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TOM TAT

Hién nay, céc tai liéu nghién cizu iing dung vé co sé dix liéu (CSDL) c6 yéu to thoi gian rat it,
cde bai bdo dwot chia sé chi yéu 1a nghién cizu |i thuyét, ngi dung khéng di sdu vao gidi quyét mét
4mg dung cu thé. Vi vdy, viéc nghién ciru va dé xudt cac giai phap chi tiét cu thé dé cac ca nhan, to
chirc ¢6 thé van dung dé dang va hiéu qua trong viéc xay ding CSDL dam bdo tinh day di, chinh
X&c cua thdng tin. Tur do giup cho viéc khai thac sir dung thdng tin mang lgi hiéu quad.

Trong bai b&o nay, tac gia chia sé chi tiét vé mét giai phap nghién ciu xay ding CSDL cua
mgt Hé thong hé tro cong tac bao céo, thang ké so lidu theo céc biéu mau sir dung trong co quan
hanh chinh. Gidi phap nay chia sé mgt quy trinh xay dung CSDL Vi cdc buréc thuee hién cu thé, trong
d6 ¢6 sir phan tich mét o 16i thuong gap lién quan dén viéc ap dung “may moc” cac li thuyét phwong
phéap thiét ké. Pong thoi, dé xudt cac cach gidi quyét phil hop dé nang cao hiéu qua xir Ii CSDL, ddp
ung cac nhu cau st dung khac nhau trong thyc tién.

Tir khoa: co so dit liéu; thiét ké; yéu té thai gian

1. Giéi thigu

Chung ta biét rang, tat ca théng tin vé su ton tai cua cac su vat, hién tuong trong thé gioi
thuc ludn gén lién vai cac yéu td thoi gian cu thé cua qua khi, hién tai hay twong lai. Do do,
nhiing théng tin cua thuc thé khi duoc luu trir trong CSDL can c6 ddy du cac yéu tb thoi gian
lién quan. Bai vi, cac yéu té thoi gian ndy sé anh huong rat 16n dén su hoan chinh va tinh chinh
Xac cua théng tin.

Tuy nhién thuc té hién nay, nhiéu hé thdng thong tin c6 CSDL dugc thiét ké theo kiéu
don gian hoa, bo qua cac yéu té thoi gian. Dan dén hau qua lam cho CSDL mit di tinh day
da vé mit thoi gian, anh huong dén sy chinh xac cua nhitng thong tin dwoc phan anh va tinh
thuc tién cua tng dung.

Ching han nhu trong mot hé théng thong tin bao céo, néu CSDL cua hé théng khong
dugc thiét 1ap cac yéu t6 thoi gian lién quan, dé theo ddi sy bién dong dir lidu caa cac ddi
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tuong theo thoi gian, ma chi quan tam dén viéc luu trir c4c gia tri hién tai. Thi b4o cdo vé
cac ddi tugng do ciing s& chira thong tin khong dam bao dugc tinh day di, chinh xac. Két
qua 1a quyét dinh duoc dwa ra dua trén cac bao cdo do co thé s& trg nén sai léch.

Nhu vay, 1am thé nao dé quan Ii dit liéu thay ddi theo thoi gian? Giai phép cho van dé
nay chinh la xay dung CSDL c6 yéu t6 thoi gian (sau day goi tat 1a CSDL thoi gian).

CSDL thoi gian cho phép luu trir va truy nhap céc loai dir liéu thoi gian. Thuat ngir dir
licu thoi gian cd thé hiéu 1 dir liéu hay dbi twong duoc xac dinh véi mot yéu té thoi gian
(nhén thoi gian) cu thé (Jensen & Snodgrass, 1999). N6i cach khéc, mot ddi trong co thé co
nhiéu gié tri khac nhau tai nhiing thoi diém khac nhau.

Diém khéac biét gitra CSDL thoi gian va CSDL phi thoi gian d6 1a: CSDL thai gian hd
trg luu trir thdng tin caa mot ddi tuong lién quan dén thoi gian trong qua khu, hién tai va
tuong lai (néu c6) cua nd. Trong khi, CSDL phi thoi gian, chi luu trit céc dit kién duoc cho
1a dung tai thoi diém hién tai (Khi dit liéu duoc cap nhat, chén hoidc xo6a thi no duoc viét dé
[&n trang thai dir li¢u ci va tao nén mot trang thai mai trong CSDL. Va khi do trang thai
trude khi co thay ddi xay ra sé khéng con nira.

Yéu t6 thoi gian dugc dua ra voi nhiéu ng nghia khac nhau phu thudc vao loai thoi
gian ma hé thdng twong ting hd trg. C6 hai loai thoi gian thuong duoc sir dung 1a thoi gian
giao tac (Transaction Time) va thoi gian hop 1¢ (Valid Time), cu thé:

- Thoi gian giao tac la thoi gian IGc thuc thé/sy kién duoc luu trir trong CSDL. N6 dugc
hé thdng ghi nhan va nguoi ding khdng thé can thiép thay doi.

- Thoi gian hop 1é cia mot su kién la thoi gian ma su kién d6 dugc xem la dung trong
thuc té. No duoc thiét 1ap boi nguoi ding va cd thé thay doi.

Trong phan tiép theo tac gia trinh bay quy trinh voi 5 bude thuc hién dé xay dung
CSDL ctuia mot Hé thdng théng tin hd trg cong tac bao céo, thong ké s liéu theo céc biéu
mau sir dung trong cac co quan hanh chinh nha nudc (sau dy goi tit 12 Hé thng BCTK) va
két qua thiét ké mot sb chuc ning hd tro truy van lich st dir liéu cua cac thyuc thé c6 su thay
d6i theo thoi gian trén hé thdng nay.

2. Noidung
a) Quy trinh xay dwng CSDL théi gian ciia Hé thong BCTK

Viéc xay dung CSDL thai gian cua Hé thdng BCTK duoc thyuc hién véi 5 bude nhu sau:

Buée 1. Xac dinh myc dich ciia CSDL Hé théng BCTK

V& co ban chirc niang chinh ciia Hé théng BCTK la cung cép cac biéu mau dé thu thap
dir lidu, xir 1i, Iuu triv va két xuat cac biéu béo céo théng ké. Do d6, myc dich cua CSDL cua
Hé thong BCTK dugc xac dinh 1a mot CSDL ¢6 kha nang luu trir ddy di cac dir liéu can
thiét theo thoi gian, dé thuan loi trong viéc thuc hién nhitng chirc ning cua Hé thbng BCTK,
chang han nhu: dit liéu c6 thé d& dang cap nhat, thong tin c6 thé truy xuat nhanh chong, dam
bao tinh diy du, chinh xac nham phuc vu hiéu qua cho cdng tac quan I va diéu hanh.
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Buoc 2. Thiét ké CSDL mitc khai ni¢m

Cong tac bao céo théng ké trong cac co quan hanh chinh dugc thuc hién theo su phan
cong, phan cap. Theo d6, mdi don vi ¢ trach nhiém thuc hién cac ché dd bao cdo (con duge
goi 1a loai bao c40) theo dinh ki hodc dot xuét lién quan dén linh vuc, pham vi quan li.

Viéc thuc hién ché do bao cdo théng ké do cac ngudi dung thuoc mdi don vi thuc
hién, trén co s& vai tro chice trach dugc giao, dé thuc hién cac hoat dong nghiép vu bao cao
théng ké theo sy phan cong (iy quyén) nhu: thiét ké biéu mau, nhép li¢u, kiém tra, ki duyét,
ban hanh.

Két qua thuc hién d6i voi mdi loai bao cao théng ké, bao gom: cac biéu dir lidu bao
céo thong ké tuong tmg vai mbi ki bao céo theo cac biéu miu dugc quy dinh.

Dbi véi cac biéu mau cua mdi loai bao cdo, cd thé khac nhau vé sé bang biéu, sé hang
chi tiéu, s6 cot thudc tinh.

Biéu 04/KHCN-NV NHIEM VU KHOA HOC VA CONG NGHE - Pon vi bao cao:

Ban hanh kém theo Théng tir sé 15/2018/TT-
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BDom vi tinh: Nhiém vu
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- Cip tinh
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- Khoa hoc x3 héi 13
- Khoa hoc nhin vin 14

Y PN IV

~ Déng Thp, ngdy ... thang ... ndm 202..
Nguoi lap bieu Negwdi kiém tra biéu Thi trwéng don vi

Hinh 1. Biéu mdu béo céo théng ké nhiém vu khoa hoc va céng nghé
Sau khi phan tich nghiép vu hoat dong bao cio théng ké va cac thanh phan di liéu trong
c4c biéu mau, co thé xac dinh cac tap thuc thé can c6 trong CSDL cua mot Hé thong BCTK,

nhu sau:
STT  Tén tap thuc thé Giai thich
1 Department Don vi
2 User Nguoi dung
3 Role Vai tro ngudi dung
4 ReportType Loai béao céo
5 ReportPeriod Ki béo céo
6 Table Bang biéu
7 Form Biéu miu
8 Target Chi tiéu
9 Attribute Thudc tinh
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Xéc dinh méi quan hé trong thé gioi thuc giita cac thuc thé trén ta c6 thé vé dugc mo
hinh thyc thé két hop (ER) cia CSDL Hé théng BCTK nhu Hinh 2:

Hinh 2. M hinh ER cuia CSDL hé théng béo céo thang ké

Str dung biéu d6 venn dé biéu dién cac tap thuc thé va cac mdi quan hé caa mé hinh
ER trén, ta c6 thé thay md hinh nay khéng phan anh tét khia canh thoi gian trong thuc té cua
mot sé dit liéu can luu trix, don cir nhu van dé khong thé biéu dién duoc cac gié trj cua nhitng
cap chi tiéu, thuoc tinh caa mdi quan hé két hop (Combine) theo thoi gian.

Vi du: Trong thuc té ching ta can quan Ii lich str cac gié tri da duoc luu trit cua cap
chi tiéu, thudc tinh (a, b) cua mdi quan hé két hop hai thuc thé nay, twong (g véi cac khoang
thoi gian (t, t2), (t3, t). Thong qua biéu d6 venn ta cé thé biéu dién cac bo gié tri caa cap chi
tiéu, thudc tinh trén nhu Hinh 3:

Targe[ Attribute
(t,©2)

_Bl) _eb

Hinh 3. Biéu dién cac gid tri cgp chi tiéu, thugc tinh theo thoi gian

Tuy nhién, viéc biéu dién mot mdi quan hé gitra hai thuc thé nhiéu hon mét duong ndi,
nhu biéu d6 venn trén (Hinh 3) theo Ii thuyét caa mé hinh ER 1a “khéng cho phép”.

Ngoai ra, cac thuc thé Department (Pon vi), User (Nguoi ding); cac mdi quan hé
Assign (Phan cong), Relate_to (Lién quan), Authorize (Uy quyén), Work (Lam viéc), Has_R
(C6 vai trd), Has_F (C6 biéu mau); cac thudc tinh DueDate (Han béo co), Formula (Cong
thirc), Value (Gia tri) ciing can phai quan If cac dit liéu thay doi theo thoi gian hoac theo ddi
lich str twong tac ciia nguoi dung.

Tuy nhién, nhitng yéu cau d6 kho c6 thé thuc hién duoc theo Ii thuyét ma mé hinh ER
dua ra, hay noi cach khac 1a mé hinh ER khong dam bao giai quyét day du van dé lién quan
dén yéu tb thoi gian cua cac thuc thé, thudc tinh va méi quan hé.
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Hién nay, c6 nhiéu mé hinh duogc dé xuit cho viéc thiét ké CSDL thoi gian muc khai
niém nhu: TimeER, TempEER, TempRT, TERC+... Trong d6, mdé hinh TimeER do
(Gregersen & Jensen, 1999) xay dung nhu 1a mot mé rong caa md hinh ER véi sy ho trg
kha day di cac yéu tb thoi gian so véi cac md hinh khac. Pay ciing chinh 1a mé hinh duoc
t6i lya chon dé thiét ké CSDL muc khai niém cua Hé théng BCTK.

“M6 hinh TimeER phét trién dua trén mé hinh ER. M hinh nay cho phép hd trg cac
loai thoi gian sau: thoi gian séng cua mot thuc thé, thoi gian hop 16 caa mot su kién va thoi
gian giao tac cia mot thuc thé hoic mot sy kién. M6 hinh nay quy wdc rang, d6i véi cac thuc
thé, hé thdng chi c6 thé hd tro thoi gian séng (LifeSpan, ki hiéu 1a LS), hoic thai gian giao
tac (Transaction Time, ki hiéu 12 TT), hoic ca hai loai thoi gian nay (ki hiéu 1a LT). Con ddi
Véi cac thudc tinh, hé thdng chi cho phép hd tro thai gian hop 1& (Valid Time, ki hiéu 1a VT),
hodc thoi gian giao tac (TT) hodc ca hai loai thoi gian nay (BiTemporal, ki hiéu la BT).
Ngoai ra, do mot méi quan hé cé thé xem 1a mét tap thuc thé hoic mot thudc tinh, nho vay
ma ngudi thiét ké c6 thé xac dinh cac yéu t6 thoi gian hd tro cho méi quan hé d6 néu can”.

Duya vao i thuyét md hinh TimeER, md hinh CSDL muc khai niém cua Hé thdng
BCTK c6 thé dugc hoan thién bang viéc bd sung nhitng loai thoi gian lién quan, can thiét
cho su quan 1i d6i véi cac thuc thé, thudc tinh va méi quan hé trong mé hinh ER da thiét ké
& trén, dé dugc mo hinh TimeER nhu Hinh 4:

N) (LN)

D TT AssigneTT ReportType ReportPeriod

(LN)

Hinh 4. Md hinh CSDL Hé thang Bao cao thang ké mzc khai niém

Bueéc 3. Thiét ké CSDL thoi gian mizc Logic

Dé chuyén doi tir md hinh TimeER sang mé hinh quan hé, theo nghién ctiu (Hoang &
Nguyen, 2012) di xay dung mot phuong phap tong quat dua trén ¥ tudng xay dung cac loai
quan hé (Quan hé chinh R(E): lwu dinh danh cc thyc thé cua kiéu thuc thé E, kém thong tin
cua cac thuge tinh don tri; Quan hé thei gian (TR): lwu trik dir liéu thoi gian lién quan dén
nhitng thay déi cia cé&c thuc thé va cac si kién trong mét hé thang; Céc quan hé khac: luu
thong tin vé mai quan hé giia cac kiéu thuc thé va cac di lidu da tri cuia céc thuge tinh. Cac
quan hé chinh dong vai tro *‘trung tam™).
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Phuong phap trén da giai quyét twong ddi toan dién cac van dé lién quan dén viéc
chuyén d6i mé hinh TimeER sang mé hinh quan hé.

Tuy nhién, hién nay céc hé quan tri CSDL duoc str dung phé bién nhu SQL Server,
MariaDB... di co6 hd trg bang luu trix lich st dit liéu kém theo bang luu dir liéu hién thoi, do
d6 trong trudng hop chuyén ddi mot thuc thé cd yéu té thoi gian sang luge dd quan hé, thay
vi phai xay dyng thém lugce db quan hé thoi gian tach khoi lwgc quan hé chinh nhu Phuong
phap do (Hoang & Nguyen, 2012) dé xuat, thi chi can xay dung mét luge dd quan hé co cac
thugc tinh caa loai thoi gian lién quan.

Theo d6, mé hinh muc khai niém (TimeER) cua Hé théng BCTK s& duoc chuyén dbi
sang mo hinh quan hé, gém céc luoc d6 quan hé nhu sau:

- Departments (1D, DeptName, TTs_Dept, TTe_Dept).

- Users (UserName, Password, FullName, DeptID, LSs_User, LSe_User, TTs_User, TTe_User)
- Roles (ID, RoleName).

- RoleOfUser (UserID, RolelD, TTs_RU, TTe_RU).

- ReportTypes ( ReportTypelD, ReportTypeName).

- ReportingDeadlines (ReportTypelD, DueDate, TTs_RpDeadline, TTe_RpDeadline).

- ReportTypesToDeparments(ReportTypelD, DeptlD, TTs_RTD, TTe_RTD).

- ReportPeriods (1D, PeriodName, DateStart, DateEnd).

- Forms (ID, FormName, ReportTypelD).

- Relate_PeriodForm ( FormlID, PeriodID).

- FormStatus (ID, Status, TTs_Status, TTe_Status).

- Work_UserForm( UserlD, FormID, Action, TTs Work, TTe_Work).

- Authorizations (FormID, UserID, Permission, TTs_Authorization, TTe_Authorization).
- Tables (ID, TableName, FormID).

- Attributes (ID, AtributeName, DataTye, ParentID, TablelD).

- Targets (ID, TargetName, DataType, IsParent, TablelD).

- AttributeTargetPairs (TargetID, AttributelD).

- Formulas_AT (ID, Formula, TTs_Formula, TTe_Formula).

- Values_AT (ID, Value, VTs_Value, VTe_Value, TTs_Value, TTe_Value).

Trong quy trinh thiét ké CSDL, thong thuong sau khi chuyén doi tir mé hinh muc khai
niém sang mé hinh quan hé, s& tién hanh budc chuan hda CSDL. Tuy nhién, mét I3i ching
ta rat hay méc phai 1a &p dung céc quy tic chuan hda ma khong can suy nghi vé ban chit cua
ing dung, dé rdi sau d6 gap cac van dé vé hiéu suat va phai tdy chinh.

Cho nén truée khi thuc hién cong viéc chuan héa, ching ta can phai xac dinh ban chét
cua ung dung dang thiét ké 12 gi, 1a loai tng dung giao dich (Transactional) hay ng dung
phén tich (Analytical)?

Trong loai tng dung Transactional, ngudi ding cudi thudng xuyén thyuc hién cac thao
tac thém, cap nhat, xd6a cac ban ghi. CSDL cho hé théng nay duoc goi 12 OLTP.

Con véi tng dung Analytical, ngudi ding cudi thuong quan tdm nhiéu hon dén phan
tich, bao cao, du bao... Nhitng loai CSDL nay c6 s6 lan chén va cap nhat it hon. Muc dich
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chinh ¢ day 1a tim nap va phan tich dit liéu nhanh nhét c6 thé. CSDL cho hé thdng nay duoc
goi la OLAP.

Tir d6, néu chiing ta thiy rang viéc chén, cap nhat va xéa duoc thuc hién thudng xuyén
trén wng dung thi hdy thiét ké bang chuan héa (normalization), néu khong thi tao cau tric
CSDL khdng chuan héa phang (denormalized).

Hé théng BCTK 1a mot ung dung phan tich di licu, nham phuc vu cho viéc téng hop,
phan tich va bao c4o thong tin. Tuy nhién, viéc chuan hoa CSDL ciia hé thdng can duoc xem
xét, danh gia can than dé dam bao tinh nhat quan va hi¢u suét ctia hé théng.

Ap dung céc quy tic chuin héa CSDL trong Hé thong BCTK cho thiy luge dd quan
hé cuia CSDL di duoc thiét ké & muc chuin hoa 3NF (Third Normal Form) — day 1a mirc
chudn hoa ph bién va phu hop voi nhidu hé thong thong tin quan Ii.

Viéc chuin hoa CSDL giup tranh dugc cac van dé nhu sy 1ap lai dir liéu hoac méat mat
dit liéu. Tuy nhién, néu khong can thiét, khong nén chuin hoa CSDL ¢ mirc cao hon 3NF dé
tranh anh huong dén hiéu suét ctia hé thong.

Bueéc 4. Thiét ké CSDL thoi gian mizc Vat I

Trong thiét ké CSDL murc vat li, cac lugc d6 quan h¢ (LPQH) s€ dugc chuyén thanh
m6 hinh vat 1i, tirc 1a tap hop cac bang. Theo quy tic chuyén d6i, mdi LDQH va cac thudc
tinh ctia n6 s& dugc chuyén thanh bang co cac cot tuong tmg va lién két gitta cac LDQH trd
thanh rang budc giita cic bang. Khoa chinh ctia LDQH s& chuyén thanh khoa chinh ciia
bang, va cac LDQH c6 yéu td thoi gian, khoa chinh dugc dé xuat 14 khoa két hop giita thudc
tinh khoa cta quan hé chinh va cac thudc tinh thoi gian.

Tuy nhién, trong thuc té, rang bugc khoda chinh nhu vay vé li thuyét rat chit ché nhung
it dugc s dung do han ché hiéu suét truy van. Vi vay, dé don gian hoa viéc cai dat va ti uu
tde do truy van & mot s6 bang cia CSDL, ching ta co thé bd sung thém thudc tinh khoa
chinh ID kiéu INT va thiét 1ap tu dong tang, con cac thude tinh khoa két hop thay vi duoc
chon 1am khoa chinh s€ dugc dat gia tri rang budc duy nhét (unique).

Dbi voi cac bang ¢ quan hé nhiéu — nhiéu, viéc cai dat CSDL thong thudng s& phai
¢6 thém bang trung gian. C6 hai cach dé xac dinh khéa chinh ctia bang trung gian. Cach lam
theo nhiéu Ii thuyét huéng dan 1a sir dung khéa ngoai ctia hai bang 1am khoa chinh ciia bang
trung gian. Tuy nhién, trong thuc té, cach 1am nay it dugc sir dung vi khé mé rong trong
truong hop c6 thém bang méi vé sau lién quan dén quan hé nhiéu — nhiéu.

Do d6, cach 1am thit hai 13 tao ra khoa chinh riéng gitp bang trung gian ton tai doc lap
v6i cac bang lién quan dén quan hé nhiéu — nhiéu. Cach 1am nay gitp dé mo rong CSDL vé
sau, khi can thém bang méi lién quan dén quan hé nhiéu — nhiéu, chi cin thém mot khoa
ngoai mdi vao bang trung gian.

Co thé théy, viéc thiét ké CSDL mirc vat li 1a mot qua trinh quan trong va phc tap,
doi hoi kién thire chuyén siu vé co so di liéu. Tuy nhién, khi thuc hién ding va hiéu qua,
no6 s€ gitp cai thién hiéu suit va do tin cay cua hé théng.
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Ngoai ra, viéc thiét ké CSDL murc vt li ciing phai dap tng cac yéu cau vé bao mat dit
liéu. Pé dam béo an toan cho dit liéu, cac bang trong CSDL nén dugc cai dat cac rang budc
va phan quyén truy cap cho nguoi ding. Ngoai ra, cAn sir dung cc cong nghé bao mat nhu
ma héa dit liéu, kiém tra va giam sat cac hoat dong truy cép vao CSDL.

Trong tong thé, viéc thiét ké CSDL mtc vat li 1a mot qua trinh quan trong va phirc tap
trong viéc xdy dung hé thong thong tin. N6 yéu cau kién thirc chuyén sau vé co so dit lidu
va kha ning ap dung cac quy tic chuyén doi luge d6 quan hé thanh mé hinh vat li. Néu duoc
thyc hién dung va hiéu qua, viéc thiét ké CSDL mirc vt li s& gitip cai thién hiéu suat va do
tin cay cua hé théng va dam bao an toan cho dir liu.
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7 D L o T oo el B ? D
Tt arg. AtributeNama UsaniD
TatdaNama . o
Un B Tableils TE &
FormiD ataType Daalype o A
8 j é
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Tt = v W sy Roleham
ArtributelD S P
T ThFormula T Th vk
The Formula The b
‘Work_UserForm h:
. Users
v I .
Relate_PeriodForm Action
T
Fenadil T W
g Tl e
FormStatus
2 D ReportTypesToDeparments
— Repn_rlmgl)eadlmﬁ 8| o
7 TEStatus ) = ReportTypelD
The Status Deptil -
TE AT -
The AT -

ReportTypes
T T ReportTypsiD Departments
himme % D Authorizations

AMJQ':JE — 1

Hinh 5. M6 hinh CSDL quan hé ciia Hé thong BCTK

Buéc 5. Cai dat, kiem ther truy van dir liéu 6 yéu té thoi gian

- Cai dat CSDL thoi gian:

Trong bai b4o nay tac gia st dung SQL Server phién ban 2016 dé cai dit CSDL da
thiét ké. Ddi vai hé quan tri SQL Server, cac phién ban 2016 tré vé sau déu c6 tinh ning hd
tro luu trit dit liéu theo thoi gian, bao gdm: Bang Thoi gian phién ban hé théng (hay con goi
la Bang hién tai) luu trit phién ban hién tai cia cac hang trong bang, né duoc lién két voi
Bang lich st c6 cung luge do. Bang lich sir nay tu dong luu trix cac phién ban trudc caa cac
hang ¢ Bang hién tai da dugc cap nhat hoac xoa .

Khi tao Bang thoi gian phién ban hé théng, thi Bang lich sir dong thoi s& duoc tao tu
dong. Néu chung ta khéng chi dinh tén Bang lich st lam tham sé

225



Tap chi Khoa hoc Trwéng BHSP TPHCM Nguyén Hong Ly

trong SYSTEM_VERSIONING, thi n6 s& dugc hé thong ty dong dat tén theo mau mic dinh.
Do d6, dé d& quan i chiing ta nén chi dinh ludn tén Bang lich sir khi tao Bang thoi gian phién
ban hé théng (Kurian, 2021).
Vi du: Tao bang Values AT va bang ValuesHistory
CREATE TABLE Values AT
ID INT.
Value NVARCHAR(m ax ).
VTs Value DATETIME.
VTe Value DATETIME.
TTs_Value DATETIME2(0) GENERATED ALWAYS AS ROW START NOT NULL
CONSTRAINT DF_Values TTs DEFAULT SYSUTCDATETIME().
TTe Value DATETIME2(0) GENERATED ALWAYS AS ROW END NOT NULL
CONSTRAINT DF_Values TTe DEFAULT CONVERT(DATETIME2. '9999-12-31
23:59:59"),
CONSTRAINT Values_key PRIMARY KEY(ID. VTs_Value. TTs_Value).
CONSTRAINT fk_ValuesToAftributeTargetPairs FOREIGN KEY(ID) REFERENCES
dbo AttributeTargetPairs(ID ).
PERIOD FOR SYSTEM TIME(TTs Value. TTe Value))
WITH (SYSTEM_VERSIONING = ON (HISTORY_TABLE = dbo ValuesHistory.
DATA_CONSISTENCY_ _CHECK - ON )

Trong vi du trén, chiung ta da tao mot bang Values_AT c6 cot TTs_Value luu trit thoi
gian bat dau va cot TTe Value luu trix thoi gian két thic sw hién dién cua mdi hang trong bang.

Khi tao bang Values_AT thi Bang lich st ValuesHistory cta né ciing duoc tu dong
tao theo va c6 céc cot tuong tng.

- Kiém tha truy védn di liéu co yéu té thei gian trong Hé qudn tri CSDL SQL Server:

Xem xét bang Values AT (ID, Value, VTs Value, VTe Value, TTs_ Value,
TTe_Value). C6 thé thiy, bang nay c6 2 loai thoi gian la thoi gian hop 18 (VTs_Value,
VTe_Value) va thoi gian giao tac (TTs_Value, TTe_Value).

Ngit nghia cia mot bo gia tri (a, b, ¢, d, e, f) € Values AT dugc hiéu la trong khoang
thoi gian [e,f] Hé thong da luwu thong tin: “cap chi tiéu, thudc tinh c6 ma I1a a nhan gia trj 1a
b, trong khoang thoi gian [c,d]”.

*Thao tac Thém: T6i s€ thém gia tri cua cac cap chi ti€u, thudc tinh trong mét khoang
thoi gian cu thé bang cénh sir dung cau 1énh chén don gian nhu sau:

INSERT INTO Values_AT(ID, Value, VTs_Value, VTe_Value)

VALUES (1,5, '2011-01-01', '2012-12-31"),

(4, 10, '2011-01-01', '2012-12-31"),
(7,20, '2011-01-01', '2012-12-31");
Truy van cac bang Values AT, ValuesHistory dé xem két qua da chén bang cau lénh:

Select * from Values AT

GO

Select * from ValuesHistory
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Results ¥ Messages Values AT

ID  Value VTs_Value VTe_Value TTs_Value TTe_Value

1 15 2011-01-0100:00:00.000 2012-12-3100:00:00.000 2022-07-1919:30:59 9996-12-31 23:59:59

"4 10 2011-01-0100.00.00.000 2012-12-3100.00:00.000 2022-07-1919:30:50 9999-12-31 23:59:59
20 2011-01-0100:00:00.000 2012-12-3100:00:00.000 2022-07-19 19:30:59 9999-12-31 23:53:59

ID Value VTs_Value VTe_ Value TTs_Value TTe_Value ValuesHistory

Sau khi thuc hién cau énh Chon ¢ trén, s& thay dir liéu da dugc chén vao Bang hién
tai (Values_AT). Khoang thoi gian giao tac ( TTs_Value, TTe_Value) da duoc hé thong tu
dong luu céc gid tri thoi gian vao CSDL. Trong d6, TTs_Value luu thoi gian bat dau xay ra
giao tac va TTe_Value 1a thoi gian két thuc duoc Hé thdng luu mét gia tri mic dinh '9999-
12-31 23:59:59' (danh dau ban ghi dang duoc ma). Bong thoi cd thé thay rang, khéng co
ban ghi nao trong Bang lich stir (ValuesHistory) vi chua ¢6 hanh dong (cap nhat hoac xoa)
nao duoc thuc hién trén cac hang caa Bang hién tai.

*Thao tdc Cap nhat: Trudc khi thuc hién cap nhat, tdi tién hanh thém mai mot bo gia
tri cho cap chi tiéu thudc tinh trong mot khoang thoi gian khac, dé thay rang trong CSDL
thoi gian mot ddi tuong c6 thé luu trir dwoc nhiéu gid tri theo thoi gian.

INSERT INTO Values_AT(ID, Value, VTs_Value, VTe_Value)

VALUES (4, 15, '2013-01-01', '2014-12-31");

Results gl Messages
ID Yalue VTs_Value VTe_Value TT=_Value TTe_Value
14 110 2011-01-0100:00:00.000 2012-12-3100:00:00.000 2022-07-1919:3059 9999-12-3123:59:59

4 15 2013-01-01 00:00:00.000 2014-12-31 00:00:00.000 2022-07-2007.46:04 9999-12-31 23.53:59
720 2011-01-01 00:00:00.000 2012-12-31 00:00:00.000 2022-07-1919:30:59 9999-12-31 23:58:59

Chung ta thay duoc két qua sau khi chén bo gia tri trén, trong bang Values_AT ¢6 cip
chi tiéu thugc tinh véi ma dinh danh 1D = 4 ¢6 hai bo gia tri twong trng vaéi cac khoang thoi
gian khac nhau.

Thuc hién cap nhat gia tri ciia mot cap chi ti€u thudc tinh trong mot khoang thoi gian
cu thé bang cau Iénh sau:

UPDATE Values AT

SET Value = 11

WHERE ID =4

and VTs_Value >='2011-01-01'
and VTe Value <='2012-12-31";

Xem ké hoach thuc thi (Execution plan), ching ta thiy cau lénh trén da thuc hién cap
nhat dir liéu ¢ bang Values AT, sau do thuc hién chéen dir liéu vao bang ValuesHistory.

Truy van cac bang Values AT, ValuesHistory ta duoc két qua hién thi & cac bang do
lan luot nhu sau:
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Results EiMessages

IO VYalue VTs_Value YWTe_Value TTs_VYalue TTe_Value

14 111 2011-01-0100:00:00.000 2012-12-3100:00:00.000 2022-07-2008:25:13 9999-12-31 23:59:58
"""""""" 15 2013-01-0100:00.00.000 2014-12-3100:00:00.000 2022-07-20 0746:04 9999-12-31 23:50:59

20 2011-01-0100:00:00.000 2012-12-3100:00.00.000 2022-07-19 19:30:59 9999-12-31 23:59:50

ID Value WVTs_Value YTe_Value TT=_Value TTe_Value

1 5 2011-01-01 00:00:00.000 2012-12-3100:00:00.000 2022-07-19 193059  2022-07-19 20-48-10
17 2011-01-0100:00:00.000 2012-12-3100.00:00.000 2022-07-19 204810 2022-07-20 07:19:51
4 10 2011-01-0100:00:00.000 2012-12-3100:00:00.000 2022-07-19 19:30:59

2022-07-20 08:25:13

Két qua trong bang Values AT sau khi thuc hién cau Iénh cap nhat cho thay, cap chi
tiéu thudc tinh c6 ma dinh danh ID 1a 4 trong khoang thoi gian (2011-01-01, 2012-12-31)
da duoc cap nhat gia tri Value mai 1a 11 va Thoi gian bét dau giao tac ciing dugc hé thong
tu dong thay thé bang thoi gian xay ra viéc cap nhit.

Bén canh d6, sy thay ddi ciing xay ra ddi vai bang ValuesHistory, d6 1a ban ghi chira
thong tin ton tai & bang Values AT truéc khi cap nhat, duoc chén vao bang nay. Trong do,
c6 thé thay gia tri thoi gian két thic cua ban ghi duoc chén vao ValuesHistory tring véi gia
trj thoi gian bit dau cia ban ghi sau khi dwoc cap nhat trong bang Values_AT.

*Thao tac Xo6a: Thuc hién x6a mot bo gia tri cua mot cap chi tiéu thudce tinh trong mot

khoang thoi gian cu thé bang cau lénh sau:
DELETE FROM Values AT

WHERE ID =4

and VTs_Value >='2011-01-01'

and VTe_Value <='2012-12-31";

Truy van hai bang Values AT, ValuesHistory ta dugc két qua hién thi & cac bang d6

lan luot nhu

sau:

Results gl Messages

Yalue

YWTs_Value

lllllllllllllll YWTe_Value TTs_Value TTe_Value
| 15 2013-01-01 00:00:00.000  2014-12-31 00:00:00.000 2022-07-2007:46:04 9999-12-31 23:58:58
7 20 2011-01-01 00:00:00.000  2012-12-31 00:00:00.000 2022-07-1919:30:59 9999-12-31 23:50:58
Yalue VTs_Value YWTe_Value TTs_Value

10
1

2011-01-071 00:00:00.000
2011-01-071 00:00:00.000
2011-01-071 00:00:00.000
2011-01-071 00:00:00.000

2012-12-31 00:00:00.000
2012-12-31 00:00:00.000
2012-12-31 00:00:00.000
2012-12-31 00:00:00.000

2022-07-1919:30:59
2022-07-19 20:48:10
2022-07-1919:30:59
2022-07-2008:25:13

TTe_Value

2022-07-19 20:48:10
2022-07-20 07:19:51
2022-07-20 08:25:13
2022-07-20 09:35:26

Két qua cho thay, ban ghi duoc x6a khoi Bang hién tai di duoc chén vao Bang lich sir
va Thai gian két thiic duoc cap nhat tring vai thoi gian bat dau giao dich, danh du ban ghi
dugc x6a da dong.

Nhu vay, sau khi thuc hién cac cau Iénh cap nhat hodc x6a, ching ta sé thiy diéu do
bi anh huong trén ca hai bang {Bang hién tai, Bang lich su}.
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b) Mét sé chire ning Hé thong BCTK si dung di# liéu cd yéu té thei gian

- Chikc niing theo déi lich sir dir liéu bao céo ciaa Hé théng BCTK: Trong quy trinh
thuc hién hoat dong bao céo, cac biéu mau duoc luan chuyén qua lai gitta cac vai trd ngudi
dung khac nhau, cac gia tri (value) dit liéu trong biéu mau c6 thé s& bi chinh sira. Do do,
chic ning nay dugc tac gia thiét ké dé hd tro cac nguoi dung theo ddi lich sir dir liéu bao
c40 ma ban than ho tham gia xir Ii. Cu thé cac dit liéu duoc truy xuit nhu: thoi gian giao
dich, nguoi thao tac, hanh vi thuc hién, trang thai chuyén déi, noi dung phan hdi cia ngudi
dung (néu cd) va céc gia tri dit liéu trude khi bi thay doi.

Hinh 6. Chizc nang theo dai lich su dir ligu bao cao
- Chite niing theo déi lich sir thao tac cia ngudi dung trén Hé thong BCTK: Céc
hanh vi ciia ngudi ding di vai cac di liéu quan trong trén Hé thdng can duoc theo doi, giam
sat. Vi vay chtc nang nay duoc téc gia thiét ké dé thyuc hién ghi vét cac thao tac cua ngudi
ding trén cac thyc thé dir liéu trong Hé théng.

Hinh 7. Chitc nding theo déi lich sir thao tac cia nguoi ding trén Hé thang
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4. Kétluan

Nhu vy, bai bao nay da dé xuat mot giai phap thiét ké CSDL thai gian cho mot He
théng thong tin, tir viéc phan tich bai todn cu thé trong thuc té dén viéc thiét ké va cai dat
CSDL. Bic biét trong d6 tac gia da chia sé cac kinh nghiém dé van dung I thuyét cac phuong
phap thiét ké CSDL sao cho mang lai hiéu qua. Qua dé, gitup cho ngudi tham khao c6 thé
hiéu tuong tan mot sé kién thirc vé CSDL thoi gian, dong thoi ¢6 thém nhitng kinh nghiém
dé giai quyét tot cac bai toan twong tu trong thuc tién.

Qua bai bao nay, tac gia mudn chia s¢ mot sé kién thirc va kinh nghiém ma ban than
tich liiy duogc trong thyc tién hoc tap va nghién ctiru dén céc ban sinh vién nganh cong nghé
thong tin (hién nay ¢ cip bac dai hoc nganh cong nghé thong tin, nhiéu trudng & nudc ta
chua day vé mon hoc CSDL thai gian).

Mic db, CSDL Ia mét thanh té tinh chat nén tang quan trong. Tuy nhién, xay dung
CSDL chi 1a mét ndi dung trong nhiéu cdng viéc can thuc hién dé phat trién duoc hé thong
thong tin quan 1i. Do trong mét giéi han bai béo khd c6 thé trinh bay duoc nhiéu noi dung,
Vi Vvay sap toi tac gia sé tiép tuc chia sé viéc cai dat thuc nghiém CSDL thoi gian trén cac hé
quan tri CSDL khac nhau, qua d6 s€ c6 nhiing thao luan, danh gia va lgya chon hé quan tri
CSDL phu hop vai ting loai du 4n, dong thoi cung cap thém mot sé kién thire, kinh nghiém
trong phan tich thiét ké hé théng, lap trinh phan mém véi CSDL thoi gian dén ban doc.

% Tuyén bé vé quyén loi: Tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Limited research has been conducted on the application of temporal databases. The review of
related literature shows that articles are mainly theoretical with few applications. Therefore, it is
necessary to suggest detailed solutions so that individuals and organizations can easily and
effectively apply them in building a database to ensure the completeness and accuracy of
information.

This article shares information on a solution to build a database for a system that supports
reporting and statistical templates and forms used in administrative agencies. It includes a database
building process with steps, including the analysis of some common errors related to the
"mechanical™ application of design methods. At the same time, the paper proposes suitable solutions
to improve the efficiency of database processing to meet different usage needs in practice.

Keywords: database; design; temporal database
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