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MOT HUONG TIEP CAN DPE BO SUNG DU’ LIEU THOI GIAN
VAO HE THONG THONG TIN PANG VAN HANH

LUONG THAI NGOC’

TOM TAT

B6 sung thém dir liéu thoi gian vao hé thang thong tin (HTTT) dang van hanh 1a can
thiét nham nédng cao tinh diing ciia théng tin vé mat “lich si””. Tuy nhién, si dung phwong
phap truyén thong sé 1am thay doi cau tric vat I cia cac bang (Table), day la viéc 1am vo
cung dang ngai Vi N6 dnh hwong dén hé theng phan mem dang hoat dong. Bai bao nay
trinh bay gigi phap bé sung diz liéu thoi gian nhuwng van dam bao cdu tric ban dau cia hé
théng dwa trén md hinh thyc thé - quan hé thei gian (TimeER). Qué trinh thyc nghiém
dwroc tac gid tién hanh trén HTTT Quan |i ban hang dang van hanh nham déanh gid két qua
nghién cuu.

Tirkhoa: Co so dit liéu, ER, thoi gian,thdng tin, thuc thé, quan hé.
ABSTRACT
An approach to improve information system with time database

Adding time data to the information system is necessary to enhance the accuracy of
information in terms of “history”. However, using traditional methods may modify the
physical structure of tables, which is worrisome as it affects the existing software system.
This article presents the solution of adding time data keeping existing system structure
based on TimeER. The experiments were conducted on the information system for sale
management to assess research results.

Keywords: Database, ER, time, information, entity, relation.

1. Giéithigu

Mot hé thdng thong tin tot phai dam bao tra loi dung cac cau truy van c6 lién
quan dén thoi gian, vi vay viéc quan Ii di liéu thoi gian 1a can thiét. Véan dé nay thuong
bi xem nhe, tham chi 12 khéng duoc quan tdm ding mirc khi thiét ké cac HTTT trudc
day, dan dén két qua truy van khong dung tai mot sé thoi diém nhat dinh.

Gia thiét, ching ta c6 HTTT Quan Ii ban hang (hinh 1) dang hoat dong, ta can
thyc hién mot sé cau 1énh truy van thong tin (bang 1) ¢6 lién quan dén lich su. Viéc tra
|0i cac cau lenh truy van nay la khong thé thuc hién duoc véi HTTT hién tai, vi vay
can thiét phai bd sung thém dit liéu thoi gian. Mot giai phap de glal quyét van dé 1a bd
sung thém cac thyc thé thoi gian méi bang phwong phap truyen thong nhu nhom tac gia
[1] d4 trinh bay. Tuy nhién, giai phép nay chi phd hop khi thiét ké HTTT ngay tir dau,
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khong ph hop dé ap dung cho HTTT dang van hanh. Li do Ia sir dung giai phép nay s&
lam thay d6i cAu tric vat i cua cac bang (Table), didu nay la mot “tham hoa” cho hé
théng phan mém dang hoat dong.

Bdng 1. Cau Iénh truy van thong tin thoi gian

Cau Ndi dung truy van
a) | Cho biét don gia cia mat hang H001 vao thang 01/1014 1a bao nhiéu?
b) | Cho biét lich sir Iam viéc caa nhan vién cd ma s N005?

) | Cho biét lich st s6 lugng ton kho (SLT) ciia mat hang c6 ma s H002?
d) | Cho biét thoi gian thyc hién giao tac thém hoa don HDO1?

) Cho biét lich sir cap nhat s6 luong va gia ban cua cac mat hang thudc hoa don
HDO001?

f) Cho biét thoi gian thyc hién giao tac cap nhat dia chi khach hang va lich st dia
chi khach hang K001?

9) | Cho biét lich sir trinh d ngoai ngir ciia nhan vién N\V001?

Mot huéng tiép can c6 thé xem 1a “tdi wu” cho viéc bd sung dit liéu thoi gian vao
HTTT dang van hanh 1a md hinh thuc thé, quan hé thoi gian TimeER [4, 5], giai phap
nay s& khong lam cau trdc vat Ii hién c6 caa HTTT dang van hanh gitp giam thoi gian
va chi phi khi nang cap.

Hinh 1. M6 hinh ER cia Hé thang théng tin Quan Ii ban hang

Trong phan tiép theo, bai béo s& mo ta vé cac loai thoi gian can quan i trong mo
hinh TimeER. Muc 3 trinh bay chi tiét cac budc xay dung md hinh TimeER dé biéu
didn CSDL thoi gian, muc 4 trinh bay cac bugc chuyén d6i tir md hinh TimeER sang
mo hinh quan hé, muc 5 trinh bay thuc nghiém va cudi cung 1 két luan.
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2. Cac loai thei gian trong mé hinh TimeER
M6 hinh TimeER cho phép xay dung HTTT c6 yéu t thoi gian ¢ mac quan
niém. M6 hinh nay hd tro 5 loai thoi gian (bang 2), trong d6 thuc thé hd trg thoi gian
séng, hozc thoi gian giao tac, hoic ca hai. Thudc tinh hd tro thai gian hop 1€, hoic thoi
gian giao tac, hoic ca hai. Méi quan hé giita cac thuc thé cd thé xem 1a mot thyc thé
hodc mot thugc tinh nén ciing hd trg yéu té thoi gian. [6]
Bdng 2. Cé&c logi thoi gian trong md hinh TimeER

Poi twong ap dung Ki
Loai thei gian Thuc | Thugc Mbi hidu
thé tinh quan hé i

Thoi gian séng (LifeSpan - LS) o o
Thai gian hop 18 (ValidTime - VT) . .
Thoi gian giao tac (TransactionTime - TT) ® ® ¢
BT (BiTemporal) = VT + TT . .
LT=LS+TT . .

3. Xay dung md hlnh thuc thé quan hé thai gian (TimeER) q

M®& hinh thyc thé quan hé thoi gian dugc xay dung bang cach bo sung cac ki hiéu
biéu dién thong tin thoi gian vao md hinh ER truyén thng, cac budc xay dung nhu
hinh 2.

Xéc dinh yéu cau thyc té
L5
Thiét ké mé hinh ER
L -
Xac dinh cac loai thoi gian

L

Thiét ké md hinh TimeER

Hinh 2. Cac budc xdy dung md hinh TimeER

Nhu vay, van dé quan trong trong khi thiét ké md hinh TimeER la xé4c dinh ddi
tuong va loai thoi gian can quan i (bang 2). Vi du, dé tra 101 ding két qua cau truy vén
(Céu a, bang 1) chlng ta can quan Ii chi tiét domn gia cac mat hang theo thoi gian, day 1a
thuoc tinh nén ta str dung thoi glan hop I¢ (VT) dé thiét ké. Twong tu, ta phan tich yeu
cau cua cac cau truy van khac dé xac dinh dbi tuong va loai thoi gian trong Gng can
quan Ii, két qua duoc tong hop trong bang 3.
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Bdng 3. Cac logi thoi gian tirong vmg cau lénh truy van

Cau Thuc thé Dofl'ﬁj%r:;gt?nphdung Mdi quan h¢ Thai gian
a) DonGia
b) Cé
0) SLT
d) HOADON
e) SoLuong, GiaBan
f) DiaChi
9) NgoaiNgu

Sau khi xac dinh d6i twong va loai thoi gian can quan Ii, ta tién hanh xay dung
mo hinh TimeER bang céach bd sung cac ki hiéu thoi gian (bang 3) cho ddi tugng (thuc
thé, thudc tinh, mbi quan hé) twong ng can quan |i vao mé hinh ER (hinh 1), két qua
ta thu dugc md hinh TimeER nhu hinh 3. Chi tiét qué trinh chuyén ddi qua md hinh
quan hé s& duoc trinh bay trong phan tiép theo.

e

ol e ] <] @
[ oroore o

Hinh 3. M6 hinh TimeER quan Ii diz liéu thoi gian

4. Chuyén dbi tir md hinh TimeER sang mé hinh quan hé
a) Buoc 1. Loai bo céc ki hiéu thoi gian trén mo6 hinh TimeER s€ thu dugc mo hinh
ER truyén thong. Ta &p dung cac quy tic chuyén ddi truyén thdng trong mé hinh ER dé
tao ra duwoc md hinh quan hé. Két qua 1a tao ra md hinh quan hé goc (Original Relation
Model - ORM) cua HTTT dang van hanh. [2]
Vi du: Ap dung budc nay cho mé hinh TimeER (hinh 3) sé& tao ra mé hinh quan
hé gc (hinh 5).
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b) Buwéc 2. Sir dung cac quy tic chuyén dbi mai trong md hinh TimeER, ta chuyén
cac thyc thé, thudc tinh va méi quan hé cd yéu té thoi gian sang mo hinh quan hé. Két
qua cua budc nay sé tao ra mot tap cac quan hé thoi gian (Time Relation Sets — TRS),
tdy thugc vao nhan thoi gian cua dbi twong ma cac quan hé mai sinh ra c6 thém cac
thuoc tinh nhu hinh 4.

LS TT VT LT BT

#LSs #TTs #VTs #LSs #VTs

LSe TTe VTe LSe VTe
#TTs #TTs
TTe TTe

Hinh 4. Thugc tinh thoi gian twong 1ng cac nhan

Quy tic 1.Ddi véi cac thuc thé co ki higu thoi gian

Thuc thé E ¢6 hd tro yéu té thoi gian s& tao ra mot quan hé thoi gian TR(E) ¢6
cac thugc tinh la ID(E) U T, khoa chinh cua TR(E) la ID(E) U T°. Trong do T la tap
cac thugc tinh nhan thoi gian twong tng trong hinh 4, T < T la céc thugc tinh co ki
hiéu # phia truéc, ID(E) 1a khoa chinh cua thyc thé E. [2]

Vi du: Thyuc thé HOADON c6 thoi gian giao tac TT, s& tao ra mot quan hé thoi
gian TR(HOADON) v¢i 3 thudc tinh: #SoHD, #TTs, TTe.

Quy tic 2. Thugc tinh c6 ki hiéu thoi gian

+ Pon tri: Thudc tinh don tri A cua thuc thé E ¢6 hd trg yéu td thoi gian s& tao ra
mot quan hé thoi gian TRA(E) cd cac thudc tinh 1a ID(E) v A U T, khoa chinh cua
TRA(E) 12 ID(E) U T’. Trong d6 T 1a tap cac thudc tinh nhan thoi gian tuong ing trong
hinh 4, T> < T la cac thugc tinh co ki hiéu # phia trudc, ID(E) 1a khoa chinh cuaa thyuc
thé E. [2]

Vi du: Thudc tinh don tri DonGia cua thuc thé HANGHOA c¢6 yéu t6 thoi gian
hop 1€ VT, sé tao ra mot quan hé thoi gian TRpggia(HANGHOA) véi 4 thudc tinh:
#SoHD, #VTs, VTg, DonGia.

+ Pa tri: Thudc tinh da tri A cua thuc thé E ¢ hd tro yéu té thoi gian s& tao ra
mot quan hé thoi gian TRA(E) c6 cac thuoc tinh 1a ID(E) v A U T, khoa chinh cua
TRA(E) 1A ID(E) U A U T’. Trong d6 T la tap cac thugc tinh nhén thoi gian twong ung
trong hinh 4, T < T la cac thugc tinh c6 ki hiéu # phia truge, ID(E) 1a khoa chinh cua
thyc thé E. [2]
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Vi du: Thudc tinh da trj DiaChi cua thuc thé KHACHHANG c6 yéu tb thoi gian
hop 1€ VT va thoi gian giao tac TT, s& tao ra mot quan hé thoi gian
TRpiach(KHACHHANG) vai 6 thugc tinh: #MaKH, #VTg, VTg, #TTs, TTg, #DiaChi.

+ Pon tri phirc hep: Thudce tinh don tri phirc hop A caa thuc thé E ¢6 hd tro yéu
tb thoi gian, A c6 cac thudc tinh con don tri 12 A, A,, ..., A,. Dé chuyén sang quan hé
thoi gian cho thugc tinh A ta &p dung quy tic 2 dé xét yéu t6 thoi gian cho céc thudc
tinh don tri Ag, A, ..., An. [2]

+ Pa tri phirc hep: Thude tinh da tri phirc hop A cua thuc thé E ¢6 hd tro yéu t6
thoi gian, A cd cac thudc tinh con don tri 12 Ay, A, ..., A.. Dé chuyén sang quan hé
thoi gian cho thudc tinh A ta xét yéu td thoi gian cho cac thugc tinh Aq, A, ..., A, Két
qua tao ra cac quan hé thoi gian TR (A) c6 thugce tinh 1a ID(R(A)) U AU T, khoa
chinh caa TRai(A) la ID(R(A)) U T’. Trong do, T la tap cac thudc tinh nhén thoi gian
tuong ung trong hinh 4, T* < T la céc thudc tinh cd ki hi¢u # phia trudc, ID(R(A)) la
khéa chinh cua quan hé dugc tao ra tir thudc tinh da tri phic hop A tai buéc 1. [2]

Vi du: Thudc tinh da tri phic hop NgoaiNgu cua thuc thé HOPDONG c6 yéu th
thoi gian hop 18 VT. Ching ta tién hanh xét yéu té thoi gian VT cho 2 thudc tinh con la
TenNN va TrinhDo. Két qua tao ra 2 quan hé 1a TRyennn(NN) va TRinnpo(NN). Trong
d6 quan hé TRrenn(NN) c6 thudc tinh la: #ID_NN, #VTS, VTE, TenNN va quan hé
TR1innpo(NN) €0 thudc tinh la: #1ID_NN, #VTS, VTE, TrinhDo.

Quy tic 3. Mbi quan hé c6 ki hiéu thai gian

M&i quan hé nhi nguyén S cua 2 thuc thé E; va E, c6 hd trg yéu td thoi gian s&
tao ra mot quan hé thoi gian TR(S) cé cac thugc tinh 1a ID(E;) U ID(E,) U T, khéa
chinh cia TR(S) 12 ID(S) u T". [2]

Trong do, T la tap cac thudc tinh nhan thoi gian twong ung trong hinh 4, T" T la
cac thudc tinh ¢6 ki hiéu # phia trudc, ID(E;) va ID(E,) lan luoc 1a khoa chinh caa thuc
thé E; va E,, ID(S) dugc xac dinh dya vao méi quan hé gitra 2 thuc thé E; va E, nhu
sau:

+1—1thi ID(S) = ID(E,) hoac ID(S) = ID(E,)

+1—nthi ID(S) = ID(E,), n— 1 thi ID(S) = ID(E,)

+n—nthi ID(S) = ID(E,) v ID(E,)

Vi du: Méi quan hé “C6” giita 2 thuc thé NHANVIEN va BOPHAN c6 yéu th
thoi gian LS, sé tao ra mot quan hé TR(CO) c6 4 thugc tinh 1a: #MaBP, #MaNV, #LSs,
LS.

5. Thuc nghiém

T md hinh ER cua hé théng théng tin Quan Ii ban hang (hinh 1) ta c6 md hinh
quan hé cia hé théng dang van hanh (hinh 5). Tiép tuc chuyén d6i mé hinh thyc thé
quan hé thoi gian (hinh 3), ta c6 mé hinh quan hé méi (hinh 6) sau khi nang cap. M
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hinh nay thyuc chat 12 md hinh ORM bé sung thém TRS, trong d6 mbi quan hé gitra TR
va R 1a mbi quan hé n-1 (TR € TRS va R € ORM). Vi vy, viéc bd sung céc quan hé

thoi gian méi van dam bao trlc vat 1i ban dau cia HTTT dang van hanh.

Hinh 5. M6 hinh quan hé tuong img cia hé théng dang van hanh

HANGHOA CHITIET_HD HOADON
#MaHG #MaHG NgayLap
TenHG #SoHD » #SoHD
DVT Soluong LoaiHD
DonGia GiaBan — MaNV
SLT MaKH
BOPHAN NV_BP KHACHHANG KH_DiaChi
#MaBP #MaBP #MaKH z'\D/'_a*é':_
TenBP #MaNV B.OT?r”h . 1achi
ChucVu 1enThoal
NgoaiNgu HOPDONG NHANVIEN THOIVU
MaNV H» #MaNV #MaNV AMaNY
#ID_NN HSLuong '
HoTen TienLuong
TenNN . .
. DienThoai
TrinhDo

Str dung md hinh quan hé thai gian (hinh 6) sau nang cap, ching ta c6 thé tra loi
cac cAu lénh truy van (bang 1). Cau lénh truy van duoc viét bang dai s6 quan hé tuong
ung duogc trinh bay trong bang 4.

Bdng 4. Cau Iénh truy vdn duoc viét bang dai s6 quan hé

Cau Biéu thire dai sb quan hé

a) | Iboncia(OvTs<30/012014 2 v1e=31/1212013(T Roongia(HH)))

b) HMan,MaPB,LSs,LSe(GMan='NOOS'(TR(NV_PB)))

¢) | Hmare,vrs,vre,sLT(OMaHG=Hoo2’(TRsLT(HH)))

d) | Isorp,T7s,TTe, Tte - TTs(OMarp=HDO1 (TR(HD)))
R1 = TManc,vTs,vTe,soLuong(OMarD="HD01* (T RsoLuong(CT)))

e) R2 = 1_[MaHG,VTs,VTe,GiaBan(GMaHD:‘HDOl'(TRSoLuong(CT)))

f) | TIMakH,TTs,TTe, TTe-TTs,vTs,vTe(OMarH=ko01’ (T Roiachi(KH)))
R1 = Imanv,vs vTe Tenn(Omanv=Nvoo1’(TRennn(NN) > NgoaiNgusa
HOPDONG))

9) R2 = Imanv,vTs vTe, Trinhbo(OManv=Nvoo1’ (T Rrrinhoo(NN) > NgoaiNgu
HOPDONG))
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Hinh 6. M6 hinh quan hé sau bé sung thong tin thoi gian

TRSoLuong(CT) TRGiaBan(CT)
—| #MaHG —| #MaHG
—| #SoHD —| #SoHD
#VTg #VTs
VTe VTe
Soluong GiaBan
TRooncia(HH) HANGHOA CHITIET_HD HOADON
N TR(HD)
#MaHG #MaHG #MaHG < | NgayLap
#VTs TenHG —» #SoHD > #SoHD < #SoHD
VTe DVT SoLuong LoaiHD #TTs
DonGia DonGia GiaBan M MaNV TTe
SLT MaKH
TRar () KH_DiaChi
KHACHHANG _DiaChi
#MaHG BOPHAN NV_BP
VTe HoTen #DiaChi
TenBP #MaNV ) .
SLT ChucVu DienThoai
N iN HOPDONG TRDiaChi(KH)
oaiNgu
goaiNg NHANVIEN THOIVU AAKH
MaNV #MaNV H #DiaChi
#D_NN HSLuong g ﬁ“g?g'ry 3 amanv BT
= { ) TienLuong VT
TrinhDo DienThoai E
TenNN #TTs
TTe
TRTenNN(NN) TRTrinhDo(NN) TR(NV_PB)
#ID_NN #ID_NN #MaNVv —
#VTs #VTg #MaPB —
VTe VTe #L.Sg
TenNN TrinhDo LSe

M® hinh quan hé thai gian (hinh 6) sau nang cap c6 thé quan Ii théng tin thoi gian
cua déi twong théng qua cac thuc thé thoi gian trong TRS, dir liéu trong thuc thé thoi
gian TR (TR e TRS) phai duoc cap nhat dong thoi khi cap nhat thong tin trén ddi
tuong can quan Ii thoi gian twong tng. Vi du: Khi cap nhat dir liéu trén quan hé
NV_BP, ta ¢dng thoi phai cap nhat dit liéu thoi gian vao quan hé TR(NV_BP) nhu
bang 5 trong d6 NOW 1a hang thoi gian.
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Bdang 5. Dir liéu thoi gian cua quan h¢ TR(NV_BP)

NV BP LSs LSe
NV001 PO1 1/4/2014 5/10/2014
NV002 P02 7/5/2014 NOW
NV003 P02 15/3/2014 10/7/2014
NV003 P03 10/7/2014 7/3/2015
NV001 P03 5/10/2014 NOW
NV003 P02 7/3/2015 NOW

Quan sat dir liéu trén quan hé thoi gian TR(NV_BP) ta thdy rang nhan vién
NV003 d4 3 lan thay d6i bo phan 1am viéc voi thoi gian twong ung 1a (15/3/2014 dén
10/7/2014; 10/7/2014 dén 7/3/2015; 7/3/2015 dén NOW).

6. Kétluan

Nhu vay, bai bao d& trinh bay huéng tiép can mé hinh TimeER dé bd sung di
ligu thoi gian vao HTTT dang van hanh. Qua thuc nghiém, tac gia nhan thay réng
hudng tlep can nay gilp bd sung céc thuc thé méi dé luu trir dit liéu thoi gian ma van
dam bao cau tric vat I trude do cua hé thong. Pay 1a mot giai phap tot, co thé tng
dung hiéu qua vao thuc té dé nang cap cac HTTT cua co quan, don vi, truong hoc. Viéc
bé sung dit liéu thoi gian vao HTTT hudng d6i tuwong, phi cau tric (XML) s& 1a hudng
nghién cau tiép theo cua tac gia trong twong lai.
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