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TOM TAT: Giao thirc TCP/IP déng vai tro rdt quan trong trong viéc phdt trién cdc iing
dung mang. Cdc vmg dung TCP/IP thuong dwoc viét bang C/C++ va goi cdc ham thw vién
dwge hé tro san. Tuy nhién, do c6 nhiéu phién ban thie vién ham trén Unix va Windows nén
nguot ldp trinh gap kho khan trong viéc tai sur dung ma nguon da dwoc viét. Mt khac, ban
than giao tiép ldp trinh cia cdc ham thw vién ndy lam phdt sinh nhimg doan ma nguon ruom
ra, trung lap va khong ro rang. Trong bai bao ndy, chung t6i dp dung cdc mau thiét ké huwéng
doi twong dé phat trién hé thong lop hé tro ldp trinh giao thirc TCP/IP. Hé thong 1op nay giai
quyét van dé th’ng thich trén nhiéu méi truong, thudn loi cho viéc tai su dung ma nguon, dong
thoi lam ré rang ngit nghia cia cac doi twong trong cdc vmg dung truyén thong theo giao thirc
TCP/IP.

Tir Khoa: Mdu thiét ké, Giao thire TCP/IP, Lip trinh hieéng doi twong

1. GIOI THIEU

Céac mau thiét ké huong dbi tuong [1,3,4,8] dugc su dung rong réi va c6 hiu qua trong
viée thiét ké cac phan mém trong nhiéu linh vyc khac nhau. Nhiing mau thlet ké nay c6 thé ap
dung giai quyét nhiéu van dé da dang trong qua trinh phét trién phan mém hudng ddi tuong.
Giao thie TCP/IP [2,5] 1a mét trong nhitng giao thirc mang quan trong dugc s dung thong
dung nhat hién nay dé phat trién cac phan mém mang va truyén thong. Tuy nhién, khi viét cac
chuong trinh C/C++ véi giao thitc TCP/IP, méc du cung mdt yéu cau chirc nang nhung nguoi
lap trinh thuong phai viét nhitng chuwong trinh ngudn riéng cho timg méi truong nhu Unix va
Windows. Mt khac, ma ngudn C/C++ c6 sir dung cac ham trong thu vién lap trinh TCP/IP
thuong ruom ra, trung lap, va kho tdai sir dyng. Bai bao nay nham muc dich trinh bay két qua
nghién ctru cta chung t61 trong viée ap dung cac mau thlet ké kinh dién [4] dé xdy dung mot hé
thdng 16p d6i tuong giai quyet céc van dé trong giao tiép 1ap trinh cua cac ham trong thu vién
1ap trinh TCP/IP. Trong phan 2 chiing t6i s& tom tit lai co ché 1ap trinh TCP/IP cung vé6i nhitng
véan dé nay sinh. Phén 3 s& trinh bay viéc van dung mau thiét ké nhim dé xuit mot kién truc 16p
giai quyét cac dé da duogc néu. Viéc cai dat cac 16p ddi tuong cung voi mot s6 chi tiét k§ thuat
s€ dugc trinh bay trong phan 4. Phan 5 s& diém qua mot sé nghién ctru lién quan va trinh bay
hudng phat trién.

2. GIAO THU'C LAP TRINH TCP/IP

Phén nay trinh bay nhiing diém chinh yéu vé giao thitc TCP/IP, phan tich nhiing véan dé tro
ngai vé giao tlep 1ap trinh ma chung t61 rat ra qua kinh nghiém lap trinh va giang day [5].
Chung t6i ciing dé xuat hudng giai quyét néi chung dé khic phuc cic van dé nay sinh.

2.1 Tong quan veé giao thirc TCP/IP

Giao thirc TCP/IP 1a giao thirc truyén thong duge thiét ké dé két ndi cdc may tinh trén mang
Internet. Thu vién 1ap trinh TCP/IP khéi dau [2] duoc cung cdp san trén hé diéu hanh ho Unix
va sau d6 dugc phat trién trén Windows (ké tir Windows 3.1 thi thu vién lap trinh TCP/IP dugc
cung cap mién phi). Khi Windows NT ra doi thi giao thuc TCP/IP duoc tich hop san trong hé
diéu hanh dudi dang céac thu vién dong DLL [5] va giao tlep 1ap trinh TCP/IP da duoc dua vao
hé thdng ham lap trinh trén Windows, ciing nhu hé théng 16p MFC (Microsoft Foundation
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Classes [6]) ciia Microsoft. Hién nay TCP/IP van dang 1a giao thuc truyén thong quan trong,
viée st dung hiéu qua giao thirc TCP/IP trong qua trinh xay dung cac mg dung mang van la
mot van dé mang tinh tng dung thuc té, rat dang dugc thao luan [9]. Vi€c lién lac gitra hai may
tinh theo giao thirc TCP dugc thiét 1ap dua trén hai khai niém: cong truyén thong (port) va 6
cim (socket). Day chi la nhimng khai niém logic & mic d6 quan niém ctia nguoi 1ap trinh:

e Cbng truyén thong 1a mot sb nguyén: cac giao thirc chudn qui ude dung cac sb hiéu
cong tir 0 dén 999 (chéng han giao thirc SMTP dung céng 25 dé chuyén phat thu tin dién tir;
giao thac FTP dung cong 21 goi Iénh va cong 20 truyén dir lidu), trong khi giao thirc khong
chuan c6 thé dung cac s6 hiéu cong tir 1000 dén 64000.

¢ Khai niém socket trong ty nhu cac thé tap tin (file handle) nhung duoc ding dé goi va
nhan dit liéu thay vi doc ghi tap tin. Pé hai chuong trinh ¢c6 thé lién lac duoc v6i nhau, moi
chuong trinh trén mot may tinh s& tao ra mot socket va lién két socket ndy véi cling mot cong
(thuc hién bang cach goi cac ham thu vién TCP/IP).

Chung ta cling co thé thiét ké dé nhidu chuong trinh cing giao tiép v6i mét chuong trinh
thong qua cung mét cong giao tiép. Thong thudng cac ung dung giao tiép TCP/IP dugc viét
bang ngdn ngir lap trinh C/C++ va goi cac ham thu vién vé socket dugc cung cap san. Cac
chuong trinh giao tiép v6i nhau theo mé hinh khach (client) — chi (server): chuong trinh chi
tao ra thé socket va két budc v6i cong truyén théng va thong tin ciia may chi, chay sdn va cho
chuong trinh khach ndi két vao. Chuong trinh khach ciing tao ra mot thé socket va dung thé
socket nay de két nbi ~vao may chu (nho vao dia chi IP cia may chi — vi du nhu "192.158.68.1"
— cung voi cong tmyen thong). Sau khi thiét 1ap duoc két ndi, cac thé socket dugc dung dé lam
"duong truyén" trao doi dit lidu giira cic chuong trinh. Hinh 1 tém tit cac ham tiéu biéu cia thu
vién socket C/C++ theo dang BSD (Berkeley-style, thuong dung trén cdc may Unix, Linux...)
va ctia thu vién trén Windows. Chung ta co thé chu ¥ cac diém so sanh nhu sau vé mit 1ap
trinh:

e Ddi voi cac thu vién trén Windows thi cac thé socket duoc khai bao kiéu SOCKET,
trong khi ddi v6i BSD thi cac thé socket c6 kiéu int. Ngoai ra cac ing dung trén Windows can
phai nap thu vién ddng DLL nhd goi ham WSAStartup() ;

e Kiéu dir liéu sockaddr in cua BSD co cdu trac twong thich véi kiéu
SOCKADDR_IN va SOCKADDR (kiéu con tro LPSOCKADDR) trong thu vién cua
Windows. Day 14 kiéu dir liéu dung dé xac dinh dja chi IP cia may va s hiéu cua cong truyén
thong ;

e Cac cong truyén thong (port) 1a cac bién c6 kiéu int khi viét chuong trinh ;

e Cac ham dugc chia 3 nhom chinh: cac ham cho chuong trinh chu (server), cac ham
dung trong chuong trinh khach (client), va cac ham chung ;

e Su khéc nhau vé tén va thu muc chira cac tap tin khai bao (*.h) giita hai thu vién.

Dang BSD (h¢ Unix) - Kiéu dir li¢u: _
Tap tin header khai bao struct sockaddr_in { . .
ham ( *.h): shm.'t sm_famlly;
unsigned short sin_port ;
z SYS_/ typ/?-hh>> struct in_addr sin_addr ;
b Islszl/rslz‘;ll(r;t he char sin_zero[8] ;
' 5 s

- Nhém ham chung:
int socket ( int af, int type, int protocol ) ; // tao socket
int closesocket ( int hSocket ) ; // dong socket
int send (int hSocket, char *buf, int len, int flags) ;
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- Nhom ham cho chwong trinh chi (server):

int bind (int hSocket, struct sockaddr in* Addr, int
AddrLen) ;

// két budc thé hSocket voi dia chi IP may chii va cong
truyén thong

int listen ( int hSocket, int backlog ) ;

int accept ( int hSvr, struct sockaddr in* Addr, int*
AddrLen ) ;

// chd khach ndi vao, hSvr: thé socket cta chu, tra vé
socket khach

- Nhom ham cho chuong trinh khach (client):

int connect (int hSvr, struct sockaddr in* Addr, int
AddrLen) ;

/1 két nbi vao may chu, hSvr 1a thé socket ctia may chu

Thu vién Windows - Kiéu dir liu: SOCKADDR IN va SOCKADDR
A sc q -  Nhém ham chung:
- Tap tin header khai . . . .
béio ham ( *.h ): SOCkitOCKET socket ( int af, int type, int protocol ) ; // tao
< winsock.h > int closesocket ( SOCKET hSocket ) ; // déng socket
- Ham nap va dong int send ( SOCKET hSocket, char* buf, int len, int
thw Viéll DLL: ﬂags) ;
int WSStartup( ... ) ;
int WSACleanup( ) ; - Nhom ham cho chwong trinh chi (server):

int bind (SOCKET hSocket, SOCKADDR* Addr, int
AddrLen) ;

// két budc thé hSocket véi dia chi IP may chi va cong
truyén thong

int listen ( SOCKET hSocket, int backlog ) ;

SOCKET accept ( SOCKET hSvr, SOCKADDR* Addr,
int* AddrLen ) ;

// chd khach ndi vao, hSvr: thé socket cta chu, tra vé
socket khach

- Nhém ham cho chwong trinh khach (client):

int connect (SOCKET hSvr, SOCKADDR* Addr, int
AddrLen) ;

/1 két nbi vao may chu, hSvr 1a thé socket ctia may chu

Hinh 1. Giao tiép 1ap trinh TCP/IP theo 2 dang: BSD (Berkeley-style) va Windows

Dé viét cac chuong trinh theo giao thae TCP/IP, nguoi 1ap trinh can tuan theo cac budc
dugc qui dinh (co thé tham khao chi tiét trong cac tai liéu [2, 5, 9] ). Trong pham vi bai viét
nay, chung toi s& tap trung vao viéc phan tich cac van dé nay sinh do d1em khong twong dong
giita cac thu vién ham va su rudm ra tring lap trong mi ngudn cua giao tiép 1ap trinh socket.

2.2 Cac van dé nay sinh va hwéng giai quyét

Hinh 2 minh hoa cac doan ma nguén duoc trich ra tr g dung khach viét trén Unix (theo
thu vién socket dang Berkeley) va tng dung chu viét trén Windows (theo thu vién Windows
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socket). Chic chin rang ching ta hoan toan ¢ thé co nhu cau nguoc lai: ing dung khach trén
Windows va img dung chu trén Unix. Do sy khong tuong dong vé giao tiép lap trinh: ching ta
phai sao chép ma ngudn va thuc hién mét s6 sira d6i nhat dinh. Diéu nay s& dua dén su xuét
hién nhiéu doan ma ngudn cung y nghia voi nhiing stra d6i vun vt phu thudc vao moéi truong,
cong viée bao tri phan mém cé nhitng doan ma ngudn tring lip nhu vy s& tén kém nhidu chi
phi va kho bao dam sy hoat dong chinh xac cua phﬁn mém. Mit khéac chung ta cling théy su
xuét hién 1ap lai kha nham chan va lugm thuém trong mi ngudn nhu: hing s AF_INET, 15
goi sizeof( ), cac 1énh dat gia tri khéi tao cac truong cua cAu trac SOCKADDR _IN hay
sockaddr _in...

Sau qua trinh nghién ciru va phan tich k¥ ludng cac doan ma ngudn C/C++ trich tir cac
chuong trinh su dung truc tiép thu vién socket trén Windows va Unix, chiing t6i nhan thay co
nhiing van dé nhu sau can phai dugc cai thién:

e Cung mot chirc nang truyén théng nhung ngudi 1ap trinh phai viét nhiing phién ban ma
nguon khac nhau trén nhiing moéi truong khac nhau. Mot s6 lap trinh vién ciing cb ging glal
quyet van dé bang cach sir dung céc chi thi bién dich co diéu kién nhu #ifdef, #ifndef, ...
chén truc tiép cac chi thi loai nay vao nhiéu chd trong mi ngudn. Pay 1a cach giai quyét khéng
tron ven, c6 thé 1am ma ngudn réi rim va kho bao tri hon ;

e Sy trung lap, lap di lap lai ctua cac chi thi mang tinh chat “thu tuc hanh chanh” xudt
phat tir qui dinh cac tham s trong giao tiép lap trinh ctia cac thu vién ham socket. Diéu nay
lam phat sinh nhitng doan ma ngudn ludm thudm, khé hiéu, tring lap ;

e C6 nhiéu khé khin trong viéc tai sir dung ma ngudn xuat phat tir cac: sir dung truc
tiép cac ham thu vién socket ciia Windows hay Unix, sir dung cac hang s (da dinh nghia) hay
kiéu dir liéu dic thu cua ting moi truong, su dung truc tiép cac tép tin khai bao ham (*.h) cua
riéng ting moi truong ;

e Khéng triru twong héa dugc y nghia cia cac dbi twong truyén thong, diéu nay xuit
phat tur viéc trdn 1§n_céc chi thiét ky thuat cua giao thirc 1ap trinh TCP/IP véi mo hinh, co ché
hay thuat toan trao doi dir liéu giita cac ung dung, cic tién trinh truyén thong.

bé giai quyét cac van dé trén, ching toi s& sir dung ky thuat hudéng dbi twong dé thiét ké
moét kién tric 10p nham triru twong hoa cac dbi tuong truyén thong, tach bach rd rang gitra chu
va khach, bao boc va che dau cac chi tiét ky thuat TCP/IP, giai quyét van dé phu thudc cing
vao timg mdi trudng. Phan ké tiép cta bai bao s& trinh bay chi tiét vé giai phap da dé xuét va
trién khai.

struct sockaddr_in Addr ; unsigned short port=44966; // cong ty dinh nghia
char* ipAddr="192.168.58.1" ; int hSock ; Poan ma ngudn

memset(&Addr, 0, sizeof(Addr) ); viet trén Unix
Addr.sin_port = htons(port) ; Addr.sin_family = AF_INET ; gl':;h rla;lhtq :ng
Addr.sin_addr.s_addr = inet_addr(ipAddr); L g ¥hac
hSock = socket(AF _INET, SOCK STREAM, 0) ;
if (hSock !=-1) {
int status = connect(hSock, &Addr, sizeof(Addr));
e}
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3. THIET KE POI TUQNG CHO GIAO THUC TCP/IP
3.1 Kién triic hé thong 16p bao boc giao thirc TCP/IP

serverHandle

CommPoint J/—|

Link () Ow Commlinfo| | CommHandle

% R Addr Bind ()
cIient’nfo Accept ()

ClientPoint ServerPoint Send ()

7 o

\,
\

Link () Link ()
SendServer() | |WaitforClient()

RecvServer( ) SendClient( ) \
RecvClient() WinCommHandle BSdCommH.andIe
hSock : SOCKET hSock : int
i i Bind ()
EnvConfi Bind ()
2 Accept () Accept ()
StartUp ()
Cleanup ()
CreateCommObject () . Goi WSAStartup( ) hay
ﬁ \3\ i WSACleanup( )
BsdConfig winConfig |
StartUp () StartUp () i Tra vé
o i Handl
Cleanup () Cleanup () -+ new WinCommHandle( )
CreateCommObject () | | CreateCommObject ( )ﬁ,___________________.

Hinh 3. Kién tric hé théng bao boc giao thirc TCP/IP

Hinh 3 trinh bay kién trac hé théng 16p dugc thiét ké dé bao boc thu vién 1ap trinh véi giao
thirc TCP/IP nham giai quyet khic phuc cac van dé ma chung t6i da néu ra dbi v6i hé thong
ham thu vién c6 san. Mot sé diém chinh can thao luan trong kién trac nay:

e L6p CommHandle (Communication Handle) 13 16p triru tuong, thuc chét 1a mot giao
dién 10p (class interface) dugc sir dung dé bao boc cac ham 1ap trinh theo giao thirc TCP/IP ma
khong phu thudc vao chi tiét ky thuat cia giao tiép 1ap trinh trén timg moi truong cu thé nhu
Windows hay Unix. Lép nay duoc hién thuc bdi 2 16p cu thé phu thuéc méi truong:
WinCommHandle (communication handle of Windows) va BsdCommHandle (BSD
communication handle) ;

¢ L6p CommlInfo (Communication Information) bao boc cac thong tin lién quan dén dia
chi IP, cong truyén thong va thong in khac chira trong cau tric sockaddr_in c6 sin ;

e Lép CommPoint (Communication Point) ¢6 muc dich triru twong hoa cac dbi tuong
truyén thong, ding 1am co s dé giir cac dbi tuong lién lac giita cac may tinh véi nhau. Lop nay
dugc dac bict hoa thanh 2 16p ServerPoint va ClientPoint bén dudi ;

e Lop ServerPoint (Communication Point for server side) dlnh nghia cac d01 tuong
truyén thong cua tmg dung chu (server), day la sy triru tugng hoa cua dbi tuong truyén thong
cht ma khong phu thudc vao chi tiét ki thuat cua giao thitc TCP/IP cu thé ;

e L&p ClientPoint (Communication point for client side) nham tru’u tugng hoa cac ddi
tugng truyén thong khach, dung dé tao cac dbi twong duge bén trong ing dung khéch

e Lop triru tuong EnvConfig (Environment Configuration) dung lam céu hlnh dé tao ra
cac ddi tuong truyén thong trén mot moi truong cu thé, 16p nay duoce dic biét hoa thanh: 16p
WinConfig cho Windows va 16p BsdConfig cho ho Unix.

3.2 Cac miu thiét ké Gamma da sir dung

Trong giai phap trinh bay bén trén chung t6i di st dung phdi hop mot sé miu thiét ké cua
Gamma va cdng sy [4], moi mau dugc dung da giadi quyet tung khia canh, tung van dé ma
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chung toi di néu Ién trong cac phan trude. Co thé tom tit viée st dung cac mdu Gamma trong
nghién ctru nay nhu sau :

o Mau Adapter dugc dung lam tuong thich hai thu vién socket khac nhau, diéu nay dugc
thé hién boi 16p triru twong CommHandle dinh nghia mot giao tiép 1ap trinh chung va duoc
hién thyc boi 2 16p cu thé 1a WinCommHandle va BsdCommHandle ;

e Mau Bridge duoc van dung dé tach roi tinh triru tuong cua cac dbi tuong truyén thong
khoi cac yéu to ky thuat lién quan dén giao thitc TCP/IP: cac 16p nhu CommPoint,
ServerPoint va ClientPoint mo hinh hoa cac ddi tugng truyén thong; trong khi d6 thi cac 16p
CommiInfo, CommHandle, WinCommHandle va BsdCommHandle quan xuyén céc
thong tin va cac phuong thiic truyén thong ;

e Mau Abstract Factory dugc dung dé chon thu vién socket cia mot moi truong cu thé
(Windows hay Unix) cho tng dung dang xay dung, ngudi 1ap trinh chi can tao d6i twong thich
hop khi mubn phat sinh trng dung ing vi bd thu vién nao ;

e Mau Singleton (diéu nay dugc thé hién trong cai dit cia cic 16p WinConfig va
BsdConfig) duoc dung dé bao dam chi c6 duy nhat mot ddi twong céu hinh dugc tao ra: 16p
WinConfig 12 mot 16p dic biét ma chi c6 mot thé hién (16p chi co 1 ddi tuong duy nhat) va 16p
BsdConfig cling tuong tu nhu vay.

4. CAI PAT CAC LOP POI TUQNG VA AP DUNG

Kién tréc 16p bao boc giao thirc TCP/IP da dugc cai dat bang ngdn nglr C++ va chay thu
nghiém trong mét s6 tmg dung trén Windows va Linux. Trong phan nay, chung toi luu 'y mot
s6 diém chinh trong cai dat hé thng 16p va trinh bay mot Gmg dung don gian nhim dé minh
hoa.

4.1 Mot s6 diém chinh trong cai dit kién tric 16p

Céc 16p déu duoc cai dit theo dung thiét ké trong hinh 3. Chang han cac 16p CommPoint,
ServerPoint va ClientPoint dugc mo6 ta nhu sau:

#include "CommHandle.h" #ifndef class_ClientPoint
#ifndef class CommPoint #define class_ClientPoint
#define class CommPoint #include "CommPoint.h"
class CommPoint { class ClientPoint:public CommPoint {
protected: public:
CommlInfo* serverlnfo; ClientPoint(CommHandle* hServer, unsigned
CommHandle* short port,
serverHandle; char*
public: serverAddr="255.255.255.255");
int IsValid(); virtual int Link();
virtual int Link()=0;} ; int SendServer(string buffer, int flag);
#endif int RecvServer(string& buffer, int flag);} ;
#endif
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#ifndef class ServerPoint
#define class_ServerPoint
#include "CommPoint.h"
class ServerPoint:public CommPoint {
Commlinfo* clientInfo;
CommHandle* clientHandle;
int AcceptClient();
public:
ServerPoint(CommHandle* hServer, unsigned short port);
virtual int Link();
int WaitforClient(int backlog);
int SendClient(string buffer, int flag);
int RecvClient(string& buffer, int flag);};
#endif

_ Phuong thue Link() ¢6 ¥ nghia 1a két nbi socket vdi thong tin cia may chu, duoc hién thuc
bang phuong thirc Connect( ) doi véi ClientPoint, nhung doi vdi ServerPoint thi lai 1a Bind( ):
int ClientPoint::Link() { int ServerPoint::Link() {
return serverHandle- return serverHandle->Bind(serverInfo);}
>Connect(serverInfo);}

Phuong thire WaitforClient() cua ServerPoint dugc dung dé cho tmg dung khach két vao,
duogc hién thuc bang c4 2 phuong thitc Listen( ) va Accept( ):

int ServerPoint:: WaitforClients(int backlog) {
int err=serverHandle->Listen(backlog);
if (err==20)
return AcceptClient();
else
return err;}

L6p cAu hinh cho Windows 12 WinConfig (twong ty voi BsdConfig) duoc cai dit nhu sau.
Chu ¥ rang vi chiing ta ding mau Singleton nén WinConfig c6 ham tao (constructor) dugc dau
trong lop; viéc tao 1ap doi tuong cdu hinh thuc hién nho phuong thuc tinh (“class level
method”) tén 1a CreateEnvObject() chi tao ra 1 ddi tuong duy nhét, néu ddi tuong da tao thi chi
viéc tra no ve.

EnvConfig* WinConfig::envObj=NULL; | // Signgleton Pattern

/... EnvConfig* WinConfig::CreateEnvObject(){
class WinConfig:public EnvConfig { if (envObj == NULL){

WinConfig(); envObj = new WinConfig();}
public: return envObj;}

virtual int Startup(); CommHandle*

virtual int Cleanup(); WinConfig::CreateCommODbject(int type)

{return new WinCommHandle(type);}
static EnvConfig* envObj;
static EnvConfig* CreateEnvObject();
virtual CommHandle*
CreateCommObject(int);} ;

4.2 Ung dung minh hoa viéc sir dung céc 16p da xdy dung
Chung ta xem mét ing dung don gian truyén thong diép gitra img dung chu va img dung
khéach, moi lan tng dung khéch truyén mdt tir (chuoi ky tu) dén tmg dung chu. Trong hinh 4,
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doan ma nguon phia trén duoc viét cho tng dung khach. Ham simpleClient(') khai bao dbi
tugng truyén thong khach, tén 1a client, dugc tao rat don gian nho dung ham tao lép
(constructor) cua 16p ClientPoint; sau do la thao tac nbi két client.Link( ) va goi lién tuc dir
liu dén ing dung chu (da chay san va cho). Ta c6 thé thay ham simpleClient() dugc viét tong
quat khong phu thude truc tiép vao thu vién socket cu thé, chi can biét dja chi IP cia may két
ndi va cong truyén thong s6 miy. Trong ham main( ), phuong thirc
WinConfig::CreateEnvObject( ) tao ra dbi tuong ciu hinh c¢fg trén Windows: nho da xa viéc
goi cfg->CreateCommObject(SOCK _STREAM) va cfg->Startup( ) s& két budc voi cac ddi
tuong Ung véi thu vién socket cuia Windows.

Mot cach tuong ty, ham simpleServer( ) (xem doan mi ngudn phia dudi, trong hinh 4) ciing
duogc viét khong phu thudce vao thu vién socket: ham viét rit don gian bang cach tao ra mot ddi
tugng truyén thong ciia 10p ServerPoint, chd tmg dung khach két ndi vao, sau d6 nhén du liéu
dugc goi lién tyc tir img dung khach. Véi muc dich minh hoa, doan ma nguon trong hinh 4
duogc viét dudi dang nhap xut console. Tuy nhién ching ta hoan toan c6 thé str dung hé thong
16p da xay dung dé viét cac ing dung chay an bén dudi (dang cac dich vu) hay tich hop vao cac
tmg dung c6 giao dién dd hoa.

#include "ClientPoint.h"
#include <string>
#include <iostream>
using namespace std ;
int simpleClient(CommHandle* hServer, char* serverIP, unsigned short port) {
string data;
ClientPoint client(hServer, port, serverIP ); client.Link();
while(1) {
cout<<"Enter data:"; cin >> data;
int nByte=client.SendServer(data, 0);
if(nByte != data.length()+1) {cout << "End connection..." << endl; return 1; }}}
#include "WinCommHandle.h" // Phu thuoc Windows ...
int main(int argc, char* argv[]) {
EnvConfig *cfg=WinConfig::CreateEnvObject(); unsigned short port=4965;
if(cfg==NULL) return 0;
if(cfg->Startup() != 0) { cout << "Socket error..." << endl; return 0; }
CommHandle* hServer=cfg->CreateCommObject(SOCK STREAM);
simpleClient(hServer, argv[1], port);
cfg->Cleanup();
return 1;}

int simpleServer(CommHandle* hServer, unsigned short port) {
ServerPoint svrPoint(hServer, port);
svrPoint.Link(); svrPoint. WaitforClients(1);
while(1) {
string data;
int nByte=svrPoint.RecvClient(data, 0);
if (nByte == 0) {cout << "End connection..." << endl; return 1; }
cout << "From client:" << data << endl;} }

Hinh 4. Mi ngudn cta (mg dung khach truyén thong diép dén ung dung chu

5. CAC NGHIEN CU'U LIEN QUAN VA KET LUAN

Viéc ap dung ngon ngit miu (pattern language) vao cac ung dung mang va truyén thong
cling da dugc quan tdm boi nhom nghién ciu ctia Y. Byun [1], tuy nhién nhom tac gia nay dat
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trong tdm nhiéu vé cic mau kiém soat trang thai cua cac_ d6i tuong truyén thong. Tac gia P. E.
Seving va cong su [8] ciing dé xuit viéc ap dung cac miu cia Gamma [4] vao viéc phat trién
cac ung dung mang, tuy nhién két qua ciia nhom nay chi méi bat dau & mac do nghién ciru tong
quan. Kién trac MFC [6] ciia Microsoft ciing bao gdm cac 16p bao boc giao thire TCP/IP
(chang han nhu CAsyncSocket va CSocket), tuy nhi€n nhiing 16p nay chi bao boc don thuan cac
ham socket va gin qua chit vao MFC nén khong thé dung duoc trén cac méi truong 1ap trinh
ho Unix. Méi truong ACE (Adaptive Communication Environment) [7] 1a mdi truong hd trg
lap trinh mang trén ngén nglr C++ voi mot hé thong 16p rat 16n, dap tmg nhiéu khia canh da
dang cua cac Ung dung truyén théng. Hién tai ching t6i dang nghién ctru, phan tich kién trac
l6p cua ACE dé c6 nhirng dinh huéng thich hop cho viéc phat trién cac tmg dung mang theo
tiép can hudéng doi tuong.

Trong bai bao nay chiing t6i dd tom tit két qua nghién ctru lién quan tiép can van dung miu
thiét ké dé xay dung hé thong 16p hd tro 1ap trinh TCP/IP mot cach dé dang va hiéu qua hon
trong viéc tai sir dung ma nguon. Viée nghién ctru tng dung mau thiét ké va ky thuat hudng dbi
tugng vao viéc phat trién cac tng dung mang la mot tiép can c6 nhiéu ung dung thiét thuc.
Chung 61 s& tiép tuc nghién ctru dé mg dung phuong phap huéng d6i twong vao nhiéu khia
canh, van dé khéc trong viéc xay dung cac tmg dung mang va truyén thong.

APPLYING OBJECT- ORIENTED DESIGN PATTERNS IN CONSTRUCTING
TCP/IP NETWORK APPLICATIONS

Tran Dan Thu, Huynh Thuy Bao Tran
University of Natural Scineces, VNU-HCM

ABSTRACT: TCP/IP protocol plays an important role in constructing network
applications. Network applications which use TCP/IP protocol are usually implemented in
C/C++ with available function libraries. However, it is difficult to reuse source codes because
of the existence of several function libraries for Unix and Windows with different programming
interfaces. Besides, these programming interfaces cause clumsy, ambiguous and duplicate
fragments of source codes. In this paper, we apply design patterns to develop an architecture of
classes encapsulating TCP/IP protocol. These classes help developers write compatible source
codes which can be reused in different environments, and create communication objects with
more clear semantics.

Keywords: Design Patterns, TCP/IP protocol, Object — Oriented Programming
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