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CAC GIAI THUAT TiM KIEM VA LUA CHON THANH PHAN COTS TOI UU
THEO CAC TIEU CHI GIA THANH VA DU THUA DU LIEU

HUYNH QUYET THANG!, PHAM THI QUYNH?2

LKhoa CNTT, Truong DHBK Ha Néi
2Khoa CNTT, Trwdong PHSP Ha Noi

Abstract. Component-based software development is gaining recognition as the key technology for
the construction of high-quality, evolvable and large software systems in timely and affordable man-
ners. Commercial components (COTS) is being used more and more in Component-Based Software
Engineering for building software applications, and accordingly, some mechanisms are demanded by
developers of software applications to describe, search, select and compose COTS components. In
this paper we presented two algorithms applied to select COTS components witth optimization of
cost and data redunancy (size). The proposed algorithms are realized based on .NET platform and
experimented on case study Geographic Translator Service. The comparison between proposed and
original algorithm also is presented.

T6ém tat. Phat trién phin mém huwéng thanh phan (Component-Based Software Development -
CBSD) la mot trong nhitng ky thuat tiéu bidu xay dung cédc phin mém 16n, phitc tap, gitip gidm
thoi gian, cong strc va gid thanh xay dung phin mém. Céc thanh phin thuwong mai (COTS) dang
duoc st dung ngay cang nhiéu trong cong nghé phan mém dua thanh phin dé xay dung cic tng
dung phan mém, va do dé cdc nha phat trién ing dung da yéu ciu mot s6 co ché dé mo td, tim kiém,
lwa chon va xay dung cdc thanh phan COTS. Trong bai bdo nay ching t6i trinh bay gidi thuat lya
chon cic thanh phan COTS t8i wu theo dw thira dit liéu (kich thurée) va gid thanh, dé tich hgp trong
phan mém cin xay dung. Thuit todn dé xudt c6 dd phitc tap chadp nhan dwge. Céc thit nghiém
dwoc thire hién trén mot bai todn cu thé: Thiét ké dich vu chuyén ddi khuon dang cdc dnh khong

gian.

1. MO PAU

Phat trién phan mém diya thanh phan (CBSD) cho phép nguwdi phét trién tao ra nhirng
ting dung diing mot phan phan mém dwoc goi 1a cdc thanh phan. Thanh phan phan mém
14 mot don vi cau thanh véi giao dién dwoc thda thuan trurde va chi phu thude dudi gée do
noi dung da ro rang, ching c6 kha nang lién két, tuwong tdc véi nhau hinh thanh nén mot hé
thong méi. Thanh phan phan mém cé thé dwoce trién khai mot cich doc lap. COTS la mot
thanh phan phin mém mang tinh thirong mai (c6 thé dwroc cAp gidy phép, hoic diroc ban)
cho phép déng géi, phan phdi, luu gitr, sira chira va tuy bién theo ¥ ngudoi sir dung, nhirng
thanh phan nay thuong 16m va duoc luu triv trong cdc kho phan mém.

Viéc phét trién phan mém diya nén thanh phan COTS ngay cang trd nén linh hoat 1a do
¢ su gia tang ve chat lwong va s da dang cla céc san pham dira nén thanh phan COTS
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nhir hé diéu hanh, co s& dir liéu, hé thong tin nhan, thir dién tir, GIS, GUI builders... Céac
san pham nay géom cdc tng dung va cdc thanh phan hoan thién va da cé mat trén thi trueong
CNTT. S6 luwong cic thanh phan COTS dang tiép tuc gia tang, chat lwong cing nhu kha
ning tng dung cta né ngdy cang dwoc cai thién. Hon nira, phat trién phan mém dua trén
cac thanh phan COTS con cung cap kha ning mé rong va bién ddi cac ttng dung phan mém
thong qua cdc ham APIs, cdc ngon ngir plug- ins va script. Tir d6, né c6 thé phit hop véi
nhu cau st dung cia tirng muc dich, rang budc khac nhau.

Trong phét trién phin mém dira thanh phan COTS, viéc lira chon thanh phin COTS
phit hop 14 mot trong nhirng bai todn rdt quan trong. Trong bai bdo nay ching toi tap trung
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cudi cing 1a két luan va hwéng phat trién. dua trén cdc thanh phan COTS

2. TIEN TRINH PHAT TRIEN P\H:&N MEM
DUA TREN CAC THANH PHAN COTS

M6 hinh tién trinh phét trién phin mém hwéng thanh phan dwa trén céc thanh phin
COTS, md ta trong Hinh 1, dwoc chia thanh ba giai doan ([1, 5, 6]):
Giai doan 1: Stt dung cdc cong cu md hinh héa (vi du UML-RT cia bd cong cu Rational
Rose) dé mo ta va thiét k& kién tric phin mém. MAau dic td dwoc xdy dung va trinh bay
trong [1,5].
Giai doan 2: St dung mot tién trinh tiwr dong dé xudt cac thong tin tir ky phap UML - RT
thanh cdc mau dac td XML.
Giai doan 3: Tién trinh COTSTrader, thire hién tim kiém danh séch cdc thanh phan ing cit
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vién trong kho chita mau XML. Co s& cia tién trinh nay 1a gidi thuat COTSTrader. Giai
thuat da duge trinh bay chi tiét trong [1].

Tiép theo tién trinh tim kiém la tién trinh COTSConfigs lira chon t6 hop thanh phan tir
danh sach thanh phan tng ci vién dé tao ra cdc cAu hinh thda man kién tric phin mém yéu
cau. Trong [1,2,3] cung trinh bay chi tiét gidi thuat COTSConfigs, 4p dung tw twdng vét can
cac treomg hop thda man cdu hinh. Mot s6 cai tién cia gidi thuat ndy cing da duwgc trinh
bay trong [5, 6].

Bude cudi cling trong giai doan nay, khi tat cd cdc cau hinh da duoc sinh, chiing ta thire
hién bude déng géi cdc cau hinh d€ tao ra mot ttng dung hoan chinh.

Trong tam cia bai bdo tap trung vao bude thit hai cia giai doan 3 - tién trinh COTSConfigs
lrra chon t6 hop thanh phan.

3. THUAT TOAN COTSConfigs LUA CHON TO HOQP
CAC THANH PHAN COTS

3.1. M6 ta bai toan

Tién trinh sinh céc cau hinh tit tap cdc thanh phan ng vién 14 mot qué trinh quan trong
trong toan bd qud trinh tim kiém cdc thanh phan COTS. Tién trinh nay sé liwa chon tap cac
thanh phan phu hop nhat vé4i kién tric phan mém can xay dung. Diéu kién phu hop & day
13 phai Iira chon céc thanh phan sao cho tap dich vu ma cau hinh ddp ing dwoc phai khép
v6i tap dich vu yéu cau cia kién tric phan mém can xay dung.

Bai todn lwa chon t6 hop cdc thanh phan COTS dwoc phéat bidu nhw sau ([1]): Cho mot
kién tric phan mém A. Cé mot kho B chira toan bo cdc thanh phan tng vien COTS phu hop
dé Iira chon tich hop vao A. Can phai sinh ra cdc cau hinh S 1a tap hop cia cdc thanh phan
tng vien COTS c¢6 trong B, sao cho cdu hinh S ddp tng céc dich vu/chitc nang ma A yéu
cau. Nhu vay cdu hinh S can ddp timg hai diéu kién:

(i) Tap cdc dich vu dwoc ho trg bdi cac thanh phan cia S phai trung véi tap cac dich vu
dwoce ho tro bdi A (tike 1a khong c6 céc 16 hong dich vu).

(ii) Khong c¢6 hai thanh phan nao cia S cung cap cing mot dich vu chung (titc 14 khong
c6 dich vu trung)

Sau day 1a thuat todn sé sinh ra cdc cau hinh S ([1]).

Giai thuat COTSConfigs
1 function COTSconfigs(i, Sol, S)
2 // 1 < i < size(CB(A)) khdo sdt qua tit cd cdc kha niang c6 trong kho CB(A)
(chita danh sdch cdc thanh phan ing cir vién)

3 // Sol 1a cau hinh tam hién thoi dang dwege xay dung trong gidi thuat

4 // S chita dung tap hop tat cd cdc cau hinh cé gid tri déi véi kién tric A

5 if 1 < size(CB(A)) then

6 for j := 1 to size(Ci.R) do//thue hién véi tat cd cdc dich vu trong Cy

7 // thit gom dich vu Ci.Ri vao Sol

8 if {Ci.Ri} N Sol.R={ then // Ci.Ri ¢ Sol : R?

9 Sol := Sol U{Ci.Ri}

10 if A.R C Sol.R then // Kiém tra xem Sol c6 la mot cau hinh khong?
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11 S :=SU{Sol} // Néu Sol 1a mot cdu hinh, né sé dwge gom nhém vao
trong S

12 else // nhung néu van con céc dich gdi nhau va dich vu tring nhau

13 configs(i, Sol, S) ; // tim trong Ci...

14 endif

15 Sol := Sol — {Ci.Ri}

16 endif

17 endfor

18 configs(i + 1, Sol, S) // tiép tuc trong CB(A)

19 endif

20 endfunction

Céc khdi tao cia gidi thuat 14 S =; Sol =; configs (1; Sol; S). Moéi cau hinh (dong 9) déu
dwoc sinh ra bang cach thir tat ci cac tng cir vién, két hop dan cac dich vu Cj.Rj con chua
chita trong A, va bo di nhimng dich vu ma A da cé roi (dong 8 va dong 10). Khi gidi thuat
két thic, bién S sé chita tat cd cdc cau hinh can thiét.

3.2. Panh gid nhan xét vé gidi thuat

Thuat toan ap dung tu tudng gidi thuat quay lui dé thuc hién qud trinh tim kiém lua
chon cdc cau hinh hgp lé. N6 sé sinh tir tap hop cdc ing cir vien trong kho B : CB(A) =
{C1, ..., Ck}, va tir kién tric phan mém can xay dung A, mot tap S cdc cau hinh hop 1é (dong
11). Khong c6 triromg hop céc cau hinh trong S con ton tai ¢6 16 hong dich vu (mot dich vu
nao dé khong dwoge dép ing) hay céc dich vu chong chéo. Do dé, gidi thuat sé chi sinh nhirng
cdu hinh hop 1&. Tuy nhién, gidi thuat nay cé nhuwoc diém 1a mot gidi thuat tim kidm vét
can, v6i do phire tap 1a O(2"), trong d6 n 1a s6 lwgng cdc dich vu ma tit ca cdc thanh phan
trong CB(A) c6 thé dap tng. Khi d6 véi mot kho cdc thanh phan tmg vién 1ém, thi sé dan
t6i buing no6 t6 hop. Qud trinh tim kiém nhw vay sé khong kha thi.

4. CAC PE XUAT CAI TIEN GIAI THUAT COTSCONFIGS
LUA CHON TO HQP CAC THANH PHAN COTS

DéE gidm do phitc tap cta thuat todn trén, ching ta c6 thé dé xuat thay bing giai thuat
nhanh can (brand and bound). Tw twdng cia thuat todn nhanh can 1a nhd vao mot s cdc
thong tin da c6 dé nham loai bd bét mot s6 cac phirong 4n chic chan khong phai 1a t6i wu,
titc 1a c6 thé Iwoe bét mot s6 niit khong can thiét trén cay tim kiém. Vay mot s6 tiéu chi c6
thé dwa vao dé tang hiéu qua tim kiém nhu:

- Lira chon thanh phan véi dir thira dit liu 14 t6i thicu.

- Lwa chon thanh phan véi tong gid thanh 1a t6i thicu.

4.1. CAi tién gidi thuat lya chon thanh phan véi dw thira dir liéu t8i thiu

Khi xay dung cdc cdu hinh phil hop véi kién tric phan mém yéu ciu, ching ta c¢é thé
thu dwge nhieu két qua cau hinh ([1,2,5,6]). Trong dé, sé c6 nhitng cdu hinh 14 t6 hop céc
thanh phan ma ngoai nhitng dich vu ma kién tric phan mém da yéu cau, con cé nhing dich
vu dw thira khong can ding. Néu st dung céc cau hinh nay sé lam tang do phitc tap dan téi
dwr thira dir liéu va thanh phan cia hé thong phan mém dwoc xay duyng. Pay 1a nhitng cau
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hinh khong dwrge Iira chon. Vi vay ching ta can phai xay dung gidi thuat tim kiém, lira chon
COTSConfigs sao cho loai bé nhirng cau hinh khong can thiét nay.

Giai thuat nhanh can tim kiém lra chon cdc thanh phan véi du thira di liéu 1a t6i thiéu
duge dé xuat nhu sau.
Gidi thuat COTSConfigs cai tién véi du thira dir liéu t8i thiéu

1 total = numOfInterfaces(CB(A)) //tong s6 dich vu ciia mot cau hinh

2 function brandAndBound(7, Sol, S) //giai thuat nhanh can
3 if i < size(CB(A)) then
4 for j := 1 to size(Ci.R) do //thure hién véi tat ca cac dich vu trong Cy
// thi gom dich vu Ci.Ri vao Sol
5 if {Ci.Ri} N Sol.R={ then // Ci.Ri ¢ Sol : R?
6 Sol := Sol U{Ci.Ri}
7 if A.R C Sol.R then //
8 if numOfInterface(S) < total then
//s6 dich vu cia cau hinh nay con it hon cd nguong(muc tiéu) nén
//day 1a mot gid tri cia ngwong vé s6 dich vu ciia mot cau hinh
méi
9 total := numberOflnterface(S) // cap nhat nguomg masi
10 S = // x6a céc két qua ct
11 S:=SU{Sol} // dwa Sol vao tap két qua S
12 else if numberOflnterface(S) = total then
//thda man nguong veé sé dich vu
13 S:=SU{Sol} // dwa Sol vao tap két qua S
14 endif
15 else // nhung néu van con céc dich vu goi nhau hodc dich vu tring nhau
16 configs(i, Sol, S) // tim trong Ci...
17 endif
18 Sol := Sol — {Ci.Ri}
19 endif
20 endfor

21 if (numberOflInterface(S) + (n —m)x minOflnterface(CB(A))
<« total then

22 brandAndBound(: + 1, Sol, S)
23 endif

24 endif

25 endfunction

Ta c6, mot cau hinh t6i da sé 1a tap hop cia toan bo cdc cac thanh phan tng vién. Nhu
vay, tie 1a s6 cdc dich vu tdi da cla mot cdu hinh sé 13 tong cia céc dich vu duoc cung cap
bdi cdc thanh phan tng vién. Vay, triede tién, ta goi bién total 14 bién lru tong s6 dich vu
clia mot cau hinh (dong 1). Khéi tao bién nay bang tong s6 dich vu ctia toan bo céc thanh
phan tng vién. Pay chinh 1 ngudng vé tong sé dir liéu cia mot cadu hinh.
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Twong tuw nhw giai thuat chuan COTSConfigs chiing ta ciing lan lwgt thir cdc cau hinh
(dong 5 va 6). Chiing ta thém vio kiém tra xem Sol c6 la mot cau hinh khong va néu diing,
kiém tra cAu hinh nay cé téi thiéu vé dit liu khong (dong 9). Gid sir tai mot thoi diém trong
qud trinh tim kiém ta c6, kién tric A can n dich vu, ma hic nay Sol da théa man dugc m
dich vu cia A. Nhw vay, con can n —m dich vu ciia A nira thi Sol thda man 14 mot cdu hinh.
To6i nhat, 1a m — n dich vu nay nam trén n — m thanh phan khic nhau. Nhw vay, dieu kién
dé tiép tuc tim kiém la tong: (s6 dich vu hién ¢ cia Sol cong v6i (n —m) thanh phan nhan
véi 56 dich vu nhé nhat cé thé ciia mot thanh phan) phai nhdé hon ngudng tong s6 dich vu.
Néu thoa man thi tiép tuc tim kiém, con khong thi dirng qud trinh tim kiém.

4.2. Cai tién gidi thuat lra chon thanh phan véi téng gia thanh t8i thiéu

Nhu ta da biét, cdc thanh phan COTS I3 cdc thanh phan dugce dem ra thwong mai. Vi
vay, khi xay dung hé théng phan mém sit dung cdc thanh phan COTS, ngoai yéu t6 ki thuat
14 phéi ddp tng dwoc kién tric phan mém, thi yéu t6 vé mat gid thanh cia COTS clng 1a
mot yéu to rat quan trong. Thong tin vé gid thanh cia thanh phan COTS dwoc di kém trong
tai lieu dic td vé thanh phan, COTS Document. Vi vay, thuit todn sau day dwoc dé xuat
dé cai tién thuat todn tim ki€m dé dwa ra nhitng cdu hinh phtt hop déng thoi phai thoa man
mot gia thanh cho trude.

Gidi thuat COTSConfigs cdi tién véi gia thanh t&i thiéu

1 total = numOfInterfaces(CB(A))

2 function brandAndBound(i, Sol, S) // gidi thuat nhénh can

3 if 1 < size(CB(A)) then

4 for j :=1 to size(Ci.R) do // thuc hién v6i tat cd cde dich vu

// thir gom dich vu Ci.Ri vao Sol

5 if {Ci.Ri} N Sol.R =1 then // Ci.Ri ¢ Sol : R?

6 Sol :== Sol U{Ci.Ri}

7 if A.R C Sol.R then

8 if totalCost(S) < maxCost then

9 S :=SU{Sol} // dwa Sol vao tap két qua S

10 endif

11 else // nhung néu van con cdc dich géi va dich vu tr ing

12 configs(i, Sol, S) // tim trong Ci...

13 endif

14 Sol := Sol — {Ci.Ri}

15 endif

16 endfor

17 if (totalCost(S) 4+ (n — m)x minOfCost(CB(A)) < maxCost then
// néu thda man thi tiép tuc tim kiém, con khong thi thoi

18 brandAndBound(i + 1, Sol, S)

19 endif

20 endif

21 endfunction
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Trude tién, thuat todn yéu cau nhap vao nguong gid cia mot cadu hinh. Thuat toin sé
thuce hién tim kiém tat cd cdc cdu hinh thda man ma tong gid thanh cla cic thanh phin sé
nhd hon ngudng gid cho trude

maxCost := (khdi tao mot gid tri ngudng gid).

Twong tuw nhw giai thuat chuan COTSConfigs chiing ta ciing lan lwot thit cdc cau hinh
(dong 5 va 6). Chiing ta thém vao kiém tra xem Sol c6 la mot cau hinh khong va néu Sol da
la mot cAu hinh kiém tra cau hinh nay c6 thoéa man vé gia hay khong.

Gia str tai mot thoi diém trong qué trinh tim kiém ta cé, kién tric A can n dich vu, ma
lic nay Sol da théa man dwoc m dich vu cia A. Nhw vay, con can n — m dich vu cia A nira
thi Sol thda man 13 mot cau hinh. Toi nhat, 1A n — m dich vu nay nam trén m — n thanh
phan khic nhau. Nhu vay, dieu kién dé tiép tuc tim kiém 13 tong: (gid thanh hién tai cia
Sol cong véi (m — n) thanh phan nhan véi gid nho nhat cé thé cia mot thanh phan) phai
nho6 hon ngudng gia cho trude & trén.

4.3. Nhan xét vé hai gidi thuat cai tién

Thuét todn ap dung tw twdng gidi thuat nhanh can dé thuc hién qud trinh tim kiém lwa
chon cau hinh hop 1é va théa man tiéu chi dw thira dit liéu t6i thicu va tong gid thanh toi
thiéu. Do d6, khi so sanh véi gidi thuat COSTConfigs ¢6 dién, sé lirong niit can duyét trong
hai gidi thuat sé gidm di rat nhitu. Vi khi ching ta kiém tra nguong ma thay khong thoa
man thi thuat todn sé khong tiép tuc di theo nhanh d6 nira. Tuy nhién, trong trudmg hop toi
nhat thi Ao phitc tap tinh todn ctia hai gidi thuat da cai tién nay van 1la O(2").

Ngoai hai thuat todn da cai tién, tdc gid con bo sung thém céc tiéu chi vé t6i thicu héa duw
thira dir liéu va tong gid thanh. Vi vay, cAu hinh tim dwoc sau khi thire hién hai gidi thuat
nay la duy nhat va téi wu nhat theo tiéu chi cho trirée. Pay 14 mot két qua kha quan trong
khi két qua cia gidi thuat COSTConfigs ¢ dién cho biét tat ca cdc cdu hinh hop 1é.

5. CAI TIEN MAU TAI LIEU COTSDocument,
PAC TA THANH PHAN COTS

DPéE phuc vu cho muc dich tim kiém va lya chon thanh phan COTS thi viéc dau tién la
phai dinh nghia mét mau XML dic td4 COTSDocument chuan cho kho dir lisu COTS XML.
Dé thue hién dang ky céc dich vu vao kho dit lieu COTS XML, céc nha cung ciap (Exporter)
can mo ta thong tin ve céc dich vu ciia minh theo mau dic td nay. Céc thong tin chinh trong
mot mau dac ta gom cé ([1]):

// Pinh nghia IDL cia giao dién thanh phan theBuffer
module theBuffer {
// giao dién cung cap
interface Buffer {
void write(in long x)
long read|()
}

// giao dién yéu cau
interface out {
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oneway void print(in long x)
}
}

(7xml-stylesheet type="“text/xsl” href=‘“http://www.cotstrader.com/
COTS-XMLStyle.xsl”7)

(COTScomponent name= “theBuffer”

xmlns=“http://www.cotstrader.com /COTS-XMLSchema.xsd”

xmlns:types=“http://www.w3.0org/2000/10/XMLSchema”)
(functional) ... (/functional)

(properties) ... (/properties)

(packaging) ... (/packaging)

(marketing) ... (/marketing)
(/COTScomponent)

e Cdc mo td mang tinh chitc nang (Functional description) ([1]): Phan dau tién mo ta tat ca
céc khia canh mang tinh chat tinh todn cia thanh phan, bao gom tap cic giao dién cung cap
va yéu cau. Phan nay c¢6 3 phan chinh dwoc goi 1a providedInterfaces, requiredInterfaces, va
serviceAccessProtocols. ([1,5,6]).
e Céc mo ta khong mang tinh chirc nang (Non-functional description): st dung céc kieu W3C
cho mo ta céc loai thong tin nay.
e Céc rang budc vé déng géi/kién tric: Chi ¥ rang, ciing giong nhw phan trén, cdc thong tin
ve géi va phat trién cdc thanh phan c¢é thé dwoc mo ta true tiép theo mot ky phap dic biét
va miéu ta trong thé (description) cia mau XML, hodc dwgce lwu & ngoai va sir dung tham
chiéu href dén no.
Pé xuit thanh phan bé sung trong COTS DOCUMENT
Céc thong tin vé marketing: Céc loai thong tin dién hinh & day cin moé ta bao gom: ban
quyén, chitng nhan, thong tin nha cung cap... Chi y thong tin trong thé (expirydate) va thé
(cost) 1a rdt quan trong, thic day cac dich vu da cii dwoe nang cAp nhanh hon va tiang tinh
canh tranh trong moi trirong mé. Thong tin lru trong hai thé nay dwoc cdc trader tim kiém
va lira chon thanh phan t6i wu theo gid thanh.
(marketing)
(license href=“http://www.cotstrader.com/samples/vendors/vendor3/theBuffer
/license.html” /)
(certificate href=“http://www.cotstrader.com/samples/vendors/vendor3/theBuffer
/leard.pgp” /)

(
(companyname)Vendor 3 Corp.(/companyname)
(webpage)http://www.cotstrader.com/samples/vendors/vendor3(/webpage)
(mailto)sales@cotstrader.vendor3.com(/mailto)

(address)

(zip)04120(/zip)

(street)Ctra Sacramento s/n(/street)

(city) Almeria(/city)

(country)Spain(/country)
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(street)Campus de Teatinos(/street)
(city)Malaga(/city)
(country)Spain(/country)

(/address)

(/vendor)

(cost)500(/cost)
(currency)USD(/currency)
(/marketing)

Nhw vay, nhirng thong tin dic ta trén dwoc coi 1a tai liéu chudn ma cdc nha cung cip
diung dic ta cdc dich vu. Tir dd, céc trader méi c6 co ché tim kiém va lra chon thich hop.
Chiic ning va gia thanh cia thanh phan ciing ¢é thé duwoc dénh gid thong qua tai licu dic ta
nay. Tém lai, thong tin trong mau tai liéu dac td XML COTSDocument dwoc thé hién qua
Hinh 2.

COTS
Document Provided Interfaces |

Functional Required Interfaces |

Packaging

Service Access
Protocols

Hinh 2. Céc thong tin c6 trong mau dic t4 thanh phan

6. LAP TRINH THU'C HIEN CAC THUAT TOAN
VA PANH GIA THU NGHIEM

6.1. Xay dung phian mém thi¥ nghiém

Cong cu lwa chon: Visual C#, .NET. Day 14 moi trirong, ngon ngtr tién tién hién nay.
DPiém manh cta moi treomg nay cho phép chiing ta dé dang tao céc ttng dung nhanh trén
nén hé dieu hanh Windows, dé dang tao giao dién mot cdch than thién. Diéu ddc biét quan
trong, 1& ngon ngit nay ho tro nhitng thir vién xit Iy céc van ban XML rat tot. Bé phuc vu
thir nghiém céc gidi thuat, hé théng da dwoc xay dung cing KS. Nguyén Thu Thuy va KS.
Nguyén Lé Minh, Khoa CNTT, Trirong DPHBK Ha Néi bao gom céc 1ép co ban la: Interface,
InterfaceSet, COTSComponent, Configure, Architecture, Repository. Day la nhirng 16p mo ta
cac khéi niém co ban phuc vu cho gidi thuat nhw: khéi niém vé tap giao dién cia mot thanh
phan, cau hinh, kho chita cdc thanh phan, kién tric phan mém. Tiép theo, hé thong xay
dung cac 16p ConfigGenerator, StandardConfigGenerator, MinCostConfigGenerator, MinDat-
aConfigGenerator. Trong d6, 16p ConfigGenerator 1a mot 16p triru tirong moé ta qud trinh tim
kiém, sinh ra cdc cdu hinh. Lép StandardConfigGenerator dwoc ké thira tit ConfigGenerator
sé lap dat cu thé gidi thuat sinh cdu hinh, day 1 gidi thuat vét can da dé cap & trén. Twong
tu MinCostConfigGenerator va MinDataConfigGenerator cting ké thira tir ConfigGenerator
s¢ 14p dat cdc thuat todn lira chon cdu hinh t6i wu theo gid thanh, va lira chon cdu hinh gidm
thiéu du thira dir liéu.

6.2. Thir nghiém cac thuat toin
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Dua trén thw vién da phét trién ta xay dung chwong trinh phan mém thit nghiém céc giai
thuat da trinh bay. Chwong trinh cho phép nap vao céc tép XML, mot tép chira dir liéu vé
kho chita cdc thanh phan tng vién, va mot tép mo ta vé kién tric phan mém can xay dung.
Thure nghiém cdc thuat toan da duoc tién hanh trén hai tép XML:

- GTSCandidates.xml: Tép chira dit liéu vé kho chira cic thanh phan ing vién.

- GTSArchitecture.xml: Tép chita dir liéu vé kién tric phin mém can xay dung.

Céc tap XML mo ta cdc thanh phan ttng vién can xay dung va cdc thanh phan ting vién
c¢6 trong kho dwoc 14y tir bai toan dién hinh ([1,2,3]): Thiét ké dich vu chuyén doi khuon
dang céc dnh khong gian, c6 tén goi 1a GTS (Geographic Translator Service). Néu tim kiém
theo thuét todn vét can ban dau thi s6 lwong mit trén cay tim kiém phdi duyét qua la 958
nit, va két qua thu dwoc 1a 24 cau hinh thda man. Néu tim kiém theo gidi thuat toi wu ve
gid thanh. Khi ngueoi diing nhap vao gid thanh 1a 2200 USD thi sé chi cho mot két qua cau
hinh thoa man, va s6 nit can duyét qua 1a 855. Néu tim kiém theo gidi thuat tdi wu vé di
liéu, tirc toi wu vé khong dw thira cac dich vu. Két qua thu dwoc chi 14 mot cau hinh duy
nhét, véi s6 dich vu tong cong chi 1a 7, vira ding ddi véi s6 dich vu ma kién tric phan mém
yéu cau. K&t qua so sanh thir nghiém céc gidi thuat dwoc tong hop trong Bang 1.

Bdng 1. Két qua thir nghiém véi cdc thuat todn
() %) | (°FF)
SO miit can duyét 958 | 823 | 855
S6 cau hinh thu duge | 24 1 1

(*) Giai thuat COTSConfigs chuan
(**) Giadi thuat tim kiém thanh phan COTS tdi wu theo dw thira dir liéu
(***) Giai thuat tim kiém thanh phan COTS t&i wu theo gid thanh

6.3. Danh gia va két luan

Két qua thir nghiém cho thiy 4p dung tur tuwdng nhdnh can trong thuat todn lua chon va
tim kiém cdc cdu hinh hop 1é cho gidi thuat COTSConfigs da dwa lai hiéu qua tét. S6 lwong
cac niit can duyét da gidm di 1a do ta khong can tim kiém toan bo cdc t6 hop cau hinh trong
bai todn duyét cay ma chi can lwa chon nhanh phit hop dé dwra ra két qua tim kiém cudi cling.

Viée dua vao cdc tiéu chi tim kiém cho cdc cau hinh can Iira chon - t3i wu theo dur thira
dir liéu va toi uu theo giad thanh lam cho phuwong phdp xay dung phan mém dua trén cdc
thanh phan COTS trd nén kha thi hon trong thue té. Trong bai bdo da trinh bay cdc giai
phép nang cao hiéu qua tién trinh tim kiém va lira chon thanh phan COTS, phat trién giai
thuat tim kiém va lira chon thanh phan COTS t6i wu theo huréng giam thiéu dw thira dit licu
va gia thanh cia thanh phan COTS va thit nghiém giai thuat vao hé thong GTS (Geographic
Translator Service).

Bai bdo da trinh bay danh gid thit nghiém cdc giai thuat tim kiém, lira chon cdc thanh
phan phan mém theo céc tiéu chi. Pay 1a mot van dé quan trong trong phét trién phan mém
huwéng thanh phan cho phép lira chon thanh phan phu hop nhat véi dic ta kién tric can xay
dung.

Mot s6 huwéng phéat trién cia bai todn nay nhuw kiém tra tinh ding ddn cia céc dic ta
thanh phan theo cdc dic td XML mot cdch tiw dong, md rong tieu chi lwa chon cdc thanh
phan phan mém dwa trén ddnh gid cdc twong tdc cla né véi céc thanh phan da cé san trong
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kién tric, v.v. Hién tai ching téi dang phat trién céc nghién citu theo cac dinh hwéng nay.
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