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Toém tat - Hau hét cac (ng dung hién nay dwoc phat trién va trién
khai trén méi trwdng mang Internet. Hon niva, cac irng dung web
nay thudng duoc sé lweng I&n ngwdi st dung truy cap déng thoi.
Vi vay, hiéu nang ctia trng dung web déng vai trd rat quan trong.
Kiém thtr hiéu nang cho phép danh gia hiéu ning cla tng dung,
tlr d6 co cac giadi phap k¥ thuat cai tién (rng dung. Trong bai bao
nay, ching téi trinh bay phan tich hién trang cta hé théng dang ky
tin chi tai Trwong Dai hoc Kinh té - Dai hoc Da Nang; tién hanh
kiém thtr hiéu nang cla hé thong, sau do, dé xuét giai phap ky
thuat cai tién hiéu nang trén nhidu mat, gom thiét ké lai giao dién
va cai tién viéc truy cap co s& di liéu. Két qua kiém thir hiéu ning
sau khi thyc hién gidi phap cai tién cho thay thoi gian thuc thi cac
chtrc nang dang ky tin chi da giam dang ké&.

T khéa - kiém thtr phan mém; kiém thr (’ng dung web; kiém thir
hiéu ndng; cai tién hiéu nang; cai tién hiéu nang &ng dung web.

1. Pit van dé

Ung dung cong nghé thdng tin tir 1au da 1a mot phan
khong thé thiéu trong moi linh vyc, dac biét 1a trong cong
tac quan ly. O hau hét cac nudc trén thé gisi, dé quan ly cac
cbng viéc gido duc va dao tao thi viéc ing dung cdng nghé
thdng tin ludbn dwoc dit ra nhu mot giai phap hiéu qua nhét.

O Viét Nam, trong nhitng nam vira qua, viéc tmg dung
cbng nghé thong tin vao cac linh vuc quan ly gido duc dang
timg budce duoc trién khai. Cung véi viéc chuyén déi dao
tao dai hoc theo hoc ché tin chi, Truong Dai hoc Kinh té -
DPai hoc ba Nang d trién khai tng dung H¢ thong dang ky
tin chi truc tuyén dé dap ng yéu cau quan ly viéc day va
hoc theo déc thu cua hé thong dao tao nay. Mot trong nhirng
cong viéc kha nang né va mat cong sic 1a viéc to chirc dang
ky hoc céc hoc phan qua mang Internet cho sinh vién céc
16p tin chi. Véi s6 luwong sinh vién nhap hoc ngay cang
tang, trong khi may chu, duong truyén chua duoc nang cap
twong xtng. Tuy nhién, yéu cau dit ra la phai ¢am bao kha
nang van hanh 6n dinh cua hé thdng co so ha tang mang
cho phian mém dang ky tin chi, khéng gay ra tinh trang
ngh&n mang, dé phuc vu tét nhit cho nhu cau dang ky hoc
cua tung sinh vién.

Vi nhitng ly do néu trén, viéc nghién ciru danh gia va
cai tién hiéu nang cua H¢ thong dang ky tin chi tai Truong
Dai hoc Kinh té 12 mot nhu cau can thiét, va la mot trong
nhiing bién phép nang cao chat lugng va hiéu qua cua hé
thong.

Noi dung ctia bai bao nay dugc trinh bay trong 6 phan.
Trong Muc 2, cAc tac gia sé trinh bay khéi quat vé kiém thir
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hiéu nang va ung dung cia nd. Muc 3 s& gioi thiéu tong
quan vé hé thong dang ky tin chi tai Truong Pai hoc Kinh
té - Pai hoc Pa Néng. Muc 4 trinh bay viéc kiém thir hiéu
ning dé danh gia hé thdng hién tai va tir 46 dé xuét céc giai
phép cai tién hiéu nang cta hé thong. Trong Muc 5, cac tac
gia s& tién hanh phan tich va danh gia két qua kiém thir cia
hé thdng sau khi duoc cai tién. Muc cudi cung 13 két luan
va dé xuit huéng nghién ctru tiép theo trong tuong lai.

2. Kiém thir hiéu ning

Kiém thir hiéu nang (performance testing) 1a mot trong
nhiing tiéu chi quan trong dé thim dinh mot hé thdng hoat
dong c6 thyuc sy hiéu qua khi nhiéu nguoi truy cap dong
thoi cing sir dung mot dich vu nao do.

Hién nay, c6 nhiéu dinh nghia vé kiém thir hiéu nang.
Theo Moorthy [1], kiém thir hi¢u ning 14 hanh dong kiém
dinh, danh gia phan mem mat thanh phan hoic phan cung
co dung v6i yéu cau vé higu ning va, t6i wu hoa hiéu ning
ciia nd. Mot cach dinh nghia khac vé kiém thur hiéu niang
ctia Meier va cac cong su [2], kiém thir hiéu nang 1a kiém
thir xac dinh thoi gian phan hdi (repsonsiveness), thong
luong (throughput), mte d6 tin cay (reliability) hoac kha
ning md rong (scalability) cia hé thong theo khdi lugng
cong viéc (workload). Nhu vay, c6 thé néi, kiém thir hiéu
nang 13 hoat dong can thiét cho viéc phét trién nhiing giai
phép t6i wu hoa hiéu nang cho phin mém. Kiém thur hiéu
nang gitp chiing ta tranh duoc cac tinh hudng khong luong
truge khi trién khai tng dung trong méi trudng thuc té. N6i
mot cach khac, kiém thir hiéu ning 1a tién trinh thu thap va
phén tich théng tin, ma trong d6 dir liéu do ludong duoc tap
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hop dé dy doan khi nao cac muc tai s& vuot qua kha ning
chiu dung cua ngudn tai nguyén hé théng.

Kiém thir hidu nang duoc thyc hién nhim danh gia cac
tinh chat vé tc do, kha niang on dinh va kha nang chiu dung
cta phan mém dudi mot st tai xac dinh trudce [1, 2, 4].

Kiém thir hiéu nang c6 thé xac dinh cac van d¢ lién quan
dén téc 6 nhu: Phan mém c6 thoa man ngudi sir dung vé
téc d6? Céc dit lidu co duoc xir Iy va sir dung trude khi bi
lac hau? Phan mém c6 trinh bay cho ngudi sir dung thong
tin méi nhat? Bdi véi ang dung web, cac dich vu web ¢
tra 1oi trong khoang thoi gian cho phép truge khi théng bao
15i xuat hién?

Kha nang 6n dinh nham huéng dén stc tai lon, kiém
thir qua tai, thoi gian qua dai hay su on dinh ciia phan mém.
Céc van dé lién quan nhu: Phan mém c¢6 thé thyc thi thoi
gian dai ma khong mét dit liéu, bi cham hay phai khai dong
lai? Néu phan mém két thic mot cach khong du bao truée,
céi gi xay ra ddi véi céc giao tac chi mai hoan thanh mot
phan? Sy két hop cac 16i hay ap lai cac 16i c6 lam cho hé
thdng sup d6? Cai gi s& xay ra neu ¢6 nhidu nguoi sir dung
hon mong dgi? Cai gi s& xay ra néu tat ca nhitng nguoi sir
dung thuc hién cling cong viéc?

Kiém thir hiéu ning c6 thé xac dinh s6 lwong ngudi st
dung ma phan mém hd trg, hay khdi lugng dit liéu ma phan
mém c6 thé luu trix va xir ly, hay con goi 1a xac dinh kha
nang chiu dung cua phan mém. Cac van dé lién quan can
xem xét nhu: Phin mém c6 cung cap thoi gian tra 1oi nhat
quéan va chip nhan dugc ddi véi ngudi s dung? Phan mém
¢6 Tuu trit tat ca dir liéu thu thap dwoc trong sudt thoi gian
hoat dong? C6 nhirng khuyén céo khi phan mém dat dén
kha nang dinh diém? Phan mém van s& an toan dudi suc tai
rat I6n? Chic nang phan mém van s& dam bao dudi suc tai
rat 16n? Phan mém van c6 thé chiu dung duoc sic tai 16n
khoéng du bao truéc?

Trén co s& xéac dinh cac van dé lién quan dugc décap o
trén, kiém ther vién can cd va phdi hop céc chién lugc khac
nhau nham cai tién hiéu nang [5].

Trén thuc té, kiém thir hiéu ning thuong nham thuc
hién:

e Danh gia su sdn sang van hanh ciia phan mém.

e Dénh gia phan mém so véi cac tiéu chi vé hi¢u
nang.

e So sanh céc tinh chat hi€u nang cua nhiéu hé
thdng hay cu hinh hé théng.

e Tim ngudn gbc cua cac van dé vé hidu ning.

e HJ tro cho viéc diéu chinh hiéu nang cua hé
thong.

e Xac dinh muc luu lugng thong tin.

Hi¢n nay, c6 nhiéu loai kiém thir hiéu nang khac nhau,
cu thé nhu:

e Kiém thir co so (baseline test): Kiém thir co s¢
1a kiém thu dugce xay dung dé danh gia hiéu nang ung
dung v6i stc tai mot nguoi st dung [1, 3]. Kich ban
kiém thir 6 the dugc tao ra voi thoi gian suy nghi (think
time) trong thuc t¢ va nhirng cai dat khac giong nhu su
dung trong thoi gian thyc.

e Kiém thir tai (load test) nhim danh gia hi¢u ning
ctia phan mém dudi cac didu kién vé sirc tai duoc du
béo trude, nghia la diéu kién binh thuong. Kiém thir tai
cho phép do Iuong thoi gian tré 101, luu lugng thong tin,
tai nguyén sir dung va xac dinh diém bi sup d6 ctia hé
thong [1, 3, 4].

e Kiém thir qué tai, hay con goi 1 kiém thir ap luc
(stress test), nham xac dinh cac diéu kién that bai hay
nhitng diém bi sup d6 ciia phin mém dudi nhing didu
kién vuot qua binh thuong. Kiém thir qua tai nén dugc
thiét ké dé day giéi han ngudn tai nguyén ciia cic hé
théng 1én dén diém ma tai d6 cac lién két yéu ctia ching
xuét hién. Klem thir qua tai cho phep chi ra hoat dong
clia phan mém dudi cac didu kién vuot qua vé stc tai
du bao trudce [1, 4].

e Kiém thu spike (spike test): Kiém thir nay gan
gidng kiém thir qué tai (stress test) nhung hé thong
duoc dat dudi stc tai cuc cao trong mot thoi gian ngén
[1, 4]. Kiém thir nay gitup x4c nhan hiéu niang hé thong
trong diéu kién tai cao dot ngdt trong gior giao dich cao
diém ciia g dung.

e Kiém thir chju dyng (endurance test): Kiém thir
chiu dung tép trung vao danh gid hi€u nang ctia hé
thdng v6i murc tai su dung dwoc dinh trudc trong
khoang thoi gian kéo dai [1]. Kiém thir chiu dung duoc
thuc hién véi 70% - 80% cua stre tai muc ti€u, trong
kich ban c6 cai dit thoi gian suy nghi giéng nhu trong
thuc té.

e Kiém thr c¢6 1ap nghén cb chai (bottleneck
isolation test): Kiém thir c6 1ap nghén cd chai la kiém
thir duoc thuc hién trén hé théng hoac moét thanh phﬁn
cu thé dé tim ra cac van dé va nguyén nhan anh hudong
dén hiéu ning cua hé thong [1].

e Kiém thir khdi lugng (volume test): Kiém thir
khdi Iugng 1a kiém thir hiéu ning cua hé thong khi nd
phai xir 1y mot luong dir liéu nhat dinh [1, 2]. Khéi
luong nay c6 thé 1a kich thudc ban ghi dit liéu hodc no
cling ¢6 thé 1a kich thudc cua mot tap tin.

. Kiém thir kha nang (capacity test): Nhiam xéc
dinh b luong ngudi s dung hay giao tac ma hé thong
s& hd tro va van dam bao dap (mg yéu cau vé hiéu ning
[1.2].

Muc nay trinh bay téng quan vé kiém thir hiéu nang.
Trong cac muc tiép theo, chlng téi s& trinh bay vé hién
trang hé thong ding ky tin chi tai Truong Pai hoc Kinh té
- Pai hoc Pa Ning ciing nhu viéc 4p dung kiém thir hiéu
ning nham danh gia hidu nang va cac giai phap nham nang
cao hiéu ning cua hé thong.

3. H¢ thong ding ky tin chi tai Truomg Pai hoc Kinh té

Trudng Dai hoc Kinh té - Dai hoc Pa Ning bit dau thuc
hién viéc dao tao theo hoc ché tin chi cho céc sinh vién
dugc tuyén sinh nam 2006. Dé trién khai viéc quan ly qué
trinh dao tao theo hoc ché tin chi, diéu can thiét la phai phat
trién hé théng thong tin va tng dung cong nghé thdng tin
vao quan 1y dao tao theo hé thdng tin chi. Trong nim hoc
2006-2007, Truong Dai hoc Kinh té da xay dung va phat
trién thanh cong h¢ thong dao tao tin chi qua mang internet
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va da dua vao sir dung kha hiéu qua, gop phan rat 16n vao
cong tac quan ly hoc tap ddi voi sinh vién cia nha truong
mot cach nhanh chéng, chuan xéc.

Hé théng quéan 1y dao tao (Hinh 1) cia Truong Dai hoc
Kinh té gom cac phan h¢ chinh sau: Quan ly ké hoach dao
tao; Quan ly chuong trinh dao tao; Pang ky tin chi; Quan
Iy chét lugng ddo tao; Quan 1y kinh phi dao tao; Quan ly
két qua hoc tap cua sinh vién; Quan ly hd so sinh vién;
Quan ly ché do, chinh sach cho sinh vién; Quan ly hd so
can by, giang vién; Quan 1y co s vat chat; Quan 1y thu

s A
vién.
Quién 1y chwrong
trinh dao tao
Quan Iy ké \
hoach déo tao

Quan Iy co s& 4/'
vat chéat
Quén 1y kinh
Quén 1y ché d,
chinh sach SV

phi ddo tao
Hinh 1. Hé thong quan 1y dao tao tin chi

Quén ly hd so can Quan 1§ két qua
bo, giang vién hoc tép cia SV

Trong dao tao theo tin chi, sinh vién ¢ quyén chon hoc
phan trong mdi hoc ky pht hop véi ning luc va diéu kién
hoc tap. Pang ky hoc phan trong mai hoc ky cua sinh vién
phai dam bao diéu kién hoc phan tién quyét, hoc phan hoc
trudc, hoc phan song hanh trong chwong trinh dao tao. Lap
ké hoach hoc tap va dang ky hoc phan cho hoc ky c6 y
nghia rat quan trong dbi véi sinh vién. Dang ky phd hop
v6i nang luc va didu kién cia ban than dan dén két qua hoc
tap tot. Pang ky hoc phan vuot qua nang lyc cd thé dan dén
két qua hoc tap kém, anh huong truc tiép dén hoc tap trong
céc hoc Ky sau.

Viéc t6 chirc dang ky hoc phan cho sinh vién mot cach
thi cong 1 van dé phuc tap va chi phi cao, vi s6 lugng sinh
vién ciia mdi khoa kha cao (khoang 2-3 nghin sinh vién).
Phéan h¢ dang ky tin chi tryc tuyen thuoc hé thong quan ly
dao tao tin chi cua Truong gop phan giai quyét van dé nay.
Hinh 2 m6 ta cac chic nang co ban cia phan hé dang ky tin
chi. Trong d6, c6 cac chiic nang danh cho sinh vién, giang
vién chua nhiém (vai trd cé van) va nhan vién phong dao tao.

Trong qua trinh dang ky, hai chic nang con duoc sinh
vién sir dung chii yéu dé ding ky hoc phén gém chon hoc
phan va chon thoi khoa biéu. Vi vay, trong qua trinh xay
dung hé thong dang ky, hai chirc ning nay rat dwoc chd
trong nham dam bao hiéu qua sir dung.

Hé thng dang ky tin chi da duogc trién khai trén mang
internet va tuy dong hoa viéc dang ky ciing nhu xép thoi
khoa biéu cho sinh vién. Trong diéu kién binh thuong, khi
s6 lwong truy cap khong cao (khoang vai trim sinh vién),
hé théng van hanh kha tét va 6n dinh. Tuy nhién, khi s6
lwong sinh vién truy cap dong thai rat 16n, thi tinh trang
ngh&n mang cuc bo hay khdng truy cap dugc hé thong
thuong xuyén xay ra. Van hanh thyc té cho thiy hiéu ning
hé thdng khdng 6n dinh va c6 nhidu han ché trong nhiing
khoang thoi gian c6 sé lwong truy cap lon. Viéc nay gay

nhiéu khé khin cho don vi quan 1y ciing nhu ngudi sir
dung.

Ding ky tin chi
Taikhoan || Thtiknéabidu || sinhvitn || GV chunhigm | [ PhongBaotao |
|— Ding nhip IéLiélké Tra cfru TKB Ligt ké Ligtké
Ding ky hoc phin Thém Thém
Chinh Sira Chinh Sira Chinh Sira
Hity mén hoc Xoa Xéa

Hinh 2. Phan hé dang ky tin chi

Tir nhitng han ché néu trén, ching toi tién hanh kiém thir
hi¢u ning cuia hé thong ding ky tin chi tryc tuyén dé c6 co so
nghién ciru cAc giai phép nang cao hiéu ning cua hé thong.

4. Kiém thir va cai tién hiéu ning hé thong ding ky tin
chi
Trong muc nay, ching toi trinh bay viéc kién] thf{ hiéu
nang h¢ thong dang ky tin chi. Tir d6, ching t6i dé xuat cac
giai phap k¥ thuat cai tién hiéu niang hé thong.
4.1. Kiém thir higu ning
He thong dang ky tin chi dugc cai dat trong moi truong
kiém thir c6 cau hinh nhu sau:
e Bo vixtr ly: Core Duo P8400 2,26 GHz;
e B({ nhd RAM: 2 GB;
e Hg¢ diéu hanh: Window Server 2008 va IIS 7.0;

e H¢ quan tri co sé dir liéu: MS SQL Server

2008 R2.

C6 nhiéu cong cu [6, 7, 8, 9] khac nhau cho phép ap dung
c4c loai kiém thir hiéu niang dé kiém thu cac ung dung web.
Trong bai bao nay, ching tbi stir dung cong cu Firebug cta
Firefox [9] nhu mét cong cu chinh dé kiém thir dung luong
tai va thoi gian thuc thi cta hai chirc nang chinh (duoc sur
dung chu yéu boi nguoi sir dung dé ding ky tin chi) cua hé
thdng dang ky tin chi: chon hoc phan va chon thoi khéa biéu.
Két qua kiém thir ctia hai chtc nang nay vé dung luong tai
va thoi gian thuc thi dugc trinh bay trong Bang 1.

Bing 1. Két qua kiém thir cdc chirc nang chon hoc phan va chon
thoi khoa biéu

Dung lugng tai | Thoi gian thyc thi
(Kilo Byte - KB) (giay - s)
Chirc nangkch(,)n 613 46.26
hoc phan
Chtrc nang chon
thoi khoa bidu 511 3,79

Bang 1 cho thay thoi gian thuc thi cac chie ning nay
khé& nhiéu. Bac biét, chtre nang chon hoc phan doi hoi rat
nhiéu thoi gian. Néu sé lugng nguoi sir dung truy cap dong
thoi tang 1én thi hé thong s& rat cham va tham chi khéng
thé xtr 1y duoc.

Ngoai ra, & danh gia tot hon hiéu ning ciing nhu phat
hién cac yéu t lam giam hiéu niang cua hé théng, ching toi
con sir dung cac cong cu sau:

e ClickHeat [10]: 1a cong cu md ngudn mé thé
hién truc quan nhitng vung trén trang web ma nguoi
dung kich chuét vao nhiéu nhét hodc it nhat.
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e Crazy Egg [11]: cung cip bd cong cu phan tich
gilip xac dinh dugc nguoi dung dang lam gi va bi tac
nghén o vi tri nao trén trang web.

e YSlow [12]: chi ra nhimng Vén dé co thé anh
huong dén toc d6 tai ve trong thiét ke.

Két hop cac két qua danh gia tir c4c cOng cu trén, ngoai
nhitng yeu to khach quan, nhu so luong nguoi truy cép,
diéukién harténg phan ctrng va mang, chang t6i da xac dinh
duoc mot so nguyén nhan chinh lam giam hi¢u nang cua
hé thong dang ky tin chi nhu sau:

e Giao dién cua h¢ thong kha phirc tap, mot s6
thanh phan chiém nhi€u thoi gian tai.

e Giao dién ding ky hoc phan hién thi dong thoi
nhicu thong tin, nhu thong tin ca nhan, danh sach mén
hoc, danh sach thoi khoa biéu.

e Nhiéu hoat dong dién ra trong qua trinh déng ky,
nhu hé théng ty dong dua ra cac hoc ph?ln theo 10 trinh
hoc cua tirng chuyén nganh, theo timg khéa hoc; sinh
vién thuc hién céc thao tac dang ky hoc phin, x6a hoc
phén, dang ky lai hoc phan; hé thong phai thuong xuyén
kiém tra dé khoa khong cho ding ky vao nhiing 16p da
dugc dang ky di s6 luong...
e Céc thu tyc xir Iy co s6 dir lidu khi s6 luong ban
ghi 16n chiém nhiéu thoi gian.
4.2. Cii tién hi¢u ning

Tur c&c nguyén nhén chi ra & trén, chiing t6i xac dinh
giai phap cai tién tap trung vao ba khia canh: giao dién
nguoi ding; ma ngudn; mé hinh co sé dir liu va xu 1y co
so dit liéu.
4.2.1. Cai tién giao dién nguoi ding

Giao dién ngudi dung duoc thiét ké don gian hon, tdi
wu ma HTML. Ngoai ra, DIV layout ¢6 toc dd nhanh hon
TABLE layout, nén thay phuong phap dung trang web
TABLE layout bai DIV layout. Cau tric lai thé <div> mot
cach gon gang, mach lac. Str dung thé <div> tranh duoc
viéc str dung céc thé <td> va <tr> caa TABLE 16ng vao
nhau nhiéu cap nén ma ngudn dé bao tri hon, sinh ra ma
HTML it hon. Nho vay, thoi gian tai trang web sé nhanh
hon. Hon nita, thiét ké chia lai b cuc cua giao dién man
hinh ding ky theo cac khdi. Thay vi phai tai mot lan tat
ca céc thong tin xuit hién cung mot ldc trén mot trang
web, thiét ké chia nho cac khdi hién thi két hop véi cong
nghé Ajax, chi khi kich chudt vao thi khéi d6 mai duoc
thuec thi.
4.2.2. Cai tién ma nguon

DPé ma ngudn duoc thyuc thi t6i wu hon, nghia 1a nhanh
hon, chung t6i da thuc hién mot sé diéu chinh:

e Sirdung ciu triic (structure) thay cho 16p (class);

e Su dung mang (array) thay cho tip hop
(collection);

e Han ché viéc goi thuc thi dit liéu tir co s¢ dir
lidu,

e Dua dfr liéu ra cac mang, viéc st dupg’méng s€
giup truy xuat nhanh hon, str dung méang d¢ to6i uu cho
chuong trinh khi xtr ly.

4.2.3. Cdi tién xir Iy co s6 dir liéu

Hé théng dang ky tin chi st dung hé quan tri co s& di
lidu (CSDL) MS SQL Server. Hé thong sir dung nhiéu cau
lénh SQL dé truy van CSDL. Céc cau lénh truy van dugc
cai dat trong céc thu tuc (stored procedure) nham cai thién
tbc d6. Tuy nhién, thoi gian thuc thi cua céc tha tuc dbi
v6i CSDL hién tai ciing van con khé cao. Cu thé, thoi gian
thuc thi mot sé tha tuc truy vin duoc trinh bay trong
Bang 2.

Bdng 2. Thoi gian thuc thi cc thi tuc truy van CSDL
trudc cai tién

Thii tuc Thm(gligl; fl;l)rc thi
MA_GetAverageMark 5
LE_UpdateOpenRegister 11
LE_GetSubjectCanRegister 21
LE_GetSubjectCreditRegister 25
SH_ScheduleChoiceRegister 26
LE_GetStudentScheduleCreditRegister 5
LE_DeleteSubjectRegisterOfStudent 25
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Thoi gian thyc thi caa cac tha tuc truy van CSDL cho
két qua khac nhau, phu thudc vao d6 phic tap cua thua tuc
va d¢ lon cua CSDL. Nhung nhin chung, thoi gian thyc thi
cia mdi thu tuc kha I6n, nhu cic tha tuc
SH_ScheduleChoiceRegister(), LE_GetSubjectCreditRegister()
va LE_DeleteSubjectRegisterOfStudent().

Vi vay, chung t6i dé xuét sir dung bang trung gian dé
luu dir liéu dang ky tin chi. D liéu ctia bang trung gian nay
chi ton tai trong thoi gian dang ky tin chi cho dén khi két
thlc viéc dang ky. Sau do, toan bo dir liéu s& dugc chuyén
vé bang chinh trong CSDL dé phuc vu cho cac chiic ning
khéc cua hé théng. Viéc sir dung bang trung gian gitp cho
viéc truy xuét dir liéu nhanh hon, vi céc ciu lénh truy vén
s€ khéng phai do tir hang trdim ngan tham chi 1a hang triéu
ban ghi dé cho ra két qua. That vay, thoi gian thuc thi cua
c4c thu tyc trén ciing CSDL va moéi truong phan cing sau
khi cai tién duoc trinh bay trong Bang 3.

Bdng 3. Thoi gian thurc thi cac thii tuc truy vin CSDL
sau khi cdi tién

Thii tuc Thoi gi_z}n thue thi
) (giay - s)

MA_GetAverageMark 1
LE_UpdateOpenRegister 1
LE_GetSubjectCanRegister 5
LE_GetSubjectCreditRegister 10
SH_ScheduleChoiceRegister 10
LE_GetStudentScheduleCreditRegister 3
LE_DeleteSubjectRegisterOfStudent 1

Téng cong 31
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Bang 3 cho thay thoi gian thuc thi cua cac thu tuc da
giam dang ké, chi con xap xi 25% so véi thai gian thuc thi
cua cac thu tuc trudge khi cai tién.

5. Két qua kiém thir

Sau khi thuc hién cac cai tién dé xuét o trén, hé thong
dugc kiém thir hidu ning trong moi truong co cing cau
hinh va su dung cung cac cong cu kiém thir nhu da néu
trong Muc 4.1. Két qua kiém ther trudc va sau khi cai tién
cta cac chire nang chon mén hoc va chon thoi khoa bicu
dugc trinh bay trong cac Bang 4 va Bang 5.

Bing 4. So sanh két qua kiém thit truede va sau khi
cdi tién chikc ndng chon hoc phin

Chitc niing chon hoc phén

Dung luwong tai Thoi gian thuce thi
Trude cai tién 61,3 KB 46,26 s
Sau cai tién 6,2 KB 65 ms

Bing 5. So sanh két qua kiém thir trude va sau khi
cai tién chirc nang chon thoi khoa biéu

Chite niing chon thoi khéa biéu

Dung lugng tai Thoi gian thue thi
Trude cai tién 51,1 KB 3,795
Sau cai tién 17,1 KB 272 ms

Két qua thir nghiém nay duoc thuc hién trong cing moi
truong kiém thir (cau hinh phan cing va phan mém) dugc
trinh bay trong Muc 4.1 va cting mot ngudi sir dung. Két qua
nay do thoi gian thyc thi trung binh sau 10 lan thuc hién.

Két qua cac Bang 4 va Bang 5 cho thdy dung luong tai
va thoi gian thuc thi cua cac chire ning chon hoc phan ciing
nhu chon thoi khéa biéu giam di rt dang ké.

Ngoai ra, chiing t6i ciing da tién hanh khao sat trén hon
150 sinh vién da str dung hé thong dang ky tin chi truéc va
sau khi cai tién hiéu nang tai Truong Pai hoc Kinh té. Két
qua khao sét cho thay sinh vién nhan xét hé théng van hanh
t5t hon nhiéu so v&i truge khi thuc hién cac cai tién.

6. Két luan

Kiém thir va cai tién hiéu nang cac tmg dung web ludn
1a thach thirc dbi ngudi phat trién phan mém ciing nhu
nhiing ngudi nghién cuu. Trong bai bdo nay, ching t6i
nghién ciru vé cac k¥ thuat kiém thir va cai tién hi¢u ning
cua (mg dung web. Trén co s¢ d0, ching toi da phan tich
cac han ché vé hiéu nang cua hé thong dang ky tin chi cua
Truong Pai hoc Kinh té - 1a mot mg dung c6 s6 lugng
ngudi sir dung cing mot thoi diém rit cao. Tir d6, ching
t6i da kiém thir hiéu ning cua hé thong va dé xuat cac giai
phap k¥ thuat nham cai tién hiéu ning. Két qua thir nghiém
cho thdy hiéu ning cta hé thong dang ky tin chi da duoc
véan hanh t6t hon.

Trong tuong lai, chung toi s& tiép tuc kiém thir hiéu
ning cta hé thong trén cac moi truong 6 cdu hinh khac
nhau nhiam danh gia tot hon vé hiéu nang, ciing nhu sé tiép
tuc nghién ctru va g dung tiép tuc cac cai tién khac, nhu
kién trac phan mém, giai thuat, cdu trac va xir 1y dir liéu,
nhiam nang cao hon nira hiéu ning cua hé thong.
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