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TOM TAT - Tic gid tién hanh nghién civu Iy thuyét sinh ma nguon tw dong va irng dung dé tao ra chwong trinh sinh tw dong
ma nguon cdc website ASP.NET theo mé hinh MVC ciia Microsoft. Pau vao la siéu di liéu tir co sé div liéu (CSDL), cdc khudn mau
cde trang web c6 cdu triic theo tiéu chudn ciia thie vién StringTemplate va cdu hinh ciia nguoi dimg. Pau ra ld mét vmg dung web
hoat dong theo mé hinh MVC trén nén tang ASP.NET. Website duoc sinh ra co cdc chirc nang thao tdac dir liéu nhu hién thi két qua
thiee thi truy van, thém mdi, cdp nhdt, xoa trén cdc bing, khung nhin. Péi véi khung nhin di c¢é sdn trong CSDL hodc truy vin do
nguoi ding dinh nghia, dya trén siéu dit liéu ciia cac bang tham gia thu duoc tir CSDL, bai bdo dé xudt thudt toan xdc dinh bing dé
khuyén cdo cdp nhdt, thém mdi va xda dit liéu ciing nhu gici han cdc ¢t co thé chon cho cdc trang web do. Nguoi diing ciing c6 thé
chon khudn mdu riéng biét cho méi trang web. Website dwoc chiwong trinh sinh ra cé thé duwoc trién khai ngay trén mdy chii web IIS
ma khong can thém bdt cir thanh phan ndo khdc.

Tir khéa - sinh tir dong md nguén, khuén mau, trang web aspx, mé hinh MVC, thao tdc diF lidu, truy vin va khung nhin
I. DAT VAN BE

Sinh ma ngudn 1a k¥ thuat viét va su dung cac chuong trinh dé xay dung cac ing dung hay hé thong ma cu thé
nao dé mot cach ty dong [1]. Sinh ma ngudn ty dong s& giup tiét kiém thoi gian viét ma. Ma nguon dugc sinh ra dé doc
va dam bao it 16i do dwoc sinh ra trén co sé cac khudén mau chuan. Cac md ta cho mi ngudn dau ra la doc lap véi nén
tang cong nghé, tirc 1a khong phu thudc vao cong nghé st dung 1a .NET, Java hay la PHP.

Ngay nay, viéc phat trién ing dung cong nghé thong tin, dac biét 1a img dung web dang trd nén phd bién. Cac
nha phat trién (mg dung web thuong xuyén phai lip lai cac cong viée tuong tu nhau trong sudt qua trinh phét trién cac
website, cdc trang web mot cach v6 nghia. Viéc do chiém mot khoang thoi gian 16n, dong nghia v0i gia tang mot khoan
chi phi dang ké ddi voi doanh nghiép. Dé giam bot khéi luong cong viée cho cac nha phét trién, sinh ma ngudn mot
cach tu dong 1a giai phap duoc danh gid 1a tot nhat hién nay.

Trén thé gidi, c6 nhiéu phan mém sinh mi ngudn ty dong vai rat nhiéu phién ban mién phi hodc thwong mai.
Nbi bat nhat 1a phan mém ASP.NET Maker [2] va CodeSmith Generator [3]. Ca hai phén mém déu tinh phi sir dung.
Cong trinh [4] dung StringTemplate thyc hién sinh ma nguon website don gian trén nén tang ASP.NET. Nhin chung,
cac hé thdng sinh ma ngudn hién tai gip phai cac han ché sau:

- Chua sinh dwoc mi ngudn website trén nén tang ASP.NET theo mé hinh MVC cua Microsoft sir dung Razor
View Engine.

- Khong tao dugc chuong trinh hoan chinh, chi sinh ma cho cac loai déi tugng cu thé, vi du chi sinh ma nguén
CH#, khong sinh dugc giao dién;

- M ngudn dugc sinh ra can phai bién dich méi ¢6 thé trién khai tmg dung trén may chi web dugc;
- Ngudi sir dung khong thé thém, b6t hodc ké thira ma ngudn dugc sinh ra;

) - Khong thé tiiy chinh khudén mau, chi cho phép chon mot khuon miu cho mdi dy an, khong cho phép cu hinh
bo tri cho ting trang web;

- Khéng sinh duge ma cho chirc ning thém, sira, x6a di v6i bang tham gia vao truy véan va khung nhin. Han
ché nay 1a nghiém trong, boi 18 hau hét ngudi dung trong hau hét truong hop déu c6 nhu cau thao tac dir liéu dya trén
ngir canh — thao tac dir liéu ¢ bang nay nhung cén thong tin bd tro tir nhiéu bang khac. Néu sinh mé thao tac dit liéu chi
dya trén thong tin tir mot bang thi s& rat kho khan. Ching han cho truong hop bang diém cua sinh vién c¢6 thé chi bao
gdm céac cot ma-moén-hoc, mi-sinh-vién va diém.

Mb hinh MVC (model-view-controler) tiéu chuén c6 nhiéu wu diém so véi mé hinh web truyén théng. Ngoai
cac dic diém chung ciia mo hinh MVC tiéu chuén, mé hinh MVC cua Microsoft con duge bd sung cac tinh ning mé
rong khac. Tac gia nghién ciru viéc sinh ma ngudn tw dong cac trang web ASP.NET theo mé hinh MVC ctia Microsoft.
Céc website dugc sinh ra cho phép tim kiém va thao tac dit liéu trén cac bang ciing nhu khung nhin va truy van. Tac
gia tién hanh nghién ctru k¥ thuat sinh ma ngudn tw dong bang cach 1ap trinh sir dung thu vién StringTemplate, (mg
dung céc ky thuat do dé xay dung chwong trinh sinh ma ngudn trén CSDL SQL Server. Két qua mong doi 1a hé thong
chwong trinh c6 thé sinh ra mot website hoan chinh c6 thé chay ngay trén may chi web IIS cho mdi CSDL, véi day du
cac chirc nang thém, sira, x6a va tim kiém trén timg bang, timg khung nhin; ciing nhu kha ning chon khuén mau cho
mdi trang web va tuy chinh b tri giao dién cho mdi trang web sinh ra. Hé théng dwoc sinh ra phai dwoc tich hop quan
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ly ding nhdp va phan quyén. Viéc cho phép chon khudén miu cho ting trang rat y nghia, vi thong thuong, céc trang
danh cho quan tri ¢ giao dién khac so v6i cac trang danh cho nguoi dung. Tinh nang cho phép thay dbi thi tu cac cot
1a chua du, vi cac cot co do rong khac nhau, doi hoi khong gian khac nhau dé hién thi gia tri. Theo do, tinh ning nang
cao cho phép diéu chinh bb tri trang web la can thlet cho cac trang thém, stra, xem mot ban ghi. Ngoai ra, chuong trinh
sinh tu ddng ma ngudn con tao ra ma ngudn gom cac tinh ning khac nhu: quan ly tp trén may chu (tai lén, doi tén,
x06a), tinh ning bao mat, quan 1y tai khoan nguoi ding va phan quyén; sir dung AJAX...

II. XAY DUNG CHUONG TRINH SINH TU PONG MA NGUON
A. StringTemplate

StringTemplate 1a mét thu vién mdy sinh theo mau (Template Engine Library) dung dé tao ra cac van ban dya
trén cac mau dir liéu co cAu tric [5, 6]. Thu vién nay dugc tao ra do nhu cau phat trién cac trang web “dong” voi nhidu
khu6n mau khac nhau v6i mong mudn lam cho phat trién img dung web dé dang hon, cai thién tinh linh hoat, giam chi
phi bao tri va cho phép viét song song ma ngudn xir Iy (C#, Java, PHP) va ma ngudn giao dién (HTML).

B. Sinh ma mo-dun lam viéc voi CSDL

Kién trac MVC (Model-View-Controller) di tro thanh khuén mau tot nhét trong viée phat trién phin mém hién
nay. Kién tric MVC thé hién sy chia tich manh mé cac thanh phan trong mot phan mém, vi du tach gilta thao tac dur
lidu, xur Iy 16-gic va hién thi ndi dung. Viéc tach rd ciac mdi quan tam gitp chia nho sy phue tap khi thiét ké ‘mot ing
dung, ting kha nang kiém thir doc lap cac thanh phan trong qué trinh phat trién, d& dang hon trong viéc nang cp.

Kién trac MVC chia tmg dung thanh 3 thanh phan chinh, d6 1a: i) Model gdm mét tap cac 16p md ta cac di liéu
ma ngudi dung dang 1am viéc va cic quy tic rang budc su thay doi dir liéu; ii) View dinh nghia cach thirc giao dién
ngudi dung s& dugc hién thi; iii) Controller 1a mot tap cac 16p diéu khién cac ludng dir lidu ciia ngudi ding, xir 1y cac
su kién trong hé thdng.

Trong ASP.NET MVC, model thyc hién dong goi dir liéu duogc Iuvu trit trong CSDL, diéu khién va cap nhat cac
thay d6i cua model vao cac ddi tuong cu thé trong CSDL. Model sir dung cong cu Entity Framework dé truy xuat dir
lidu. Béi voi view, ASP.NET MVC sir dung Razor View Engine hoic ASPX View Engine dé xir Iy hién thi. Gibng nhu
ASPX View Engine, Razor cho phép viét ma HTML va C# hodc VB.NET trén cing 1 tép. Tuy nhién, v&i Razor ngudi
dung st dung it ky tu dé viét ma hon. Vi du khai bao khdi 1énh C#, ASPX dung cip danh du <% ... %>, con Razor
chi can khai @. Ngoai ra, Razor cho phép viét dang md HTML bén trong ma C# (VB.NET). Su phdi hop nay mang lai
tinh don gian va dé str dung khi viét ma ngudn, dic biét 1a trong kiém thir ty dong. Cubi cliing 1a controller, thanh phan
diéu khién cac yéu ciu ciia nguoi dung, 1am viéc véi cac model va lwa chon view dé hién thi 1én giao dién ngudi dung.

Nhu vay, dé sinh ma ngudn cho mot tng dung ASP.NET MVC ngoai sinh ma ngudn cho 3 thanh phan chinh,
chung ta can sinh md mo-dun lam viéc v6i CSDL theo mé hinh Entity Framework. Bén canh do, ca phap Razor st
dung trén view phai dwoc tuan tha chat ché néu khong muon tng dung bi 101 khi chay.

C. Xic dinh ciu tric div ligu

Chuong trinh sinh tu dong ma ngudn st dung céc siéu dit liéu (meta-data) 1y tir CSDL nhu thong tin vé bang,
vé khung nhin va cac cot, cling nhu thong tin vé khoé chinh va khoa doc nhat (unique, sau ddy goi chung 14 khoa) va
khod ngoai. Cu thé, siéu dit liéu c6 thé bao gdm tén bang hodc khung nhin; tén cac trudng (field name), con duogc goi 1a
tén cot (column), cdu tao nén bang hodc khung nhin cing véi kiéu dir lidu, kich thudc va cho phép tréng (NULL) hay
khong; thong tin khod; thong tin khod ngoai; truy van dinh nghia cac khung nhin. Mdi quan hé giita cac bang duoc xac
dinh thong qua diéu kién cta phép nbi giira cac bang trong truy van ctng véi thong tin vé khoa ciia cac bang.

Madi bang, khung nhin s& dugc biéu dién bang mot 16p vé6i tén goi 1a thuc thé (Entity). Tap hop cac thuc thé biéu
dién mo hinh khai niém ctia CSDL. Viéc anh xa gitra cAu trc luu trit CSDL va md hinh khai niém dugc quan ly boi
nhitng quy udc trong Entity Framework [7].

 Ngoai ra, toan bg siéu dir liéu cua CSDL la nhiing thong tin c¢6 dang phén cép, cac bang, khung nhin va cft co
moOi quan hé v6i nhau. V6i ngdn nglt XML, dir li€u dugc luu trir dudi dang cay [8], nén sir dung XML d¢€ luu lai cac
siéu dir liéu. Viéc doc va ghi thong tin bang XML rat thuin loi va nhanh chong thong qua cac thu vién duge ho tro
trong CH#.

D. Sinh ma giao dién s dung cui phap Razor View Engine

Razor View Engine duoc st dung 1an déau tién trong ASP.NET MVC 3. Razor st dung Layout Page 1am trang
chinh va View Page, View Page with Layout lam trang con. Razor c6 ¢t phap don gian, sir dung ky tu @ dé bat dau
viét ma C# (VB.NET). Diéu nay gitp cho viéc lap trinh giao dién tré' nén nhanh hon, vi du: dé hién thi mot doan di
lidu ta chi can viét “@obj.Attribute” hodc viét trong khéi 1énh “@if (foo) {<p>Plain Text</p>}". Ngoai ra, Razor hd
trg kiém thir don vi cho cac view ma khong can controller hodc chay (mg dung trén may chii web.

Véi ct phap Razor, chuong trinh sinh ma can nhén biét dugc vi tri ma nguon C# va vi tri ma nguon HTML dé
tién hanh sinh ma chinh xac.
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E. Qua trinh sinh ma

Qua trinh sinh ma ngudn dugc tién hanh theo quy trinh chuin, bao gdm cac budc thu thép, trich loc, chuyén dbi
thong tin CSDL veé dang phu hop, &4p dung cac quy tac sinh ma va nap khuén mau.

Céc thong tin CSDL dau vao phuc vu cho viéc sinh ma dugc 1ay tir bat ky CSDL quan hé nao trén nén ting SQL
Server.

Céc khuon mau c6 sin 1a mot ddu vao khac ciia hé théng. Cac khudn mau bao gdm cac nhom: nhém khudén miu
view (.cshtml), nhém khudn mau controller (.cs), nhom khuén mau model (.cs), nhém khuén mau entities (.cs). Cac
khudén mau dugc td chire Iuu trir thanh cac tép trén dia cimg. Noi dung cta cac khuén mau gdm hai phin, do 1a phan
khong thay ddi (phan tinh) va phan thay d6i (phan dong) trong sudt qué trinh sinh ma. Khuén mau dugc nap ngay khi
hé thdng c6 duge cac thong tin CSDL can thiét va tiy vao viéc sinh mi cho nhém nao thi nhém khuén méu tuong tng
s& dugc nap.

Viéc sinh ma 1a cong viéc rat phirc tap, doi hoi phai trai qua nhiéu budc va tuan thii nhidu quy tac. Tac gia dé
xuit xay dung mot cong cu riéng dé thuc hién viéc nay bang ngon ngit 1ap trinh C#.

Sau khi nghién ctru cac ky thuat sinh ma ngudn ty dong, tac gia dé xuit ciu trac cia hé théng bao gém cac
thanh phan: giao dién cau hinh CSDL, giao dién tuy chon sinh mé va ghi vét chuong trinh, giao dién cau hinh dau ra,
giao dién tao khung nhin va thyc thi truy van, giao di¢n ngudi dung, bg sinh mé, cac khudén mau, cac goi tién ich, bién
dich va dong go6i. Cac thanh phan nay hoat dong doc 1ap vadi nhau va duoc diéu khién boi bd sinh ma dé thuc hién chirc
nang sinh ma ctia hé thong.

- —. Nap théng . . Luu thong tin I o
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Hinh 1. So d hoat dong cua hé théng

Tac gia st dung cong cu Visual Studio 2013 va Net Framework 4.5 dé xay dung cac thanh phan cua hé thong
c6 cach thuc hoat dong dugc mo ta trén hinh 1.

Trong d6, budc thir 6 — thyce hién sinh ma ngudn gdm nhiéu chirc ning. Cac chirc ning dé 1a goi tién ich doc tép
va nap khudén mau phu hop; truyén thong tin CSDL tirng bang va timg khung nhin vao khuén mau; xuat ra két qua
dang chudi tir khuén mau da nap dit liéu; ghi tép két qua ra dia cimg; ghi nhat ky cho qua trinh sinh ma cho ting bang
va tung khung nhin.

F. Sinh mi nguén cho khung nhin va truy vin

He¢ thong sinh mi ngudn quan tim dén mot sb ciu trac dic biét cua cac truy van tao khung nhin tr CSDL, truy
vén tao khung nhin do ngudi dung dinh nghia truyc tiép trén hé thong sinh md ngudn hodc cac truy van. Khi cac bang
tham gia tao khung nhin c6 cac moi quan hé theo mét quy tac nao d6, néu hé thong phat hién dugce cac cAu trac nay thi
hoan toan ¢6 thé tao cac chirc nang thém, cap nhat, xoa dit liéu. Sau khi nghién ctru nhiéu truy vén, tic gia nhan thiy
cac truy van c6 cu tric chung roi vao cac trudong hop sau day:

Trudng hop 1: Trudng hop 2:
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Céc hinh v& trén day thé hién xu huéng mdi quan hé ctia cac bang tham gia vao truy van. Tat nhién, mo hinh ¢
thé duoc mo rong. Trong d6, mdi hinh 6-van cing véi hé sb duogc gén keém dai dién cho mét bang dir li¢u, miii tén co
hudng biéu thi mbi quan hé mot — nhiéu, dudng ndi khong co hudng biéu thi mbi quan hé mot — mot giita hai bang.
Viéc xac dinh mdi quan hé dugc thyc hién dua trén thong tin khod cua cac bang tham gia vao truy vén clia cac cot tham
gia vao diéu kién phép nbi. Thong tin vé khod ngoai chi duge dung dé khuyén cao tao diéu kién phép ndi trong qua
trinh thiét k& truy van. Neu mot dau 1a khod va dau kia khong phai 1a khod, thi mdi quan hé 1a mot — nhidu. Néu ca hai
dau déu 1a khoa, thi mbi quan hé 1a mot — moét. Viéc lya chon bang dé sinh ma thuc hién thao tac thém, sta, xo0a dugc
khuyén céo theo mirc do wu tién ti 16 thuan v6i hé s6 ciia mdi bang. Dé co thé thyc hién gin hé sb cho mdi bang, bai
viét d8é xuét xay dung ma trn vudng n x n, voin — s6 luong bang tham gia vao truy vén, dé biéu din dd thi thé hién
moi quan hé gilta cdc bang. Mai phan tir trong ma trdn biéu thi mdi quan hé giira hai bang dung ¢ hang va cot giao
nhau. Mai bang trong moi quan hé¢ mot — nhiéu duoc danh so sao cho gid tri cua bang nay bang téng hodc bang hiéu
clia bang lién ké véi 1 va phai ludn 16n hon 0 theo nguyén tic: cong cho 1 néu di ciing huéng miii tén, trir cho 1 néu
ngugc lai. béi voi truong hop mbi quan hé mot — mot, hai bang c6 gia tri b?mg nhau.

Do thi thu duoc sau khi da g?in hé s6 cho céac bang dugc dung vao hai myc dich, d6 la dé khuyén cao nguoi
dung chon bang dé sinh ma nguén thuc hién céc thao tac dit liéu va xéac dinh cac cot ¢6 thé tham gia vao trang web thao
tac dit li€u cling nhu vai tro cua n6. Thu nhét, nhiing bang c6 hé s6 cao hon s& duge khuyén cao voi mire d6 cao hon.
Thur hai, m¢t khi mot bang c6 hé s6 k dugc chon dé sinh ma nguén thuc hién thao tac dit ligu, i) chi cac cft thudc bang
d6 méi c6 thé tham gia vao trang web véi vai trd tiép nhén gia tri mai (editable) hoac hién thi gia tri da co; ii) cac cot
thudc bang c6 hé s6 nho hon hodc bing k ¢6 thé xuét hién trong trang web thao tac dit liéu, nhung chi v6i vai tro hién
thi gid tri; iii) cac cOt thudc bang c6 hé s6 16n hon k khong dugc phép chon cho vao trang web thao tac dir ligu.

Vi truong hop truy vén khong bao gom céc ham théng ke, chi bao gdm phép ndi, phép chon va phép chiéu, hé
thong ludn dé xuat lay b gia tri khoa cua bang dé gan lién v6i mdi ban ghi. Khi khoa khong c6 mat trong ménh dé
SELECT trong truy van, nguoi dung khong thé chon dé cho phép hién thi, nhung luén ton tai cac ddi tuong an duoc
sinh ra chira cac bg gia tri khoa do gan l1en v6i mdi ban ghi dugc hién thi. Viéc nay nham muc dich hd trg cac thao tac
sira va xod dir liéu. Voi truong hop truy véan dau vao bao gdm cac ham thong ké, bai viét chi xét cac bang tham gia vao
truy vn voi cac cot déu nam trong ménh d&¢ GROUP BY va trong s cac cot d6 phai bao gom céac cot tao nén khoa
chinh hodc mét khoa doc nhét nao do.

III. KET QUA VA PANH GIA
A. Két qud
Hé théng sinh tu d’(f)ng’ ma nguén duoc thiét ké dé sinh mélnguén cho cac CSDL quan h¢ khac nhau. Trudc tiénz
phai thiét 1ap cau hinh két n61 CSDL thong qua giao dién h¢ thong. Nguoi dung nhép thong tin may chu CSDL, thé
hién cua hé quan tri CSDL, tén CSDL, cong ket noi, tén dang nhap va mat khau. Tat nhién, yéu cau doi vdi tai khoan

ding nhap phai c6 du quyén dé c6 thé doc dwoc siéu dit liéu. Sau khi hé thong két ndi thanh cong dén CSDL thi giao
dién s€ twong ty nhu hinh 2.
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Hinh 2. Giao dién chinh ctia chuong trinh

Trén giao dién nay, ngudi dung co thé thay phia bén trai 1a danh sach cac bang va khung nhin ¢6 trong CSDL.
Bén phai la tuy chon cau hinh cho timg bang. Nguoi dung co thé lya chon khu6n mau b tri cho timg trang web ¢
thong s6 “Using Template”. Nguoi dung c6 the dinh nghia cac khuén méu bb tri trang web khac nhau ngoai hai khuén
mau pho bién da dugc hé thong cung cap san, d6 1a bd tri theo dang bang chi tiét (list) va b tri theo kiéu ma tran
(matrix). Danh sach cac khuén mau b tri tw dong dugc nap khi c6 khudn méau mai. Khi ngudi ding nhén chudt vao
ting bang cu thé s& xudt hién giao dién cau hinh thong tin cho cac cot ctia bang nhu trén hinh 3.
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» GioThieu nvarchar 200 Gioi Thieu W = Is5tring a TextBoxSi... vy Like

1D_BoMon int 4 il i 1D _Bo Mon W Isint @ TextBoxsi... bl = M

ID_khoa int 4 1D _khoa il ) IsInt Q Dropdown... ] =

TenBoMon nvarchar 50 Ten Bo Mon W = Is5tring a TextBoxSi... v Like

Hinh 3. Giao dién tuy chinh cot
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-
o5 Khoa_BM_GV_LopTC

il Gen IUP for view: Khoa_BM_GV_LopTC
|IUP: Inzert - Update - Delete
Table Lol Iz
All columns of « BoMan
Giang\ien
Khoa ]
Table LonTinChi Alias
¥ GiangVien ID_GiangVien ID_Gi:
LopTinChi ID_MonHoc ID_Mc
BoMon TenBoMon TenBo
GiangVien TenGiangVien TenGii
Khoa Tenkhoa Tenkk
LopTinChi TenLopTinChi Tenlo
Selected another columns show in update page: Field Mame
3 1 TenBoMon
2 ID_GiangVien

Hinh 4. Giao dién tuy chon bang d8 thao tac di liéu

Hinh 4 cho thiy hé théng khuyén c4o lwa chon bang LopTinChi dé tao trang web thao tac dit liéu d6i voi khung
nhin Khoa BM_GV_LopTC sir dung 4 bang theo thir tu ting dan cta hé s6 (xem ILF): Khoa, BoMon, GiangVien va
LopTinChi. Trén trang web nay, c6 thé thao tac dit liéu trén cac cot thudc bang LopTinChi. Cac cot tir cic bang con lai
chi ¢6 thé duoc chon dé hién thi trong ché d6 chi doc. Néu nguoi ding chon bang BoMon, thi tuong tng s& la bang
Khoa; nguoi dung khong thé chon céc cot tir cac bang GiangVien va LopTinChi dé hlen thi trén trang web thao tac dir
liu bang BoMon. Ddi véi cac trang web hién thi dir liéu cho khung nhin hoic truy van, hé thong cung cip tuy chon dé
cho phép thao tac dit liéu trén bang bat ky tham gia vao khung nhin hodc truy van. Khi d6, nguoi dung s& duoc diéu
hudng sang trang web khac cho phép thao tac dit li€u vdi bang c6 truong duge chon, trén do co thé hién cac cot tir cac
bang c6 hé s6 thap hon.

Ngoai ra, hé thong cho phép ngudi dung tao khung nhin bang cong cu thiét ké truy van co ban. Nguoi dung chi
can chon va kéo tha bang hodc cgt vao ludi thi s€ ty dong sinh ra truy van nhu trén hinh 5.

G EF(PQAIX
=5 Tables (2) Column Mias Table Output Sort Fitter
= Category
o4
CategorylD Product Mame: Product MoSort
CategoryName Price Product NoSort
= Product
: o4
FroductlD Product|D Product MoSort
Product Mame » CategoryName Category MoSort
Description
Frice SELECT
Quality dbo.Product . Product Mame,
CategorylD dbo.Product.Price,
dbo.Product. Product|D |
dbo Category CategoryMame
FROM
(dbo Category INNER JOIN dbo. Product
ON dbo Category CategorylD = dbo.Product CategorylD);

oK Cancel

Hinh 5. Giao dién thiét ké truy van

Déi véi cac truy van duoc tao ra truc tiép trén giao dién hd trg viét truy van va céc truy vén tao nén khung nhin
trong CSDL, chuong trinh d8 xuét giao dién (hinh 4) chon bang dé sinh cac trang web thuc hién thém, cap nhat, xoa.
Theo nguyén tic da dua ra & trén, tuy thudc vao bang dugc chon, tai giao dién nay c6 thé chon cac cot khac nhau tir cac
bang khac nhau tham gia vao trang web thao tac dit liéu va c6 mot sd cot tir mot s6 bang co thé khong nim trong danh
sach lya chon nay.

B. Danh gia

Két qua dat dwoc ’khi ing dung hé thong sinh tu dong ma ngudn cho thay hé théng da sinh ra dugc ma ngudn
_CSHTML, CS va céc cau hinh can thiét cho ing dung. Ung dung web dugc sinh ra chay theo m6 hinh MVC. Vi mod
hinh MVC, ngudi dung c6 thé dé dang kiém thur, néng cap va chinh stra chirc nang giup hé thong hoat dong 6n dinh
hon. Hé thong cling da dua ra nhiéu tuy chon cAu hinh, tao nén mot sy mém déo, linh hoat trong qua trinh sinh ma.
Déng thoi, hé théng sinh ma da khic phuc dugc cac han ché cua céac hé théng trén thi truong hién nay.

Vé mat hiéu nang, tuy chua tién hanh kiém tra cac website duge sinh ra béng cac cong cu chuyén dung, nhung
c6 thé khang dinh rang, chiing khong thé c¢6 hi¢u nang tot nhu truong hop website dugce xay dung thu cong hoan toan
v6i su chu tam toi wu trong xr 1y dén tung 1énh SQL dén CSDL.
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IV. KET LUAN

Trong pham vi nghién ctru, tic gia da s dung thu vién StringTemplate dé xay dung duoc hé théng sinh tw dong
ma ngudn véi dau vao 1a mot CSDL quan hé bat ky. DPau ra ciia chuong trinh 1a mét g dung web theo mé hinh MVC
v6i cac chirc nang tuong tac dir liéu trén cac bang va cac khung nhin nhu thém méi, cép nhat, xo6a, tim kiém va trinh
bay dir li€u.

Heé thong sinh ty ddng ma ngudn vé cin ban da giai quyét dugc van dé sinh ma ngudn toan dién cho tng dung.
Ngoai kha nang sinh mi nhu cac hé thdng khac trén thi truong, hé théng da khic phuc mot sé nhuge diém cia cac hé
thong hién c6 trén thi trudng bang cac tinh ning nhu kha ning chon khudén mau riéng biét cho timg trang web, tuy
chinh bb tri cho timg trang web, sinh mé thao tac dit liéu cho truy van va khung nhin. Nghién ctru da dé xuét cac thuét
toan dé xac dinh bang dé khuyén cdo nguoi ding chon bang dé sinh mi ngudn thuc hién céac thao tac dit liéu va xac
dinh cac cot c6 thé tham gia vao trang web thao tac dit liéu ciing nhur vai trd ctia n6 trén giao dién thao tac dir liu. Trén
o s¢ do, nghién ciru xay dung tinh nang sinh ma nguon thao tac dir liéu cho trudng hop truy van hodc khung nhin tir
CSDL. Chuong trinh ciing cung cap cong cu thiét ké truy van than thién.

Tuy nhién, mi ngudn dugc sinh ra chi chay 0 6n dinh néu sir dung cong ngh¢ .NET 4.5. Vi€c sinh ma nguon thao
tac dir liu cho truong hop cac truy van chi dimg lai ¢ cac truy van n6i trong (INNER JOIN). Déi voi truy van nbi
ngoai (OUTER JOIN), truy van 10ng va truy van dé quy, hé thong chi ¢6 thé sinh ma ngudn céc trang web hién thi,
chua sinh duoc trang web thao tac dir liéu. Hé thong ciing chua hd trg cac tinh ning cho phép ngudi ding 1ap trinh xir
Iy su kién trén cac ddi tugng khac nhau. Day chéc chin la hudng phat trién cta nghién ctru.
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BUILDING THE APPLICATION THAT GENERATES CODE
AUTOMATICALLY FOR ASP.NET MVC WEBSITES

Nguyen Tran Quoc Vinh, Nguyen Van Vuong, Nguyen Ngoc Cuong

ABSTRACT - In this paper, the authors have done research on the theory of automatic code generating and apply this theory to
build the software that can generate automatically code for ASP.NET MVC website. The input of the program is the database
metadata, user’s configurations and templates of web pages. The output is the .NET MVC web application. The structure of the
templates is based on the standard of stringtemplate library. The generated websites can manipulate data such as query, insert,
update, delete records on tables directly as well as throught the database views and user’s defined views. For the database views or
user’s defined queries, the paper puts forward algorithm to identify table for updating, inserting and deleting data. The user can
choose template for each web page. The created by the program website can be directly implemented on IIS webserver without any
modification.

Keywords - automatic source code generating, templates, ASPX web page, MVC model, data manipulation, query and view.



