \
but it is very very long
1:Hello >3
2:Goodbye
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3:Why me?
4:English
5:French

3. Bién dich file nguén bing trinh bién dich ua thich trén hé diéu
hanh ua thich.
Trong vi du nay, file nguén da duge goi 1a StringEntry.cpp. Tuy
nhién, ban ¢6 thé goi né bing bat ky tén nao ban thich.

4. Chay img dung trén hé didu hanh ma ban chon, st dung file
dau vao dudi dang mdt doi s6 cho dng dung.

N&u ban da lam ding moi thd, ban s& thiy két qui sau diy trong
cla s& console va hai file s& duge tao trong hé thdng file (cé tén la
my.eng va my.eng.idx):

$ /a.exe test.in.eng my.eng

The my.eng file will look like this:

$ cat my.eng

HelloGoodbyeWhy me?EnglishFrench >4
The my.eng.idx file will fook like this:

$ cat my.eng.idx

0,5 25

57

12, 7

19, 7

26, 6

Nhu ban ¢6 thé thay tir hai k&t qud duge minh hoa § trén, sau khi

writer hoan tat file text dau vdo, né khdng con that sy c¢6 dinh dang
doc duge nita. Cdc chudi duge ghép theo mét dinh dang xudt thanh
mdt dinh dang xudt nhi phan (binary) vdi mét file phu chda cdc index
biéu thi noi mdi chubi bit ddu va két thic. Vi du, file ddu vao chia
chudi duge minh hoa trong listing tai -» 3. Sau d6 chudi nay duge ghi
sang file xuit binary my.eng, tai = 4. Index cho muc nhép cu thé nay
dugce thé hién trong file my.eng.id« tai = 5. Muc nhap dau tién trong
index biéu thi vi tri trong file (dua vao 0). Nhu ban c6 thé thay chubi
ching ta dang xem bdt ddu tai vi tr{ d4u tién cda file ddu ra. Muyc
nhép thit hai trong index biéu thi chiéu dai cda chudi. Trong trudng
hop nay 1a = 5. Do dé, ching ta di dén vi tr{ zero, d&n ndm ky ty va
né s& 1a chudi ddu tién. Nhu ban ¢6 thé thay thuc t& d6 1a chudi
Hello.
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Poc file quéc té&

Sau khi di tao file va file index cho né, bude ké& tidp 1a tao mot
reader doc cdc chudi trong nhiing ngén ngit khdc nhau. Reader sit
dung mét chuong trinh hai buge d€ dat duge diéu nay: P4au tién né
doc file index d€ né biét tat cd chudi niim & ddu trong file va sau dé
né tadl mot chudi cAn doe. Céc bude sau day huéng ddn ban cdch thyc
hién.

Listing 46.2: Ldp StringReader

#include <stdio.h>
#inctude <vector>
#include <string>
#include <iostream>
#include <fstream:
#include <sstream>
using namespace sid;
class StringIndex
{
private:
unsigned long _offset;
unsigned long _length;
unsigned long _id;
protected:
virtual void Init()
{
setOffset(0);
setLength(0);
setiD(0);
}
public;
Stringlndex{void)
{
[nit();
}
Stringlndex( unsigned long offset, unsigned long length, unsigned id )

Init();
setOffset( offset );
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setLength( length );
setID{ id );
}
Stringlndex{ const Stringindex& aCopy )
{
setOffset{ aCopy.getOffset() );
setLength( aCopy.getLength(} );
setiD ( aCopy.get!D() ¥;
}
virtual ~Stringindex()
{
}
StringIndex operator=( const Stringlndex& aCopy )
{
setOffset( aCopy.getOffset() );
setLength( aCopy.getLengthy{) );
setlD ( aCopy.getlD() ):
return *this;
}
void setOffset( unsigned long offset )
{
_offset = offset;
}
void setl.ength( unsigned long length )
{
_length = length;
}
void setlD( unsigned long id )
{
_id = id;
}
unsigned long getOffset( void ) const
{
return _offset;
}
unsigned long getLength( void } const
{
return _length;
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}
unsigned long getiD{ void ) const
{

return _id;
}
virtual void dump( void }
{
cout << “StringIndex: “ << endl;
cout << “Offset: * << getOffset() << endl;
cout << “Length: “ << getlLength{) << endl;
cout << "ID ; * << getID() << endt,
}
X
¢lass StringReader
{
private;
string _fileName;
vector< Stringlndex > _indices;
protected:
virtual bool Load(void)
{

string indexFileName = _fiteName + “.idx";
ifstream in{indexFiteName.c_str());
if (in.fail(} }
return false;
/f Read in each line.
while { lin.eof{) )
{
string sin = *";
while { !in.eof{) )
{
{// Get an input line.
char ¢;
in.get(c);
if (infail() )
break;
if(c!l="v&& c!="n")
sln += ¢;
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it{c=="n")
break;

}
if { sIn.length{) ==0) "~
break;
// Okay, we have a line. Now, parse it,
istringstream iss(sin.c_str{});
char c;
long ILength = 0;
long I0ffset = 0;
long IID = 0;
/! Parse the ling, eating the comma
iss >> I0ffset >> ¢ >> ILength >> ¢ >> [ID;
Stringindex si(I0ffset, ILength, [ID);
st.dump(); 26
_indices.insert( _indices.end(), si };
}
return true;
l
virtual string _loadString{ const StringIndex& si )
{
ifstream in(_fileName.c_str());
in.seekg( si.getOffset(} ),
string retStr;
for ( int i=0; icsi.getLength(); ++i )
{
char c;
in.get(c);
if (in.fail{) )
break;
retStr += ¢,
}
return retStr,
}
public:
StringReader(void)
{
}
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StringReader( const char *fileName )
{
_fileName = fileName;
Load({);
}
StringReader{ const StringReader& aCopy )
{
_fileName = aCopy._fileName;
vector< Stringlndex »>::const_iterator iter;
for (iter = aCopy._indices.begin(); iter != aCopy._indices.end(); ++iter )
_indices.insert( _indices.end(), (*iter) );
}
string getString( long id )
{
/{ First, see if we have this id.
vector< Stringlndex >::const_iterator iter;
for (iter = _indices.begin(); iter |= _indices.end(}; ++iter )
if ( (*iter).getlD(} == id )
return _loadString{ (“iter) );
return string("");

¥

1. Trong code editor ma ban chon, taoc mdt file m6i dé chita ma
cho file ngudn cla ky thuat.

Trong vi du nay, file duge dit tén 1a ch46_l.cpp mic du ban ¢6
th€ st dung bat ky tén nao ban chon. File nay s& chifa dinh
nghia l4p cho 461 tugng ty déng ho4.

2. G6 nhap ma tir Listing 46.2 vao file,

3. Luu mé ngudn dudi dang mét file trong bé soan thdo va déng
ing dung soan thdo.

Test StringReader

Sau khi tao mét 16p, ban nén tao mft driver thit nghiém dé khéng
chi baoc ddm m# ctta ban chinh xdc ma con huéng dan ngudi khéc cdch
st dyng mi cia ban nhu thé nao.

Céc budc sau day trinh bay cho ban cdch tac mot driver thit nghiém
nh&m minh hoa cdch doc mot file ngén ngit va cho théy ldp duge si
dung nhu thé& nao:
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1. Trong code editor m& ban chon, mé lai file ngudén d€ chira ma
cho chuong trinh th{ nghiém.

Trong vi du nay chuong trinh thl nghiém duge dit tén la
ch46a.cpp. ‘
2. G6 nhap ma tir Listing 46.3 vao file.
Lisling 46.3: Driver thir nghiém String Reader

int main{int arge, char **argv)
{
if (argc < 3)
{
printf(“Usage: ¢ch6_1 string-file-name id1 {id2, . ]\n");

printf(“Where: string-file-name is the name of the compressed string
file to use\n");

printf(* id1..etc are the ids to displaywn™);
return -1;

}

StringReader sReader(argv|1]);

for ( int i=2; i<argc; ++i )
{
int id = atoi{argv{i]);
string s = sReader.getString{ id );
printf(“String %d; [%s]\w”, id, s.c_str(} };

}

return 0;

}

3. Luu file ma ngudn trong code editor.

4. Bién dich va chay file nguén bing trinh bién dich ua thich trén
hé diéu hanh uwa thich.
Né&u ban da lam dung moi thi, viée chay ung dung véi cdc d6i s8
duge trinh bay sé tao ra két qua sau ddy trén clia sé console:
$ Jaexe myeng2359
String 2: [Goodbye]
String 3: [Why me?)
String 5: [French]
String 9: [}
Biing cdch xem k&t qud ¢ trén, chiing ta cé thé thdy ring khi
ching ta doc dir liéu tir file ngdn ngii, s dung céc index ma chiing ta
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da dinh nghia trong chuong trinh, ching ta ¢6 duge trd lai cdc chudi
tuong ty ma ching ta dit & d6 trong file text ngén ngit goc. Diéu nay
cho thdy chuong trinh lam viéc tét va ring ching ta nhén truc tiép
dit liéu ngdn ngi ti file chi khéng phai tir cde chudi duge nhing
trong dng dung.

J thudt 47: Hash cdc bdn dich

Tiét kiém thoi gian bing céch:
B Tim hi€u ¢ac hash table (cAc bang bam)
B Tao mbt ing dung bién dich vdi cac hash table
B Tac mot file text bién dich
B Test dng dyung

Hash table (bdng b&m) 14 mét trong nhitng cdu tric hitu dung nhat
trong Standard Template Library. Céc hash table 14 nhiing céu tric dit
lidu chita hai loai gid tri thudng 13 cdce cip khod (key) - gia tri. Mot hash
table duge s dung bat e khi naoc ban muén thay th€ mét gid tri bing
mdt gia tri khdc hodc d4nh xa mit key nao d6 vao mét gid tri nado 46
(nhu ban c¢6 thé tudng tugng, né 12 mdt cdng cu thudng duge méa hod
sd dung).

Mot trong nhiing diéu hitu dung nhé&t ma ban ¢6 thé thyc hién véi
mét hash table 1a luu trit va dd tim cdc gid tri hién cé va thay thé
chiing bing cdc gi4 tri méi. Vi dy, trong mét ng dung bién dich, that
1a tuydt voi néu cé6 thé xay dung mét tir dién tir ngit va nhing bin
dich vira ¢6 duge cia ching. Kha ning truy tim théng tin dya vao mét
cap kho4 - gid tri ti&t kiém nhiéu thoi gian trong mdt ing dung. Vi
du, mét tinh nang tim kiém va thay thé c6 thé st dung chic ning
nay. Hodc ban ¢6 thé s dung chic ning nay dé thuc thi mét bd phan
tich 1énh (command parser) v6i mét sy 4nh xa cdc chudi vao nhiing
gid tri s6 nguyén. SG dung cdc hash table c¢6 thé tiét kiém cho ban
nhiéu thoéi gian trong viéc bién dich mot loai ddu vdo thanh mét loai
d4u vao khéc trong cde dng dung. Trong ky thudt nay, ching ta sé
xem v&n dé chinh xdc d6 va cdch gidi quyét né trong ma uing dung.
Tao mit Idp translator

Chiing ta s& s dung chific n¥ng hash table d€ tao m{t !6p vén
"bién dich" text bing cdch thay d8i c4c tit khod nhat dinh trong text
bing nhiing tif khdc. Hay tuéng tugng ching ta muén thay thé tat ci
14n xuft hién cta tir computer bing tit PC ching han. Loai chuyén déi
nay thudng duge goi 1a mot filter (bd loc) bdi vi né 13y dif liéu nhép
va loc né sang mdt dinh dang xudt méi. Trong phdn nay, ching ta s&
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tao 16p Translator luu trit text ma chiing ta mudn thay th€ cing véi
text ma chiing ta mudn chén vao vi tri clia text géc.

1. Trong code editor ma ban chon, tao mét file méi d&€ cha ma
cho file ngudn clia ky thuét.

Trong vi du nay, file duge dat tén 13 ch47, mic di ban c6 thé si
dung bat k¥ tén naoc ban chon.
2. G6 nhéap mé sau day tu Listing 47.1 vao file.
Listing 47.1: Lép translator

#include <stdio.h>
#include <string>
#include <map>
finclude <fstream>
#include <iostream>
using namespace sid;
class Translator
{
private:
string _fileName;
map<string,string> _dictionary; =2
protected;
void Clear()
{
_dictionary.erase(
_dictionary.begin(), _dictionary.end() );
}
bool Load( const char *fileName } > 1
{
ifstream in(fileName),
if ( in.fail() )
return false;
{/ Just read in pairs of values.
while ( lin.eof() )
{
string word,
string replacement;
in >> word,
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if { word.length(} )
{
in >> replacement;
_Gictionary[word] = replacement;
}

}
return true;
}
public;
Translator({ void )
{
}
Translator{ const char *fileName )
{
Clear();
setFileName( fileName };
}
Translator( const Translator& aCopy }
{
Clear();
setFileName( aCopy.getFileName() };
}
Translator operator=( const Translator&
aCopy )
{
Clear(};
" setFiteName( aCopy.getFileName() );
1
void setFileName( const string&
SFileName )

_fileName = sFileName;
Load(_fileName.c_str(}};
1
string getFileName( void ) const
{
return _fileName;
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string replace( string in ) =23
{

map<string,string>:iterator iter;

iter = _dictionary.find{ in );

if { iter 1= _dictionary.end() }

{

return iter->second;
}
return in;

}
5
M4 nay quén 1y nhitng thao tdc bidn dich. Ma gém ba ham co ban:

B Ldp quan ly mbt file ddu vao chita nhitng dnh xa cda text cii sang
text m&i ma ching ta muén thay thé né. (Xem = 1).

Phuong thitc nay 148y mét tén file, ¢ md né va doc céc cip dif lidu
néu thao tdc mé da thanh céng.

B [ dp quan ly viéc luu trif cac anh xa trong mét hash table. (Xem
> 2).
Piéu nay duge thuc hién bdi hash table duge tugng trung bdi 16p
dnh xa Standard Template Library.

m Ldp thay th& mét chudi ndo dé bing chudi mong mudn trong két
qua sau cting. (Pugc minh hoa tai = 3).

Chi ¥ ring chiing ta chi viéc chuyén vao mdi chudi va thay thé né
néu né duge tim thay trong hash table. Néu khong, ching ta tri vé
chudi géc. Piéu nay cho phép (ing dung tist kiém thoi gian bing viéc
khong cédn phéi kiém tra xem chudi c¢é cdn dugc thay th& hay khong.

3. Luu ma ngudn dudi dang mat file trong code editor.

Tir dién (dictionary) s& lam cong viéc tdi dit lidu tif mdt file bién
dich va thay thé€ cdc tir riéng 18 bing céc tif bién dich dd x4c dinh. Vi
dy, hdy xem xét ¥ tudng thay th& tdt cd 14n xuét hién cla tir good
bing tir bad. Néu chiing ta duge cho chudi déu vio good day, I am
having a good time at this goodly party, chiing ta ¢6 thé bién dich
chudi nay thanh bad day, I am having a bad time at this goodly party.
Chid ¥ ching ta chi thay thé€ cde muc tuong hop diy da, khong phai
text xuflt hién & bat cif noi nao trong chudi ddu vio. Bay gity 16p hién
hitu, diéu duy nhdt ching ta cdn lam 1a si dung né.
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Test lop translator

Sau khi tao tu dién, ban nén tao mét driver thit nghiém d8 khong
chi bao ddm mé cia ban chinh xdc ma cdn huéng din ngudi khac ciach
st dung ma cda ban nhu thé nao.

Céc budc sau day trinh bay cho ban cédch tac mot driver thi nghiém
nhdm minh hoa céc loai ddu vao khéc nhau tif ngudi ding va cho thdy
1ép s& duge sit dung nhu thé nao:

1. Trong code editor ma ban chon, md lai file nguén dé chia ma
cho chuong trinh thir nghiém.

Trong vi du nay, chuong trinh thit nghiém duge dit tén la
chd47.cpp.
2. Thém mai ti Listing 47.2 vao file.

Listing 47.2: Driver thir nghiém Idp translator

int main{)
{ .
Translator t(“transiate.txt"); => 4
printf(“Enter some text to transiate:
%
string in;
bool bDone = false;
while { 'bDone ) =2 5

{
char c;
cin.get{c),
t(c=="n")
bDone = true;
else
in +=¢;
}
printf("Initial string: %s\n",
in.c_str() );
// Break it down into words.
string word,
for ( int i=0; icin.length(); ++i )
{
if (in{i] =="")

{
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if ( word.length{) ) = 6
{
string sOut = t.replace(
word );
cout << sOut << * ¥,
}

word = "";

!
else
word += in[i];
}
if ( word.length{) ) = 7

{
string sOut = t.replace( word );
cout << sOut << * "

}

M4 & trén don gidn doc dir lidu nhédp ti ban phim, phén tich né
thanh céc tir va sau d6 goi translator (trinh bién dich) dé cho thdy bat
ky phin cta chudi von cdn dugc bién dich ti file ddu vao. Translator
thao tdc trén mot file duge goi 14 translate.txt, nhu duge minh hoa tai
- 4. Ban c6 thé d& dang thay d4di tén file nay hodc tham chi chuyén
vao mdt tén file trén dong lénh néu mudn. Mbi dong duge doc tir ban
phim, mdi 14n mét ky tu cho d&n khi gip phii mot ky tu xudng dong
(carriage return).

(Xem = 5). Sau cing, ching ta phén tich ct phdp dong di liéu
nhép cho dén khi ching ta gip phdi mét khodng tréng (duge minh
hoa tai = 6) ho#ic cudi chudi (duge minh hoa tai = 7). Khi diéu nay
x4y ra, chiing ta thay th& "ti' ma ching ta di phan tich cd phédp bing
cach gol phuong thic replace cha translator.

3. Luu file ma ngudn trong bd soan thaoc va sau d6 déng ing dung
soan thao.

4. Bién dich file nguén bing cdch s dung trinh bién dich ua thich
trén hé diéu hanh ua thich.

5. Trong code editor, tao mdt file text bién dich.
File nay sé chia cdc ciip tif cAn duge st dung trong file bién
dich; mdi cip gébm mét tir vA phién ban bién dich cia tir 6.
File nay dugc dat tén tén 1a translation.txt, nhung ban ¢6 thé
dat cho né bat k¥ tén nao ban thich.
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6. Pat text sau day vao file translation.txt:
good bad
insuit dis
talk jive
Ban c6 thé dit bat ky tit ban mudn trong file. Tir thit nhat 5@

duge thay thé bdi tir thd hai trong bat k¥ trinh ty ma ban nhép
vao hé théng.

7. Chay chuong trinh trén hé diéu hanh ua thich.
Né&u ban di lam ding moi thd, ban sé thay két qua sau day:
$ /aexe

Enter some text to translate:

Initial string: you are s0 good to
talk and not insult me

you are so bad fo jive and not dis
me

Ti&t kiém thoi gian bing céch:

B Tim hiéu c4c file 4o

B Tao mét Iép file 4o

m Testiop

Nhitng ngay nay, dit lidu dng dung c6 thé rdt lén va cé thé chiém

nhiéu by nhd. Phu thujc vao footprint ¢ng dung va hé diéu hanh dich,
t&i toan b file img dung vao bd nhd cing mot lic c6 thé khang thue hién
dude. Sy thigéu by nhé phd bién véi cdc hé théng nhing, va véi céc thist
bi x4ch tay, ndi chi ¢6 s8n mdt lugng b nhd gidi han dé chia sé giita rat
nhiéu dng dung. C6 mot sd cdch dé gidi quyé&t nhitng tinh hudng nhu vay
tit vide doc chi dir liéu tuy mie d6 cé6 thé va khong luu trir phdn du
thira cho dé&n gidi han dit lidu chi trong cdc cum va bude ngudi diung
chon cum nac ma ho muén. Tuy nhién, nhitng gidi phdp nay khéng
hoan toan tinh t& d8i véi nha ph4t trién hofic ngudi ding cudi nhu
file do (virtual file). File do 12 mét cda s§ di vao file ma ban ¢ truy
cip. D61 vdi ngudi dung ching nhu thé 1a toan bd file cung mot lic -
nhung théat ra ching thay mdi lan chi mot phan nhé cia né. N&éu ban
dua trude cdc view Ao cia céc file vao ng dung, ban tiét kiém thoi
gian bdi vi ban s& khong can phai quay trd lai dé t4i thist k& cdc ing
dung khi céc file tré nén lén hon ban tudng.
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Tao mét I6p file do

PE qudn ly céc file &o, ching ta cidn hai 16p khéc nhau. Piu tién
ching ta s& cAn mdt 16p von quén 1y mot cum dir liéu nao d6 ti file.
Lép nay s€ quén ly dit lidu trong cum dé cling nhu theo doi noi méiu
dir liéu cy thé d6 dd duge doc tir file va 16 ¢é kich ¢ nhu thé& nao.
Sau d6, ching ta cAn cé mét trinh quén 1y (manager) theo déi t4t ca
cum dir lidu d6, cdp phdt cdc dii tugng mdi (1€ quan 1y cdc phan riéng
1é vén duge doc vao va xod cdc phdn khéng cdn duge st dung nda.
Hay tao mét vai 16p d€ thuc hiin didu 46 bay gio.

1. Trong code editor ma ban chon, tao mot file méi d€ chita ma
cho file ngudn cia k¥ thuat,
Trong vi du nay, file duge it tén 1& ch48.cpp mic du ban ¢
thé st dung bat ky tén nao ban chon. File nay s& chda dinh
nghia 16p cho cdc dbi tugng quan ly file Zo.
2. Gb nhap mé duge trinh bay trong Listing 48.1 vao file.
Listing 48.1: C4c 1dp quén ly file 30

#include <iostream:>
#include <string>
finclude <vector>
#include <fstream:>
using namespace std;
class FileChunk 2> 1
{
private:
string _chunk;
long _offset;
long _length;
bool _inuss;
long _accesses;
protected:
void Clear()
{
_offset = -1;
_length = -1;
_Chunk = "
_inuse = false;
_accesses = 0;
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}
void Copy( const FileChunk& aCopy )
{
_offset = aCopy._offset;
_length = aCopy._tength;
_chunk = aCopy._chunk;
_inuse = aCopy._inuse;
}
bool Read ( itstreamé in, long pos, long length )
{

_offset = pos;
_chunk = *";
_length = 0,

/1 Seek to the position in the stream.
in.seekg( pos );
if (in.fail() )
return false,;
/f Read up to the end of the file or the last of the length
/f bytes.
for { int i=0; i<length; ++i }
{
char c;
in.get(c);
if { in.fail{) )
break;
_length ++;
_chunk += c;
!
_inuse = true;
}
public:
FileChunk( void )
{
Clear{);
}
FileChunk( ifstream& in, fong pos, long length )
{
Clear{);
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Read( in, pos, length };
}
FileChunk( const FileChunk& aCopy )
{ .

Clear{);
Copy( aCopy );
}
FiteChunk operator=( const FileChunk& aCopy )
{
Clear();
Copy( aCopy );
return *this:
}
/1 Accessors
long Offset()
{
return _offset;
}
long Length()
{
return _length;
}
string& Chunk()
{
_aCCesses ++,
return _chunk;
}
hool InUse(void)
{
return _inuse;
}
void setOffset( long offset )
{
_offset = _offset;
1
void setLength( long length )
{
_length = length;
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}
void setChunk( const string& chunk )
{
_chunk = chunk;
}
long AccessCount{ void )
{
return _accesses,
}
bool Load( ifstream& in, long offset, long length )
{
Clear();
return Read( in, offset, length };

h
const int kChunkSize = 128,
class FiteChunkManager > 2
{
private:
int _numChunks;
FileChunk *_chunks;
ifstream _in;
string _fileName;
protected:
FileChunk *findChunk( long theOffset )
{
for ( int i=0; i<_numChunks; ++i )
{
if { _chunksfi].InUse() == true )
{
long offset = _chunks|i].Offset{);
long length = _chunks[i].Length{);
if ( theOffset >= offset && theQffset <= offset+length )
return &_chunks]i];

}
return NULL;
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FileGhunk *addChunk( long theQffset )
{

for { int i=0; i<_numGChunks; ++i )
{ .
if ( _chunks[ij.InUse() == false )
{
if ( _chunks[i}.Load{ _in, theOffset, kChunkSize ) )
return &_chunksli];

}
return NULL;
}
FileChunk *getLeastRecentlyAccessed()
{ _
int idx = 0;
long access = _chunks[0].AccessCount();
for (int i=0; i<_numChunks; ++i }
{
if ( _chunksfi].InUse{) == true )
{
if ( _chunks[i).AccessCount() < access )
{
idx =i
access = _chunks[ij.AccessCount();

}
return &_chunks[idx];
}
public:
FileChunkManager(void)
{
_numChunks = 0;
_chunks = NULL;
}
FileChunkManager( const char *fileName, int nMaxChunks )
{
_numGhunks = nMaxChunks;
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_chunks = new FileChunk[ nMaxChunks ];
_fileName = fileName;

}

{

_in.open{ fiteName );
FileChunkManager( cbnst FileChunkManager& aCopy )
_numChunks = aCopy.;num'Chunks;

_chunks = new FileChunk[ _numGChunks ];
for { int i=0; i<_numChunks; ++i )

_chunks[i] = aCopy._chunks]i];

_fileName = aCopy._fileName;
_in.open( _fileName.c_str(} );

virtual ~FileChunkManager{ void }

{

}

delete [} _chunks;

char operator{]{ long offset )

{

}

/1 Find which chunk this offset is in.
FileChunk *chunk = findChunk( offset );
if { chunk == NULL )
{
// There are none. See whether we can add one.
chunk = addChunk( offset };
} _
/1 1f we have one, just get the data from it.
/f Otherwise, we have to go dump one.
if ( !chunk }
{
chunk = getLeastRecentlyAccessed();
chunk->Load{ _in, offset, kChunkSize );

/! Finally, extract the piece we need.
int pos = offset - chunk->0ffset(};
return chunk->Chunk{){pos};

// Dump the function to illustrate what is in the chunks.
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void Dump(void)

{
for { int i=0; i<_numChunks; ++i )
{

printf(“Chunk %d: %s\n”, i, _chunks[il.inUse(} 7 “In Use™ : “NOT
Used" );
printf(“Offset; %Ild\n", _chunks[i].Offset() ),
printf(“Length: %Ild\n”, _chunks[i].Length() };
if { _chunks[i].InUse(} )
printf(“String: [%s]w”, _chunks([i].Chunk().c_str() )

}
);

M4& & trén trinh bay hai ldp co bdn: cdc ldp FileChunk va
FileChunkmanager. Lép FileChunk duge minh hoa tai = 1 quan ly
mjt cum dit lidu don trong file. Dif liéu nay bao gom offset trong file,
chinh d6i tugng file va text tr vi tri d6é trong file. N6 cing luu tri
chidu dai cda cum di liéu von da duge doc vao that sy vi mdt 6 cym
d cudi file ¢6 thé nhé hon khdi nguyén cé. Lép thud hai,
FileChunkManager dugc minh hoa tai = 2 quan ly mét mang d6i
tuong FileChunk, theo ddi déi tugng ndo dang st dung va offset cda
ching 13 gi. Khi mét khéi cha file duge yéu cdu, ddi tugng quan 1y
xem qua danh sdch cla né d€ thdy c6 mdt khéi cé dif liéu d6 hay
khéng va néu ¢6 yéu clu text cy thé dé tir doi tugng cu thé dé.

Luu file ngudn trong code editor.

Test Iép file ao

ring khong chi ma chinh xdc ma c¢dn huéng dan ngudi ta cdch sk
dung ma cha ban nhu thé& nao.

Céc budc sau day trinh bay cho ban c4ch tao mft driver thit nghiém
nhdm minh hoa céc loai ddu vao khac nhau tif ngudi ding va cho théy
16p s& duge sit dung nhu thé nao:

1. Trong code editor ma ban chon, md lai file nguon d€ chda ma
cho chuong trinh thi nghiém.

Trong vi du nay, chuong trinh thd nghiém duge d4t tén la ch48.
2. G6 nhap mé duge minh hoa trong Listing 48.2 vao file.
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Listing 48.2: Driver th(r nghiém Idp file 30

int main{int argg, char “*argv)
{
if {arge < 2)
{
printf(“Usage: ch6_3 filenamewn”);
printf(“Where: filename is the file
fo load\n");
}
FileChunkManager fcm{ argv[t], 5 );
for { int i=0; i<4096; ++i )
{
char ¢ = femli;
}
fem.Dump();
return {;
}
3. Luu file md ngudn trong code editor va déng dng dung soan
thdo.
4. Bién dich toan bj ¢ng dung bing trinh bién dich ua thich trén
hé diéu hanh ua thich.
5. Chay (mg dung.

Ban s& cdn chuyén vao mét tén file cho chuong trinh d€ quan ly.
Ddi vdi két qud mAiu nay, file text that sy tugng trung cho chuong
trinh ch48.cpp duge si dung.

Né&u ban da lam t&t moi thit, ban s& thiy két qua dugc minh hoa
trong Listing 48.3 khi ban chay ding dung trén mét chuong trinh nao
dé.

Listing 48.3; K& qud tir driver thi nghlgm

Chunk 0: In Use

Offset: 3999

Length: 128

String: [
int pos = offset - chunk->Offset();
return chunk->Chunk({)[pos];

}
/f Dump function to illustrate what is
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in the chunks.

]
Chunk 1: In Use >3
Offset: 129 “
Length; 128
String: [ate:
string _chunk;
long _offset;
long _length;
boo! _inuse;
long _accesses,;
protected:
void Clear()
{
_offset = -1;]
Chunk 2: In Use
Offset: 258
Length: 128
String: [et = -1;
_length = -1;
_thunk = “";
_inuse = false;
_accesses = 0;
}
void Copy{ const FileChunk& aCopy }
{
_offset |
Chunk 3: In Use
Offset; 387
Length: 128
String: [offset = aCopy._offset;
_length = aCopy._length;
_chunk = aCopy._chunk;
_inuse = aCopy._inuse;
}
bool Read( ifstreamé& in]
Chunk 4: In Use
Offset: 516



Phén VIi: SI dyng chifc nang cai sén 389

Length: 128
String: (& in, long pos, long iength )
{ .
_offset = pos;
_chunk = ",
length = O;
/f Seek to the position in the
stream
in.se]

Két qua & trén xdc dinh mdi cym cia file duge doc vao nhu thé nao
va theo thi ty ndo. Ban c¢6 thé€ thdy cdc cum riéng 18 duge doc vao
nhu thé nao, chdng han nhu cum duge minh hoa tai dong duge dénh
ddu 1a < 3. Ban ¢6 th€ thiy cum gém mét khéi text dai 128 byte bit
dau tai vi tri 129. Cum nay dugc dénh ddu 12 "In Use" biéu thi ring
trinh quén Iy vAn dang xif 1y tif cum dé6.

Cum gém mot khéi text dai 128 byte.

Nhu ban ¢6 thé thdy tif két qua & trén, file duge doc trong cdc cum
va cdc cum d6 khong ndm theo thd ty vi tri mét cach cu thé. Khong
bao gid ¢6 hon 512 byte dang sit dung vao bat cif thdi diém nao, nhung
ddi vdi ngudi ding dudng nhu toan b file c6 sfn dé st dung.

Cai thién I6p file do

Trong khi 16p file 4o chdc chdn hitu dung, nhung c6 mot s6 cdi tién

¢6 th€ duge thue hign cho né ching han nhu:

B Kich cd cua méi cym ¢6 thé dugce ciu hinh

B Thuat todn don gidn vén quyé&t dinh cum nao can loai bd khi t4t ci
cyum ¢6 sén duge cai tién.

Ky thudt 49: S dung cdc Iterator cho cdc tdp

— et Sl e — — — — T et — — — Y Wi ——

Ti&t kiém thoi gian biing cdch:
W S{ dyng cac tap tap (collection)
® Tim hiéu cac iterator (bd l3p)
® XU ly cdc tap hgp véi cac iterator
m Hiéu két qua
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Céc tép hgp (collection) 1& trung tAm cda Standard Template La-
brary (STL). Chuing hinh thanh co sd cho khi n3ng tai st dung cdc
16p va cho phép ban x¥ Ij cdc nhém 16n dit lidu mot cach cb tha tu va
khong thi tu. N&u khong c6 cdc tap hgp, viée viét ma sé gay ra nhiéu
vén d& hon - ching ta phéi viét cdc mang, danh sdch lién két riéng
cda ching ta va nhilg thi tuong ty. Chéc chén ban vin phai viét cdc
16p méng riéng clia ban ho#c thdm chi st dung cdc mang tinh, nhung
nhitng 14p nay s& khéng c6 nhimg n&m thit nghiém va,si dung ma céc
tap hgp trdi qua. Piéu nay cé nghia 1a ¢6 nhidu 16i hon, nhiéu su ¢6
thiét k& hon va cd mét tién trinh phéat trién chidm hon. Bing cich s
dung céc 1ép trong STL cho céc d6i tugng chda, ban ti€t kiém thoi
gian bing viéc khong cdn phai phdt trién cdc 16p riéng cia ban va
biing viéc khong cdn phéi gd réi ma ma ban vira viét d€ thyc thi d6i
tugng chda riéng cda ban.

Pé giao dién véi cdc tap hop thudc bat ky loai, STL cung cdp mdt
cong cu chung chung duge goi la iterator (b§ lip). Cédc iterator la
nhitng ¢ong cu rit hitu dung, rat don gidn cho phép ban dat duge bat
ky miu cda mét tdp hop, x& Iy né va in ra nhimg gid tri cGa cdc phan
ti dif 1idu cha doi tugng chda. Kha tién lgi, nhung céc iterator cé
nhiéu kha ning hon thé - nhu duge minh hoa trong kj thuat nay. Nhu
v6i t8n goi, mot iterator cho phép ban "lip lai trén” (ho3c di chuyén
qua) mot tap hgp dit lidu. Vi duy, khi viét c4c ming C++ chudn, ching
ta c6 thé tac ra mdt s6 mi nhu sau:

int array[20];
for { int i=0; i<20; ++i )
printf(“Array element %d = %dwn", i, array[i] );

M4 nay lam viéc cho mdt mang binh thudng bdi vi tdt cd trong
mang dude bdo ddm 1a ndm gin ké trong b9 nhd. Véi cdc 461 tugng
chda STL sy bdoc dam d6 khong hién hitu. Cdc d5i tugng chda STL
quan 1y cdc ving nhé dif lidu v8n c6 thé duge phdn tdn khép noi
trong b nhé. Tuy nhién, véi mét 16p iterator, ching ta c6 thé xem
cée tap hop STL nhu thé ching gidng nhu mé & trén.

Ky thuat nay trinh bay mot vi du vé viéc sit dung cdc tap hop ddi
tugng chida trong STL va céch sl dung cde iterator véi nhitng tép hop
d6. K¢ thuat nay khai thdc mdt s8 loai t4p hop khdc nhau tif céc
vector (mdng) dén cdc map (4nh xa) va danh sdch lién ké&t (linked
list). Trong t4t cd trudng hop ching ta cé thé 1ip lai trén nhing
trudng hgp nay bling céch st dung céc loai iterator tuong tu nhau. Ky
thuit nay gidi thich cdch di chuyén tién lii qua cdc tdp hgp. Cing
nhu cdch chén va loai bé nhitng thit ra khdi cdc loai d6i tugng chia
khéde nhau. Sau cling, k¥ thuit nay xem xét mdt s6 diéu tha vi hon vé
cdc iterator chidng han nhu hodn d8i cdc phdn t va si dung cdc
iterator trén céc file. Céc budc sau ddy huéng din ban cdch thuc hién:
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1. Trong code editor ma ban chon, tac mét file méi dé chita mé
cho file nguén cta k§ thuat.

Trong vi du nay, file duge dit tén la ch49.cpp méc du Ban ciing
¢6 thé st dung bat ky tén nao ban chon. File nay sé chia dinh
nghia 16p cho d6i tugng tu dong hod cin thiét.
2. Gd nhfip ma ti Listing 49.1 vao file.
Listing 49.1: Lip 1ai trén cdc I16p t4p hgp frong STL

#include <iostream:
#include <string>
#include <vector>
#include <map>
#include <list>
#include <fstream>
finclude <algorithm>
#include <«iterator>
#include <set>
using namespace std;
int main{ int argc, char **argy }
{
// Add a bunch of items to each type.
char *names|] = {
"Matt”,
“Sarah”,
“Rachel”,
“Jenny”,
“Lee”,
“Kim”,
NULL
h
/1 First, do the vector.
vector< string > nameArray;
for { int i=0; names[i]; ++ )
{
nameArray.insert( nameArray.end(), names|i] );
}
// Next, foad the map.
map< char, string > nameMap;
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for { int i=0; names[i]; ++i )
nameMap[ names][i][0] ] = names]i];
{// The linked list is next.
list< string > namelList;
for ( int i=0; names[i]; ++i }
{

nameList.insert( nameList.end(), names|i] },
l
/f Sets are popular.
set<string, greater<string> > nameSet;
for ( int i=0; names[i]; ++i )

{
// Try inserting them twice to see what happens.
nameSet.insert{ nameSet.end(), names|i] ),
nameSet.insert( nameSet.end(), namesfi] );

]

{// Now, iterate over them.
for ( int i=0; i<nameArray.size(}; ++i )
printf(“Array[%d] = %s\n", i, nameArray[i].c_str() );
map<char, string>:iterator iter;
int idx = 0;
for ( iter = nameMap.begin(); iter != nameMap.end(); ++iter ) 2>1
{
printf("Map Entry[%d]:\n", idx);
printf(“Key : %cw”, (“iter).first );
printf(“Value : %s\n", (*iter).second.c_str() );
idx ++; :
}
printf(“Set:\n"});
setstring, greater<string> >:iterator set_iter;
for { set_iter = nameSet.begin{); set_iter 1= nameSet.end(); ++set_iter )
{ _
printf(“Set Entry: %s\n", (*set_iter).c_str() };
}
printf(“Originai List:\n"};
list<string>:.iterator list_iter;
for ( list_itar = nameList.begin(); list_iter |= nameList.end(); ++list_iter )
{ .
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printf(“List Entry: %s\n", (*list_iter).c_str(} );

// iterators can be used to remove items.
for ( list_iter = nameList.begin(); list_iter != namelist.end(), ++list_iter )
{
if { (*list_iter) == “Matt” )
{
/7 Note, once we delete something, the iterator is no longer
// valid.
nameList.erase( list_iter );
break;

}
printf(“Final Listn™);
for { list_iter = nameList.begin(); list_iter != nameList.end(}; ++list_iter )
{
printf(“List Entry: %s\n", (*list_iter}.c_str{) };
}
/f You canm also iterate in reverse. 2> 2
printf(“In reverse\n”);
list<string>:.reverse_iterator riter;
for I riter = nameList.rbegin(); riter != nameList.rend(}; ++riter )
{
printf(“List Entry: %s\n”, (*riter).c_str() );
}
{/ Herators can be used to swap two elements.
iter_swap (nameList.begin(), —nameList.end()};
printf{“Swapped:\n”};
for { list_iter = nameList.begin(); list_iter != nameList.end(); ++list_iter )
{
printf(“List Entry: %s\n”, (*list_iter).c_str() };
!
// Finally, you can iterate over streams.
ifstream in(“ch6_4.cpp™);

istream_iterator<string> cinPos(in); 23
for { int i=0; i<10; ++i }
{

if (cinPos != istream_iterator<string>(})
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cout << *cinPos++,
}
cout << endl;
}
cout << endi;
return 0;
}

M3 § trén trinh bay nhitng cdch khde nhau ma ching ta cé thé lip
lai trén cdc 16p tdp hgp trong STL. Vi du, tai = 1, ban thdy su lap lai
trén mdt tdp hgp dnh xa. Cdc aAnh xa (map) thudng duge truy cép
bing cdch tham chiéu dén cdc phin td nio dé trong ching, nhung nhu
ban c6 thé thdy ¢ ddy, ching ciing ¢6 thé dugc liét ké theo thia tu
bing cdch st dung cdc iterator. Dong < 2 cho thay ching ta c6é thé
lap lai trén mét tdp hgp theo thd tu ddo nguge nhu thé nao - nghia la
bdt dau & cudi va lam viéc tré vé ngay diu - don gidn bing cich thay
déi loai iterator ma chiing ta s dyng. Cha ¥ ring mic db ching ta di
nguge lai qua cdc d61 tugng chita, nhung chiing ta vin gia téng iterator.
Piéu nay c6 nghia réng ching ta c¢é thé viét mét khai ma dé lap lai
trén mot tdp hgp va sau d6 chon iterator ma ching ta muédn st dung
d€ dinh huéng ma khéng cin phdi thay d8i bat ky ma.

3. Luu file md ngudn trong bd soan thdo va déng Ung dung soan
thao.

4. Bién dich ing dung bing cdch sif dung trinh bién dich wa thich-
trén hé diéu hanh ua thich.

5. Chay chugng trinh trén hé diéu hanh ua thich.
Néu ban da lam t6t moi thit, ban s& thay két qud dugc minh hoa
trong Listing 49.2 trong cla s console.
Listing 49.2; Ké1 qué tir cufc thir nghiém Herator.

Array[0] = Matt
‘Array[1] = Sarah
Array[2] = Rachel
Array(3] = Jenny
Array[4] = Lee

Array[5] = Kim
Map Entry[0]:
Key : J

Value : Jenny



Phéin VII: S& dung chdc ning cai sin

395

Map Entry[1]:
Key : K

Value : Kim
Map Entry[2]:
Key : L

Value : Lee

Map Entry[3]:
Key : M

Value : Matt
Map Entry{4]:
Key : R

Value : Rachel
Map Entry[5]:
Key : §

Value : Sarah
Set:

Set Entry: Sarah
Set Entry: Rachel
Set Entry: Matt
Set Entry: Lee
Set Entry: Kim
Set Entry: Jenny
Original List:

List Entry:
List Entry:
-List Entry:
List Entry:
List Entry:
List Entry:

Final List:

List Entry:
List Entry:
List Entry:
List Entry:
List Entry:

In reverse

List Entry:

Matt
Sarah
Rachel
Jenny
Lee
Kim

Sarah
Rachel
Jenny
Lee
Kim

Kim
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List Entry; Lee
List Entry: Jenny
List Entry: Rachel
List Entry: Sarah
Swapped: 2>5
List Entry: Kim
List Entry: Rachel
List Entry: Jenny
List Entry: Lee
List Entry: Sarah
#include
<igstream>
#include
<string>
#include
<vector>
#include
<map>
#include
<list>
Ké&t qué duge minh hoa trong Listing 49.2 cho thdy chuong trinh
thir nghiém chay tét. Tu = 4, ching ta c¢6 thé thay ring muc nhép
Matt da bi loai bd khéi danh sdch. Tuong tu tir = 5, ching ta cé thé

thay cdc muc nhép Rachel va Lee trong danh sdch did dugc hodn ddi.
Pidu nay bifu thi mé lam vide tot.

Nhu ban c6 thé thdy iterator 12 mdt cong cu cue ky manh. Né
khong chi ¢6 thé dugc s dung trén tit ci loai tip hgp khdc nhau ma
né con cho phép ban xem mdt stream don gidn la mdt tdp hgp dir lidu
{(dugc minh hoa trong Listing 49.1 tai = 3). (Di nhién, khi ban nghi vé
né, didu dé cho thdy mét stream chinh xdc 12 gi). Stream (ludng) duge
chuyén dén bo l4p ludng (stream iterator) ma sau dé cho phép ching
ta bubc qua file mdi ldn mdt ky tu nhdy dén bdt ky vi tri ndo ma
chiing mudn trong file béing cdch ting lugng hofc gidm lugng iterator.
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Kj thudt 50: Ghi && allocator (b9 cdp phdt)

Tiét kiém thoi gian bing céch:
m Khai thac bd nhg allocator
B SU dyng cac bd cdp phat bd nhé
8 Thyc thi mdt bé cdp phat bd nhd véi mdt framework hién ¢ cla cac
I6p
m Hiéu két qua

Mdt trong nhitng uu th& that sy cla Standard Template Library
(STL) 12 ban ¢6 thé cdu hinh cac 16p dé€ d4p tng nhiing nhu ciu cy thé
ctia ban. Vi dy, ban c¢6 thé dit bat ky 16p ban cén trong mét template
nao d6 mién la ldp tudn theo nhiing qui tdc co ban nhat dinh. Hoje
ban cé thé thay déi cach by nhé duge cdp phat cho tdp hop - ban cé
thé cdp phat bd nhd tir mét heap tmh cho mét tip hop nao d6 ching
han, ho#ic ¢6 1& 1am cho by nhé én dinh théng qua co ché cidp phét
(nghia 1a khong cho phép bd nhé di chuyen xung quanh trén hé théng).
Hai vi du cu thé nay cho phép ban tén dung STL trong mot hé thing
nhing. Bit ¢ nhimg gi ban c6 thé ma nghi dén cho hé théng st dung,
STL cé thé gidi quyét.

Muc dich cGa cdc bd cdp phdt by nhé (memory allocator) 1a cung
cip cédc 16p d6i tugng chia véi mot cdch djc lap vdi 16p la nhan duge
bd nhé duge st dung cho viée luu trit cdc d8i tugng. Vi duy, khi dinh
nghia mét mang trong C++ chudn ching han nhu:

int array [20];

Ching ta y&u cau 20 tif luu tri tit trinh bién dich. Tuong ty ching
ta ¢6 thé cdp phat dong mot khdi b nhé nhu sau:

int *array = new int [20];

Trong trutng hdp nay, ching ta dd yéu cau dong 20 tif luu trix dé,
nhung l4n nay tif chinh hé diéu hanh thay vi tif trinh bién dich. Tuy
nhién, trong STL, vdn dé phidc tap hon. Lam thé& nao ching ta cép
phét céc khdi bs nhd khi ching ta khéng biét chinh xdc nhitng khéi
d6 sé cé kich ¢d bao nhidu? Pé 1la nhimg gl ma cdc bd cdp phdt
(allocator) thue hién cho ching ta. Ching cho phép ching ta cdp phét
bé nhé trong nhitng ddi tugng chita STL.

Kha ning thay thé cdch bo nhd duge cdp phédt c6 thé rat quan
trong néu ban lam viéc trong mdt moi trudng ¢é bd nhé gidi han hodc
mdi trudng ma bd nhé duge cdp phat mot cdch dic biét. Kha ning
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ndy gitip ban khéi phai thay ddi ma nén tdng dé€ lam cho céc 14p hoat
dong. Bing cdch thuc thi cdc bd cdp phdt tuy ¥ trong nhing dng
dung, ban c6 th& truy vét cdc phan cdp phét, tim cdc 18i trong méa va
chuyén d8i nhanh moi thi néu ¢6 cd hoi. K¥ thuit nay xem xét nhing
difm c¢ bdn vé viéc thuc thi bo c4p phat riéng cda ban cho STL - va
st dung né vdi framework hién cé caa cdc 1ép. Béi vi ching ta cé thé
thay d6i by cap phat cho cdc ddi tugng chita STL, ching ta cé thé cdu
hinh ching dé& lam viéc trong nhitng méi trudng khéc chfing han nhu
cdc hé théng nhing, cdc hé diéu hanh khdc nhau hosic tham chi céc
thiét bi xdch tay vén cAp phat by nhd mét cadch hodn toan khic. Bing
viéc hidu cdch thay ddi viéc cdp phét bé nhd, ban sé tiét kiém thei
gian trong viéc g réi cdc 16i bd nhd phie tap hodc trong viée mang
chuyén ma tir hé théng nay sang hé théng khic.

Tao mgt bd cap phat bd nhé tuy y

DPé khai thac cach cdp phat bg nhd trong STL, hiy tao mdt khung
sudn don gidn cho phép ghi dé bé cdp phdt bd nhd mic dinh cho mot
l4p d6i tugng chida. Diéu nay sé cho ban thay tién trinh cdp phat lam
viéc nhu thé€ nao va cho phép ban c¢6 mot khuén miu ma tir dé6 ban cé
thé tao céc bd cap phdt riéng cla ban néu c¢6 nhu cdu. Tim hiéu tién
trinh nay sé tiét kiém cho ban thgi gian ddng k& trong viéc hiéu céc
bd cdp ph4at bd nhd von khéng duge ghi chép ddy di trong tai liu
STL.

1. Trong code editor ma ban chon, tao mot file méi dé€ chia ma
cho file header clia k¥ thuat.

Trong vi du nay, file duge dat tén 1a ch50.h mic du ban c6 thé
sit dung bt ky tén nio ban chon. File nay s& chita dinh nghia
l6p cho bé cdp phét.
2. Gb nhdp ma ti Listing 50.1 vao file.
Listing 50.1; File dinh nghta I6p Ablocator

#ifndef _ALLOCATOR_H_
#define _ALLOCATOR_H_
#include <limits>
#include <iostream>
using namespace std;
template <class T>
class MyAlloc { “
public: -
// Type the definitions.
typedef T value_type;
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typedef T* pointer;
typedef const T* const_pointer;
typedef T& reference;
typedef const T& const_reference;
typedef std:.size_t size_type;
typedef std::ptrdiff_t difference_type;
template <class Us>
struct rebind {
typedef MyAlloc<U> other;

13
{// Return the address of values.
T* address (T& value) const {
return &vaiue;
}
/* Constructors and destructor
* have nothing to do because the allocator has no state.
*f
MyAlloc() throw()
b
MyAlloc{const MyAlloc&) throw()
{}
tempiate <class Us>
MyAlloc (const MyAlloc<U>&) throw()
{}
~MyAlloc(} throw() {
}
/1 Return maximum number of elements ttat can be aliocated.
size_t max_size () const throw()
{
return numeric_limits<std::size_t>::max(" / sizeof(T);

} _

/1 Allocate but don’t initialize num elements of tpe T.

T* allocate (size_t num, const void* = 0) >1
{

/f Print message and allocate memory with global new,
cerr << “allocate * << num << * element(s)”
<< " of size “ << sizeof(T} << std:end;
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T* ret = (T*)(::operator new(num™sizeof(T)));
cerr << “ allocated at: * << {void*)ret << std:;end};

return ret;
}
// Initialize elements of allocated storage p with value value.
void construct {T* p, const T& value) > 2
{
{/ Initialize memory with placement new.
new((void*)p)T(value);
}
// Destroy elements of initialized storage p.
void destroy (T* p) 23
{
{/ Destroy objects by calling their destructor.
p->~T(};
}
// Deallocate storage p of deleted elements,
void deallocate (T* p, size_t num) >4
{
/1 Print message and deallocate memory with global delete.
cerr << “deallocate “ << num << “ element(s)”
<< " of size * << sizeof(T)
<< " at: " << (void*)p << std::endl;
=operator delete{(void™*)p);
}
}

// Return that all specializations of this allocator-are interchangeable.
template <class T1, class 72>
bool operator== {const MyAlloc<T1>&,
const MyAlloc<T2>&) throw(} {
return true;
!
template <class T1, class 72>
bool operator!= (const MyAlloc<T1>&,
const MyAlloc<T2>&) throw(}
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return false;

}
#endif
Listing & trén khéng thit sy lam b4t ci difu gi; né don gidn thue
thi dinh nghia 16p cho b cdp phdt. Ching ta dd ghi dé bon phuong
thite vén that su quan trong & day:

B allocate, dugc minh hoa tai = 1. Phuong thifc nay dudc goi dé cép
phéat cy thé mot khéi boé nhd. Trong trudng hgp nay chiing ta chi
viéc trd vé mot khdi bd nhd trong khi in mét s8 thdng tin ch&n doan.

W construct, dugc minh hoa tai = 2. Phudng thife nay dugc goi dé tao
mét déi tugng mdi véi mdt khdi bd nhd. That may, C++ cung cdp
mét phién ban d&c bigt cha todn tli new, dugc goi la inplace new
v8n cho phép ban tao mét ddi tugng trong mot khdi cap phat sén.
Piéu nay cho chling ta sl dung khé&i dugc c&p phat bdi phudng thic
allocator.

B destroy, dugc minh hoa tai = 3. Phuong thic nay khéng duge 4n
dinh dé huy cap phat kh&i b nhd bdi vi né ¢é thé duge tai sif dung
trong ddi tugng chita sau nay. Thay vao dé, né chi tryc tiép goi ra
destructor cho Idp.

W deallocate, dugc minh hoa tai = 4. Phudng thiie nay gidi phéng khdi
dugc cdp phat vén da dugc cap phat trong phuong thifc allocate.
Mt 14n niia, chiing ta da thém mét s thdng tin chan dodn & day.

3. Luu va déng file nguén trong bd soan thio.
4. Trong code editor, tao mét file méi dé€ chda maé cho file ngudn
cia ky thuét.

Trong vi du nay, file duge dit tén ]a ch50.cpp mic du ban cé thé su
dung b4t ky tén nao ban chon. File nay s& chifa ma thit nghiém dé si
dung bd cép phit.

5.'G6 nhdp ma tir Listing 50.2 vic file.
Listing 50.2; Driver thir nghiém vho h§ ¢&p phat tuy §

#include <vector>

#include “Allocator.h”

class MyBuffer

{

private:
char *_buffer;
int _length;
virtual void Init()
{
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setBuffer( NULL );
setLength( 0 };
}
virtual void Message( cdnst ¢char *msg )
{
cout << “MyBuffer: “ << msg << endl;
1
public:
MyBuffer( void }
{
Message(“Void Constructor”);
Init();
}
MyBuffer( int length, const char
*inBuffer )
{
Message(“Full Constructor™);
setLength( length );
setBuffer{ inBuffer );
)
MyBuffer( const MyBuffer& aCopy )
{
Message(“Copy Constructor™);
setLength { aCopy.getLength() ),
setBuffer( aCopy.getButfer(} );
}
virtual ~MyBuffer{ void )
{
Message("Destructor”);
if ( _buffer )
delete [] _buffer;

}
MyBuffer operator=( const MyBuffer&
aCopy )
{
Message(“operator="};
setLength { aCopy.getLength() };
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setBuffer( aCopy.getBuffer() );
return *this;

}
virtual void setLength( int length )
{
_length = length;
}
virtual void setBuffer( const char
*bufter )
{
if { buffer )
{
_buffer = new
char{strlen(buffer)+1};
memepy( _buffer, buffer,
strien{buffer) )
}

else
_buffer = NULL,
\ _
virtual int getLength{ void ) const
{

return _length;

}

virtual const char *getBuffer( void )
const

return _buffer;

I

int main{)

{
std::vector<MyBuffer, MyAlloc<MyBuffers>
> myVector;
const char *s1 = “Hello world™;
const char *s2 = “Goodbye cruel world”;
const ¢har *s3 = "Hello again world”;
MyBuffer m1(strlen(s1), s1);
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MyBuffer m2(strlen{s2), s2);
MyBuffer m3(strlen{s3}, $3),
myVector.insert{ myVector.end(), m1 ),
myVector.insert( myVectdr.end(), m2 );
myVector.insert{ myVector.end(), m3 };

}

Driver th nghiém don gian thi hanh mét s8 cdu tric co bdn hon
cua moét ddi tugng chita, tao mét vai dfi tugng méi va thém ching
vao mjt vector. Vector bi huy khi né6 ndm ngoai pham vi. Ching ta da
thém mot s théng bdo in chdn dodn d€ minh hoa khi nio cdc miu
mi khdc nhau trong 1ép MyBuffer duge goi.

6. Luu file ngudn trong bd soan thdo va déng (ng dung soan thdo.
7. Bién dich ¢ng dung bing trinh bién dich ban chon trén hé diéu
hanh ua thich,
Né&u ban dd lam ding moi thd, ban s& thdy két qua duge minh hoa
trong Listing 50.3 khi ban chay chugng trinh trong cia sé console.
Listing 50.3: K&t qua tir driver thér nghiém

$ /aexe _
MyBuffer: Full Constructor 25
MyBuffer: Full Constructor

MyBuffer: Full Constructor

allocate 1 element(s) of size 12 26
allocated at; 0xa050768

MyBuffer: Copy Constructor

allocate 2 element(s) of size 12

allocated at: 0xa050788

MyBuffer. Copy Constructor

MyBufter: Copy Constructor

MyBuffer. Destructor

deallocate 1 element(s) of size 12 at:

0xa050768

allocate 4 element(s) of size 12

allocated at: 0xa0507d0

MyBuffer: Copy Constructor 2>7
MyBuffer: Copy Constructor

MyBuffer: Copy Gonstructor

MyBuffer: Destructor
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MyBuffer; Destructor

deallocate 2 element(s} of size 12 at:

0xa050788 2>8

MyBuffer: Destructor '

MyBuffer: Destructor

MyBuffer. Destructor

MyBuffer: Destructor

MyBuffer; Destructor

MyBuffer; Destructor

deallocate 4 element(s) of size 12 at:

0xa0507d0

K&t qui cho thay bd cdp phét lam coéng viéc cla né, cho ching ta
bi&t khi nao moi thi duge cdp phat va duge huy. Céc théng bdo chiing
ta dit trong constructor duge in ra (duge minh hoa tai = 5) tir viéc
tao trong chuong trinh chinh. Viéc cp phét boé nhd cia b cdp phat
duge minh hoa tai = 6. Diéu nay tuong (ing v6éi lénh goi chén trong
vector duge goi 12 myVector trong chuong trinh chinh. Khi mdi phdn
t& duge dat vao mang, mot doi tugng méi duge cdp phét bdi phuong
thdc allocate va sau dé ddi tugng duge sao chép vao khéi d6 nhu duge
minh hoa tai = 7. Sau cling, vector n3m bén ngoai pham vi va phuong
thitc desallocate dugc goi, nhu duge minh hoa tai = 8. Diéu nay goi
cdc destructor cho 16p nhu duge minh hoa trong két qua.
Héay luén tao m6t phién bdn cdp phdt g rdi (véi cdc théng bdo

chdn dodn in ra) cho cdc chuong trinh cla ban d€ ban c6 thé theo doi
cdc ro ri bd nhé (va toan bd viée st dung bé nhd).

Kij thudt 51: St dung [6p auto_ptr &€ tranh
cdc 10 11 b8 nhd

[

———— E— —— e — — — — — — — T ———— — —— ——— — — — —

Ti&t kiém thoi gian bing céch:
B Ngan nhiing ro i b nhd do cac pointer bj ghi dé gay ra
8 S{ dyng ISp auto_ptr
B Thyc thi Idp auto_ptr
® Hiéu két qui
Cé vd sd sén phdm trén thi trudng duge phat hién va gidi quyét
nhitng ro ri bd nhé. S4ch nay ciing dua vaoc mot s6 ky thudt phat hién
cde ro ri bd nhé. Tuy nhién, cAch t6t nhit dé gidi quyét nhimg rd ri
b6 1a khéng c6 chidng lhic ban ddu. Nhitng ky thuit lap trinh phong
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thi ¢6 thé tranh nhimg van dé ro ri bé nhé va cudi cung tigt kiém
cho ban lugng thdi gian dang k€ va tranh nhiéu phién to4i. .

Mt trong nhitng van dé ro ri bé nhé ngdm ngdm nhat va cédc
pointer vén bi ghi dé ho#&c khéng huy cdp phdt. Néu mét pointer
khong duge huy cadp phét, modt rd ri bd nhé sé x4y ra. Néu ddy dd cdc
rd ri bd nhé xdy ra, chuong trinh khéong thé cdp phat bé nhé¢ méi va
c6 18 s& 46 v3¥. V6i cac pointer bi ghi dé, b nhé ma ching trd vao
khéngphdi 13 cing bé nhé vén dd duge cap phét. Két qud bd nhd gbe
khong duge huy cap ph4t, diéu nay giy ra vén dé ro ri bo nhd. Hosce,
pointer bi ghi d& c6 thé trd vao mét thd ndo dé quan trong trong bd
nhé va khi né duge huy tham chiéu va duge st dung d&€ chinh sda bd
nhé d6, né s& khi&n cho chuong trinh d6 v#. STL cung cdp mit cong
cy tuyét voi dé tranh vdn dé dic biét nay: 16p auto_ptr. Lép nay bio
ddm ring mét pointer luén bi xod khi céng viée clia né hoan tét,
tham chi néu né da dugc sao chép de, duge bd qua hosic duge chuyén
sang mot déi tugng md cbi. Ky thuidt nay khai thic cdch s dung lép
auto_ptr dé& tranh cédc sy c¢d trong mé riéng cGa ban.

Su dyng I6p auto_ptr

Lép auto_ptr 1am cho mé sach hon bing viéc loai bé nhu cdu kiém
tra cdc cdp phédt v huy cdp phdt nhilng ddi tugng niim & khép mai.
Hay xem cdc bu6ec cin thigt dé€ st dung 16p auto_ptr trong méi riéng
ciia ban. V& co ban, chi doi héi mot "buée” that sy la bao boc mot
pointer dugc ¢dp phdt trong mét dsi tugng khuén méiu auto_ptr. Ching
ta s& xem d&i tugng duge cdp phédt va sau d6 duge gidi phéng nhu thé
ndo khi d6i tugng khuén miu auto_ptr ndm ngoai pham vi.

1. Trong code editor ma ban chon, tao mot file méi d€ chia ma
cho k¥ thuat.

Trong vi du nay, file duge dit tén la chbl.cpp méc du ban cé
thé sit dung bt ky tén nao ban chon. File nay chia mé nguén
cho céc 16p.

2. Nhdp ma tu Listing 51.1 vao file.

Listing 51.1: St dyng I16p auto_ptr v6i cdc hdm riéag cta ban.

#include <iostream>
#include <memory>
using namespace std;
class Tracker
{
private:

static int _allocations;
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static int _frees;
public:
Tracker({ void )

_allocations ++;
]
Tracker({ const Tracker& aCopy )

{
_allocations ++;
}
~Tracker()
{
_frees ++;

}
static int Allocations()
{
return _allocations;
}
static int Frees()
{
return _frees;
}
static void reset(}
{
_allocations = 0;
_frees = 0;
}
static void report{)
{
cout << “Tracker Class:" << endl;
cout << “Allocations: “ << _allocations
<< ¢endl;
cout << "Frees: " << _frees << endl;

k;
int Tracker::_allocations = O;
int Tracker::_frees = 0;
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void func1()

{
Tracker t1;
Tracker *t2 = new Tracker();
Tracker t3 = *t2;
Tracker t4 = t1;
t2 = new Tracker(); 21
!
void func2() 2> 2
{
Tracker t1;
auto_ptr<Tracker> t2{ new Tracker );
Tracker t3 = *t2;
Tracker t4 = t1;
t2.reset{ new Tracker );
}
void call_an_exception_function()
{ _
throw 1;
}
void func3() >3
{
Tracker *t = new Tracker;
call_an_exception_function();
delete t;
}
void funcé()
{
auto_ptr<Tracker> t(new Tracker); 24

call_an_exception_function();
}
int main(void)
{ |
cout << “Running function 1:" << endl;
func1();
Tracker::report(); : 25
Tracker::reset(); 26
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cout << endi;
cout << "Running function 2:" << endl;
func2();
Tracker::report{);
Tracker::reset();
cout << endl,
cout << “Running function 3:" << endl;
try
{
func3();
}
catch ( ... )
{
}
Tracker:;:report();
Tracker;:reset();
cout << endl;
cout << "Running function 4." << endl;
try
{
funcd();
}
catch { ... )
{
}
Tracker::report(),

}

M4 tht nghiém minh hoa hai cdch khdc nhau ma bd nhé cé thé bi
ro ri:

B Ban ¢6 thé quén huy c&p phat mét pointer nhu duge minh hoa trong
ham funci tai =» 1. Trong trudng hgp nay, chdng ta chi viéc cép
phat mét déi tugng mdi va khdng bao gid gidi phong ddi tugng vén
tao moét rd 1l bd nhd. Ham dugc goi la func2 duge ghinhdn 1a = 2
trinh bay cing mét ma s dyng mét [&p auto_ptr thay vi sif cap phat
don gian.

®m Ban cé thé cAp phat va gidi phéng mét ddi tugng, nhung bdi vi ham
goi mot thar gl dé v8n dua ra mot ngoai 18, dong huy clp phat sé
khéng bao gid dugc chay va mét rd rf bd nhd s& xay ra. Sy rd rf bd
nhé tinh vi hon nay minh hoa trong ham func3 tai =» 3. Ham func4
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trinh bay cung modt ma ca ban sl dung mot khudn mau auto_ptr
thay vao dé nhu duge minh hoa trong déng dugce danh ddu ia = 4.

3. Luu m# ngudn trong bd soan thdo va déng ‘ng dung.

4. Bién dich ing dung bing cdch s dung trinh bién dich wa thich
trén hé diéu hanh ua thich.

5. Chay ung dung trong cia s8 console.
Néu ban d4 lam ding moi thd, (ng dung s& hién thi két qua dugc
minh hoa trong Listing 51.2.
Listing 51.2: K&t qua 1 chudng trinh thir nghiém auto_pir

$ /aexe

Runrting function 1:

Tracker Class:

Allocations: 5

Frees: 3

Running function 2;

Tracker Class:

Allocations: 5

Frees: 5

Running function 3:

Tracker Class:

Allocations: 1

Frees: 0

Running function 4;

Tracker Class:

Allocations: 1

Frees: 1

Nhu ban c6 thé thay tir két qua, 16p Tracker theo ddi cdc construe-

tor khdc nhau duge goi bao nhiéu 14n va destructor duge goi bao
nhiéu ldn trong mdi lan chay. Bdo cdo duge thyc hién théng qua
phuong thitc report cia 16p Tracker nhu duge trinh bay trong Listing
51.1 tai > 5. Chi y réing ching ta xéc 1ap lai s6 dém mdi 14n, sif dung
ham reset nhu duge minh hoa tai = 6. Trong mét tinh hudng 1y tuéng
khong c¢6 cdc ro ri bd nhd, cdc sd 14n cdp ph4t va gidi phéng nhu
nhau. DP8i v6i cdc ham funcl va func3, cac s0 cdp phat va gidi phéng
khong nhu nhau biéu thi mét sy ro ri bd nhd. DSi vdi cdc ham func2

va func4, cdc trudng hgp auto_ptr, cédc cap phét va gidi phéng khép
nhau biéu thi khéng c6 su ré ri b nhd.
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Cdc ham ma chung ta goi ra & diy (funcl, func2, func3, va funcd)
trinh bay nhitmg cdch khac nhau ma b nhd c6 thé bi rd ri trong dng
dung. Nhu ban ¢é thé thdy cdch binh thudng d€ 1am moi thit dan dén
vd 86 rdo ri b nh¢ tidm tang khé truy vét. So sdnh cdc trudng hop
auto_ptr ma tham chi véi nhitng sy kién ngoai 1& ludn gidi phéng b
nhé cia ching.

Ti&t kiém thoi gian bing céch:
B Hi€u sy ghi dé bd nhd
m Tranh sy ghi dé& bd nhé trong cac mang va khéi duge cdp phat
B Bio vé dif liéu
M Hiéu két qua
Sy ghi d2 bd nhé 12 mét didu ric réi cia nha lap trinh C++. Mt sy ghi
de bd nhé (memory overwrite) xuat hién khi ban ghi sang mét ving bén
ngoai mot khéi duge cdp phat. Pidu nay té, vi ban ghi sang mot khéi
bd nhé ma ban ¢6 thé hofic ¢ thé khong s hitu, nhung chic chén da
khéng dy dinh chinh sia. Vi dy, néu ching ta ¢6 mét cdu lénh C++
nhu sau:

char linel 10 J;
va sau d6 ching ta vist mét dong nao dé nhu sau:
ling[ 11 ] = 'a’;

Ching ta da ghi d& mo6t phin bd nhd hgp 18 va c6 thé gy ra cdc sy
¢d trong (ng dung sau nay. That khéng may, sy ghi dé by nhé nhu vay
hoi khé tim néu khdng ¢6 nhing cong cu va phdn mém chuyén dung.
Hoiic, ban ¢6 thé don gidn trdnh ghi bén ngoai cdc bién hop 1é caa
mdt mang hosic khéi duge cdp phat, nhung néi d& hon lam. Van dé
thit su & day la khi ching ta ghi sang vi tri 11 cla méng 10 khéj,
chiing ta da ghi d& mot thi gi d6 trong bd nhé. Thit gl d6 ndy c6 thé
12 mot bién khdc, c6 thé 1a mdt dia chi trd vé cho mdt ham hodc né
c6 thé 12 mot pointer ma trudc d6 da duge cAp phat. Nhitng didu nay
khéng phai la nhitng diéu t0t. Ban cAn vin duy tri phdn cdp phét b
nhé ma ban yéu cdu cho mdt khdi bé nhd.

Ky thuit nay xem xét mét cach dé st dung viét ma C++ dé bio vé
dit liéu ma ching ta 1am viée khong bi ghi da. Py 14 mét khéi niém
cd ban vé sy déng géi (encapsulation) trong C++. Né&u ban c¢é dir liéu,
ban cin bao ddm ring dir lidu duge s dung ding cach. Piéu dé cé
nghia 14 khéng gdn gi4 tri bén ngoai mdt ddy hogp 18, né cing cé
nghia 12 khéng ghi d2 cdc bién da duge thiét lap.
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Tao mot I6p b6 dém an toan bé nhé

Trutmg hop ghi d2 bé nhé¢ phd bién nhét khi cdc chudi duge sao
chép va duge gén céde gid tri. Ll nay thudng xudt hién véi viée s
dung céc ham C strepy va memory xdy ra bdi vi ham khéng "biét"
mdt chudi 16n nhu thé nao, do dé né khong thé bio vé ngin ngita céc
bién chudi dugce ghi d&. Pé gidi quyét van dé nay, ching ta s& tao mot
16p vén hiéu cdc bién riéng cia né va chi cho phép ding s6 ky tu
duge ghi hosc duge sao chép vao déi tugng. Theo cach nay, ching ta
s& tao mot 16p bo dém (buffer) generic von c6 thé duge st dung an
toan 48 luu trit cdc chubi trong tat cd dng dung, tiét kiém thoi gian
trong viéc thuc thi 16p va trong viée gd réi cdc sy ghi d& b6 nhé. Sau
ddy la cdch thuc hién:

1. Trong code editor ma ban chon, tao mét file méi d€ chia ma
cho k¥ thuét.

Trong k¥ thuat nay, file duge dat tén 13 ch52.cpp méc du ban
c6 thé s dung bt ky tén nao ban chon, File niy sé& chda ma
ngudn cho cdc 16p.

2. G6 nhdp ma tu Listing 52.1 vao file.

Listing 52.1: Lép Buffer

#include <iostream>
finclude <fstream>
using namespace std;
class Buffer
{
private:
char *_butfer;
long _tength;
virtual void Init()
{
_buffer = NULL,;
_length = 0;
}
virtual void Clear()
{
if ( _buffer }
delete []) _buffer;
tnit(};
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public:
Buffer(void)
{

Init(};
!
Buffer{ const char *buffer, int length )
{
Init();
SetBuffer( buffer, length );
}
Buffer ( int length )
{
_buffer = new char[iength];
_length = length,;

set( 0);
}
Buffer{ const Buffer& aCopy )
{
Init();
SetBuffer( aCopy._butfer, aCopy._length );
}

virtual ~Buffer()
{

if { _buffer )
delete [] _buffer;
}
Buffer operator=(const Buffer& aCopy )
{
Clear();
SetBuffer{ aCopy._buffer, aCopy._length );
return *this;
}
Buffer operator={const char *buffer )
{

Clear();
SetBuffer( buffer, strlen{buffer} );
return *this;
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}
char& operator[]{ int index )

{

if ( index < 0 Il index >= _length )
throw “Buffer: Index out of range”; > 4
return _buffer[ index ];
}
Buffer operator()(int st, int end)
{
/! Validate the pieces.
if {st<QIlst>=_length)
throw “Buffer; Start index out of range”;
if { end < 0 1l end >= _length )
throw “Buffer; End index out of range”;
Buffer b{ _buffer+st, end-st+1 );
return b;
}
void set{ charc )
{
for ( int i=0; i<_length; ++i )
_buffer[i] = ¢;
}
virtual void SetBuffer( const char *buffer, int length )
{
_buffer = new char{ length |;
for ( int i=0; i<length; ++i )
_buffer[i] = butfer[i];
_length = length;
}
void empty()
{
set{ 0 );
}
int Length{(} const
{
return _length;
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ostream& operator <<( ostream& out, Buffer &b )
{

for { int i=0; i<b.Length(); ++i )
out << bfi];
return out;
)
void func1{) 21
{
char *huffer = new char[10);
strepy( butfer, “This is a really long string");
cout << “Funcl: [1]” << buffer << end!;
memset( buffer, 0, 11 );
cout << “Funct: [2]” << buffer << endl;
strepy( buffer, “This is a short string™);
buffer{ 12} = 0;
cout << "Funcl: [3]" << buffer << endl;
1
void func2() > 2
{
Buffer b(10);
try
{
b = “This is a really long string"”;
cout << “Func2: [1]" << b << endk:
b.set( 0 );
cout << “Func2: [2]" << b << endl;
b[12] = G;
cout << "Func2; [3]” << b << endl;
}

gatch ( ... ) 23
{
printf(*Exception caughtin");
}
}
int main()
{

func1();
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func2();

}

Hai ham duge trinh bay & trén minh hoa van dé ghi d& bo nhd déu
tién nhu duge gidi quyst bdi viéc cdp phat mdng C++ chudn (funcl,
duge minh hoa tai <> 1) va sau dé s dung 16p Bufferdé gidi quyét vén
dé (func2, dugc minh hoa tai < 2. Trong méi trudng hop, ching ta cdp
phét mét bdé dém ky ty gdm 10 ky tu. Trong trudng hop funcl, ching
ta ¢6 mot chubi dai hon 10 ky tu nhiéu vio by dém. Diéu nay gay ra
mét sy ghi d2 bd nhé va c¢6 thé lam cho chuong trinh -d§ vd. Tuy
nhién, bdi vi C++ chuén khéng c¢6 cdch nio dé phat hién diéu nay,
ban s& khong thdy vdn d& nay ngay tdc thi. Trong trudng hop thit hai,
func2, ching ta s& dung 16p Buffer von phat hién sy ¢ ngay khi ban
¢ sao chép chudi 16n hon vao bé dém duge cdp ph4dt nhé hon va béo
cdo nd.

3. Luu ma ngudn trong code editor va déng img dung soan thao.

4. Bién dich Ung dung bing cich st dung trinh bién dich ua thich
trén hé diéu hanh ua thich.
5. Chay tng dung trong ciia s6 console.
Né&u ban da lam ding moi thd, ban s& thdy két qué sau day tif dng
dung:
$ Ja.exe
Func1: [1]This is a re1
Funci: [2]
Func1: [3]This is a sh
Func2: [1]This is a really long string
Func2: {2]
Func2: [3]

Chd ¥ rhng ban c6 thé thdy két qua khdc nhau trén cdc h¢ didu
hanh khédc nhau, phu thudc vao 18i xdy ra nhu th€ ndo va né ¢ nhin
thay dugc hay khong. Dai vdi funcl, ching ta thdy ring chubi khéng
duge xdc l4p sang nhimg gi ma ching ta mong doi. Ban c6 thé thdy
chudi "This is a really long string" ma tham chi t& hon. Tuy nhién,
trong trudng hop func2 ching ta khéng bao gid gan cdc chudi qud dai
bdi vi mdt ngoai 1& duge dua ra va mé xi 1y né ding céch.

Nhu ban c6 thé thdy trong ma truy cap kidu C "thuén tuy" (duge
minh hoa tai ®» 1), khéng c6 cdc cugc kiém tra dé xem nha ldp trinh
cé ghi de& bd dém duge cdp phdt hay khéng. R6 rang trong mé riéng
cGa ban, tim sy ¢§ khong hoan toan don gidn. Dudng nhu khong c6
bt ky sy ¢6 nae vdi ma & day. Moi thi in ra va tifp tuc xi 1y phi
hop. Tuy nhién, cdc cdu tric trong by nhé s& bi hu hai - vA nhimg hu
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hai c6 th€ ho#ic ¢6 thé khong xudt hién khi chuong trinh 40 va. Té
hon, ban ¢6 thé cho ngudi dung dif lidu xudt khéng chinh xéc ma ho
c6 thé dua ra nhitng quyét dinh khéng hgp 1@ trén dé.

Trong trudng hop tha hai, kiu ‘C++, (duge :ninh hoa tai - 2), ban
c6 thé thay réing mi bao vé ngin ngita cdc si’ ghi dé va dua ra mét
ngoai 18 tai dong (duge minh hoa tai = 4 va duge don bit tai dong
duge ddnh dau 1a = 3) khi mét hoat dong gh. khéng hgp 1& xay ra.
Piéu nay cho phép nha lap trinh tim thdy ngay tdc thi su c& da xay ra
& dau va gidi quyét né mét cdch nhanh chéng va dé dang.

Ti€t kidm thoi gian bing céch:
® Tim hidu x{ Iy ngoai 1&
m Pua ra va ghi chép cac ngoai lé
B Gidi quyét cic ngoai 1& khdng dugc xii ly
# Pua ra lai cac ngoai lé
® Hiéu viéc x{1 ly ngoai I& sau cdu truc

Tinh ning x{ 1y ngoai 1& cha C++ la mot tinh nAng nhém phén biét
né véi hu nhu tat cd hé théng l4p trinh cii hon. Nhu véi Java, C# va
nhitng ngén ngit 14p trinh hién dai khdc, C++ cung c4p khé néng
nhdy ra khéi giita mét khsi mi khi mét sy kién dic biét xay ra.

Khai niém vé mot su x¥ 1y ngoai 1& (exception handling) thit su
rit don gidn. Trong cdc ngon ngit lap trinh cii hon, khi céc 16i xdy ra,
mdt ma 181 duge gdi d&n dng dung goi ma c6 thé - va thudng don gidn
bé qua né. Tinh ning xi 1y ngoai 1& thay d8i diéu nay. N6 bufc nha
phdt trién dng dung xem xét truéc nhitng gi cé thé bi tryc trac trong
mé cdp thdp hon va cung cip cde thudng trinh dé gidi quyét bat ky
13i von xady ra. Bay gidy khi mét 16i - d6 14 mdt ngoai 1& (exception) -
xdy ra, chuong trinh chuyén quyén didu khién dén thudng trinh duge
&n dinh sén thich hop. Tinh ning x{ 1y 18i bdo ddm céc 16i khéng b
qua. Ching duge gidi quyét.

K§ thuat nay xem xét k¥ hon viée dua ra va dén bdt cde ngoai. PAu
tién, k¥ thudt nay xem xét viéc dua ra mdt ngoai 1& va ghi chép né
mdt cdch chung chung. Ghi chép cdc 16i thi quan trong bédi vi né cho
phép ban cung cap mot nhat ky g réi hoan chinh dé thay truc trac gi
da xdy ra khi mot su ¢8 xudt hién. Diéu nay sé ti&t kiém cho ban thai
gian va coéng sdc trong viéc gd rdi tng dung va tao ra ma tét hdn cho
ngudi ding cudi.
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Dua ra va ghi chép cac ngoai lé

D& higu rd nhét cdch si dung tinh ning xi¥ 1§ ngoai 18 trong céc
ttng dung riéng cla ban, hiy xem mot vi du don gidn vé viéc dua ra
cac ngoai 18 ma trong dé nhitng ngoai 18 d6 duge ghi chép vao mot
file 15i ddu ra ma duge si dung cho nhitng muc dich g& r&i. D€ lam
diéu nay ching ta s& cén hai loai 16p khéc nhau:

® Chung ta cdn mdt Igp dé chda théng tin vE tryc tric gi da xay ra.
Ldp sé chia s6 dong noi I6i da xAy ra va théng tin va chi tiét ban
chat cla I6i.

B Chung ta can mot I6p vén s& qudn 1y tién trinh dén bt ngoal & va
ghi chép thong tin vao mét nhat ky (log) 18i.

Céc bude sau ddy huéng dan ban ciach thuc hién:

1. Trong code editor ma ban chon, tao mét file méi dé chida ma
cho k¥ thuit.

Trong vi du nay, file duge dit tén la ch53.cpp mic du ban e6
thé s dung bat ky tén nao ban chon. File nay s& chita ma
nguén cho cdc 16p.
2. Gd nhép ma tir Listing 53.1 vao file.
Listing 53.1: Cac ldp xi Iy ngoai 18

#include <iostream>
#include <string>
#include <fstream>
#include <stdio.h>
using namespace std;
class ExceptionClass [0 1
{
string _message;
string _file;
long _line;
public;
ExceptionClass{void)

_message = "Unknown Exception”;
}
ExceptionClass( const char *msg, const char *fileName, long lineNo }
{

_message = msgq;

file = fileName;
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_line = lineNo;
}
ExceptionClass({ const ExceptionClass& aCopy )

{
_message = aCopy._message;
_file = aCopy._file;
_line = aCopy._line;

}

void setMessage(const char *msg, const char *fileName, long lineNg )
{

_message = msg;

_file = fileName;

_ling = lineNo;

virtual string Report{void) const
{
string out;
out = “Exception reported in file *;
out += _file.c_str(};
out += " at line *;
out += _fine;
return out;
}
virtuai ostream& Report( ostream& out ) const
{

out << “Exception reported in file “ << _file.c_str() << “ at line " <<
_line << end;

out << _message.c_str{) << endf;
return out;

L
class ExceptionCatcher [ 2
{
private:
string _message;
ofstream _logFile;
string _fileName;
public:



420

Phén VIi: SIr dung chiic ndng cai sdn

ExceptionCatcher{ void )

{
string msg = “Startup”,
LogMessage( msg );

}

ExceptionCatcher{ const char *fileName )
. _logFile( fileName )

{
string msg = “Startup™;
msg += " [
msg += fileName;
msg += u]ll;
LogMessage( msg );

}

ExceptionCatcher( const ExceptionCatcher& aCopy )
. _logFile { aCopy._fileName.c_str() )

_fileName = aCopy._fileName,
_message = aCopy._message;
string msg = “Startup™;
msg += " [
msg += _fileName;
msg += “]";
LogMessage( msg );
}
ExceptionCatcher( const ExceptionClass& exception )
{
_message = exception.Report();
}
virtual ~ExceptionCatcher{)
{
string msg = “Shutdown™;
LogMessage( msqg );
}
virtual void LogMessage( string msg }
{
if (1_logFile.fail{} )
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_logFile << msg.c_str() << endl;
}
virtual void LogMessage( const ExceptionGlass& exception )
{ -
if ( !_logFile.fail() )
{
exception.Report( _logFile );
}

X
void process_option{ int x )
{
if{x<2llx>8)
throw “Invalid Input to process_option™;
intz=10/x;
cout << “Properly processed option " << x << end|;
}
int func1( int x)
throw{ ExceptionClass }
{
ExceptionCiass ec;
try
{
switch ( x)
{
case O:
cout << "You selected the fi-st option” << endl;
break;
case 1;
cout << “You selected the second option” << endl;
break;
case 2.
process_option( x );
default:

ec.setMessage( “Invalid Option”, __FILE__, __LINE___);

throw ec;
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catch { const char *msg )

{

}

string sErr = “Unknown Error: “;

sErr += msg;

ec.sethMessage( sErr.c_str(), __FILE__, _LINE_ };
throw ec;

return O,

}

int main(int argc, char **argv)

{

if { argc < 2)

{

}

cout << “Usage: ch6_9 <inputs>” << endl;
cout << “Where: inputs is a series of numbers” << endl;
return -1;

ExceptionCatcher catcher{*errors.log”);
{/ Process the inputs.
for { int i=1; i<argc; ++i )

{

int iVal = atoi( argvii] );
try
{
funci(ival);
}
catch { ExceptionClassé ec ) >3
{
ec.Report( cout );
catcher.LogMessage( ec );
}
cateh ( ... }
{
cout << "Caught an exception” << endl;

return 0O;
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Muc dich cia mi nay 12 minh hoa cdch xit Iy mdt 16i, ghi chép 15i
sang mot file ddu ra va sau dé t4n dung théng tin trong file d6 dé
xem truc trac gi that sy di xay ra. Driver th nghiém don gidn cho
phép ngudi ding nhip cde tuy chon tir ddong lénh va sau d6 chuyén
ching dén mét ham chon vén quyét dinh nhitng gi cdn lam dua vao
dau vao d6. N&u ddu vao ndim trong day, né duge xi ly. N&éu khong
mt ddi tugng ngoai 18 duge tao bifu thi su ¢d nio dd xdy ra va & ddu.
Trong trudng hgp nay, déi tugng 161 sé ludn xuat hién trong dé ngudi
ding d3 nhdp mdt gid tri bén ngoai ddy hop lé. D& lam diéu nay,
chiing ta sif dung 16p ExceptionClass, duge minh hoa tai = 1. L6p nay
don gian chda thong tin 16i, vA cho phép {ng dung truy tim né. N6
cing cung cAp mét ham bédo cdo dé€ dinh dang théng tin bing mét
cdch ma ngudi dung doc duge va in né ra. Lop thit hai ExceptionCatcher
(duge minh hoa tai = 2) ldy thong tin tit d61 tugng ExceptionClass va
in nd sang file dugc xdc dinh trong constructor cua né. Chd ¥ khi mot
15i x3y ra, né duge chuyén dén chuong trinh chinh va duge dén bét tai
> 3.

3. Luu ma ngudn trong code editor va sau dé6 déng ing dung bién
soan.

4. Bién dich ing dung, s dyng trinh bién dich wva thich trén hé
diéu hanh ua thich.

5. Chay ung dung trong clia s& console.
Né&u ban di lam tot moi thd, ban sé thiy két qud sau day tir ing
dung:
$ /aexe123
You selected the second option
Properly processed option 2
Exception reported in file ch53.cpp at
line 138
fnvalid Option
Exception reported in file ch53.cpp at
line 138
invatid Option

Ngoai ra, ban s& ¢6 mot file trong hé thang file duge goi 14 errors.log.
File nay chda cdc muc nhip sau day:

$ cat errors.log

Startup [errors.log]

Exception reported in file ch53.cpp at
ling 138
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Invalid Option '

Exception reported in file ch53.cpp at

line 138

Invalid Option

Shutdown

Ké&t qui & trén cho thdy da c6 cde 161 duge phat hién trong chuong

trinh, day 14 diéu ma ching ta mong dqgi bdi vi ching ta d4 dua ra céc
gi4 tri d4du vao khong hgp 1é. Déi véi cdc gid tri da duge hiéu, théng
bdo Properly processed option theo sau 1a s& tuy chon hién thi. Déi
v6i tat ca gia tri khéc, mét ngoai 1& duge tao ra va 16i Invalid Option
hién thi.
Giai quyét cac ngoai 1é khéng duge xir ly

X{& 1y ngoai l&é 14 mot diéu tot, nhung d6i khi mét loai ngoai 18
xuft hizn ma ban khong mong dogi. Piéu nay dic biét giy rdc réi khi
ban lam viée v6i cdc thu vidn thd ba von thay d6i theo thdi gian hodc
ghi chép kém tai lidu cdc loai ngoai 18 ma ching dua ra. Ré rang ban
khong thé 1am gi vé mot loai ngoai 1& ma ban khéng biét gi - nhung it
ra ban c¢6 thé ngin chuong trinh hoat déng kém khi mét ngoai 1é
duge dua ra. '

Céc budc sau day trinh bay mét vi du v& mot ngoai 1& khéng duge
xt 1y ding céch (mét 18i chia cho khong) va cdch ban cé thé si dung
ham set_terminate cai sdn d€ gidi quy&t né trude khi né cé thé dan
d&n cdc ro ri bé nhd va nhimg diéu tuong ty trong dng dung. Him
set_terminate dinh nghia mot ham do ngudi dung thyc thi vén sé
duve goi trude khi chuang trinh thedt. Ham nay ¢6 thé duge st dung
dé& huy cdp phét bat ky khoi bé nhé duge cadp phdt hoic dé€ déng bit
ky file dang md ho#ic dé lam bat af céng viée x 1y gidy phut cudi
khdc vén cin duge hoan tat d€ 1am cho chuong trinh tit sach.

1. Trong code editor ma ban chon, mé lai file nguén d€ chda ma
cho k¥ thuit.

Trong vi du nay, file dugc dit tén la ch53.cpp méc da ban c6
thé st dung bat k¥ tén ndo ban chon.
2. Thém m4 tir Listing 53.2 vao file.
Listing 53.2: Sir dyng set_terminate trong &ng dung

int *gAllocated3uffer = NULL;

void term_func()

{
cout << “term_func{) was called by terminate().\n";
{/ Do our global cleanup here,
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delete [} gAllocatedBuffer;
// We MUST call exit, because the terminate routine will abort
// otherwise.
exit(-1);

}
int func2( void )
{
set_terminate{ term_func ),

try
{
inti=10;
inti=0;
intx =0;
if(jl=0}
X=i/) >4
else

throw “Error; Division by Zero!”,
}
catch ( ExceptionClass& ec )
{
cout << “Exception Caught” << endl;

!

Ciing nhé thém mét 1énh goi d€n func2 trong ham chinh (main) dé
¢6 thé xem két qua cia chuong trinh. Sau khi lam didu nay, ban sé
thdy ring khi ham func2 duge goi ra, né gdy ra mét 18 chia khéng
(dugc minh hoa tai =» 4 trong Listing 53.2), thudng lam cho chuong
trinh d8 v ma khéng gidi phéng khdi bs nhd gAllocatedBuffer duge
c4p phét trd vé hé didu hanh. Thay vao d6, ching ta kiém tra dé tim
16i, dua ra mdt ngoai 1& duge dén bit bdi ma do trinh bién dich tao ra
va sau dé goi ham két thuie.

Cht y ring ching ta dua ra mét ngoai 18 chda mot chudi ky tu,
nhung dén bit chi cdc ngoai 18 6 kiéu ExceptionClass. Hai didu nay s&
khoéng khép nhau - nghia 12 md d€ d6n bit ngoai 1& s& khéng duge bd
qua.

3. Luu méa ngudn trong code editor rdi déng tng dung editor.

4. Bién dich dng dyng, sl dung trinh bién dich ua thich trén hé
diéu hanh ma ban ua thich.
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5. Chay Ung dung trong cita s8 console.

Né&u ban lam ding moi thd, ban s& thdy két qui sau day tir ing
dung:
$ /aexe123
You selected the second option
Properly processed option 2
Exception reported in file ch6_9.cpp at
ling 138
Invalid Option
Exception reported in file ché_9.cpp at
fine 138
Invalid Option
term_func() was called by terminate().

Chi ¥ term_func da duge goi béi vi mot ngoai 1& khong xi 1y da
duge tao bdi ma va khong bao gis duge dén bit bdi mé dng dung. Néu
ching ta da khong cai dit ham két thie, chuong trinh don gidn thoét
va chang ta khéng bao gid thdy lénh goi lam term_func trong két qua.
Dua ra lai cac ngoai lé

M4t trong nhitng diéu phién todi nh&t vé viéc xd 1y 16i truyén
thong trong C va C++ 1a né budc ban phdi mat di nhiéu théng tin cép
thdp hon. Vi dy, néu ban goi mét ham dé doc mdt record vén lan lugt
goi mot ham dé di chuyén dén record trong file ma ladn lugt goi mot
ham dé tim kiém dén offset trong file (von gy ra mét 13i), moét sd
théng tin cap thdp hon ¢6 thé hitu dung (viée offset khong hgp 18) bi
mat tai c¢dp trén cing. T4t cd nhitng gi ban biét 12 ham d€ doc record
thét bai va cé thé né that bai trong thuding trinh move. Ban vin phai
lam viée v6i mdt trinh go rdi va bude vao chiic ning cap thip nhit dé
xem diéu gi thit sy dd xdy ra trong ma. Ching ta c6 thé gidi quyét
diéu nay biing cdch méc noi cdc 16i tit cAp thap nhat dén cdp cao nhit
clia ting dung. Hiéu ‘ng méc ndi nay duge hoan thanh bing viée duge
dua ra lai cdc ngoai lé.

Tuy nhién, véi viéc xi I ngoai 18, ban cé thé chuyén théng tin lén
trén nhitng day chuyén (chain) sao cho ham cAp cao nhét cé thé béo
cdo tdt cd di lidu trong mot 16i nao d6 tit cdp dudi cung lén trén
cung.

Pé chuyén thong tin ti¥ mot cdp thdp hon cla Ung dung Ién mét
cdp cao hon, ban phdi dén bét ngoai 1é, thém vao ching va dua ra lai
ching. Danh sdch sau diy cho ban thdy chinh xdc cdch 1am diéu d6 tir
viéc tao ngoai 1& ban ddu dén vidc dén bdt né va thém vao né dé
chuyén né dén mot cdp cao hon.
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1. Trong code editor ma ban chon, md lai file nguén dé€ chia ma
cho k¥ thuit.

Trong vi du nay, file duge d#t tén 13 ch53.cpp mic di ban ¢6
thé€ s dung bAt ky tén nao ban chon.
2. Thém ma tu Listing 53.3 vao file.
Listing 53.3: Chuy€n céc ngoal 1& d€n mot cip cao hon.

int read_file( long offset )
throw{string)
{
if ( offset < O Il offset >= 100 )
throw string(“read_file: Invalid offset"); 25
return Q;
}
int read_record( Jong record }
throw(string)
{
if { record < O Hl record > 10)
throw string{“read_record: invalid record number”);
long offset = record * 10;
try
{
read_file( offset );
}
catch ( string msg )
{
string sMsg = “record_record: unable to go to offset\n”; = 6
sMsg += msg;
throw sMsg;
}
return 0;
}
int func3(long recno)
{
try
{
read_record{ recno );
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1
catch { string s )
{

cout << “func 3: Error in read:" << endl;
cout << s.c_str() << endl; >7
}
catch { ... }
{
cout << “func 3: Unknown error in read:” << endl;
}
cout << “End of fun¢3wn™;
}

Trong vi du nay, d&u tién ching ta dén bit mét 15i tai cdp thap
nhét, ham read_file va tao mdt ngoai 1& vén duge dua ra cho ham
read_record, nhu duge minh hoa tai = 5. Sau d6 16i nay duge d6n bt
trong ham read_record nhung viéc ham read_record that bai trong
viéce ¢d doc dir lidu duge thém vio va 16i sau dé duge dua ra nhu duge
minh hoa tai > 6. Sau d6 161 duge dén bit tai mot cdp cao hon, trong
ham funcd (nhyu duge minh hoa tai < 7) va két qua hién thi cho ngudi
dung.

8. Trong ham main, chinh sia ma d€ goi ham new, thém mijt
1énh goi dén func3 bit cif noi nao ban muén trong mé nhu sau:
/func2(};
cout << “Func3 [1]" << endl;
func3{(2);
cout << "Func3 [2]" << endl;

Chi y riing lénh goi func2 da duge chi gidi bdi vi né thodt chuong
trinh. Diéu nay dé bé qua; néu chudng trinh khéng bao gi¥ giap phai
cac 1énh goi func3, ¢6 18 la do ban quén chd gidi dong nay.

4. Luu mé ngudn du6i dang mot file trong code editor va sau dé
déng ng dung bién soan.

5. Bién dich ting dung b&ng cach s dung trinh bién dich ua thich
trén hé diéu hanh ua thich.

6. Chay itng dung trong clfa s8 console.

Néu ban d& lam ding moi thd, ban s& thiy két quid tif tng dung
nhu duge trinh bay trong Listing 53.4.
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Listing 53.4: Két qua cdp nh3t tir chuong trinh xi Iy ngogi 18.

$ Jaexe 123

You selected the second option -

Properly processed option 2

Exception reported in file ch6_9.cpp at line 138

Invalid Option

Exception reported in file ch6_9.cpp at line 138

Invalid Option

Func3 [t}

End of func3

Func3 [2]

func 3: Error in read: =28

record_record: unable to go to offset

read_file: invalid offset

End of func3

Func3 [3]

func 3: Error in read:

read_record: invalid record number

End of func3

Nhu ban ¢6 thé thay tit dong duge ddnh diu 1a = 8 trong listing

ké&t qud § trén, ham func3 tao toan bd chudi 16i thay vi mét ky hiédu
don gidn cho bi&t ring moét 16i da xdy ra. Tir day, ching ta cé thé
thdy viéc xem toan bd lich sif cia nhitmg su ¢8 gi di xdy ra thay vi don
gidn ring mot 16i da xdy ra thi hitu dung hon nhiéu nhut thé nao.

Ti&t kiém thoi gian bing cdch:
B Tim hiéu nhiing gidi han cOa cac ma tra vé dé xU ly cac 15i
W Cac ma tra vé vai viéc xU ly ngoai 1& d€ don bit cdc 16i
®m Hidu két qua
X 1y cic 16i 12 1¥ do 16n nhit cho su ¢6 chuong trinh - d6 14 nhimg
gi tao ra nhu cdu g& roi va bdo tri. Néu ban loai bé ngudn cla cdc sy
¢, ban s& tu cho minh thém thdi gian d€ phat trién cdce ldp dng dung
tdt hon va nhilng tinh ning tot hon cho nhitng ngudi dung cta ban.
Ky thuat nay sé& huéng din ban cdch két hop cdc ma tra vé vdi viée
x{ 1y ngoai 18 d& tranh nhiing sy ¢8 ndy.
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Trong C++, cdc phuong thic va ham c¢é thé trd vé mdt mi trang
thdi (status code) vén cho bidt ham d4 thanh céng, thit bai hay duge
dé lai trong mot trang thadi & gifta ndo dé. Vi du, ching ta c¢6 mét ham
von trad vé mot ma trang thai biéu thi phuong thic ndm & ddu trong
viée x( Iy dir lidu. M4 trang thdi duge trad vé cé thé duge tréng tuong
tu nhu sau:

int get_status(void)

{
switch { current_status )
{

case NotProcessing:

return —1;
case InProcessing:
return 1;
case ProcessingComplete:
return 0;
}
return —99;

}

Bay gid trong vi dy nay néu ham trd vé mét gia tri 1a -99, rd rang
mjt diéu gi d6 rat té dang xdy ra - béi vi ching ta khong biét trang
thdi ndo ma d6i tugng c6 thé dat dén. N&u ma trang théi 13 -99 thi
ching ta thudng mudn ngimg x( 1y ngay tic thi - va c6 thé tho4t
chugng trinh. Thit khéng may, khong c6 cdch nao dé nha phét trién
ham bude ngudi ding s dung ham kiém tra méd trang thdi tra vé dé
béo ddm ring ho bi€t mot truc tric ndo d6 dd xdy ra. S& thd vi hay
khéng néu ¢6 mot cdch nhim bdo ddm nha 14p trinh dd xem ma tra
vé dé thdy né c6 khéng hop 1é hay khéng.

Hod ra ban cé thé bdo ddm ring nha phat tri€n da kiém tra céc
mé trd vé. Bing cdch si dung cac budc sau diy, ban ¢6 thé budc mi
trd vé duge kiém tra; néu ma khong duge kiém tra, ban c6 thé dua ra
mdt ngoai 1&. Pay that sy ven ca d6i dudng. X\ 1y ngoai 18 chi 13 mét
ciach rat chéc chidn dé€ bujc nha phat trién x( 1y cdc 181, nhung né
cling c6 mot hao phi 16n trong tdc do xi 1y va viéc sit dung CPU. Mat
khéc, cdc mé trd vé ¢6 hao phi thdp, nhung ban khong that sy chic
chdn rang nha phét trién sé timg xem ching. Bing cdch két hgp hai
phuong phédp nay, ban c6 thé hoan toan chic chin ring cdc 181 duge
xt 1y nhim loai bd hdu hét cdc sy ¢ thoi gian chay (run-time) vén
xuft hién d6i véi nhing ngudi ding cubi. Cé mdt s& hao phi lién quan
& day do viéc b8 sung khi ning x{ 1§ ngoai 1&, nhung hao phi dé duge
gidm di bdi vide cdc ngoai 1& s& khéng duge dua ra néu 181 duge kiém
tra dung cach.
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1. Trong code editor ma ban chon, taoc mét file méi @& chia ma
cho k¥ thuit.

Trong vi du nay, file duge dat tén 13 ch54.cpp mac du ban c6
thé su’ dung bat ky tén nio ban chon. File nay sé chita mi
ngudn cho céc 16p.

2. GO nhédp mi ti Listing 54.1 vao file.

Listing 54.1: L6p m3a trd vé.

#include <iostream>
#include <string>
using namespace std;
template < class T >
class RetValue -

{

T _valye: =1
bool _checked; ->2
public:

RetValue{ void )
{
_thecked = false;
)
RetValue( const T& t )
{
_value = t;
_checked = faise;
}
RetValue( const RetValue& aCopy )
{
_value = aCopy._value;
_thecked = false;
}
virtual ~RetValue(void)
{
it ( !_checked )
throw “Error: Return value not checked!!™; >3
}
boo! operator==( const T& 1) 27
{
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_thecked = true;
return t == _value,
}
bool operator!=( const T& f)
{
_thecked = true;
return t = _valug;
}
bool operator <{ const T& 1)
{
_checked = true;
return _value < t;
}
bool operator <=( const T& t}
{
_thecked = true;
return _value <= t,
}
boo! operator >( const T& 1)
{
_checked = true,
return _value > t,
}
bool operator >=( const T& t}
{
_thecked = true;
return _valug >=t;
!
operator T()
{
_Checked = true;
refurn _value;
}
bool operator!()
{
_checked = true;
return !_value;
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T operator&( const T& t )
{

_checked = true;
return _value & t;°
}
T operatorl( const T& t )
{
_thecked = true;
_value | t;
}
bool I1sChecked()
{
return _checked;

}
T& Valug()
{
return _value:
}

I
RetValue<int> func( int iValue )
{

if ( iValue == 34 )
return RetValue<int>(1);
if { iValue == 35)

return RetValue<int>(2);
return RetValue<int>(0);
}
RetValue<int> func2{int iValue)
{
RetValue<int> ret = func(iValue);
if ( ret)
return ret;
return RetValug<int>(0);
}
class MyReturnValue
{
string _message;
public:
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MyReturnValue{ void )
{
_message = "";
}
MyReturnValue{ const char *msg )
{
_message = msg;
}
MyReturnValue( const MyReturnValue& aCopy )
{
_message = aCopy._message;
}
MyReturnValue operator=( const MyReturnValue& aCopy )
{
_message = aCopy._message;
return *this,
}
string Message(void)
{
return _message;,
}
string operator={ const string& msg )
{
_message = msg;
return _message;
}
bool operator==( const MyReturnValue& aValue }

{
return _message == aValue._message;
}
bool operator<{ const MyReturnValue& aValue )
{
return _message < aValue._message;
}
h
int main()
{

try
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{

if ( 'func( 34 )) >4
printf(“Success!\n”);
if ( func(35) & 2 ) 25

printf(“*Error 35\n");
RetValue<int> 1 = 5;
int x=5;
inty=3;
printf("5 == 5? %s\n”, t1 == x ? “Yes" : “No” );
printf("5 == 3?7 %s\", t1 ==y ? “Yes" : “No" );
int ival = t1;
printf(“Calling func2\n");
func2(34); 26
}
catch ( ...)
{
printf{(*Exception\n");
}
try
{
RetValue<MyReturnValue> rvl = MyReturnValue("This is a test”);
MyReturnValue rv = rvi;
string s = rv.Message();
printf("Return Value: %s\n", s.c_str(} );
}
catch { ... }
{
printf(“Exception in MyReturnValue\n");
}
return 0,
}

L6p cd sd ¢ day, RetValue thyc thi mgt 16p mé trd vé khudn méiu
von c6 thé chdp nhan bat ky loai dit liéu dé st dung 1am ma tra vé
"thyc” cho cdc ham va phuong thic. Md nay duge luu trir trong lép
dudi dang mét bién thanh vién nhu duge minh hoa tai = 1. Bén duéi
1a mot bi€n thanh vién khédc duge goi 12 checked, duge s dung dé
xem mé trd vé da titng duge so sdnh véi bat e thit gi hay khong (Xem
= 2). Nguti dung c6é thé kich khéi didu vise so sanh gid tri cla ma
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trd vé si dung bat ky todn td boolean chufin (chéng han nhu bing,
khéng bing, 16n hon, nhd hon va..). Sau khi tit cd todn t nay dugc si
dung, m& trd vé biét ring nha ph4t trién st dung m4 trd vé da kiém
tra né bing mdt cdch naoc dé va cho phép nha l4p trinh tiép tuc. Néu
d6i tugng ma trd vé ndm ngoai pham vi ma 138i khéng duge kiém tra,
mot ngoai 18 duge dua ra nhu duge minh hoa tai = 3. Béi vi 16p la 16p
khuén miu, ban c6 thé luu trir bat cd thi gi ban mudn trong dit lidu
thanh vién 16p. Ching ta minh hoa diéu nay bing cdch tao 16p riéng
chia chung ta duge goi 14 MyReturnValue va trd né vé tr mot ham.

3. Luu mé ngudn trong code editor v& sau dé déng ing dung bién
soan.

4, Bién dich ing dung s dung trinh bién dich ua thich trén hé
diéu hanh ua thich.
5. Chay dng dung trong cla sd console.
Né&u ban da lam ding moi thi, ban s& thay két qua sau déy tir ing
dung:
$ Ja.exe
Error 35
5==57Yes
5 == 37 No
Calling func2
Exception!
Return Value: This is a test

K&t qué tit chuong trinh test nhé nay cho th&y khi ching ta kiém
tra mot 15i ching han nhu phép so sénh todn t& not (!) tai > 4 ho#c
todn tU légic and (&) tai - 5, khéng c6 ngoai 1& dugc tao ra bdi ma.
Tuy nhién, nfu mét ham von trd vé mot d6i tugng khudn mau RetValue
chéng han nhu func 2 duge goi nhu duge minh hoa tai = 6 va gid tri
tra vé khéng duge kiém tra, sé c¢6 mdt ngoai 1& duge dua ra.

Nhu ban ¢6 thé thdy, néu ngudi dung khéng chon kiém tra mjt gid
tri trd v& destructor cho 16p dua ra mot ngosu 18 khi d68i tugng ndm
ngodi pham vi. Piéu nay budc nha phét trién u‘ng dung x 1y vdn dé
bing cdch ndy ho#c cdch kia. N&u nha phét trién khong xi 1y ngoai
18, né két thic chuong trinh. N&u nha phét trién x& 1y ngoai 18, ngudi
ndy s& nhén ra ngay mi trd vé da khong duge xi 1y & dau.

Pidu dac biét tién lgi vé ky thuat nay la né cling minh hoa cdch
ban cé thé ghi d& hdu nhu moi phép so sdnh cé thé c6 cho mot déi
tugng (ch&ng han nhu operator== duge minh hoa tai = 7). Biing céch

kiém tra nhitng phép tinh khédc nhau, ching ta bi&t ngudi dung da
1am mdt diéu gi d6 nhu sau hay khéng:
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if { method_with_return_code { ) ==
BadReturn}
{

}
thay vi mét didu gi d6 nhu sau:

int myRet = method_with_return_code ( );

Trong trudng hgp thi nhét, ngudi ding that sy ki€m tra xem gié
tri ¢6 b3ng vdi modt gid tri ndo d6 hay khong. Trong trudng hep thd
hai, ngudi dang gdn gid tri vdo mét bién khédc von c6 thé khéng bao
gi¥ duge kiém tra. Biing cAch xem cdch ngudi ding da truy cdp gis tri
trd vé nhu thé& nao, ching ta c6 thé biét ho c¢6 that sy kiém tra mi
trd vé hay khong. Day 1a noi cdc to4n tr qud tdi duge 4p dung. Ching
ta xdc lap c¥ checked trong todn & qud tai va do d6 ching ta biét két
qua c6 thé that sy duge xem hay khong.

Ngoai ra, ban phéi quan tdm d&n nhitng thd nhu chuyén cdc ma tra
vé 1én chain (day chuyén) tif cic phuong thic c&p thdp dén cic phuong
thie cdp cao hon. Néu ngudi ding tao mét bdn sao cia dsi tugng dé
thém mot k&t qua ho#ic kiém tra két qua hién hanh, ching ta mudn
bi&t vé diéu d6. Sau d6 ngudi dung cé thé€ chuyén mot ban sao cia ddi
tugng dén mét thudng trinh goi c¢Ap cao hon. Constructor copy cho 16p
hoi khéc véi nhitng constructor copy khdc ma cé thé ban da thady hoic
d4 viét md; né don gidn gan t4t cd bién thanh vién dé giong nhu ddi
tugng ma nd sao chép. Thay vao 46 né sao chép gia tri cda ma tra vé
va sau d6 bdoc ddm rang co (flag) biéu thi ring gid tri trd & da duge
kiém tra dugc xdc l4p sang trang thdi unchecked (khéng kiém tra),
béi vi néu khdéng ngusri ding c6 thé don gidn sao chép d6i tugng vao
mot méa trd vé khdc ma khéng bao gid xem gid tri trang théi "thuc".

Ky thudt 55: S dung cdc Ky tie dai dién
(wildcard)

—— ———— — — —— N S ry i i — — — — — — — — — — — — — —

Tiét kiém thoi gian biing cdch:
| S dyng cac ky ty dai dién (wildcard)
& Thye thi mét 16p vdn sl dyng cac ky ty dai dién
B Test Idp wildcard
Néu ban di ban da timg tim kiém cdc file trén mdt mdy tinh, c6 1&
ban dd st dung cdc ky tu dai dién (wildcard). Theo nghia nay, wildcard
14 nhitng ky tu duge st dung trong cdc chudi tim kiém vén khong dai
dién cho chinh ching, nhung cho mét day réng cdc ky tu. Y tudng tim
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tét cé file tuong hgp v6i mdt miu nao d6 kha phd bién trong thé gidi
may tinh. Y tudng tim ki€m cdc file d€ tim céc chudi tuong hgp cdc
mAu ky tu dai dién ciing vay. Vi du, néu ban phai tim mét file nhung
khong hoan toan cé thé nhé lai tén cla file d6 - t4t ca nhiing gi ban
nhd¢ 18 né bat ddu véi tir convert hodc conversion hodc tif nao dé
tuong ty - sd dung mdt ky tu dai dién la mot gid: phdp tuyét voi. Tim
ki&€m tir convert sé chi dua ra cde file vén bit ddu véi tir cu thé ds.
Mait khac tim conv* s& cho ban mgt sy lua chon cdc file rong hon
nhiéu. Ky tu dai dién diu sao (*) tugng trung cho bat ky nhém zero
hoic nhidu ky ty. Diéu nay c6 nghia 1a danh sdch vita c¢6 dugc tir viée
tim ki€m bao gdm céc file bdt diu véi conv va sau dé két thuc trong
 bat ky nhém zero hodc nhiéu ky tu chdng han nhu

Convert

Conversion

Conversation

Bdi vi ching tuong hgp véi zero hodc nhidu ky tu, cdc dau sao 13
nhitng k¥ tu dai dién hitu dung, nhung ching van giéi han. S& dung
ddu sao miu A*B tuong hgp AB, AbasdhB, va AbB. N6 khong tuong
hgp ABC ciling khong tuong hgp AajhaBajksjB.

Céc ky tu dai dién tugng trung cho mét kha niang manh mé nhim
tim kiém t4t cd cdc ti tuong hgp mét gde nao dé. Ngay cd tat hon, céc
ky tu dai dién cho phép ban tuong hgp cdc tir khi ban khéng hoan
toan chic chdc vé cdch viét. Vi du, néu ban tim tit conscious, nhung
khong thé nhé cdch viét né thi phai 1am sao - né c6 mot s & gida hay
khéng? Céce ky tu dai dién cho phép ban tim ki€m tif nay biéing moi
gi4; ban chi viéc tim con?cious. Ky tu dai dién ddu héi (?) tugng trung
cho bat ky ky tu don (hodc khong cé gi cd); miu A?B tuong hop cd AB
va AbB. Do dé, biéu thic con?cious tuong hgp véi tir conscious cho du
né c¢6 chira mdt s ¢ vi tri dé6 hay khong.

Cac ky tu ddu hdi va ddu sao l1a nhimg ky tu dai dién phé bién -
nhung khéng phii 14 nhing ky ty dai dién duy nhédt. Vi dy, trong
ngdn ngit SQL, sit dung mdt ddu phén tram (%) thay vi mét ddu sao
dé tuong hop nhiéu ky tu. Vi 1y do nay, khi ban thiét k& mét 16p vén
cho phép cdc ky tu dai dién trong cdc chudi tim kiém, ban nén cho
thong tin d6 c6 thé cdu hinh. Mye dich cda k¥ thuit nay 14 huéng din
ban cdch tao mdt 16p thuc hién viée tuong hgp bing cdc ky tu dai
dién. L6p niy c6 thé duge st dung d€ thém chic ning tuong hgp méu
vao ing dung mdt cdch nhanh chéng va dé& dang nhim tiét kiém cho
ban th&i gian va cong ste trong viée phét trién phdn mém chat lugng
ma ngudi ding that su muén. ’
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Listing 55.1: L6p Match

#include <iostream:
#include <string>
using namespace std;
class Match
{
private:
char _MatchMultiple;
char _MatchSingle;
string _pattern;
string _candidate;
protected:
bool match(const char *pat, const char *str)
{
if { *pat =="\0")
return !*str;
else
if ( *pat == _MatchMultiple )
return match(pat+1, str) It (*str && match(pat, str+1}},
else
if { *pat == _MatchSingie )
return *str && (match(pat+t, str+1) Il match{pat+1, str));
return {*str == *pat) && match{pat+1, str+1);
}
public:
Match{void)
{
_MatchMultiple = **’;
_MatchSingle = '?";
}
Match( const char *pat, const char *str )
{
_MatchMultiple = '*";
_MatchSingle = 7",
_pattern = pat;
_ctandidate = str;
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Matech( const Maich& aCopy )
{

_MatchMultiple = aCopy._MatchMultiple;
_MatchSingte = aCopy._MatchSingle;
_battern = aCopy._pattern;
_tandidate = aCopy._candidate;
}
Match operator=( const Match& aCopy )
{
_MatchMultiple = aCopy._MatchMultiple;
_MatchSingle = aCopy._MatchSingle;
_pattern = aCopy._pattern;
_candidate = aCopy._candidate;
return *this;
}
char Multiple{void)
{
return _MatchMultiple;
)
char Single(void)
{
return _MatchSingle,
}
void setMuitiple( char mult }
{
_MatchMultiple = mult;
}
void setSingle{ char single )
{
_MatchSingle = single;
}
void setPattern( const char *pattern )
{
_pattern = pattern;
}
void setCandidate( const char *candidate )
{
_candidate = candidate;
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}
string getPattern( void )
{
return _pattern;
}
string getCandidate{ void )
{
return _candidate;

}
bool matches()

{

return match( _pattern.c_str(), _candidate.c_str() );

h
Tao I6p tuong hgp ky ty dai dién

Pé tan dung tot nhat tinh ning tudng hop ky ty dai dién trong tng
dung, ban nén déng géi chiic ning cho céc chudi tuong hop thanh mot
16p don. Lép dé s& xit 1y cd hai ebng viée luu trif cdc ky tu tuong hop
(chng han nhu mgt ddu sac hoiic ddu héi) va quyét dinh xem hai
chudi ¢6 khép v6i nhau hay khéng. Hiy phét trién mot 16p nhu vay
va mét driver thif nghiém dé minh hoa né duge st dung nhu thé nao.
Sau déy 14 cach thyc hién:

1. Trong code editor ma ban chon, tao mét file méi dé€ chita méa
cho file ngudén cia ky thuat.

Trong vi du nay, file duge dit tén la ch55.cpp méc du ban c6
thé s dung bat k¥ tén nao ban chon.
2. G5 nhap mé tit Listing 55.1 vao file.
Muc dich cla 16p nay 13 xem hai chudi ¢6 khép véi nhau hay khong
ké ca céc ky tu dai dién néu cin thist. P& 1am diéu nay ching ta cén:
B Mot wildcard nhidu ky ty
B Mot wildeard ky ty
m Mot chudi mau nhap lidu
B Chudi tuong hgp Ung clf
Vi du, néu ching ta mudn cho phép ngudi ding tusng hop chudi
Colour ciing nhu Color sac cho ching ta ¢6 thé kiém tra tim cdc cdch
viét cla ngudi Anh, ching ta ¢6 thé st dung:
m Wildcard nhiéu ky ty: Mét dau sao ("}
B Wildcard mot ky ty: Mét ddu héi (?)
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® Chudi tuong hgp nhép lidéu: Colo*r

M Chudi tudng hgp ng cli: Color ho#c Colour

Két qua cha diéu nay 13 mot sy tuong hop chic chin. P& lam didu
nay, chiing ta tao mét 16p chita cdc bién thanh vién cho c4c ky tu va
chubdi tuong hgp va cdc thudng trinh d€ truy cdp cdc phan tif tuong
hgp d6. Ngoai ra, 16p chia mét phuang thie duge goi 14 matches, bidu
thi xem cdc chudi nhép lidu va chudi Ung ¢ ¢6 khép vdi nhau hay
khéng.
3. Luu m4 ngudn trong code editor.

Test lop tuong hgp wildcard

Sau khi tao mét 16p, ban nén tac mét driver thir nghiém dé€ khoéng chi
bdc didm ring mi clia ban chinh xdc ma con hudng dan ngudi khéc
cdch sif dung ma nhu thé nao.

Cac budce sau diy trinh bay cho ban cdch tao mt driver thi nghiém
d€ minh hoa céc loai dau vao khdc nhau tit ngusi dung va xem 16p
duge st dung nhu thé nao.

1. Trong code editor ma ban chon, md lai file nguén dé chita ma
cho chuong trinh thit nghiém.

Trong vi du nay, chuong trinh thd nghiém duge dit tén la
ch6_12.cpp.
2. Go nhip ma tir Listing 55.2 vao file.
Listing 55.2: Driver thir nghiém tucng hgp wildcard.

string get_a_ling( istream& in )
{
string retStr;
while { lin.fail() )
{
char ¢;
in.get(c);
if (in.fail{) )
break;
if (¢!=" &&c!l="n")
retStr += ¢;
if{c=="\n")
break;
}
return retStr;
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}
int main(int arge, char **argv)
{

char szPattern| 80 J;
char szString [ 80 |;
bool done = false;
while ( !done }
{
cout << "Enter the pattern: ";
string sPattern = get_a_fine( cin );
if ( !sPattern.length() )
done = true;
else
{
cout << “Enter the string: “;
string sString = get_a_line( cin
)i
Match m(sPattern.c_str(),
sString.c_str() );
it { m.matches(} )
printf{"“match\n");
else
printt("no matchwn™);

}

Driver th nghiém nhan duge hai chudi tit ngudi dung va s dung
viéc tuong hop wildcard dé xem ching c¢é khép v6i nhau hay khéng.
Chubi mau ¢6 thé€ chda cde wildeard tuy chon mic dit chudi cAn tuong
hop ¢ thé khéng. Bing céch tdn dung 16p Match ma ching ta phat
trién trong Listing 55.1, ching ta kiém tra xem hai chudi ¢6 phai la
céc ky tu wildcard tuong hgp v6i nhau hay khoéng.

3. Luu mé ngudn trong bd soan thio va déng dng dung soan thio.

4. Bién dich {ng dung, sd dung trinh bién dich ua thich trén hé
diéu hanh ua thich.

5. Chay Ung dung trén hé diéu hanh ua thich.

Né&u ban di lam ding moi thd, ban s& thdy két qud sau day trén
clta s6 console:
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$ /ja.exe

Enter the pattern: A*B
Enter the string: AB
match

Enter the pattern: A*B
Enter the string; AajkjB
match

Enter the pattern: A*B
Enter the string: ABC
no match

Enter the pattern: A7B
Enter the string: AbaB
no match

Enter the pattern:

Nhu ban ¢6 thé thdy, 1dp tuong hop lam vige nhu da néu.
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CLa~ Vil

K thudt 56: Ma hod v gidi md dit iéu cho Web

L] L]

Tiét kiém thoi gian bing cich:
W Tao giao dién vdi Internet
B Ma hoa va giai ma cac URL dé sl dyng trén Internet
B Tao mét Idp URL Codec
B Testldp dd

World Wide Web d4 mang lai v6 s§ co hdi mdi va vo sd vdn dé
méi. HAu hét ¢ng dung ngay nay cén c6 chic ning Web d€ hoat déng
truc tidp vdi céc trinh duyét hodc tng dung Web. B4t k& ban phat
trién loai tng dung nao, khd nang Ung dung s& phdi tuong tac véi
Web hoisic v6i hé thdng tii xa sit dung nhitng giao thic Web.

Van dé 16n nhét trong viée tao giao dién vdi Internet 12 ma hod
(encoding). Ma hod 1a tién trinh bién dich cdc ky ty v6n khong thé su
dung truc tiép béi mot hé théng thanh cde ky ty ma hé théng c6 thé
stt dung duge. Vi du, d8i véi World Wide Web, céc ky tu chdng han
nhu dau ampersand (&), ddu lén hon va nhé hon (> va <) va nhing
dgu khac khong thé duge st dung trye tip. Ching ta cin thay ddi
thanh mot dang ma Web c6 thé sit dung. Web nhéan dang céc dia chi
bing mdt Uniform Resource Locator con duge goi la URL. Mot trong
nhiing qui tdc lam viée véi cdc URL la ching khéng chia cde ky tu
chéng han nhu cde khodng tréng va ddu gach chéo, béi vi viéc dua chung
vao s& phéa v& nhidu dng dung trinh duyét va hé diéu hanh hign cé. Cac
trinh duyét (Browser) giz dinh riing cdc khodng trdng va dau gach chéo
biéu thi cde ngdt trong mot URL vén la dinh dang chuéin cho céc dia chi
Web. Khéng c¢6 cach nao dé trinh duyét, do d6 ching ta phai thay déi
ching.
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Van dé 12 thu vién C++ khéng cung cdp céc chudn d€ ma hoa va
gidi mi cdc chudi URL. Ky thudt mi ho4 va gidi ma rdt phd bién
nhung né dd méi dén ndi khéng duge dua vao STL ho#c thu vién C++
chudn. Vi Iy do nay, cudi cung ching ta phai t4i thue thi méa trong méi
va moi Ung dung ma chiing ta viét. Didu nay trai véi nguyén tic cia
C++ 12 "vi€t mét lan, tdi s dung nhiéu 14n".

Tiét kiém thdi gian thudng 14 néi vé vige dy dodn trude nhitng nhu
cdu cha ing dung va hoach dinh truée cho chiing. Biing viéc hoach dinh
Web-enable cho mé - bat ké ban c6 mong dgi ing dung hé trg Web (t&i
thi€u ban ddu hay khéng) - cuSi cing ban ti&t kiém nhiéu thdi gian.
Sau d6, tao mot 18p don ¢6 thé tai st dung dé lam céng viéc ma hoa
va gidl ma, mot viéc ma ban c6 thé cheén khi cin thiét trong dng dung
ban phdt trién sé la diéu hop 1y. D6 1a ndi dung ma ky thuit nay néi dén.
Tao l6p URL Codec

Trong thé& gidi, "codec” 14 mdt compressor / decompressor (bd nén /
gidi nén) thuong duge s dung d€ nén cdc dinh dang audio hodc video
thanh mot kich ¢& nhé hon. Tuy nhién, khdi niém rat c6 thé dp dung
cho nhitng gi chdng ta thuc hién vdi text béi vi ching ta lam viée véi
cdc ludng da lidu tuong ty cdc dinh dang video va audio. DPé&i véi
nhitmg muc dich cta k¥ thuit nay, ching ta s& tao mot 16p don gidn
hiéu cdch ma hoa mét chudi sao cho né cé thé duge sit dung véi cée
trinh duyét Web hién ¢6. Méi ky tu trong chudi s& duge kiém tra va
néu né khéng c6 mét dinh dang hgp 18 Web, sé duge ma hod dé st
dung ding cd phdp. Sau day 1a cdch thyc hién:

1. Trong code editor mi ban chon, tac mdt file mdéi dé chia mé
cho file nguén chia ki thuat.

Trong vi du ndy, file duge d4t tén 1a ch56.pp méc di ban c6 thé
st dung bt k¥ tén ndo ban chon. File niy sé chita dinh nghia
16p cho d&i tugng ty dong hod.
2. GO nhap ma trong Listing 56.1 vao file.
Listing 56.1: M3 hod va gidi md di (iéu

#include <string>
#include <iostream>
using namespace std;
class URLGCodec
{
string _url;
protected:
{// Convert a hex string to an ASCl representation.
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}

char htoa (int number)

if {(pnumber »>= 0) && {number <= 9))
return {'0’ + number);
else if ((number >= 10) && (number
<= 15))
return {'A’ + number - 10);
else
return (‘X’);

/f Convert an ASCH string into a hex

digit.

char atoh {unsigned char character)

{

}

pubfic;

if ({(character >= '0") && (character
<=9}
return (character - '0");
else if {(character >= ‘A") &&
(character <= 'F"})
return {character - ‘A’ + 10);
else if {(character >='a") &&
(character <= 'f})
return (character - 'a’ + 10);
else
return (0);

URLCodec( void )

{

}

_I_]rl = un;

URLCodec( const char *strin )

{

}

_url = strin;

URLCodec( const URLCodec& aCopy )

{

_url = aCopy._url;
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}
URLCodec operator={ const URLCodec&
aCopy )
{
_url = aGopy._url;
return *this;
!
void setURL ( const char *strin )
{
_url = strin,
}
void setURL { const string& sin )
{
_url = sln;
!
string getURL { void )
{
return _uri;
|
string encode()
{
int index;
string encoded;
// Make a copy of the string.
encoded = _url;
{1 Scan the input string backward.
index = encoded.length(),
while (index—)
{
/f Check for special characters.
if {!isalnum((unsigned
char)encoded[index]})
{
unsigned char special;
char insert,
special = (unsigned char)
encoded|[index];
gncoded.erase (index, 1);

2> 2
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}

insert = htoa (special %
16);

encoded.insert (index,
&insert, 1);

insert = htoa {special /
16},

encoded.insert (index,
&insert, 1);

insert = “%’;

encoded.insert {index,
&insert, 1};

}
return (encoded);

string encode_no_xml{)

{

int index;
string encoded;

// Make a copy of the string.
encoded = _url;
// Scan the input string backward.
index = encoded.length{};
while {index—)
{
// Check for special characters.
it {{!isalnum((unsigned
char)encoded[index])) &&
(encoded[index] != ‘) &&
(encoded[index] != '<') &&
(encoded[index] != >") &&
(encoded[index] !="_") &&
{encoded[index] != W) &&
{encoded[index] != /") &&
(encoded[index] != ") &&
{encoded{index] != V"))
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}

unsigned char special;

char insert;

special = (unsigned char)
encoded index];

encoded.erase (index, 1);

insert = htoa (special %
16);

encoded.insert (index,
&insert, 1);

insert = htoa (special /
16);

encoded.insert (index,
&insert, 1);

insert = ‘%’;

encoded.insert {index,
&insert, 1);

j
return (encoded);

string decode()

{

int index;
string decoded;
/I Make a copy of the string.
decoded = _url;
/1 Scan input string forwards
index = Q;
while {index < decoded.length{)}
{

// Check for encoded characters,

if (decoded[index] == ‘%")

{
unsigned char special;
special = (unsigned char)
atoh{decoded[index+1]) *
16;
special += {unsigned char)
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atoh(decodedfindex+2]);

decoded.erase (index, 3);

decoded.insert (index, (char
*)&special, 1.);

!
index++;
}
return (decoded);

I
Lép nay s& x 1y vidc mad hoa va gidi mé cdc URL clng nhu luu trit
mét chudi URL chung chung. M&i ky tu trong chudi duge ki€m tra, bt
ddu & phia sau chudi va lam viée nguge lai d€ ching ta c6 thé hiéu ding
cac ky tu khi can thiét.
Cé hai dang phuong thic encode duge trinh bay & day:

B Thi nhat, duge minh hoa tai dong dugc danh dau 1a = 1, ma hoa
tat ca ky ty trén chudi theo dinh dang URL chudn. Piéu nay duge
thyc hién tai vong lap duge minh hoa bdi dong duge danh dau = 2.
M&i ky ty dugce kiém tra dé xem né c6 thi ty chii - 58 hgp khdng va
néu khéng hgp 18 né dugce thay thé bdi thit ty thap lyc phan tudng
dudng.

®m Thy hai, dugc minh hoa tai dong duge danh d&u l1a > 3 thyc hién
diéu tudng ty, nhung né khéng méa hod céac ky ty XML ma mot s8
ung dung cho Web sé cén.

N&u ban 1am viée vdi cdc URL chudn cho Web, sif dung phién ban mdi
nhat. Néu ban lam viéc véi cdc applet Java hodc ing dung .Net chay
trén Web mong dgi cdc ky tu XML hgp 18, hdy s dung phién bédn thi
hai. Trong bat ki trudng hop, ban ¢6 thé si dung phuong thie decode
duge minh hoa tai > 4 dé gidi ma céc ky ty thanh moét chubi ma con
ngudi doc duge.

3. Luu ma ngudn trong code editor.
Test I6p URL Codec

Sau khi tao mot 16p, ban nén tao mét driver thit nghiém dé khong chi
bado dam ring mi cda ban chinh x4c m& cdn huéng din ngudi khac
cich st dung mé cda ban nhu thé nao.

Céc bude sau day trinh bay cho ban cdch tao mdt driver thir nghiém

nhim minh hoa cdc loai ddu vac khdc nhau ti ngudi ding va trinh
bay cdch 16p duge st dung nhu thé& nao.
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1. Trong code editor ma ban chon, mé lai file nguén dé chda ma
cho chuong trinh thd nghiém,

Trong vi du nay, chuong trinh thi nghiém duge dit tén la
ch56.cpp.

2. G nhap ma tir Listing 56.2 vao file.
Listing 56.2: Driver thif nghiém URL Codec

int main{int argc, char **argv)
{

if (arge<2)
{
cout << “Usage: ch7_1 urll [url2
url3])” << end!;

cout << “Where: uri[n] is the url
you wish to see encoded/decoded”
<< endl;
return -1;
t
for ( int i=1; i<arge; +4i )
{
URLCodec uri{ argv[i] };
/1 First, try decoding it.
string enc = url.encode(); 25
string dec = url.decode();
cout << “Input String:” << argv(i]
<< end;
cout << “Encoded:” << enc.c_sir()
<< endl;
cout << “Decoded:” << dec.c_str()
<< endl;
// Now try decoding the result,
URLCodec enc_url( enc.c_str() );
string enc1 = url.encode();
string dec1 = url.decode();
cout << “Input String:" <<
enc¢_url.getURL().c_str{) << endl;
cout << “Encoded:* << eénc¢1.c_str()
<< endl;
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cout << “Decoded:* << deci.c_str()
<< endl;

}
return O;
}

M4 driver thi nghiém § trén cho phép ban test chde ning cia cdc
phuong thitc encode va decode cda 16p URL Codec. Néu ban nhdp mot
chubi tir dong lénh dén Ung dung, né s& in ra cac phién ban dugc ma
hoé va dugc gidi ma cla chudi d6. Khong c6 didu gi that sy ki didu
vé ing dung nay. Nhu ban c6 thé€ thdy ti listing, trude tién ma c6 ma
hoé chubi ma ban cho né (duge minh hoa tai = 5) va sau d6 gidi ma
két qud mé hoa d6 d€ xem ching ¢6 gidng nhau hay khong. Sau d6
khoi ma thd hai méd hod két qud va gidi ma né @& béo ddm ring ma
lam vige t&t. Khi t4t cd duge hoan t4t, ban sé thdy cang mét dir lidu
nhdp va dir lidu xult trén console.

3. Luu file ma ngudn trong by scan théo va déng ing dung soan
thio.

4. Bién dich file nguén biing trinh bién dich ua thich, trén hé didu
hanh ua thich.

5. Chay ung dung trén hé diéu hanh ua thich.
Néu ban dé lam ding moi thy, ban sé& thdy két qua duge trinh bay
trong
Listing 56.3 trén clta s6 console.
Listing 56.3: K&t qué tir driver thir nghiém.

$ ./a.exe "http://this is a bad urf”
“hitp://localhost/c:/x* xm|”

Input String: hitp://this is a bad url

Encoded: http%3A%2F%2Fthis%20is%
20a%20bad%20ur!

Decoded: http://this is a bad url

[nput String: http%3A%2F%2Fthis%20is%20a%
20bad%20url

Encoded: http%3A%2F% 2Fthis%20is%20
a%20bad%20url

Decoded: http./fthis is a bad ur!

Input String: http://localhost/c:/x* .xml

Encoded: http%3A%2F%2Flocalhost%2Fc%3A%
2Fx%2A%2Exml
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Decoded: http://localhost/c:/x*.xml

Input String: http%3A% 2F%2Flocalhost%2Fc%3A%
2Fx%2A%2Exm|

Encoded; http%3A%2F%2Flocalhost%2Fc%3A%
2Fx%2A%2Exml

Decoded: http://localhost/c:/x* .xml

Chi ¥ cdc chudi ddu vao trén lénh phdi duge dat trong cédc déu
trich ddn; néu khéng ching sé& dugc phéan tich thanh cde tif riéng biat
trén cédc ngit khodng tréng.

Nhu ban cé thé thdy, di liéu nhip duge chuyén déi thich hgp
thanh phién bdn mé ho4 cia chudi URL vén cé thé duge st dung béi
cac trinh duyét Web hodic Web server. Phién ban gidi ma 14 nhing gi
ma ban mong dg¢i ¢6 mdt dang duge sit dung bdi bit ky (ng dung.

Ti€t kiém thdi gian bing cdch:
m Bio vé dif lieu bing sy ma hoa
® Tim hi€u va thyc thi thuat todn Rot13
B Tim hiéu va thyc thi thuat toan XOR
B Hidu két qua -

S& that tuyét vii hay khong néu tat cd ching ta ¢6 thé tin tuéng moi
ngudi xung quanh ching ta khéng xem hodc truy cip théng tin riéng tu
cia ching ta. That khong may, khéng phai moi ngudi déu hoan toan
déng tin cdy nhu ban nghi, Van dé 14 thong tin nhay e¢dm ching han
nhu cédc password, t&n user va s6 thé tin dung khéng nén duge luu trit
bing mdt cdch ludn doc duge. N&u ching ta khong 1am 4n théng tin
bing mét cdch nao d6, chic chédn théng tin s& tim dudng di dén moi
cracker trén Internet va duge si dung bing moi cdch xdu va ngdm
ngidm. Lam 4n théng tin 14 mdt tde vy thudng duge thuc hién bdi sy
mi hod (encryption) - chuyén ddi dif lidu tir mét dinh dang ma con
ngudi doc duge thanh mét dinh dang ma con ngudi khéng thé doc
duge. Hau nhu ¢6 nhidu cach dé& luu trir dit liéu bang véi s8 cdch dé
tao cho né lic ban ddu. Nhimg phuong thiic quan trong ching han nhu
cdc thuft todn ma hod RSS ho#c Blowflish rdt phitc tap. Ching dbi
héi nhiéu trang dé gidi thich (vi cudi cing chung van dudng nhu khé
hiéu). :

Ky thudt nay trinh bay hai phuong phdp rdt don gidn nhung hiédu
qua d& ma hod di lidu khéi nhitng ciip mét td mo: thudt todn Rotl3
va thuit toan XOR (XOR la viét tit cia "Exclusive Or"). C4 hai phuong
thic nay c6 thé ddnh bai nhilng ké rinh md, nhung ching khéng an
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toan. Ban khéng nén s dung mdt trong hai phuong thifc nay cho cac
ing dung cé sic manh céng nghiép. Khéng khé néu khéng phai khéng
thé thém chie niang mi hoi cho mét ung dung sau khi né 44 duge
viét. D& tao ra mét hé théng an toan, sy mi hod nén duge dua vao
tién trinh cang sém cang tot. bdng cdach thém nhitng thuit todn nay
vao giai doan thi&t ké&, ban sé& tiét kiém thoi gian va cong sdc va tao
ra mdt hé théng an toan hon.

Thirc thi thuat toan Rotl3

Thudt todn Rotl3 thuc sy 12 mdt cdch rdt don gidn d€ ma hod di
liéu nh¥m 1adm cho dir liéu dé khé doc, nhung hiu nhu dé gidi ma.
Nhu véi tén goi, thudt todn nay don gidn xoay cdc ky tu 13 vi tri trong
bang chif cdi. Do d6, A trd thanh N.. Thuit todn bao boc xung quanh,
do d6 bat cif nhimmg gi di qua Z quay tré vé A. Cdc bude sau day huéng
din ban cdch tao mot 16p don gidn c6 thé ma hod va gidi ma céc
chudi Rot13. L6p nay chic chin khéng phdi 12 mot sy méd hod ¢6 sic
manh céng nghiép, nhung né sé lam cho ngudi binh thudng khé doc
cdc chudi cda ban.

1. Trong code editor ma ban chon, tac mét file méi dé chita ma
cho file ngudn cha ki thuat.

Trong vi du nay, file dugc dét tén la ch57.cpp méc da ban c6
thé sit dung bit ky tén ndo ban chon. File nay s& chita dinh
nghia 16p cho d6i tugng tu dong hod.
2. G6 nhap ma tir Listing 57.1 vao file.
Listing 57.1: Ma thugt todn Rot 13

#include <string>
#include <iostream>
using namespace std;
tlass Rot13Encryption
{
private;
string _encrypt;
protected;
string rot13(const string& strin)
{
string sOut = *”;
for { int i=0; i<(int)strin.size();
++ )
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char ch = strin[i};
/f the following assumes that
‘a’ + 25 =="7" and
‘N +25="7, ¢elc. 21
if( (ch >= 'N" && ch <= ‘Z) |l
(ch >='n" && ¢h <= 7} )
ch -=13;
else if( {ch »="A’ && ¢h <=
‘M) 3t (ch >='a’ && ch <=
m))
ch += 13;
sOut += ch;
}
return sOut;

}
public;
Rot13Encryption(void)
{
} Rot13Encryption( const char *strin )
{
if { strin }
{
_encrypt = rot13( strin );
}
}
Rot13Encryption{ const Rot13Encryption&
aCopy )
{
_encrypt = aCopy._encrypt;
}
Rot13Encryption operator=( const
Rot13Encryption& aCopy )
"t
_encrypt = aCopy._encrypt;
return *this;
}
string operator={ const char *strin )
{
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if { strin }
{

_encrypt = rot13( strin );
| .
return _encrypt;
}
const char *operator<<( const char
*strin )
{
if { strin )
{
_encrypt = rot13{ strin );
1
return _encrypt.c_str();
}
string String(void) const
{
return _encrypt;

h

ostream& operator<<{ ostream& out, const
Rot13Encryption& r13 )

{
out << r13.5tring{).c_str();
return out;

}

}

M4 trong listing & trén thue thi thuit todn Rotl3 don gidn. Phén
16n cbng viéc duge hoan tét trong ham Rotl3 von don gidn xoay céc
ky tu 13 vi tri trong bang chit cdi. N&u ban xem ma tai = 1, ban thdy
diéu nay tién hanh nhu thé ndo. Nhu chi giai trong him nay xdc
dinh, né gid dinh riing bédng chif cii gn ké cho tip hgp ky tu ma ban
lam viéc. Diéu nay ¢6 nghia ma nay s& khong lam viéc trén cdc hé
théng EBCDIC cii hon, né cling s& khong lam viéc vdi cdc tdp hop ky
ty khong phai tiéng Anh. Thit khéng may, diéu nay tuong ty d6i véi
hau hét cdc thudt todn ma hod dya vao text. Cde phuong thitc khéc
ctia 16p ching han nhu phuong thic operator << & cdc ham tién ich
duge st dung 4€ chuyén d6i chudi duge ma hod dé xuit hodc dé
stream né sang mét file xuft.
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3. Luu file ngudn trong text editor.

Lép nay s& xit 1y thuit todn Rotl13. Thuit todn nay lam viéc bing
cach don gian xoay dif liéu xung quanh trong bang chit cdi. Sau d4,
chudi khong thé doc duge bdi con ngudi, day 1a toan bd van dé cda su
ma hod.

Test thuat todn Rotl3

Sau khi tao mdt 1dp, ban nén tao mdt driver thi nghidm dé& bdo
dam khong chi mi cda ban chinh xdc ma con hudng d&n ngudi khac
cdch s dung méa cla ban nhu thé nao.

Danh sach sau day huéng din ban cdch taoc mét driver thi nghiém
nhim minh hoa cdc loai ddu vao khéc nhau tir ngudi ding va trinh
bay céch 16p dude sit dung nhu thé nao.

1. Trong code editor ma ban chon, mé lai file nguén d€ chita mé4
cho chudgng trinh thi nghiém.

Trong vi dy nay chuong trinh thd nghiém duge dit tén 1a
ch57.cpp.
2. Go nhip mé tir Listing 57.2 vao file.
Listing 57.2: Test Ifp Rot13 Encryption

int main( int argc, char **argv )
{
Rot13Encryption r13(*This is a test”);
cout << r13.8tring().c_str() << endl;
cout <<
Rot13Encryption{r13.5tring().c_str())
<< endl;
return 0;
}

3. Bién dich file ngudn, s dung trinh bién dich ua thich trén hé
diéu hanh ua thich.

4. Chay ung dung trong console.
Né&u ban d4 lam t6t moi thd, ban sé thiy k&t qud sau day trén cla
s6 console:
Guvf vf n grfg
This is a test
Két qua ddu tién (dugc minh hoa tai = 2) 1a phién bén xoay cla
chudi. N6 van c6 th€ doc duge bdi con ngudi it ra lén dén mot diém
béi vi c4c ky ty duge thay thé déu ndim trong béng chif cdi) nhung né
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chdc chin khéng dua ra bing chimg vé ndi dung ngit nghia cla text
ma né mé hod. Do d6, muc dich c¢ha ma hod duge giif lai.

Thét khéng may, Rotl3 134 mét trong nhiing thuit todn dang duge
st dung phd bié€n nh4t; nhilng hacker biét né rat rd. Ching ta cédn
mot phuong phdp t6t hon.

Thyc thi thuat toan XOR

Thuét todn méd hod k& tié€p ma ching ta xem xét 14 thuit todn
XOR. XOR la viét tit cda Exclusive OR, nghia 12 né st dung todn ti
"exclusive or" dé chuyén ddi text. Mot thude tinh cda phép todn or
loai trir (exclusive) 1& mt ky tu vOn or loai trir véi mot ky tu khée c6
thé dugc trd vé trang théi ban ddu clia né bling cach or né ldn nita véi
cung mot ky tu. Diéu nay cé rghia mot password méd hod c6 thé duge
st dung d€ vira md hod vita gidi ma mot chudi biing cdch s dung
XOR. Trong ky thuit nay, ching ta xay dung mét 1ép don gidn nhim
thyc thi thuit todn XOR va cung cdp céc phuong thdc dé ma hod va
giali ma céc chubdi.

1. Trong code editor ma ban chon, md lai file nguén d€ chita ma
cho file nguén cha k¥ thuit.

Trong vi du nay, file duge didt tén 14 ch57.cpp mic di ban ¢
thé s dung bat ky tén nao ban chon.
2. Thém ma tir Listing 57.3 vao file cha ban.
Listing 57.3: Ldp XOREncryption

class XOREncryption
{
private:
char *_encrypt;
int _length;
string _key;
protected:
char *do_xor{ const char *sln, int
tength, const string& key) >3
{ .
int idx = (;
¢har *strOut = new char[ length |;
if { 'key.length(} )
return strOut;
for { int i=0; i<length; ++i )

{
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char ¢ = (sIn[i] * key[idx]);

strOutfi] = ¢;

idx ++;

if { idx >= key.length{) )
idx = 0;

}
return strOut;

}

public;

XOREncryption{void)
{
_encrypt = NULL;
}
XOREncryption{ const char *strin, int
length, const char *keyln }
{
if { keyln )
_key = keyln;
if ( strin)
{
_length = length;
_encrypt = do_xor( strin,
length, _key );
}
}
XOREncryption( const XOREncryption&
aCopy )
{
_encrypt = new char [ aCopy._length
I;
memcpy { _encrypt, aCopy._encrypt,
aCopy._length );
_key = aCopy._key;
_length = aGopy._length;
}
XOREncryption operator=( const
XOREncryption& aCopy )
{
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_encrypt = new char [ aCopy._length
L
memcpy { _encrypt, aCopy._encrypt,
aCopy._tength );
_key = aCopy._key:
_length = aCopy._length;
return *this;
}
~XOREncryption(vaid)
{
delete _encrypt;
}
const char *operator=( const char *strin
)
{
if { _encrypt )
delete _encrypt;
if { strin )
{
_encrypt = do_xor( strin,
strlen(strin), _key );

}
return _encrypt;
}
const char *operator<<( const char
*strin )
{
if { strin )
{
_encrypt = do_xor{ strin,
strlen(strin), _key );
}
return _encrypt;
}
const char *String{void) const
{
return _encrypt;
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int Length{void) const
{

return _length,
}
L

M3 trong 1ép nay thuc thi mét thuit todn XOR don gian. Chie
néng chinh cada 16p duge trinh bay trong phuong thie do_xor, duge
minh hoa tai = 3. Nhu ban c¢é thé thiy phueng thic 14y khod ma hod
d4u vao va XOR né véi chudi ma ngudi ding cung cdp. Lép doi héi
hai chudi, mét chudi vén la mot "key" (khod) duge st dung d&€ ma hod
ho#e gidi ma cdc chudi. Chudi thd hai 1a chudi ddu vao can duge mi
hod ho#ic gidi mé. Viéc chay thuat tedn véi hai ddu vao gidng nhau
hai 14n s& tao ra chudi géc.

3. Luu file ngudn trong text editor.
Test thuat toan XOR

Cac budc sau didy huéng din ban cdch tao mot driver th& nghiém
nhim minh hoa céc loai dau vao khac nhau tir ngudi dung va trinh bay
cach 1dp duge st dung nhu thé nao:

1. Trong code editor ma ban chon, mé lai file ngudn dé chida ma
cho chuong trinh thd nghiém.

Trong vi du nay, chuong trinh thid nghiérh duge dit tén la
ch57.cpp.
2. (36 nhip ma tir Listing 57.4 vao file.
Listing 57.4: Test I6p XOREncryption.

int main( int argc, char **argv )
{
Rot13Encryption r13("This is a test™);
cout << r13.String().c_str() << end);
cout <<
Rot13Encryption{r13.String().c_str{})
<< endl;
XOREneryption x1{"This is a test”,
strlen(“This is a test”), “C++Test™),
cout << x1.5tring{) << endl;
XOREncryption x2{x1.String(},
x1.Length(), “C++Test"); >4
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cout << x2.5tring{) << endl;
return Q;
}

3. Bién dich file nguén, s dung trinh bién dich ua thich trén hé
diéu hanh ua thich.

4. Chay ung dung trong console.

Néu ban da lam dung moi thd, ban s& thdy két qud sau day trén
clta s console:

$ /aexe

Guvf vf n grfg

This is a test

_CBE_cJ_ 25
This is a test =6

Chi y két qua G trén bao gdbm sy méd hod Rotl3 ma chdng ta da
phat tri€n truéc d6 trong k¥ thuit nay dé so sdnh. Cée chudi dédu
dugc ma hod cing vao dng dung va két qué chGa ban cé thé khéic phu
thudc vao font va loai thiét bj d4u cudi ban st dung. Két qua trén 1ép
XOREncryption duge minh hoa tai = 5 va => 6. Chudi géc 1a This is a
test va hai dong theo sau né cho thay dong d6 dugc méa hod trude tién
va sau d6 duge gidi mi bing cdch sif dung cing mot khoia nhu thé
nao. Trong trudng hop nay, "khoa" 1a chudi C++Test.

Ldp XOREncryption khéng st dung mét chudi dé chia phién bin
méi hod cia dif liéu nhép (xem <> 4 trong Listing 57.4), né ciing khong
trd vé gid tri du6i dang mot d6i tugng chudi. Pay 1a do 16p string
chia chi dit liéu chit - s6. Phép todn xor ¢ thé tao ra cdc gid tri
khong phdi chir - s6 va d6i khi khién cho 16p string tra vé chi mét
phan cia chudi gée.

Khong bao gi¢r st dung mot d6i tugng string dé luu trit cdc bd dém
ky tu (character buffer) von c6 thé chda cdc gid tri réng (NULL) hoac
ky tu diéu khién. Cédc 16p chubi gid dinh ring ky tu rdng k&t thic
chubi va sé khong luu trit bat ky ky tu & phia sau gid tri réng.

Ky thudt 58: Chuyén ddi Kidu chit cia mot

Tiét kiém thoi gian bing cdch:

W SU dung cac ky thuat hién dai dé chuyén d8i ki€u chit clia cac chudi
dau vao
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B S{ dung ham transform clia Standard Template Library
B Hiéu két qua

Trong nhing ngay ldp trinh C trudc diy, chuyén ddi ki€u chi
(case) cia mot chudi di 13 mot van dé don gidn. Ban chi viée goi ham
strupr va chudi ngay tde thi duge chuyén ddi thanh chit hoa. Tuong tu,
néu ban goi ham strlwr, chudi duge chuyén déi thanh chit thudng.
Moi th¢ da that sy thay d8i nhiéu nhu thé ké tir d6 phai khong?
Trong mot s§ cdch moi thid di thay déi nhiéu. Vi dy, mi sau day
khong thé cho phép:

string myString = "hello world®
strupr ( myString );

M4 nay s& khong bién dich vi ham strupr khong chdp nhén mbt
d6i s6 chudi. Ban ciing khong thé viét m& sau diy va mong dgi né
lam viéc:

strupr (myString.c_str( )};

M4 nay ciing sé khéng bién dich; ham strupr khéng thé chdp nhin
mot pointer k¥ tu const - diy 14 nhing gi ma phuong thdc c_str trd
vé. Vay thi lam thé& nao viét ma dé chuyén d6i cac ddi tugng chudi
hién dai thanh chit hoa va chit thu¥ng? Ban c6 thé si dung k§ thuit
brute-force (thic ép thd bao) nhu sau:

for { int i=0; i<myString.length{); ++i }
myString{ij = toupper(myString[i]}.

Mi nay chéc chdn 1am viée, nhung né khdng tinh t& cho 14m va né
khong du dodn trudc tit cd trudng hqp. Vi du, né gid dinh ring céc
chudi ky ty khéng ndm theo thit tu gin ké trong bd nhd - day 1a mét
gia dinh kém dua ra vé bat ky tép hgp Standard Template lerary
(STL). Toan bé muc dich cha STL 12 cung cdp cho nha phét trién mjt
cdch dé truy cdp cdc dai tugng chita (cde chudi chi la nhlrng doi tugng
chita ctia cdc déi tugng) ma khong c6 bat ky gid dinh vé cdch ching
duge t6 chic trong bd nhé nhu th& naoc. Di nhién lya chon tét ho’n la
stt dung mot iterator (xem k¥ thujt 49 d€ bigt thém chi tiét vé céc
iterator). Tuy nhién, STL cung cip mdt phuong phép thdm chi tdt hon
cho toan bd moi thtt von 1a ham transform duge tim thdy trong céc
thuat todn cia STL. Ham transform cho phép ban thao tdc biing mét
cdch doc 1ap véi ddi tugng chita @€ chinh siia cdc phén tif riéng 18 cda
mot d6i tugng chia thong qua moét ham chuyén d6i. Diéu nay tit
kiém thoi gian bdi vi thuat todn da duge viét, duge g& réi va duge t6i
wu hod. N6 ciing tiét kidm théi gian béi vi ban ¢é thé d& dang mé
rong cdc ham chuyén déi ma khong cén viét lai thuat todn co bén.

Hay luén chdc chdn ring ban st dung truéc ma hiéu qua nhit cho
ting dung clia ban. Thay vi ¢§ thue thi cdc thuidt todn riéng cda ban dé
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lam viéc vdi Standard Template Library, chon st dung cdc thuit toan
trong file include <algorithm> vi ching di duge t8i uu hod dé lam
viéc vdi cac tdp hop STL.

Thiic thi ham transform dé chuyén d6i cac chudi

Thuit toan transform clia Standard Template Library s dung mot
ham duge goi bdi ngudi dung thugt todn d€ chuyén d48i mdi phan ti
cia mdt ddi tugng chita (container) bing mét cich nao d6. Cac budc
sau diy huéng dan ban ciéch taoc mét ham transform don gidn dé
chuyén déi kiéu chi chia mdt chudi thanh chit hoa hodc chir thuong.
Béng cdch xem k¥ thuit va cdch ma duge thue thi nhu thé nao, ban s&
c6 thé thay cach md réng chifc ning cho nhiing st dung riéng cia ban
trong tuong lai. P& thue thi ham nay, ching ta sé can thuc thi mét lép
vén lam cong viéc bién ddi. Thuit todn transform chdp nhédn hai
iterator v& mot déi tugng dé lam cong viée cta né. Hiy xem chinh
xdc diéu nay duge thyc thi nhu th€ nio trong mé riéng cda ban.

1. Trong code editor ma ban chon, tao méot file mdi dé chia ma
cho file ngubn cia ky thuat.
Trong vi du nay, file duge dit tén 14 ch58.cpp mic du ban c¢é
thé st dung bat k¥ tén nao ma ban chon. File nay s& chda dinh
nghia 16p cho ddi tugng tu ddng hod.

2. G6 nhép ma tir Listing 58.1 vao file.
Listing 58.1: M3 chuyén a1 cho 16p chudi STL.

#include <string>

#include <algorithm>

#include <iostream>

#include <vector>

#include <ctype.h>

using namespace std;

// A function for converting a string to

// lowercase,

string convert_to_lowercase( const string&
sin )

/7 First, save a pointer to the
function,

int (*ph(int)=tolower;

// Next, convert the string.
string sOut = sin;
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}

transform(sQut.begin{), sOut.end(},
sOut.begin(), pf;
return sOuwt;

/1 A function for converting & string 1o
/f uppercase.
string convert_to_uppercase( const string&

!

sin )

/f First, save a pointer to the
function.

int (*pf)(int}=toupper;

{// Next, convert the string.

string sOut = sin;
transform(sOut.begin(), sOut.end{),
sOut.begin{), pf);

return sQut;

string strip_leading ( const string& sin }

{

}

/{ Find the first non-white-space
character,

int iPos = 0;

while { iPos < slIn.length() && isspace

( sIn[iPos] ) )
iPos ++;

{/ Copy the rest of it.

string sOut;

for ( int i=iPos; i<sin.length(); ++i )
sOut += sin[i];

return sOut;

string strip_trailing { const string& sin )

{

{/ Find the last non-white-space
character.

int iPos = sin.length(}-1;

while ( iPos >= 0 && isspace( sin[iPos]
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)}
iPos —;
!/ Copy the rest of it.
string sOut;
for  int i=0; i<=iPos; ++i }
sOut += sin[i];
return sOut;

1
/! This is a utility class that will convert
/1 a string to lowercase.
class StringConvertToLowerCase =1
{
public:
string operator()(string s)
{
return convert_to_lower_case(s);
}
L
// This is a utility class that will strip
// leading AND trailing white space.
class StringStripSpace

{

public:
string operator(}(string s)
{

return strip_leading(strip_
trailing(s));

h

M4 nay thue thi tat cd phép bién d6i khde nhau cd thé c6 cho 16p
string va dua vao mét s phuong thie dé xi 1y c4c chudi, (ching han
nhu loai bé cac ky tu ding truge va dimg sau). Trong tdt ca trudng
hgp, ching ta s& sif dung phuang thic transform dé thyc su chinh sita
cac chudl hodc mang. Nhu driver trong ki thuit nay minh hoa, méjt
chuéi don khéng khé chuyén d8i hon toan b mot mang chudi. Chie
ning quan trong ¢ diy 1a 16p ma ching ta s& st dung d€ chuyén déi
cdc chudi thanh chir thudng vén 13 16p StringConvertToLowerCase
duge minh hoa tai = 1. HAm transform s dung ldp nay dé chuyén
d6i cdc chudi. Nhu ban cé thé thdy, tdt c& cong viéc duge hoan t4t
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trong mdt phuong thic, phuong thdc operator( ). Phuong thic nay
dugc goi bdi mdt thuat toin transform dé lam edng viée cla né nhu
ching ta sé thdy ngay sau day.

Test cac chuyén déi chudi

Sau khi tao mdt 16p, ban nén tac modt driver thir nghidm d& béo
ddm ring khoéng chi ma cGa ban chinh xdc ma con hudng dan ngudi
khac cach st dung ma clia ban nhu thé nio.

Danh sdch sau ddy trinh bay cho ban cdch tao mét driver tha
nghiém nhim minh hoa cdc loai dau vao khac nhau tit ngudi dung va
cho thdy 1ép duge s dung nhu thé nao.

1. Trong code editor ma ban chon, mé lai file nguén d& chia ma
cho chuong trinh tha nghiém.

Trong vi du nay, chuong trinh thd nghiém dugc d3t tén la
ch58.cpp.
2. G8 nhdp ma tir Listing 58.2 vao file.
Listing 58.2: Driver thir nghiém chuy&n adi chudi.

int main(int argc, char **argv)
{

vector<string> stringArray;

if (arge <2)

{
cout << “Usage: ¢h7_3 string1

[string2 string3...]" << endl;
cout << “Where: string[n] is the
string to convert” << endl;

return -1;

}

{/ First, do them individually.

cout << “Individual Conversions; " <<
endl;

for ( int i=1; i<argc; ++ )

{
cout << “Input String: * << argvli]

<< endl;
string sLower =
convert_to_lower_case( argv]i] )

cout << "Lowercase String: " <<
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sLower.c_str() << endl;
string sUpper =
convert_to_upper_case( argvii] );
cout << “Uppercase String; “ <<
sUpper.c_str(} << endl;
stringArray.insert(
stringArray.end(}, argv[i} ); =3
|
// Now do the whole array.
transform(stringArray.begin(},
stringArray.end(),
stringArray.begin(),
StringConvertToLowerCase() );
/f Print them out.
cout << endl << “Array Conversions: " <<
endl;
vector<string>;:iterator iter;
for { iter = stringArray.begin(); iter
|= stringArray.end(); ++iter )
cout << “String: " <<
(*iter).c_str() << endl;
cout << endi << “individual String
Whitespace Strip Test: * << endl;
string whiteSpace = * This is a test

string sNoWhite = strip_leading(
whiteSpace );

cout << “Stripped String: [ <<
sNoWhite.c_str(} << “]”" << endl;

sNoWhite = strip_trailing{ whiteSpace );

cout << “Stripped String: [* <<
sNoWhite.c_str{) << “}" << endl;

transform{stringArray.begin(),
stringArray.end(),

stringArray.begin{},

StringStripSpace() );

cout << endl << “Array of Strings
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Whitespace Strip Test: “ << endl;
for ( iter = stringArray.begin(); iter
I= stringArray.end(); ++iter )
cout << “String: [* <<
(*iter).c_str{} << “]" << endl,
return (;

}
3. Luu m& ngudn trong code editor va déng ing dung bién soan.

4. Bién dich m& ngudn bang trinh bién dich ua thich trén hé diéu
hanh ua thich.

5. Chay chuong trinh trén hé diu hanh ua thich.
Néu ban d4 lam ddng moi thd, ban sé thdy két qud duge trinh bay
trong Listing 58.3 trong clia s& console.
Listing 58.3: Két qua tir cudc thir nghiém chuyén adi chudi.

$ /a.exe “ This is a test” “This is
another test “ “ Final Test “ 22
Individual Conversions: >3
Input String: This is a test
Lowercase String: this is a test
Uppercase String: THIS IS A TEST
Input String: This is another test
Lowercase String: this is another test
~ Uppercase String: THIS 1S ANOTHER TEST
~ Input String: Final Test
Lowercase String: final test
Uppercase String: FINAL TEST
Array Conversions:
String: this is a tast 25
String: this is another test
String: final test
Individual String Whitespace Strip Test:
Stripped String: [This is a test ]
Stripped String: [ This is a test]
Array of Strings Whitespace Strip Test:
String: [this is a test]
String: {this is another test]
String: [final test]
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Dong déu tién cha k&t qua don gian la tén file thue thi va céc dai
s8 cho chugng trinh (duge minh hoa tai = 2). Nhu ban c¢6 thé théy
ching ta chuyén vao ba d6i s8. C4c phép bién ddi khdc nhau duge
chay trén timg d6i s6 nay. Pdu tién ching ta si dung cdc ham tién
ich (nhu duge minh hoa tai = 3) dé chuyén d8i timg chudi ddu vao.
Diéu nay don gidn cho thdy cdc ham lam viée tdt. Tiép theo, cde
chubi duge thém vaoc mét méng (dugec minh hoa tai => 4 trong Listing
58.2). Sau 46, cdc ham transform duge 4p dung, chuyén déi mdi chudi
thanh chit thudng (duge minh hoa trong két qui tai = 5). Sau cling,
dé thdy su bién ddi cé thé duge 4p dung cho bat ky chudi nhyu thé
nao, ching ta st dung cdc ham loai bd khodng tring d& thay déi céc
chudi sao cho khéng ¢6 khodng tring ding truée va ditng sau.

Kij thudt 59: Thie thi mdt giao dién chudi hod

- *

Tiét kiém thoi gian bing cach:
® Tim hiéu cac giao dién (interface)
B Tim hiéu sy chubi ho4 (serialization)
B Thuc thi mdt giao dién chudi hoa
B Test giao dién

Thue thi c4c giao dién (interface) cé thé tiét kidm cho ban vd sd
thdi gian khi ban lam cing mot cong viée lip di ldp lai nhiéu l4n
trong tmg dung ho#c thim chi qua c4c dng dung. Ngoai ra, né thu
thap tat cd ma cho mét tdc vy nio d6 & mdt nai 1am cho viée thay déi
dinh dang ctia cdc file xudt hodc thuit todn duge sit dung cho chic
nidng cuta giao dién trd nén nhanh chéng va dé dang.

Né&u ban di timg sit dung Java 1am ngdn ngit 14p trinh, ¢6é 18 ban
da quen thug§c véi cdc giao dién. Pon gidn mét giao dién (interface) la
mdt 16p ¢d s ma tit dé ban cé thé thita ké& viée cung cdp mét dich vu
(service) nao d6. Ngon ngit C++ hé trg cdc giao dién mic du chuing
hoi khdc vé cd phdp. Khong gidng nhu mdt 16p co sd di€n hinh, cde
giao dién it cu thé hon va thudng khéng cho phép tng dung dua vao
ching, nhung thay vac dé st dung ching dé cung cip mdt dich vu
riéng biét. Trong C++, giao dién 1a mot 16p co s& do thudn tuf, chia
nhiéu phuong thitc do thudn tuy. Phuong thic do thudn tuy khéng
gidng nhu phuong thic do théng thudng phdi duge ghi dé béi mét 16p
dén xudt. Vi dy, mdt giao dién c6 thé cho phép 16p ty in ra hodc tu
luu sang mot file hodc thdm chi cap phédt b nhé cia né tif mot dang
khéng gian phan cing chuyén biét nio dé. K§ thuat nay huéng dén
ban cdch thuc thi mdt khdi niém quan trong - chudi ho# (serializa-
tion) - duéi dang mét giao dién. Piéu quan trong nhit vé cdc giao
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dién va cdch ching sé ti&t kiém cho ban phin lén thdi gian la néu
ban thita k& tit mét giao dién, ban cé thé chuyén déi tugng dén bat ky
ham ho#c phuong thic von lam viée v6i cdc d6i tugng thuyc thi giac
dién dé. Do 46, néu ban c6 mdt ham duge st dung 36 luu tat ca loai
ddi tugng, ban c¢6 thé chuyén déi tugng dén ham mién 1a né thyc thi
giao dién Save.

Vé co ban, serialization (chudi hod) 1a khd ning mét d6i tugng tu
ghi sang mét dang luu trii 6n dinh nao dé. Ma lam c¢ong viéc nay cé
khuynh huéng giéng nhau tir 16p nay dén 16p khdc; dif liéu duge ghi la
nhiing gi thay d6i. Do d6, su chudi hod hoan toan thich hgp véi tién
trinh tao moét giao dién.

Cé hai bude cd bdn dé thyc thi mét giao dién trong l6p:

® Ban phdi tao Ip giao dién that sy va nhan dang tat ca ving ma ban
can dif li&u nhap tir I6p dan xuét. Tai giai doan nay, ban thyc thi tat
¢& chuc nang cho Idp giao dién - tao né nhu thé né 1a mot I6p chinh
cho uing dung.

W Sau khi datao Idp giao dién, ban thiét 1ap I8p dan xudt dé thua ké tu
né {va dé thyc thi bat ky ham 3o ma giao dién doi hi).

Thuc thi giao dién serialization

Giao dién phé bién nhat la giao dién serialization. Giao dién nay
dugce st dung béi nhiéu thu vién 16p phé bién ching han nhu MFC cho
phép mot 461 tugng duge ghi sang bd nhé dn dinh (chdng han nhu
méjt file) mién 14 né thyc thi mot giao dién nhét quan. Trong vi du
nay, ching ta s& khai thac cach tao cde giao dién serialization va dp
dung giao dién d6 viao mét 16p hodc cdc 16p nao 44,

1. Trong code editor ma ban chon, tao mdt file méi d€ chida ma
cho dinh nghia giao dién cia kj thuat.
Trong vi du nay, file duge d4t tén 1a ch59.h mic di ban ¢6 thé
st dung bat ky tén ndo ban chon. File nay s& chifa dinh nghia
l6p cho d&i tugng serialization.
2. GB nhép mé ti Listing 59.1 vao file.
Listing 59.1: Ma giao dién serialization

#ifndef _SERIALIZE_H_
#define _SERIALIZE_H_
#include <string>
#include <vector>
#include <iostream>
#include <fstream>
using namespace sid;



Phén VIll: C4c tién ich 473

class SerializeEntry
{

string _name;
string _value;
public;
SerializeEntry(void)
{
'
SerializeEntry( const char *name, const
char *value )
{
setName( name );
setValue( value };
}
SerializeEntry( const char *name, int
iValue )
{
setName( name );
setValue( iValue );
!
SerializeEntry( const char *name, double
dValue )
{
setName( name ),
setValue{ dValue );
}
SerializeEntry({ const SerializeEntry&
aCopy )
{
setName( aCopy.getName().c_str{} );
setValue{ aCopy.getValue().c_str()
I}
}
SerializeEntry operator={const
SerializeEntry& aCopy)
{
setName{ aCopy.getName().c_str() };
setValue( aCopy.getValue().c_str()
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return *this;

void setName( const char *name )
{
if ( name )
_name = nams;
else
_hame = "7,
}
void setValue( const char *value }
{

if { value )
_value = value;
else
_valug = “™;

}

void setValue( int iValue )

{
char szBuffer[ 20 |;
sprintf(szBuffer, “%d", iValue ),
setValue { szBuffer ),

l

void setValue{ double dValug )

{
char szBuffer[ 20 ];
sprintf(szBuffer, “%If", dValue );
setValue { szBuffer ),

}

string _getName(void] const

{
return _name;

i

string getValue(void) const

{
return _value;
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class Serialization
{.
private:
long _majorVersion;
long _minorVersion;
protected:
virtual bool getEntries( vector<
SerializeEntry >& entries ).

return true;

}

virtual string getClassNamel(}

{
return “None”;

}

public:

Serialization{void)

{
_majorVersion = 0;
_minorVersion = §;

!

Serialization{ long major, _
long minor ) -2

_majorVersion = major,;
_minerVersion = minar;
}
Serialization( const Serialization&
aCopy )
{
_majorVersion = aCopy._majocVersion;
_minorVersion = aCopy._minorVersion;
}
Serialization operator=( const
Serialization& aCopy )
{ _
_majorVersion = aCopy._majorVersion;
_minorVersion = aCopy._minorVersion;
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return *this;
}
{1 Accessors
void setMajorVersion{ long major )
{
_majorVersion = major;
!
long getMajorVersion( void )
{
return _majorVersion;
}
void setMinorVersion{ long minor )
{
_MminorVersion = minor;
}
long getMinorVersion( void )
{
return _minorVersion;
)
// Functionality
bool write( const char *strFileName )
{
// Note the call to the virtual
methad. This must
/1 be overridden in the derived
class code.
vector< SerializeEntry > entries,
getEntries{ entries );
if { entrigs.size() ==0)
return false;
/{ Try opening the output file.
ofstream out( strFileName,
ofstream::out | ofstream::app );
if ( out.fail() )
return false;
/f Write out the class name.
out << “<” << getClassName() << ">"
<< endl;

2> 1

23
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/7 Write out the vers cn information.
out << "\t<VERSION: * <<
_majorVersion << " <<
_minorVersion << "« VERSION>" <<
endt;
vector< SerializeEr tv 7 >:iterator
iter;
for ( iter = entrie: .hegin(); iter
1= entries.end(); ++iter )
{
aut << "< <<
{*iter).getName().c_str{) <<
" << andl;
out << "M" <«
(“iter).getValue().c_str{) <<
endl; _
out << "M/ <<
(*iter).getName().c_str(} <<
“S" << endi;
}
out << “<f” << getClassName() << “>”
<< endl;
return trug;
}
1%
#endif
M4 nay luu mét 16p duge &n dinh sang mét stream (ludng) ddu ra
theo dinh dang XML chufin. R rang c6é thé di don gidn chinh sia 16p
dé& xudt theo mot dinh dang khéace nao (6, nhung vi muc dich don gién,
ching ta s& si dung XML. Thanh vién quan trong cia lép 14 phuong
thie write duge minh hoa tai = 1. Phuong thifc nay ghi ra cdc thanh
vién cla mot 16p theo dinh dang XML s dung cdc bién thanh vién
cla 16p dé quyét dinh file xufit va théng tin phién bdn. Chii y 16p theo
ddi théng tin phién bin riéng cia né dé ban c¢6 thé st dung né nhim
quyét dinh xem mot phién bin 6n dinh cia 16p ¢6 phai 12 phién bén
thich hgp cho (ng dung hay khéng. Thong tin phién ban duge dinh
nghia trong constructor nhu duge minh hoa tai =2 2.
Hiy xem phuong thic write; dudng nhu mé lam meoi thit ma ban
mong dgi mot d6i tugng serialization thuc hién. Phdn quan trong cda
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ham duge minh hoa tai = 3 vén 14 mét 1énh goi d&€n mot phuong thie
4o c6 tén la getEntries. Phuong thiic ndy v6n s& duge ghi d& bdi bat
ky 16p vén st dung giao dién nay trd vé cdc bién thanh vién riéng 1&
cta 16p dudi dang mot mang chudi. Sau khi phuong thie nay duge tao
cho 16p, phan con lai c¢ha chifc néng cda giao dién serialization s& lam
viéc bat ké ndi dung cia cac 16p din xudt la gi.

3. Luu file ngudn va déng file trong code editor.

Nhu ban cé thé thay 1ép serialization tu lam hau hét cong viée. N6
doi héi thue thi chi hai phuong thite ao:

B Phugng thic getElements tra vé tat cd phan td trong cla 1ép ma
ban muén luu.

B Phuong thic getClassName tra vé tén cla Idp dé sif dung lam géc
clha cay XML v8n nhan dii lidu phan tif ma chung ta ghi ra.

Ngoai ra, ban c¢6 thé xdc dinh cdc phién bdn chinh va phu cho file
duge chudi hod sao cho néu ban muén import cac file duge chudi hod
hién ¢6, sau ndy ban s& c6 thé import dit liéu duge tao ra bdi cée
phién bdn cd hon cla mi ngudn vi mic dinh cac gid tri bi thi€u mot
cdch phi hop néu nhilg gia tri méi da duge thém vao thoi diém dé.
Test giao dién Serialization

Sau khi da dinh nghia giao dién serialization, budc k& tiép 1a thuc
thi giao dién d6 cho mat 16p that sy. Diéu nay cho ban théy tién trinh
serialization dugc sit dung nhu thé nao va khéi niém interface s& tiét
kiém bao nhidu thdi gian trong cdc phan thye thi 16p sau nay. Hiy
xem viéc tao mot 16p véi cdc thanh vién cdn duge luu trit mdt cdch dn
dinh,

1. Trong code editor, tao mét file méi d&€ chia méa cho 16p th
nghiém cta k¥ thuit.

Trong vi du nay, file duge dat tén 1a ch59.cpp méc du ban cé
thé st dung bat ky tén nao ban chon. File nay s& chita ma thi
nghiédm cho ky thuit nay.
2. G6 nhdp ma ti Listing 59.2 vio file cda ban.
Listing 59.2: Tesl giac difn serialization

#include “serialize.h”
class MyClass : public Serialization
{
private:
int _iValue;
string _sValus;
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double _dValue;
protected:

virtual bool getEntries( vector

< SerializeEntry >& entries )

{
entries.insert( entries.end(),
SerializeEntry( “ivalug”,
_iValue ) );
entries.insest( entries.end(),
SerializeEntry{ "sValue",
_SValue.c_str(} ) );
entries.insert{ entries.end(),
SerializeEntry( "dValue”, _dValue
)%

}

virtual string getClassName( void )

{
return “MyClass”;

}

public:

MyClass{void)
: Serialization(1,0)

{

_iValue = 0;
_tValue = (0.0;
_sValug = “;

}
MyClass(int iVal, double dVal, const
char *sVal)
. Serialization(1,0)

_iValue = ival;
_dValue = dval;
_sValue = sVal;
}
virtual ~MyClass()
{
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Save();
}
virtual void Save()
{
write( “MyClass.xml" );
t

};

int main()

{
MyClass m1(1,2.0,"One");
return G;

}

Lép nay thuc thi modt tdp hop dit lidu v6i mdt gia tri chubdi, mét gia
tri s& nguyén va mdt gid tri ddu dong (double). Cong viéc quan trong
x4y ra trong ham &o getEntries v6n tao mdt mang phén tir € xudt dé
chudi hod. Phuong thifc nay dugc minh hoa tai  =» 4 ghi dé phuong
thde giao dién serialization va sé& dugc st dung d€ xudt. Sau khi
phuong thic nay duge ghi d2, phdn mé cdn lai lam viée nhu mong
muén trong giao dién. Chu ¥ viéc si dung ldp Serialization (dugc
minh hoa tai <> 5) dé chia dif liéu cho médi phan ti. Bdi vi 16p nay cé
thé duge din xuit d€ tdn dung cdc kiéu di liéu khde, khdi niém
interface lam viéc tham chi vao tuong lai.

3. Luu mi ngudn dudi dang mot file trong bd soan thao va déng
img dung soan thdo.

4. Bién dich ma nguén biing trinh bién dich ua thich trén HTML
ua thich. '

5. Chay chuong trinh trén hé diéu hanh ua thich.

Né&u ban da lam ding mei thi, chuong trinh s& tao mot file két qud
c6 tén la MyClass.xml trong hé théng file cia hé diéu hanh. File nay
s& chda két qud sau diy sau khi dng dung duge chay.

$ cat MyClass.xml
<MyClass>
<VERSION>1:0</VERSION>
<iValue>
1
</Value>
<sValue>
One
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</s'Jalue>
<dValue>

2.000000
<fdValue>
</MyClass>

Trong két qud, ban ¢ thé thay tat cd phdn ti di lidu duge xdc
dinh trong lép MyClass dd dugc xuit théng qua giao dién serializa-
tion. Piéu nay cho thdy ma lam vidc nhu di x4c dinh. Cing cha ¥
théng tin phién ban duge xdc dinh trong constructor cho 16p MyClass
{duge minh hoa tai < 6) duge xuét trong file 8n dinh dé€ ching ta cé
thé tdn dyung né néu ching ta thém cdc thanh vién mdi vao ldp
MyClass.

Nhu ban c¢6 thé thdy 16p serialization 1am chinh xdc nhiing gi né
phédi lam. Ngoai ra, chi ¥ m# cho 16p serialization hau nhu khéng ¢6
lién quan dén l6p ma né duge goi tif d6. Viéc thiéu sy chuyén cung
ho4d nay cho phép ching ta dé dang t4di st dung 16p lam mét giao dién
cho bao nhiéu 16p khéc tuy thich - cho phép ting 16p chubi hoa di
lidu mdt cdch hidu qud. '

Ciing chd ¥ néu ban dot ngdt duge huéng din thay ddi dit lidu xuit
sang mot dinh dang khéng phdi XML, ma can diéu chinh & chi mét
ndi.

Piéu nay tiét kiém cho ban thdi gian, trdnh nhitng sai sét va theo
kip nhimg wu di€m tét nhédt cla lap trinh hudng dé&i tugng.

Kj thudt 60: Tao mot [6p Buffer chung

Tiét kiém thé&i gian bing cach:
B Tim hiéu cac 15i tran bd dém (buff.:r overflow)
B Ngan cac 18i tran bé dém khéng bi khai thac nhu la mét rdi ro an
ninh
8 Tao mdt Iép Butfer dé x{ 1y cac 13i nay
B Testldp

Tran bd dém x4y ra trong phén ién cdc chuong trinh C hofic C++.
Bay gi¢ hay tudng tugng doc dit li.u tir mét file nhip liéu. Ma C va
C++ dién hinh c¢6 thé tréong nhu sau:

char szBuffer[80];
int nPos = 0;
while { leof(fp) )
{
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szBuffer[nPos] = fgetc(fp);
if { szBuffer[nPos] == ' )
break;
NPOS++;

}

Thudng trinh nay phdi doc mot chubi tir file, doc cho dén khi né
gap phdi mot ky tu (1) hodc cudi file. Nhung diéu gi x4y ra khi chubdi
dai hon 80 ky tu? Trong trudng hop dé, thudong trinh tiép tuc doc
théng tin, ghi d& cédc vi tri bé nhé¢ theo sau bign szBuffer. Chung ta
goi vAn dé nay la mot sy tran by dém (buffer overflow). Thong tin
nao duge luu trir trong cdce vi tri bé nhé d6? Khoé néi: C6 thé khéng ¢
gi quan trong & diy hodc c6 thé mot dia chi trd vé quan trong cho mot
ham dugc ghi dé. Trong trudng hdp trude, c¢6 thé ban khong bao gis
thdy mét van dé. Trong trudng hgp sau, chudng trinh cé thé d& dang
bi ph4a v&, phoi bay mdt diém yé&u nghiém trong ra truée thé gidi bén
ngoai.

Nhitng vén dé nhu vay dudc goi 1a su tran b dém that su rit phé bién
trong th# gidi phdt trién phdn mém - nhung trir phi ching gdy ra
nhitng vén dé ldn (hosic tham chi chua duge phat hién), cdc nha lap
trinh ¢6 khuynh huéng bé qua chiing. Tham chi sy tran by dém duge
xem 1a van dé an ninh s6 1 trong phin mém ngay nay. Phy thuje vao
tng dung, mét sy tran bd dém cé thé lam 46 vé dng dung hosc don
gidn huy mét phin quan trong nao dé cla bic tudng an ninh vén ngin
mdt ngudi dung bén ngoai khéng chinh stta dir liéu trong mdt chuong
trinh. V4y thi tai sao ching ta khéng lam mot diéu gi d6 vé diéu nay?

Céc 1oi gidi ddp don gidn trong khi ngé ngdn: day 1a cdch ma
ching ta da luén viét méd, vdn dé khéng nghiém trong nhu vy va
ching ta sé thay d6i bay gid. Thue sy vdn dé tuong d6i dé giai quyét
- va khong ¢6 1y do nao dé khong lam nhu vay. Ky thuit ndy hudng
dén ban cach thuc hién nhu thé nao. Biing cdch loai bd nhitng rdi ro
an ninh, ban sé cung cAp mét dng dung an toan hon va gidm thiéu
llmng thdi gian bap danh ra d€ cdp phat cdc bang va 16i an ninh va
gidi quyét nhimg con dc mdng hd trg khich hang, diéu nay sé& tiét
kiém cho ban nhiéu thdi gian.

Vi dy, hay tuéng tugng viét lai thudng trinh vita duge cho dé né
tréng nhu sau:

Buffer szBuffer(80); = 1
int nPos = 0;
try
{
while ( lecf(fp) )
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{
szBuffer[nPos] = tgetc(fp);
if ( szBuffer[nPos] == '{')
break; '
NPOS++;

}
catch ( BufferException& exc )

{
printf("Buffer Overflow!™);

}
return O,

Bay gid md nay khéng lam chuong trinh 43 v&. Khéng giéng nhu
mé trude d6, vén d4 s dung mét méng tinh, chuong trinh nay st
dung mot 16p

Buffer (xem > 1) dé quan 1y bé dém. Lép Buffer kiém tra xem bd
dém bén duéi di bi ghi dé hay khdng va ngin bd nhé tré nén qua tai.
Né&u mét trong hai didu kién x3y ra, chuong trinh dua ra mét ngoai 18
- vi phuc héi méot cdch tinh t&.

Gidi phédp nay cho phép cdc chuong trinh hoat dong theo cdch 1y
tudng d6 1a ty gidi quyét cdc vdn dé. Cé 18 khong thé phuc hdi hoan
toan tir mot 16i nhu vay, nhung it ra chuong trinh ¢6 thé thoit méjt
cich an todn, tdt tat cd noi két va khong d€ hé diéu hanh bi tn hai.
Pay la nhitng gi ma sy an ninh phidn mé&m néi dén. Vay van dé 1a tao
mdt 16p thuc thi by dém chung va bdo vé dif lidu cda ban. P6 14 muc
dich ctia ki thuat nay,

Tao lép Buffer

Gidi phdp ma ching ta s& thue thi cho sy tran bd dém 1a tao mét
lép bdo vé by dém dit liéu biing cich chi cho phép truy cip dén cdc
vung hgp 1& cda bd dém. Lép nay ghi dé cdc todn t von cho phép
truy cip dén cdc ky tu riéng 1é va bdo ddm tat ci thao tdc gin, sao
chép, va x ly 1am viée chi trén ciic phan hgp 1é clia by dém. Bay gid
hay taoc 16p d6 bay gid.

1. Trong code editor ma ban chon, tao mét file mdi dé chita mi
cho file ngudn cda kj thuit nay.

Trong vi du nay, file duge d4t tén 1a ch60.cpp mac da ban cé
thé sit dung bat ky tén nao ban chon. File ndy sé& chida dinh
nghia 16p cho d6i tugng tu dong ho4.

2. Go nhdp maé trong Listing 60.1 vao file ctua ban.
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Listing 60.1: L6p Buffer

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <string>

using namespace std;

¢class BufferException >4

private:

string _errMsg;

public:

BufferException( void ) 25
{
_errMsg = "
}
BufferException{ const char *msg )
{
_errMsg = msg;
}
BufferException{ const BufferExceptiond
aCopy )

_errMsg = aCopy._errMsg;
}
const char *Message()
{

return _errMsg.c_str{);

1
void setMessage( const char *msg )
{
_errMsg = msq;
}

class Buffer

private:

/{ $Member: m_Buffer - This is the
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actual area of allocated memory.
char *m_Buffer;
{// $Member: m_Size - This is the size of
the allocated memory. -
int m_Size;
protected:
virtual void print_buffer( const char
*strPrefix )
{
printf(*%s: [*, strPrefix );
for { int i=0; ixm_Size; ++i )
printf(*%c", m_Bufferfi] );
printf(“]\n"});

}
virtual void ctear()
{

it { m_Butfer )

delete m_Buffer;

m_Buffer = NULL;

m_Size = 0;
}
virtual void copy( const Buffer& aBuffer

)

m_Buffer = new char[ aButfer.Size()
I;
memcpy{ m_Butfer, aBuffer._Buffer(),
aBuffer Size() );
m_Size = aBuffer.Size();
}
virtual void allocate( int nSize )
{
m_Buffer = new char[ nSize ;
memset{ m_Buffer, 0, nSize },
m_Size = nSize;
|
const char *_Buffer{void) const
{
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return m_Buffer,

]

public;

/1 Void constructor. No memory is allocated

or available.

Buffer{void)
: m_Buffer{NULL), m_Size(0)

{
/f Clear everything.
clear();

'

/f This is a standard constructor.

Buffer({ int nSize )
. m_Buffer(NULL), m_Size(0)

clear();
allocate{ nSize ),
}
{1 Copy the constructor.
Buffer{ const Buffer& aBuffer }
. m_Buffer{NULL), m_Size(0)

clear(});
copy{ aBuffer );
}
virtual ~Buffer()
{
clear(};
}
// Operators
Buffer &operator=(const Buffer& aBuffer)
{
clear();
copy( aBuffer );
return *this;
}
Butfer &operator=(const char *strBuffer)
{
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/1 |t they are assigning us NULL,
just clear
// everything out and get out of
here. ‘
clear();
if { strBuffer == NULL )
return “this;
// Otherwise, we need to set up this
object
// as the passed-in string.
allocate( {int)strlen{strBuffer)+1
)
memcpy{ m_Buffer, strBuffer,
strien(strBuffer) );
return *this;
)
char& operator(](int nPos) 2> 2
{
if { nPos < O Il nPos > m_Size-1 )
throw BufferException{ “Buffer:
Array index out of range” );
return m_Buffer[ nPos ],
}
operator const char*() 23
{
#/ Just give them back the entire
buffer,
return m_Buffer;
}
const char *¢_str( void )
{
return m_Buffer;

{/ Here come the accessor functions.
int Size() const
{

return m_Size;
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// These are memory-based functions.
void Set( char ¢ )
{
for ( int i=0; i<m_Size-1; ++i )
m_Buffer[i} = c;

}
void Clear{ void )
{
Set( 0);
}
Buffer operator(){int nStart,

int nLength) =>4

// Do some validation
if { nStart < 0 |l nStart > m_Size-1

{
throw BufferException{”Buffer;
Array index out of range”);
}
if { nLength < O Il nLength >
m_Size-1 Il nStart+nLength >
m_Size-1 )

throw BufferException(“Buffer:
Length out of range™);
)
Buffer b{nLength+1);
for { int i=0; i<nLength; ++i )
b[i] = m_Buffer[i+nStar];
return b;
}
b

- Trong mi trong listing & trén, cdc phén t& nhat dinh lam cho né
tré thanh mdot bude quan trong di 1én tif mang ky tu C++ chuéin. Trén
hét chd ¥ cdch cac kj tu duge truy tim biing cdch st dung todn tif tao
index ([ 1). operator [ ], dugc minh hoa tai < 2 cdn thén kiém tra xem
index dugc y&u cdu c6 nidm trong mot ddy hgp 1é¢ hay khong. Néu
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khéng né s& dua ra mdt ngoai 1&. Tuong tu chudi con operator ( )
(duge minh hoa tai = 4) kiém tra d€ bido ddm ring tit cd ky tu ndm
trong ddy hogp 1é. Khang gidng nhu mang ky tu, 16p Buffer cho phép
ban trich xudt cdc doan nhd cda chinh né, nhung bdo vé ngin ngla
cdc doan khong hop 18. Bdi vi gid tri trd vé 14 mét d6i tugng Buffer,
phuong thife nay an toan khéi su tran (overruns). Ban cé thé chi ¥
todn tf chuyén d6i duge minh hoa tai dong duge ddnh d4du la - 3; né
dudng nhu cung cAp mdt cdch dé€ nha l4p trinh huy chudi. That ra béi
vi né trd vé méot pointer hiing didn dén by dém, nha l4p trinh khéng
thé tryc ti€p thay d6i né ma khéng cast chudi, mdt viéc ma trinh
bién dich s& sdn sang chd ¥. Toan bd ¥ tudng l1a ching ta ng#n nha
lap trinh khéng lam mét diéu gi d6 gay ra cac su c6 ma khong suy
nghi ki vé né.
3. Luu méa ngudn trong code editor.

Chu y réing chiing ta tao l6p Exception riéng clia chang ta (duge
minh hoa tai dong duge ddnh ddu la = 5) dé trd vé cdc 156i ti 16p
Buffer. Nén c¢6 cdc dang ngoai 1é riéng cia ban thay vi st dung cdc
kiéu co ban. Theo cach d6, nha 14p trinh cé thé x 1y cdc 16i hé thong
bang nhitng c4dch khéc vdi nhitng gidi phép l4p trinh.

Test I6p Buffer

Sau khi tao mét 1dp, ban nén tac mot driver thir nghiém dé€ béo
ddm khéng chi ma cda ban chinh xdc ma con hudng din ngudi ta cdch
s dung mi cGa ban nhu thé nio. Cdc bude sau ddy huéng din cich
thuc hién:

1. Trong code editor ma ban chon, mé lai file ngudn dé& chia ma
cho chuong trinh thir nghiém.

Trong vi du nay, chuong trinh tht nghiém duge dit tén la
ch60.cpp.

2. Gé nhap ma tu Listing 60.2 vao file.
Listing 60.2: Driver thit nghigém cho |6p Butfer

int main{int argc, char* argv(}}
{
Buffer b1(20);

Buffer b2;
b2 = b1,
b1 = “This is a test”; ~> 6

printf(*The buffer is: %s\n", (const
char *)b1),
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b1[2] = ‘&’
printf(“The buffer is: %s\n”, (const

char *)b1); -
try
{

b1[-1] = ‘a’; >7
}
catch ( BufferException& exc )
{

printf("Caught the error: %s\n”,

exc.Message() };

}
// Test the “sub-buffer” function.
Buffer b3,
b3 = b1{0,4}); > 8
printf(“The new buffer is: {");
for ( int i=0; i<b3.Size(); ++i )
printf(“%c”, b3[i] );
printf("]\n");
return O;
}

Ma & trén thi hanh mét s6 chic néng quan trong cia 16p Buffer.
P4u tién ching ta kiém tra xem cdc todn td gan lam viéc nhu mong
doi hay khong. Diéu ndy dugc minh hoa tai = B trong Listing 60.2.
Tiép theo, chiing ta test xem 14 gic tao index ¢6 lam viéc t6t hay
khong nhu duge minh hoa tai ® 7. Néu né lam viéc tét, chung ta
mudn thdy ngoai 1& duge dua ra va dugce in ra trén console. Sau cing,
chung ta test cdc ham thudng trinh con bing cdch trich xudt mjt
phan clia bd dém va lam cho né trd thanh mét d6i tugng Buffer méi
{(duge minh hoa tai > 8). Néu todn tif lam viéc chinh x4c, ching ta sé&
thdy bd dém mdéi 1a bon ky ty ddu tién clta chudi gde, hdy test né
Xem.

3. Luu file ngudn trong code editor va déng dng dung soan théo.

4. Bién dich file ngudn biing trinh bién dich ua thich trén hé diéu
hanh uva thich.

5. Chay ung dung trén hé diéu hanh ua thich.

Néu ban 44 lam t6t moi thd, ban s& thdy két qud sau diy trén cla
s6 console:
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$ Jaexe

The buffer is: This is a test

The buffer is: Thas is a test

Caught the error; Buffer: Array index out

of range

The new buffer is; [Thas |

Nhu ban c¢6 thé thdy két qua chinh la nhimg gi ching ta d4 mong

dgi. Loi da duge tao ra va duge dén bAt va théng tin ngoai 18 da duge
in sang console. Chudi con da la nhitng ky ti ma chidng ta ciing mong
dgi biéu thi ring todn tf gdn gdc va cdce todn tit chudi con chinh xdc.
Bing cach st dung 16p nay, chiing ta c6é thé mong d¢i tigt kiém nhiéu
thdi gian trong viéc g& réi céc ing dung va trong viéc phat trién cdc
tmg dung bédi vi nhiédu chide ning duge phoi bay lam cho kiém tra di
liéu ddu vao nhanh hon.

Nhu ban ¢6 thé thay, ma nay mang lai tinh an toan cao hon. Chéc
chin né danh bai viée cho phép cdc bd dém bi tran va bd nhé bi qud
tai.

K thudt 61: MF mit file bing cdch s dung

Tiét kidm théi gian bing cich:

B Thém ma dé cho phép ngudi dung x4c dinh cac dudng dan tim kiém
di dén cac file

B Tao mét ISp nhidu dudng dan tim kiém

W Testldp

Mét diéu thudng x4y ra khi thiét k& phan mém ma4y tinh: ban dé nghi
ngudi dung xdc dinh mot file 48 md trong ing dung cda ban va sau dé
cho phép ngudi niy chon file d6 bing cdch "duyét” dén dung dubng dan.
That khéng may, khéng cé cdch nao tét dé tdn dung hé diéu hanh
nén tdng dé tim cac file riéng biét dic bist néu ban mudn ing dung
c6 thé mang chuyén qua nhitng hé didu hanh khic nhau. Do 46, s&
hgp 1y hon néu tao mdt phuong thic dé that sy nhin qua tdt ¢ dudng
dén tim ki&m that sy hién hiu khi ban md mét file mét cdch tu dong
m& khong cin quan tdm né nim & d4u hosc cdch truy cdp ching nhu
thé& nao. :

Ky thudt nay thyc hién céng viée nay bing cdch xiy dung mot 16p
tién ich nhim qudn 1§ nhidu dudng din d€ tim kiém céc file, sit dung
14p d6 d€ tim va doc bat ki file ndo ma ngudi ding xdc dinh. Khéng
c6 diéu ky didu & day - chi 12 mgt cdch tién 1gi d€ tan dung chdc ning
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cai sfin cia cdc ham C++ Standard Library dé tranh cdc viAn dé s
dung hé diéu hanh d& tim céc file vi tién trinh nay khéc nhau cho moi
hé didu hanh. Khéng c6é didu gi ky diéu vé viée tim kiém cdc dudng
dan tim kiém khac nhau vA md céc file, nhung viéc két hgp hai déi
tugng thanh mét déi tugng don sé mang lai mot s6 sic manh va khd
n&ng ma ban cé th€ tin dung trong rat nhiéu dng dung - v6i mot chat
nd luc cda ban. Di nhién, dé I3 toan bd vdn dé cda viéc tao céc l6p
tién ich trong C++.
Lép tién ich mdi ¢6 trach nhiém d6i véi ba cong viée:
m N6 luu trif cac dudng dan khac nhau d& tim kiém va bao dam réng
cac dudng dan dé déu hop 1@
m N6 s dung céac dudng dan tim kiém ddu vao dé tim mét file nao do
khi ngudi dang xac dinh mét file
B No mé file d3 chon va trd mot tham chigéu ddi tugng stream trd vé
nha 1ap trinh dé sir dyng trong viéc x{ Iy file. Sau dé ngudi dung cé
th& tim file nay ndm & d4u - va doc file tu d&i tugng stream khi can
thiét. Ngudi dung c6 thé khong bié€t hodc khdéng quan tam file ma ho
da yéu cu that sy dugc dat & dau mién 12 nd co thé dugc tim théy
doc theo mét trong cac dudng dén tim kiém khac nhau.

Tao I6p nhiéu dudng dan tim ki€m

Mot 16p tién ich cho phép ngudi ding tim mdt file bang céch sd
dung nhiéu dudng din tim ki€ém don gidn hgp ly. Céc bude sau day
tao mdt 16p nhu vay duge goi 13 MultiPathFile,

1. Trong code editor ma ban chon, tao mdt file mdi dé chia ma
cho phén thyc thi cta file ngudn. '

Trong vi du nay, file duge dit tén la ch6l.cpp méc du ban cé
thé€ st dung bat ky tén ndo ban chon.
2. G6 nhap m4i tir Listing 61.1 vio file.
Listing 61.1: Ldp tign it nhiéu dudng din fim kigm.

#include <string>
#include <vector>
#include <fstream>
#include <iostream>
#include <sys/stat.h>
using namespace std;
class DirectoryList
{
private:
vectore string > _entries;
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public:
DirectoryList{void}
{
!
DirectoryList( const char *strDir )
{
_entries.insert( _entries.end{),
strDir );

}
DirectoryList( const DirectoryList&
aCopy )
{
vactor<string>::const_iterator
iter;
for ( iter =
aCopy._entries.begin(}; iter f=
aCopy._entries.end(); ++iter )
_entries.insert(
_entries.end(), (*iter) );
}
bool is_dir{ const char *strDir } 21
{
struct stat st;
if ( stat{ strDir, &st)
==0) >3

if { st.st_mode & S_{FDIR )
return true;
}
return false;
}
void addEntry( const char *strDir )
{
_entrigs.insert( _entries.end(},
strDir );
}
void removeEntry( const char *strDir )
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L

vector<string>;.iterator iter;
for ( iter = _entries.begin(};
iter 1= _entries.end(); ++iter )

if { (*iter) == strDir }
{
_entries.erase{ iter );

}

int count{void) consi

{
return _entrigs.size(};

}

DirectoryList operator+=( const char
*strDir }

_entries.insert{ _entries.end(),
strDir );
return *this;
}
DirectoryList operator-={ const char
*strDir }
{
removeEntry( strDir );
return *this;
}
string getEntry( int idx )
{
if (idx <0 idx > count(}-1}
throw “DirectoryList. Array
Index out of range”;
return _entries[ idx ),

¢lass MultiPathFile

{
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private:
DirectoryList _pathList;
ifstream _in;
string _path;
public:
MultiPathFile(void)
. _path(*")

{
}
MultiPathFile{ const DirectoryList&
aPathList )
. _pathList( aPathList ),
_path{*”}
|
}
MultiPathFile{ const char *strDir )
. _pathlist( strDir ),
_path(*")
{
}
void addPath{ const char *strDir )
{
if ( _pathlist.is_dir{ strDir ) )
_pathList.agdEntry( strDir };
else
printf(“Invalid path:
[%s]\n”, strDir );
}
void removePath({ const char *strDir )
{
_pathList.removeEntry( strDir );
t
bool open( const char *strFileName ) -2
{
for (int i=Q;
i<_pathList.count{); ++i )
{
string sDir =
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_pathList.getEntry( i );
string sFullPath = sDir +
strFileName;

_in.open( sFullPath.c_str(),
i0s::in );
if {!_in.fail{) )
{
_path = sDir;
return true;
}
_in.clear{);

return false;

}
void close()
{

_in.close{);
]
ifstream& file(void)
{

return _in;
'
string CurrentPath{void)
{

return _path;

h
3. Luu mi ngudn trong ing dyung soan théo mai.
Ma & trén phan chia thanh hai 16p:

m LGép DirectoryList: Lép nay duy tri mdt danh sach cac thy myc
khac nhau trong hé théng va cho nha I1ap trinh c6 mot cach nhat
quan dé truy cap cac tén thu muc. Khéng c6 gi thuc sy ddng ngac
nhién trong 16p nay. N6 chl [a mét wrapper xung quanh I&p vector
Standard Template Library (STL) thiyc hién viéc ki€m tra xem mét
tén nao do cod phai la mdt thu mye hay khéng. (Xem is_dir, dugc
minh hoa tai = 1).

=B Ldp MultiPathFile: Day thyc sii 1a mot phién ban md rong clia cac
file cd bén dugc cung cap bdi XML. N6 duy tri mdt danh séch thu
muc can tim ki€ bing cach st dung Idp DirectoryList dé chia cac
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thu muc khac nhau. Khi mét yéu cdu open dugc nhan théng qua
phuong thic open nhu dude minh hoa tai = 2, 16p 13p lai qua cac
thu muyc khac nhau trong danh sach clia né va cé ma file trong méi
thu muc. Néu file dugc tim.thdy trong mét thu muc da an dinh, né Iuu
trii dudng dan thu mue noi file da dugc tim thay va trd vé mét handle
nham cho phép nha lap trinh truy cap file.

Hai 16p nay (DirectoryList va MultiPathFile) 1am t4t ca cong viée
quan 1y céc dudng dan tim ki€m va sau dé t4n dung cdc dudng din
tim kiém d6 dé mé va xi 1y file. Chd y viée sif dung stat (mot ham C
chuén) duge minh hoa tai dong dugc danh ddu 1a > 3 dé€ kiém tra
xem mbt dudng dan dau vao c6 hgp 1& va ¢6 phai 1a mét thu mue hay
khéng.

Chu § ban s& can thém cdc dudng ddn tim kiém vao hé théng bing
cach st dyng ddu phan cdch dudng didn (day la ddu gach chéo tién
hodc 10i phu thuge vao hé diéu hanh ban dang lam viéc) duge thém
vao cudi dudng dan. Nghia 13 ban phai nhap c:/windows/ thay vi chi la
:/windows bdi vi hé diéu hanh sé& khéng thém d4u phan cdch cho ban.
bieu nay c¢é thé duge gidi quyét dé dang, nhung doi héi thém ma
trong nhing gi da la mot listing kha dai.

Test I6p nhiéu dudng dan tim kiém (Multiple-Search-Path)

Sau khi ban tao mét lép, ban nén tao mét driver thd nghiém dé
bdo ddm khong chi méd cda ban chinh xdc ma cén huéng din ngudi
khde cdch st dung mé cGa ban nhu th€ nao. C4c bude sau day cho ban
biét cach thuc hién:

1. Trong code editor ma ban chon, m¢ lai file ngudn dé chda ma
cho chugng trinh thi nghiém.

Trong v1i du nay chuong trinh thd nghiém duge dat tén Ia
ch61.cpp.
2. GO nhép ma tir Liating 61.2 vao file.

Listing 61.2: Chuong trinh thir nghiém Multiple- Search - Path.

void display_file( ifstream& in )
{
{/ Display the first 100 characters
cout << endl;
for ( int i=0; i<100; ++i )
{
char ¢;
in.get(c);
if { tin.fail() )
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cout << ¢;
else
break;

}
cout << endl;
}
int main{ int argc, char **argv )
{
MultiPathFile paths;
// First, add in all the paths
for { int i=1; i<argc; ++i )
i
paths.addPath( argv(i] );
}
/! Now ask them what they want to do.
bool bDone = false;
whiie ( !'bDone )
{
char szPath[ 256 1;
char szFile[ 256 |,
printf(“Options:\n”); -
printf(“(1) Add a new search
pathn™);
printf("(2} Open a file\n");
printf(“(3) Exit the
programnin®);
printf(“What do you want to do?

)i
int option = Q;
scanf(“%d”, &option );
getchar(),
switch ( option }
{
case 1: 24

printf(“Enter search
path to add: “);
memset( szPath, 0,
sizeof(szPath) };
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gets(szPath);
if ( strlen(szPath) }
paths.addPath(
szPath );
break;
case 2; 2>5
printf{(“Enter file to
open: “Y;
memset( szFile, 0,
sizeof(szFile) ),
gets(szFile);
it ( strien{szFile) )
if { 'paths.open(
szFile } )
printf{“Error
finding file
%s\n”,
szFite );
else
{
printf(“File
found at:
[%s]\n”,
paths.Curren
tPath().c_st

) %
display_fite(
paths.file{)
); > 7
}
break;
case 3. 26
kDone = true;
break;
default:

printf(“Invaiid
Option\n™};
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break;

}
return Q;
}

Ma ¢ trén test nhiéu dudng dén tim ki€m d€ mé csc file. Khi duge
chay chuong trinh cho phép ngudi ding thém cac dudng din tim kiém
khdc nhau vao danh sach thu mue cda ching dé sit dung, sau d6 cho
ngudi dung tim ki€m file bang cdch st dung cdc dudng din d6. Néu
ngudi ding mudén thém mét dudng din tim ki€m méi, ngudi dung
nhép '1' tai dong nhédc trong ma tai = 4. M4 nay nhén dugec mot tén
dudng dan tir ngudi dong va thém né vao danh sdch dudng din tim
kiém. Néu ngudi ding mudn tim mét file, ngudi ding nhap '2' tai
ddng nhdc va chuong trinh nhéc vé tén file cin tim kidm (xem = 5.
Néu né duge tim thdy, né sé dugc in ra cing véi dusng dan ma né da
duge tim thay trong dé. Sau cing, viéc nhap '3’ tai dong nhic s& két
thic vong lap va thoat chuong trinh (xem - 6).

3. Luu mé ngudn trong code editor va sau d6 déng ting dung bién
soan.,

4. Bién dich ting dung bing cdch si dung trinh bién dich wa thich
trén hé diéu hanh wa thich.

5. Chay tng dung trong clia s§ console cia hé didu hanh uva thich

N&u ban da lam ding moi thd, ban s& thdy két qui sau day:

$ /a.exe

Options:

{1) Add a new search path

{2) Open a file

(3) Exit the program

What do you want to do? 1

Enter search path to add: c:/matt/ ->8
Options;

(1) Add a new search path

(2) Cpen a file

(3) Exit the program

What do you want to do? 1

Enter search path to add: c:/work/ 9
Options:

{1} Add a new ssarch path



Phan VIl: Cac tién ich 501
(2) Open a file '
(3) Exit the program
What do you want to do?f 1
Enter search path to add: c:/windows/ =10
Options:
(1) Add a new search path
(2) Open a file
(3) Exit the program
What do you want to do? 2

Enter file to open: DATECL.h -1
File found at: [c:/work/] 2> 12
}{*

* 1
T

*| Header........ DATE

Qptions:

(1) Add a new search path

(2) Open a file

(3) Exit the program

What do you want to do? 3 .

Nhu ban ¢6 thé thdy, 16p tién ich da di qua danh sach dudng din
duge cung cdp cho né (duge minh hoa tai cdc dong = 8, > 9, va =2 10),
da tim thdy dudng dan khép véi tén file duge nhap (duge minh hoa
tai = 11), md file va cho phép ngudi dung doc né. Ngoai ra, né tra vé
dudng dan di dén noi file da duge tim thdy (duge minh hoa tai = 12).
Diéu d6 ¢6 thé duge xuflt cho ngudi diing dng dung. File dugc hién thi
théng qua lénh goi display_file trong Listing 61.2 tai dong > 7.
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