Tap chi Khoa hoc Truong Dai hoc Cén Tho

S6 chuyén dé: Cong nghé Thong tin (2015): 88-97

Tap chi Khoa hoc Trudng Dai hoc Can Tho

e

| T

website: sj.ctu.edu.vn

SU DUNG METADATA PE CAI PAT CHI TIET
CHO LGP TRONG CO SO DU LIEU HUONG POI TUQNG

Nguyén Minh Trang' va Pham Thi Xuéan Loc?

! Khoa Ky thudt Cong nghé, Truong Cao ddng Can Tho .
2 Khoa Céng nghé Thong tin & Truyén thong, Truong Pai hoc Can Tho

Thong tin chung:
Ngay nhan: 19/09/2015
Ngay chap nhan: 10/10/2015

Title:

Using metadata to
implement class details in
object-oriented database

Tir khoa:

Metadata, co so dir liéu
hieéng doi twong, tinh thich
nghi, lop, thudc tinh,
phuong thirc

Keywords:

Metadata, object-oriented
database, adaptable, class,
attribute, method

ABSTRACT

Nowadays, the object-oriented database management systems do not support
design and execution in details to make them the most convenient. Concretely,
the biggest challenge in transforming each class from the conceptual level to
the new structure is the creation of its methods. This requires a lot of
experiences and efforts because it has to be performed manually but the results
are often difficult to reuse.

The article uses the metadata as an effective tool to remedy that defect, and
illustrates it by a small software. There will be many choices for every attribute.
Integrity constraints are verified appropriately to the context. All of this are
always described, stored and updated automatically in the metadata.

From metadata, the software automatically forms various method kinds for any
class. These kinds satisfy most user requirements for an information system. In
each kind, the software introduces multiple signatures that users can select to
match with class structure and the reality applying such database.

The solution is general so the idea and software presented here can be applied
to the other platforms and contexts. Hence, the approach is effective in raising
adaptation and reuse for designing and programming.

TOM TAT

Cdc hé quan tri co sé dit liéu (CSDL) hiedng doi twong hién nay chwa hé tro
viéc thiét ké va thue thi chi tiét sao cho tién loi nhat. Cu thé la phai chuyén méi
I6p tir mike quan niém sang thanh cdu triic méi. Viée nay doi héi nhiéu kinh
nghiém, cong siec vi phdi thue hién thii cong nhing két qud khé tdi sir dung.

Bai viét dung metadata nhw cong cy hitu hiéu dé khdc phuc khiém khuyét do va
minh hoa bdng mot phdn mém nhé. S& c6 nhiéu chon lya cho thudc tinh dwoc
duwa ra. Cdc rang bugc toan ven duwoc kiém tra chdt ché. Tat ca déu dwoc mé ta
trong metadata, luon duoc tw dong luu trit va cdp nhdt.

Tir cdc metadata, phan mém tir dong hinh thanh du logi phwong thirc cho bat ky
I6p nao. Cac logi nay dwoc dé xuat kha phong phu, dap ing hau hét cdc yéu
cau nguoi ding ddi véi mot hé thong théng tin. O méi loai, phan mém 1 8ot thiéu
nhiéu dinh dang (signature) dé nguoi ding lya chon phit hop véi cau triic I6p
va thiee tién dp dung CSDL do.

Cdch giai quyét 1a tong quat nén y twéng va phan mém cé thé dp dung cho cac
ngit canh va platform khéc. Céch tiép cin mang lai hiéu qua khéng nhé trong
viée ndng cao tinh thich nghi, tinh tdi sir dung cia thiét ké va ldp trinh.
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1 GIOI THIEU

Metadata (hay dugc dich la siéu dit li¢u) 1a mot
thanh phan dir liéu ding mé ta dit liéu, cung cap
nhiing thong tin cho phép ngudi ding hiéu rd hon
ban chét vé dit liéu ho dang c6.

Trén thé giéi da c6 mot s6 nghién ciru sir ding
metadata trong viéc cai dat cho cac 16p nhu chuyén
d6i CSDL quan hé¢ (RDB- Relational Database)
sang cac dang CSDL huéng ddi tugng (OODB-
Object — Oriented Database), CSDL quan h¢ -
huéng d6i tuong (ORDB- Object- Relational
Database) va XML [3], chuyén d6i mot RDB sang
ORDB trong m¢t hé¢ quan tri CSDL cu thé 1a
Oracle [4]. Qu4 trinh chuyén di trong nghién ctru
[4] khong c6 su twong tac tir nguoi dung, chua giai
quyét truong hop tham chiéu dé quy, tham chiéu
vong, khong c6 sy da dang khi xir 1y cac truong
hop tham chiéu gilta cac bang, cu thé cac thudc
tinh tham chiéu chi dugc chuyén sang mot dang
duy nhét 1a kiéu tham chiéu ref (reference) trong
CSDL huéng dbi twong. Bai viét “Using the
Metadata API” [11] ciing dung metadata dé xay
dung cac phuong thirc cho phép nguoi dung truy
xudt metadata cuia cac ddi twong trong CSDL cua
ho. Tuy nhién, cac phuong thic nay dugc xay
dung trén cac 16p c6 sin & mirc vat 1y, trong khi
chung t6i muén xay dung tir mirc ludn 1y, tirc cac
16p & muc vat Iy hoan toan chua co.

Trong nghién ciru cila minh, chiing t6i khai thac
triét dé metadata trong CSDL dé phuc vu qua trinh
cai dat chi tiét cho cac lop. Trudce mit, thuc hién
cai dat trén Oracle 1a mdt ORDB nhung muc dich
lau dai cua chung t6i 1a ddu ra s& co trén cac
ORDB khac, ciing nhu trén cac OODB thuén tay.

Bai viét tap trung vao viéc hinh thanh tu dong
mot s6 phuwong thirc du loai cho bat ky 16p nao.
Céc phuong thirc dé xuit gom phong phi céc loai
phuong thuc dap Gng hau hét cac yéu cau nguoi
ding d6i voi mot hé thong thong tin. Phan cai dat
thugc tinh ciing dugc trinh bay trong bai viét. Qua
trinh cai dat ¢ giai quyét van dé tham chiéu dé
quy, tham chiéu vong, dua ra nhiéu tiiy chon cho
tung cong viéc nhu cdp nhat thude tinh tir cac 16p
hién c6, hinh thanh cic tham chiéu giita cic bang
(xem muc 4.3). So dd hé théng dugc biéu dién &
Hinh 1.
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cai dat
UDT va OT
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. xay dwng
cau trac phuong thire \ 4

| cai dat phwong thirc |-> CSDL dich

Hinh 1: So d6 hé thong
MOI TRUONG PHAT TRIEN
Ngon ngit 1ap trinh: Java.
— H¢ quan tri CSDL: Oracle 11gR2.

— Mau thyc nghiém: 1a cic RDB va ORDB.
Cac mau thyc nghiém c6 diy du cic rang budc
primary key, unique, references, default, nullable,
check. V& tham chiéu, c6 du cac dang tham chiéu,
cac truong hop tham chiéu vong va tham chiéu d¢
quy. Vé kiéu dir lidu, ngoai kiéu so cip/co ban céac
mau con c6 kiéu tap hop (collection) nhu nested
table collections, varray collections.

N

— Nén tang xdy dung: ing dung web dua trén
md hinh MVC (Model-View-Controller). Hinh 2
trinh bay cac thanh phan trong mé hinh MVC nay.

{:] Model b Web Pages [ controller

>|§| DbmsOutput. java + )\ META-INF |88 Controller.java

|&] OradeConnect.java + )} oope - |&] ControllerPrepare.java
’|g| columnInfo.java +... )\ RDB w @] ControllerTest.java
>|§| method.java #-[)) TEST

|8 table java -} prepare

Lo @] typelnfojava 1 ] 3

Hinh 2: Thanh phin Model (1), thanh phin View
(2), Thanh phan Controller (3) trong hé thong
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3 CAC LOAI PHUONG THUC

Céc loai phuong thirc dugce dé xuat kha phong
phu, dap Gmg hau hét cac yéu cau ngudi dung dbi
v6i mot hé thdng thong tin. Trong khudn kho bai
b4o nay, do gi6i han vé sb trang nén cac vi du dugc
trinh bay mot cach ngén gon. So d6 16p ctia CSDL
QuanLyHangHoa dung trong cac vi du duoc gidi
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thiéu ¢ Hinh 3.
Céc quy udce trong vi du:
— 1h 1a mot dbi tugng da coé thudc 16p
LOAI_HG.
— hla mot dbi tugng da co thude 16p HANG.
— k 1a mot dbi trong di co thude 16p KHO

HOA DON THOI DIEM
FK_HOA_DON FI_NV
L5o_HD NGAY
E- 50 HD  CHAR(0l (5] 10
58 NGAY CATE3) fici]
= GO CATE(4) ]
MGAY_LAF DATE(E)
GIO_LAF  DATE(4] — GHI HD TON
TRI_GIA  NUMBER(13.3) PK_GHI_HD PK_TON
= MANV___GHARIS) (s 50_HD REF KHO
REF_HANG REF_HANG
r= 50 HD  CHAR{0)  [5) HCAY
r= REF HANG Af8] sl 1o
5L HMUMBER({15.2) E- REF KHO A[(3) ]
VT VARCHARZ{20) £~ REF HANG AE) 5]
0G HUMBER([13.,2) E= NGAY DATE(®) (5]
- = GIO DATE(d) 5]
SL_TON  MNUMBER(18,2)
PI_K_N‘-r VT VARCHARZ2(20)
MA_MV
£- MA NV CHAR(S)
HO_NV VARCHARZ{18)
TEN_NV VARCHARZT)
_ KHO
LOAl HG — G PR_KHO
FK_LOALHG e SAERED)
LMA_LoAl = - MA KHO Af3)
T re MA HANG A[8) {5) TEN_KHO VARCHARZ{30}
U ®s FEF_LOAl  refLOAN = DC VARCHARZ{128)
TEN_HANG VARCHARZ(20) TEL VARCHAR2{13}

Hinh 3: So d6 16p ¢ mirc luén Iy cia CSDL QuanLyHangHoa

Loai 1: Phuong thtrc khéi tao.
Vi dy: taoLOAI HG(1,‘thietbi’):LOAI HG;

Loai 2: Phuong thirc huy.

Vi du: Ih.huyLOAI HG();

Loai 3: Phuong thirc 1y ra tri cta thudc tinh.
Vi dy: lh.setTEN_HG(‘thuc pham’);

Loai 4: Phuong thirc thay dbi trj thudc tinh.
Vi du: h.getREFLOAI(): ref(Loai);

Loai 5: Phuong thirc hién thi d6i tuong dang
Xét.

Vi du: h.hienHANG();

Loai 6: Phuong thirc hién thi cac d6i tugng cua
16p dang xét.

Vi du: hienDSHANGY();

Loai 7: Nhu loai 6, nhung c6 sap theo nhom.
Vi du: hienDSHANGtheoTEN_HANG();

Loai 8: tim ddi tugng theo khoa (hodc theo
OID) cua 16p dang xét.
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Vi du: imHANG (1): Hang;
timHANG(‘0E3C09BA16F6’): Hang;

Loai 9: Phuong thirc tim cac déi twong cua mot 16p.

Vi du:

dsHANG (): HANG[]; dsTONtheoNGAY(*1/1/15"):
TON[J; dsTONtheoNGAY(“1/1/15°,°1/5/15”): TON[];

Loai 10: Phuong thirc thong ké ding ham két
tap, chi tinh trén toan bd 16p dang xét. Cac vi du &
loai 10 nay dugc xét trén 16p TON.

—  Nhoém I: tinh tong sb dbi twgng ciia mot 16p.

Vi dy: tsTON(): int;

— Nhém 2: tinh téng s6 dbi tuong cua 16p theo
tham s6 vao 1a thudc tinh 16p.

Vi du: tsTONtheoNGAY (‘1/1/15°):
tsTONtheoNGAY (‘1/1/15°,°1/5/15”):int;

— Nhom 3: thuc hién cac théng ké trén mot
thugc tinh cda 16p.

Vi du: sumSL_TON(): int;
maxSL_TONtheoNGAY(‘1/1/15’):int;

int;
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— Nhom 4: tinh tong sd déj tuong ciia mot 16p — Nhom I: tim cac db6i tugng cuia 16p dang xét
dt_rq tréq doi tugng (khoa cua doi tugng) duge tham c6 mot két qua tong theo nhom trén thude tinh dat
chiéu dén. tri min/ max. Vi du:

Vi du: tsTONcuaHANG(‘HO1°): int; LOAI HGconhieuHANGnhat():LOAI HG[]

Loai 11: Phuong thtrc tim cac ddi twong/ OID — Nhom 2: thyc hién twong ty nhom 1 nhung
cua it nhat mot 16p khac, co lién két dén 16p c6 mot tham s0 vao la thudc tinh cua 16p lién ket
dang xét. dén 16p dang xét. Vi du:

Vi du: h.dsTON(): TON[ J; HANGnhieuTONnhat(‘1/1/15”):HANGTI];

h.dsTONtheoNGAY(“1/1/15): TON[ ; Loai 17: Phuong thirc tinh s6 lugng phan tir

) P trong thudc tinh kiéu Collection.
Loai 12: nhu loai 11, nhung c6 hién thi két qua

sau khi tim. Vi du: k.soluongTEL(): int;
Vi dy: h.hienDSHang (); Loai 18: Phuong thtc théng ké dung ham két
) tap trén 16p khac co lién ket dén 16p dang xét._Vi
h.hienDSTONtheoNGAY (‘1/1/15); du: k tsTON(): Int ;
h.hienDSTONtheoNGAY (‘1/1/15°, °1/6/15%); k.tsTONtheoNGAY(*1/1/15%): Int;
Loai 13: Phuong thirc kiém tra mot tri c6 la k.tsTONtheoNGAY (‘1/1/15°,°1/6/15"): Int;

khoa cua l6p dang xét khong. .
Moi loai phuong thitc dua ra cac ti€u chi khac

Vi dy: kiemTraKhoa(*100”): bit; nhau dé 1ap nén danh sach phuong thirc thudc loai

Loai 14: Phuong thirc tim cac dbi twong cua phuong thirc d6. Cac tiéu chi dya trén kiéu dir liéu
16p dang xét c6 mot thudc tinh trong 16p dat tri 01.713‘ thugc tinh, cac rang budc toan ven, lién ket
min/ max. Vi du: gifta céac 16p.

HOA_DONCcoTRI_GIAcaonhat:HOA_DON] 4 QUY TRINH CAIDAT

Loai 15: nhu loai 14, nhung xét dua trén thudc 4.1 Trich xuat thong tin

tinh lién két. CSDL dau vao ¢6 thé 1a RDB hodc ORDB. Tur

. . . CSDL nay, h¢ thong tién hanh trich xuat cac thong
Vi dy: KHOcoSL_TONIaMAX(): KHOL J; tin trong metadata. Cac thong tin trich xuit bao

Loai 16: Phuong thirc tim cac ddi tuong cua gdm: danh sich cac bang, cic thudc tinh trong
16p dang xét c6 mot Kkét qua téng theo nhom trén bang, chi tiét vé kiéu dir lidu cua cac thudc tinh,
thudc tinh dat tri min/ max. céc rang budc toan ven, cac lién két giira cac bang.

Minh hoa vé thong tin trich xuat dugc trinh bay &
Bang 1.
Bang 1: Minh hoa thong tin dworc trich xuét tir bing SanPham
Bang thudc Kiéu Kich Khéa Duy Rén Tri mic Piéu Cot duwge  Bang dugc Kiéu tham
tinh thuwée chinh nhat dinh kién tham chiéu tham chiéu chiéu
MaSP Number 4 P N
TenSP Varchar 20 U N
SanPham XuatXu Varchar 20 Y Null
TrLg  Number 3 Y 0 >0
Mal.oai Varchar 5 Y Mal oai LoaiSP ref

4.2 Xay dung DSR (Database Schema DSR gdom ba mé hinh chinh 1a table (thng tin vé

Representation) bang), columnlnfo (thong tin vé cot), typelnfo

(théng tin vé kleu) (Hinh 4). Cac thong tin trong
DSR mgét phan duge trich Xuit tryc tiép tur
metadata, mot phan can qua phén tich va xir Iy.

DSR 14 mét thanh phan trong hé théng, ding
luu lai cac dir liéu dugce trich xuét tr CSDL nguon.
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@ table & columninfo £ typelnfo

i Ba tableMName : String Ba columnMame : String E Eﬁ typeMame

= Ba tableType : Ba cType : String Ba typeCode

=%| parentList : - g v% typeColl :

=%| numParents : in v@ numElement :

= % columnList : columnInfa[] v % typeElement : String
:% numCals : i >% typeLengthE : String

b -B methodList : method]
=Bﬁ numMethods : int

BE] typeRef ,

Hinh

4: M6 hinh table (1), m6 hinh

columnInfo(2), mé hinh typelnfo (3)

Y nghia cac thudc tinh dugc trinh bay trong cac
Bang 2- 4 nhu sau:

Béng 2: M6 hinh “table”
Thuoc tinh  Tén bang
tableName  t€n bang
tableType ki€u cua bang

. danh séach tén cac bang dugc bang
listParent [] hién tai tham chiéu dén o
numParents  s6 lugng bang dugc tham chiéu dén
listColumn [] danh sach c6t trong bang
numCols s0 luong cac cot
listMethod  danh sach phuong thirc trong bang

numMethods s6 luong phuong thirc

Béng 3: M6 hinh “typelnfo”

Thudc tinh  Tén bang
typeName tén kiéu.
typeCode loai kiéu (object hay collection).
typeColl loai tap hop (array hay table).
numElement 56 phan tir trong kiéu tap hop.
typeElement  kiéu timg phan tur trong tap hop.
typeLengthE Ehleu dai kiéu ctia phan tir trong tap
op
Béng 4: M6 hinh “columnInfo”
Thudc tinh_Tén bing
cType kiéu cua cot
cLength chiéu dai kiéu dir liéu
cPK xac nhén co la khoa chinh hay khong
cUnique  xac nhan tinh chit duy nhat
cNull xac nhén c6 cho phép null khong
cDefault  gia tri mac dinh,
cCheck rang budc mién gia tri cia cot
tén cot dugc cot hién tai tham chiéu

cRef dén
tRef tén bang duoc cot hién tai tham chiéu
typeRef truong hop tham chiéu

Ban dau, cac thong tin can thiét cho qua trinh

cai dat dugc luu trit riéng 1é trén nhidu khung nhin
metadata trong CSDL ngudn. Viéc xay dung DSR
gitip hé thdng chi can truy xudt CSDL ngudn mot
lan, trong khi két qua ciia DSR duoc sir dung nhiéu
lan. Céch luu trit trong DSR ciing tao sy thuén loi
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trong viéc truy xuét thong tin can thiét phuc vu cac
qua trinh sau nay trong h¢ thong.
4.3 Tay chinh vé thudc tinh

Thong tin tr DSR duoc phép tuy chinh béi
ngudi dung. Cac tiy chinh c¢6 thé thyc hién nhu
thay ddi cac thong tin cua thudc tinh, thém hodc
x6a thudc tinh, thay doi tham chiéu giira cic bang.
Co ba dang tham chiéu duoc dua ra: tham chiéu
obj (dang luu trit nhu ddi twong), tham chiéu ref va
khoa ngoai. Cac thao tac cap nhat nay dwoc kiém
tra chat ché trudc khi thyc hién va co trinh bay ndi
dung 15i néu thao tic thuc hién 1a khong hop 18.
Nhimng thay doi vé dir liéu s& dugc luu trir va cép
nhéat tu dong trong DSR.

4.4 Cai dit ORDB schema (lugc d6 CSDL
quan hé - dbi twong)

Sau khi hoan tat viéc tuy chinh vé thudc tinh,
hé théng tién hanh cai d¢it ORDB schema. ORDB
schema gém hai thanh phan chinh 1a kiéu dir lidu
dinh nghia boi nguoi dung (User defined type-
UDT) va bang dbi trong (Object table- OT).
Thoéng tin cta hai thanh phan nay dugc truy xuét va
phan tich tir DSR.

4.4.1 Théng tin vé UDT:

UDT sé& thé hién cac thong tin cua thudc tinh,
cac théng tin vé cac truong hop tham chiéu ref.
Quy tac luu thong tin trong UDT:

Quy tic 1: Mbi bang trong DSR s& chuyén
thanh mot UDT.

—  Quy tdc 2: Mbi thudc tinh cua bang trong
DSR sé tr¢ thanh thudc tinh cua UDT twong Ung.
Cac thudc tinh s& duoc gilt nguyén vé tén, kiéu dir
ligu va chiéu dai kiéu.

—  Quy tidc 3: Mbi tham chiéu trong bang DSR
van dugc bao toan va dugc thé hién dudi mot trong
céac dang obj, ref, khoa ngoai.

Bang 5: Minh hoa bang UDT

A , UDT
UDT Thuge pis,  KichDang @ o
tinh thudc.chiéu c. X
t.chiéu
MaSP  Number 5
TenSP  Varchar 20

Ph T XuatXu Varchar 20
AL P ypTrLuongNumber 5

MaLoai Number Sref Loai_Typ

4.4.2 Théng tin vé OT

OT biéu dién thong tin vé cac rang budc cua
cac thudc tinh. Quy tat lwu thong tin trong OT:
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— Quy tic I: Mdi bang trong DSR s& chuyén
thanh mot OT.

Bang 6: Minh hga cho OT
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- Quy tic 2: Cac rang budc trong DSR phai
duoc thé hién day du trong OT.

Bang 6 minh hoa thong tin trong OT.

A, A r . A Trimidc  .x .. . Dan OT dugc
Doi twgng Thudc tinh Khoéa Duy nhat Null nhién Mién gia tri Tham c%niéu t.chiéu
MaSP P
TenSP U N
Sanpham XuatXu Null
TrLuong 0 >0
MalLoai ref Loai

4.4.3 Cai dat ORDB schema

~ Qua trinh cai dgt ORDB schema dugc trinh bay
tong quat qua so do ¢ Hinh 5.

xdy dung so db 16 CSDL mirc quan ni¢m
y )
huyén thanh cac 16
chuyen thanh ¢ I0P | ooy e fugn Iy
muc ludn 1y
v
ding DSR dé viée
xay dyng cdc UDT | | cgpyp g var gy | DA
"7 > bio
Xay dung cac thuc
bang déi tuong (OT) hién
theo UDT da dinh nghia
Hoan tit CSDL dich J

Hinh 5: Qua trinh cai dit lwgc d6 ORDB

a. Xdy dung UDT: Qua trinh thuc hién qua hai
budc con nhu sau:

— Budc mgt: khai bao cho tung UDT, bo qua
cac thudc tinh tham chiéu doi tuong va ref.

— Budc hai: thuc hién sau khi da tao xong tat
ca cac kiéu trong UDT. Budc niy s& thém cic rang
budc tham chiéu d6i tugng va ref vao cac thudc
tinh trong UDT.

Viéc tach qua trinh khai bao UDT thanh hai
budc gitp hé théng tranh dugc 18i khi roi vao
truong hop tham chiéu vong, tham chiéu d¢ quy.

b. Xdy dung OT: Tuong tu nhu xay dung
UDT, viéc xay dung OT ciling dugc thuc hién qua
hai budc:

—  Buée dau: cai 'daflt cac OT theo UDT da dinh
nghia. Cac tham chiéu ref va khda ngoai sé¢ dugc
bo qua trong budc nay.
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— Budc hai: thyc hién sau khi da cai dat xong
tat ca cac OT. Tai budc nay, cac rang budc tham
chiéu ref va khoéa ngoai s€ dugc thém vao OT
tuong ung.

4.5 Cai dat phuwong thirc

Madi loai phuong thirc ¢6 dic diém riéng. Tuy
nhién, cac phuong thirc dugce cai dit déu dam bao
tuan thu cac quy tac chung, nhu sau:

—  Quy tdc 1: Mbi phuong thirc phai dwoc khai
bao trude trong kiéu dir lidu cua bang ddi twong
tuong Ung.

— Quy tdc 2: M&i phuong thirc déu c6 tén
phan biét. Tén mic dinh clia phuong thiic phai dé& nhé.

— Quy tdc 3: Cac phuong thirc phai cho két
qua chinh xac.

— Quy tac 4: Di voi cac phuong thire cép
nhét dir liéu, bén trong than phuong thirc phai co
phan kiém tra rang budc toan ven va thong bao 15i
tuong tng cho ngudi dung néu 1énh goi phuwong
thirc vi pham cac yéu cau rang budc. Véi cac
phuong thirc trinh bay thong tin cac ddi twong
trong bang dbi tugng thi can trinh bay sao cho dé
doc, than thién véi nguoi dung.

Qua trinh khai bao va cai dat phuong thirc duogc
trinh bay tong quat qua so d6 ¢ Hinh 6.

cac UDT va OT
trong CSDL vt ly

xdy dung ndi dung
phuong thirc

xay dung cau truc
phuong thirc

Khai bao va cai dat
phuong thuc
vao CSDL dich

Hinh 6: Qua trinh khai bao va cai dat phwong thirc
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4.5.1 Xdy dung ngi dung phwong thirc

Tu dir liéu trong DSR, hé¢ théng xac dinh danh
sach cac phuong thic s€ dugc sinh ra, trich va luu
lai cac thong tin can thiét cho viéc khai bdo va cai
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dat phuong thuc do6. Cac thong tin dugc luu thanh
timg bo, mdi bo gdm cac dir liéu phuc vu xay dung
mdt phuong thirc. Tap hop cac bd nay dugce goi 1a
Method Content. Thong tin trong Method Content
duogc minh hoa ¢ Hinh 7.

ETT | LOAIRT | TENEAMG | KIEUEANG DANGPT | WHOMPT | TEMCOT | STTCOT KIEUCOT  TOAMTUM TOANTLZ | COTPHUM | COTPHU2 | TENPT TRANGTHAI
145 Static | NHANVIEN | NHANVIEN_TYVP 3 5| NAMEINH 2| NUMEER | min GIOMINH | CHAR minhlAMEINHT heo GIOTINA 1
46| Static | NHANYIEN | NHANYIEN_TVP 3 5| NAMEINH 2|NUMEER | zum GIOMINH | CHAR sumMAMEINHT heaGIOT INH 1
284 Tratic | PHONGEAN | PHONGEAN_TYP 15 2|I0_PE 2|REFFE max 2| NHANYIEN | NAMSINH | PHONGE ANcoMhicuNHANYIENNhat D 1
245 Satic | PHONGEAN | PHONGEAN_TYP 15 2|I0_PE 5| REFPE max 2| NHANYIEN | GIDITINH | PHONGE A< oMhicuNHANYIENNhat D 1

Hinh 7: Minh hea vé cic thong tin trong Method Content

4.5.2 Xay dung cdu triic phiong thirc

Method Statement la mdt mo hinh dugc chung
t6i xdy dung trong hé thdng. Vai tro ciia mé hinh
nay 1a sinh ra tw dong ciu trac (Iénh khai bao va
cai dat) cho cac phuong thirc.

Mo hinh Method Statement s€ dua ra cach xu
1y cho moi truong hop c6 thé xay ra trén mdi loai
phuong thire. Chu trong xtr 1y cac truong hop rang
budc toan ven, ¢d cach xur Iy riéng cho ting kleu
dir liéu cua thudc tinh nhu: kiéu cin ban/so cp,
kiéu tap hop (array, table), kiéu tham chiéu (khoa
ngoai, tham chiéu ref hay tham chiéu d6i tuong),
cht ¥ cac ngoai 18 c6 thé c6 ddi voi timg dang
phuong thirc dé dua ra cac thong bao 161 dén nguoi
dung khi ho goi phuong thirc chua chinh xac.

Trong giai doan nay, hé thong sé& truyén timg bd
thong tin trong Method Content vao moé hinh

Method Statement. M6 hinh Method Statement s&
phan tich thong tin, sau d6 tra vé Iénh khai bao va
1énh cai dat phuong thich trong Gng.

4.5.3 Khai bao va cai dat phwong thirc

Tu két qua xdy dung cu trac phuong thire, hé

thong st dung 1énh khai bao dé tién hanh khai bao
cho cac phuong thire trong cac UDT tuong tng va
dung 1€nh cai dat dé cai dat cho tung phuong thic.

5 PIEM MANH CUA HE THONG

5.1 Tinh linh hoat, tiy bién trong xir Iy

5.1.1 Tuy bién vé thugc tinh

Trong quéa trinh cai dit, hé thong cho phép
nguoi dung thuc hién x6a hoac thém thudc tinh,
thay doi thong tin thudc tinh (Hinh 8), xac dinh lai
tham chiéu gitra cac bang (Hinh 9).

‘:W rl3 UO“U thiet ap ttr.dong than cac phtrong thtrc
g [ O1CAC16p trongICSDLHDT. véi Oracle

TRANG CHU  CHUANBICSDL  SINH PHPONG THPC  KIEM TRA PHUONG THU'C

XEM THONG TIN CAC BANG (CSDL MUC LUAN LY)

Chon bang cin xem théng tin: | 7. PHONG v

= mlﬁ — T — e

u
u

NULL SUC_CHUA>0

=||<|z|[=
<< lfl< [l< |2
XX [X[X

<J|l< i< I«

Thém phuong thirc:

e e e ———

Két néi CSDL ngudn
Danh sich cic bing
Sip xép cic bang LSTT Tén Cot
) 1 [[op NUMBER

kb ag b 2 MA VARCHAR2 v| 8
Xic dinh tham chiéu 3 | |Ten VARCHAR2 v | 20
Két néi CSDL dich 4 SUC_CHUA NUMBER v 3

L 5 LOAI_PHONG NUMBER v |1
Tao kiéu ddi twong
Tao bang déi tvong

[sTT [ Tencor |
Chii thich:
Nhip théng tin sau d6 nhin vao nit /<,

Cot réng 6 1 trong 2 gié tri, gié tri "N" nghia 12 thudc tinh twong tng khong cho phép chira gid tri NULL, "Y” nghia 1a cho phép chira gi trj NULL.
hosc ¥ trén ciing dong aé thuc hién x6a, thay ddi hoic thém thude tinh.

Back Next

Hinh 8: Giao dién cac tuy chon trén thugc tinh ciia baing PHONG
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TRANG CHU  CHUAN BI CSDL  SINH PHUONG THU'C  KIEM TRA

Kétndi CSDL nguon XAC PINH THAM CHIEU
Danh sich cic bing Chon bing dé xac dinh lién két: |1, NKHK v
Sy g _Teacar Dang tham chiéu | _Bing tham chiéu dén [ Cot tham chiéu dén__[Xoa/Thaydi
Xem théng tin bing ID_MH Khoa ngoai v MON_HOC ID_MH XU
Xdc dinh tham chiéu/ 1D L3 4 e

. ID_MHCB REF v CAN_BO X
Két néi CSDL dich ID.LDK = S LOP_DK x
Tao kiéu ddi tuong. . 5

‘ Thém méi lién két :
Tao bing déi twong DMH v [rer v [MonmOC V[ | DI
Chii thich:

©3 dang tham chiév: tham chiéu thong qua khoa ngoai, tham chiéu dang REF, tham chiéu i tvong nghia 1 s& lvu d6i tuong bing tham chiu dén béa trog c6t

Nhin 7% aé xoa lién két trén dong tuong tng, nhin  é cap nhit lai dang tham chiéu

Khi muén thém lién két: chon cot t danh sich cic ct trog bang, chon dang tham chiéu va bing tham chiéu dén. DGi voi tham chiéu khoa ngoai thi cin chon thém cot tham
chiéu dén. sau 86 nhin .

Back Next

Hinh 9: Giao dién cac tiy chon vé tham chiéu

5.1.2 Tuy bién vé phirong thirc thé chon loai phuong thirc va timg phwong thirc cu
thé ma ho mudn hé théng tién hanh sinh ra, dat lai
tén cho phuong thirc thay cho tén goi y, thay doi
toan tir so sanh trong cac phuong thirc tim kiém.
Hinh 10 va 11 trinh bay giao di¢n thyc hién cac tuy
chon trén tirng phuong thirc.

O mdi loai phwong thirc, phﬁn mém gi6i thiéu
nhiéu dinh dang (51gnature) dé nguoi dung 6 thé
Iya chon phu hop véi cau tric 16p va véi thuc tién
4p dung CSDL d6. Ching han nhu ngudi dung ¢

Glthietdap tlr.dong than cac phwrong thirc
ehocac |opitrong CSDIEHDT: voi Oracle

TRANG CHU  CHUAN BICSDL  SINH PHUONG THIPC  KIEM TRA PHUONG THIFC

Két ndi CSDL Xic nhin dang phwong thikc sé sinh ra cho bing: | 1. BUOLHOC v
o CheckAll  UnCheckAll M3 ti dang phwong thirc
Danh sich cic bing
Thong tin chi tiét 1 Phuong thirc tao + 10.Phuong thic I.héngkéd,img ham két tap, chi tinh trén toan b6 16p dang xét
2 Phwong thirc hiy 11 Phuong thic tim cic di tuong (OID) cda I6p khic lién két véi d6i tuong dang xét
Cic tity chon 3 Phuong thic 14y ra trj cia mét thugc tinh (get) +/ 12 Phuong thirc trinh bay cic ddi twong cia 16p khic lién két véi d6i tugng dang xét
_ i 4 Phuong thirc 14y ra trj cia mot thudc tinh (set) /13 Phuong thire kiém tra mot tri c6 13 khoa cia 16p dang xét khong
Sinh plrong thic /5 Phwong thirc hién thi d6i twong dang xét /14 Phwong thirc tim kiém d6i twong cia 16p dang xét c6 thuéc tinh 16p dat tri min/ max.
/6 Phuong thirc hién thi cic d6i twong cia 6p dang xét /15 Phwong thirc tim a6 twong cia 6p dang xét co thudc tinh lién két dat tri min/max
/7 Phuong thirc hién thi cic ddi twong cia 16p dang xét (sip theo nhom) ¢ 16 Phuong thirc tim kiém cic d6i twong co mot két qua theo nhom dat tri min/ max
/8 Phong thic tim déi twong theo khoa (hoic OID) ciia I6p < 17 Phuong thic tinh s6 lvong phan ti trong thuéc tinh kiéu Collection
+/ 9 Phuong thirc tim kiém cac ddi tuong cia mét 16p < 18 Phuong thitc théng ké trén 16p khac cé lién két véi déi twong dang xét

Chii thich:

Trong budc nay, ngudi ding cd thé check dé chon cic dang phuong thirc mudn khai bio va dinh nghia cho méi bang.
Nhin chi¥ "CheckAll" & chon tit ca tuy chon, nhin UnCheckAll @& b6 chon tit ca tuy chon. Nhin "M ta dang phuong thirc” dé xem thong tin chi tiét cia timg dang
Bén dang phuong thirc 1,2,3,4 & luon duoc khai bio va dinh nghia, ngudi ding khong thé thyc hién ty chon trén 4 dang nay.

Back Next

Hinh 10: Giao dién thuc hién chon loai phuong thirc s€ cai dat

githietidap tir.dong than cac phirong thirc
ejle) el Iopitrong CSPIEHDT: voi Oracle

TRANG CHU CHUAN BI CSDL  SINH PHUONG THUC  KIEM TRA PHUONG THUPC

EeaERL TUY CHQN CAC PHUONG THUC
Danh sich céc bing
i Chon bing: 1. BUOLHOC v dang phwong thirc:[Dang 9 v
Thong tin chi tiét 9n bing; Lt ang phwong g
Cic tay chon &
Tén phwong thirc Kieu tra ve Chu thich . Thim phwoeg thitc

Sinh phuong thirc i T ol e 7
DSBUOI_HOC B BUOIHOC[] | Naéun 1 Tri v danh sich BUOL_HOC
DSBUOI_HOCtheolD_LH _|(ts) | BUOLHOCI | Nbdm 2: Tin cie BUOLFOC theo ID_LH o i e e
DSBUOL HOCtheoID_TIET_K1 (15 | BUOIHOCT) | Naém 2 Tim cic BUOL_HOC theo ID_TIET_KT '
DSBUOI_HOCtheolD_BH () | BUOIHOC | Nadm 2: Tim cée BUOI_HOC theo ID_BH 1D_BH ] BT e
DSBUOI_HOCtheold_P () | BUOLHOC] | Nbém 2: Tim cic BUOLHOC theo ID_P Ei < /thamsé2

Nedm 3: Tim cic BUOL_HOC théa
ID_BH >= ts1 vi ID_BH <= t:2
DSBUOI_HOCtheolD_LH_2|(ss1,s2) | BUOLKOCY | o3 T““"‘BLO;)H&C:E G IHe8

N3 Tim o BLOL HOC in
T KT 5= ol va N TIET KT <= )

DSBUOI_HOCtheoID_BH_2|(ts1,12) | BUOLHOCT

o|w|o|ua|u|w|=
X| X | XX XX XX

Back Next

DSBUOI_HOCtheoID_TIET (ts1,12) | BUOLHOCT

Hinh 11: Giao di¢n thwc hién tuy chinh trén tirng phwong thirc
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5.2 Tinh dgc 1ap trong xir ly

Quaé trinh cai dit phuong thirc dugc tach thanh
hai phan d6 14 phan ndi dung (Method Content) va
phan 1énh (Method Statement) mang lai nhiéu loi
diém: tao nén sy doc lap di liéu voi qua trinh xur
ly, ting tinh linh hoat, dé dang thay di tily chon
cho cac phuong thirc can tao..., gitip qué trinh khai
bao va dinh nghia tré nén don gian hon.

5.3 Tinh d& béo tri

Hé thong dugc xdy dung theo mo hinh MVC.
Diéu nay lam cho mi 1énh tré nén trong sang, dé
phat trién va dé nang cép theo thoi gian. Khi thay
do6i giao dién bang cach thay doi thanh phan View
cua nd thi Model (m6 hinh bén trong) ciing nhu
Controller (bo diéu khién) khong hé thay dbi.
Twong tu, ta ¢ thé thay doi Model hoic Controller
cua ddi tuong dd hoa ma nhiing thanh phén con lai
van gitr nguyén.

5.4 Cac chirc ning hd trg

Phan m§m~minh hoa c6 xay dung mot $6 ch@c
nang phu dé ho tro ngudi dung, tao sy tién lgi nhat
khi st dung.

5.4.1 Caidat tw dong CSDL mdu

H¢ thong dua ra sau CSDL mau giup nguoi
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dung ¢ thé kiém nghiém cac chtre nang cua hé
thong ngay ca khi ho chua c6 san CSDL.
5.4.2 Chen (Import), xudt (Export) lwoc do

Chuc nang nay gitp nguoi dung de dang chen
lwoc db da co vao hé théng hodc xuét két qua cai
dat ra file .dmp.

5.4.3 Thuec hién kiém tra tinh dung dan cho
cac phwong thirc dwoc phan mém sinh ra

Hé théng st dung thong tin trong Method
Content dé hd tro cho qua trinh kiém tra tinh ding
dén cua cac phuong thuc. Giao dién thuc hién chtc
nang nay duoc trinh bay nhu Hinh 12.

Giao dién gdm 3 phan chinh

Phan chii thich: tao md ta va hudng din mot
cach ty dong theo moi phuong thirc dugc chon.

Phan thye hién phwong thire: loc ra cac phuong
thire theo tirng bang, timg dang phuong thic va tu
dong trinh bay két qua khi ngudi ding nhan chon
mot phuong thirc.

Phan lénh: Céc 1énh dung thuc thi phuong thirc
duoc chon s€ dugc trinh bay trong phﬁn 1énh. Phan
nay cho phép nguoi ding thay d6i lénh dé goi
phuong thirc theo y cta ho.

TRANG CHU  CHUANBICSDL  SINH PHUFONG THIFC  KIEM TRA  HUPONG DAN SIF DUNG

KIEM TRA PHUONG THUC DANG 6 CUA BANG NHANVIEN

Chon bang 3. NHANVEN ~ | va dang phuong thirc|6.Dang6

Chii thich:
Hién thi danh séch cac a5 tuong trong bing NHANVIEN

Xic dinh d6i tweng

Chon phwong thirc cin kiém tra

v cin kiém tra

Lénh thire thi:

,,,,,

Nic dinh theo khéa: | MANV v Chon phvong thic: [1. hienDSNHANVIEN v S ——,
Gidtrikhoa : 1 ‘Tham s6 1
Tham 9 2:
(xomabi trgmgd  xemibtaua P

Két qua:

Thong tin cua cac NHANVIEN
| ANV | HO | TENDZM | TEN | NAMSINH | DIACHI

157 douyeni o, |iTeang (1585 | BriceniTio
| va 75 | PDPSCa Mau
[

| Nghia | 1385

| va | Mau 7Can
rinh | Trong | PDPiCen Tho
| Van | Ra | 1982 | Mau Than:

& | Agnaitocen

| Thisimm oeer

Hinh 12: Giao dién chirc niing kiém tra

6 KET LUAN VA HUONG PHAT TRIEN

Céc tac gia d& xuat sir dung metadata dé cai dat
chi tiét cho 16p trong CSDL quan hé ddi tuong,
CSDL huéng dbi tuong va xdy dung thanh cong
phin mém minh hoa cho y twong d6. Phan mém
don gian nhung du dé chira hét cac truong hop.
Trong phﬁn mém s& c6 nhiéu chon luya cho thudc
tinh duoc dua ra, cho phép thém méi thudce tinh va
kiéu thudc tinh tir cac 16p hién co, ty dong hinh
thanh mot s6 phuong thirc du loai cho bét ky 16p
nao. Cac rang budc toan ven cho thudc tinh dugc

96

kiém tra chit ché. Ngoai ra, nhdm tao sy tién loi
cho nguoi s dung, phan mém con xdy dung mot
s6 chirc nang phu dé hd tro nguoi ding nhu chic
ning cai dat CSDL mau theo tiy chon cua ngudi
ding, chtc ning kiém tra tinh dung dan cho cac
phuong thirc duoc phan mém sinh ra.

Y tudng dua ra gitp giam nhe thoi gian, cong
sttc cho nhing nha thiét ké va lap trinh trong viéc
khai bao va dinh nghia cac phuong thirc du loai
cho céac 16p so voi cach thuc hién thd cong. Cach
tiép can mang lai hiéu qua khong nho trong viéc
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nang cao tinh thich nghi, tinh tai s dyng trong
thiét ké va lap trinh. Véi cach giai quyet 1a tong
quat nén ¥ tuéng va phin mém cé thé ap dung cho
cac ngir canh va platform khac.

Phan mém minh hoa con mét sé han ché, nhu:
chua hd trg da dang cac CSDL huéng (101 tuong.
Nhu véy, trong thoi gian tdi, cic tac gia can khic
phuc cac han ché da néu, va thém cac tuy chon cho
ngudi ding nhu chon ngén ngir 1ap trinh hudng ddi
tuong, chon co sé dir li€u hudng dbi tuong.
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