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VE MOT QUY TRINH PHI CHUAN HOA CO SO DU LIEU

DANG HUU PAO, NGUYEN HOANG HA, NGUYEN MINH TUAN,
HOANG PO THANH TUNG

Vién Cong nghé thong tin, Vién Khoa hoc va Cong nghé Viét Nam

Abstract. Databases are typically normalized to ensure data consistency, but data capacity and
access frequency are not adequately taken into account, which makes it difficult to access and generate
reports from the databases. In this paper, we propose a denormalization process for speeding up the
report generation and access. A software implementation of the process is described.

Tém tat. Cic co sd dir lieu (CSDL) thudong duwoc chuan héa khi xay dung dé ddm bdo tinh toan
ven thong tin, nhung khéi luong, tin suat truy xuat dir lieu luu trir chua duge can nhic dan dén
téc do két xuat cdc bdo cdo tir CSDL ngay cang cham va khé khai thic. Vay, dé cdi thién tinh hinh
nay, ching t6i dé xudt mot quy trinh phi chudn hod CSDL va xiy dung phin mém thuc hién quy
trinh dé nham cii tién toc d6 truy xuat cdc bdo cdo.

MO PAU

Dai véi cdc hé thong thong tin quan 1y, bdo cdo déng vai tro rdt quan trong vi bdo cdo
14 kénh thong tin dau ra chii yéu. Thuce chat cia viéc tao bdo cdo 1a két xuat thong tin tir
CSDL thanh cdc dang tai lieu ¢é noi dung va hinh thitc hiru ich véi ngudi dung. Ban dau,
khi cdc hé théng méi duwoc trién khai, lwong dir lieu con it thi téc do tao bdo cdo thwong rat
nhanh. Nhung sau mot thoi gian hoat dong, luong dir lieu ngay cang 1én, c¢é nhirng bang
chita hang triéu ban ghi thi toc do két xuat bdo cdo thuwomg cham dan, tham chi cham dén
mitc khong chap nhan duoc.

Tuy céc bang c6 thé c¢é rat nhieu ban ghi, nhung thue sur s6 ban ghi anh hwdng true tiép
dén két qua bdo cdo thwong khéng phai 1a nhiéu, do vay van dé chinh & day la lam sao to
chitc théng tin dé dam bdo truy xuat hiéu qua.

Viéc thiét ké CSDL ¢6 dnh hwdng rat 16n dén toc do két xuat bao cdo. Cidc CSDL thudng
dwoc chuan héa, nho dé, thong tin dwoc bdo dam tinh toan ven va tranh dwoc t6i da su sai
s6t hodc mat mat thong tin. Tuy nhién, thuc hién chuan héa lam s6 bang ting lén, dan dén
khi can tong hop thong tin chiing ta thwomg phai két hop (JOIN) nhiéu bang véi nhau. Dieu
nay lam ting do phitc tap cia cau truy van dan dén lam gidm toc do két xuat. DPic biét toc
do thwe hién céc cau truy van cé nhiéu JOIN gidm xudng ro rét trong truwong hop cic bang
thanh phan c6 s6 lwong ban ghi 1ém.

Pé khac phuc tinh trang nay, trong nhitng truong hop cu thé ngwoi ta tién hanh phi
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chuan héa. Pay la cong viéc trai nguoc véi chuan héa. Qué trinh phi chuan héa dat moét
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thong tin vao nhiéu ché [2] nham tang téc do truy van. Tuy phi chuan héa lam du thira dir
liéu, nhung nho thong tin can truy xuat duwoc dat gan nhau nén cau truy van dir liéu cho bao
céo s& don gidn hon, gidm thiéu cdc phép JOIN, nh& d6 t6c do tao bdo cdo s& nhanh hon. Da
¢6 nhitng nghién ctru tong két cdc chién lroe phi chuan va dwa ra cdc danh gia dinh lwong
ve hiéu qua cia phi chuan [1].

Bai b4o nay nay nham trinh bay mét quy trinh phi chuan hod CSDL nham cai thién téc
do truy xudt bdo cdo bao gom quy trinh va phan meém ho tro thue hién quy trinh. Bai bdo
gom hai phan: phan I trinh bay quy trinh phi chuan hod CSDL, phan II trinh bay phan mém
ho tro thue hién quy trinh nay.

1. SDataTuning - MOT QUY TRINH PHI CHUAN HOA CO SO DU LIEU

Quy trinh phi chuidn ho4d CSDL gém hai buéc co ban:
1. Lwra chon phwong 4n bién doi
e Xic dinh céc phép bién doi sé dwoc thuc hién dé phi chuan hod
e X4c dinh mot phwong 4n bién ddi bao gom céc phép bién doi dwoc lra chon dé thue hién
nham phi chuan hod CSDL.
2. Thuc hién céc phép bién doi theo phwong 4n da lwa chon

Trong phan nay ching téi trinh bay cu thé mot quy trinh phi chuan hod CSDL nham cai
thién toc do két xudt bao cdo dwoc dit tén 1a SDataTuning (Hinh 1).
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Hinh 1. So @6 quy trinh SDataTuning

1.1. Lwa chon phwong an chuyén dé&i
1.1.1. Cdc phép bién d6i CSDL
Céc phép bién ddi duwoc lira chon dé phi chuan hod CSDL trong SDataTuning bao gom:
e Phép két hop céc bang.
e Phép phan hoach doc bang.
e Phép phan hoach ngang bang.
e Phép thém thuoc tinh suy dan.
a) Phép két hop cdc bdang (Collapsing Relations)
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Phép bién déi nay nham tao ra bang tich cia céc bang can JOIN véi cac cot phit hop cho
bdo cdo. Nher thé dir lieu luén luén dwoce san sang cho béo cdo, khéng can thue hién cdc phép
JOIN tiéu t6n nhiéu tai nguyén may (phép JOIN lam viéc véi s6 lwong ban ghi bang tich s6
lwong ban ghi cidc bang tham gia) 1dm cham téc do truy xuat. Cdc cot & bang phi chuan la
vira dii can cho bdo cdo, khong xuat hién cdc cot du thira, do dé kich thuée ban ghi duoc toi
wu dan dén gidm thiéu thao tac vao ra.

Truomg hop phd bién nhat cia két hop la dang két hop hai bang mét-mét. Vi du
hai bang CUSTOMER, (CustomerID, CustomerName, Addess) va CUSTOMER_ACCOUNT
(CustomerID, AccountBal, MarketSegment) sé dwoc két hgp thanh bang CUSTOMER_DN
(CustomerID, CustomerName, Address, AccountBal, MarketSegment). Dang két hop mdt-
mot khong gay ra s dw thira dit lieu. Moi ban ghi & bang goc twong tng véi mot ban ghi &
bang phi chuan. Pay la dang ghép bang it han ché nhat.

Hai bang c6 quan hé dang mét-nhiéu cling c¢6 thé thue hién ghép bang trong trwong hop
$6 ban ghi cida bang phia mot 14 twong doi it va cdc ban ghi cia cd hai bang it cé thao tic cap
nhat. Xét hai bang & dang chuan 3 1a CUSTOMER. (CustomerID, CustomerName, Addess,
Zip) va bang CITY (Zip, City, State) ching ta sé phi chuan tao ra bing CUSTOMER_DN
(CustomerID, CustomerName, Addess, Zip, City, State). Vis6 lwong ban ghi cia bang CITY
la it hon ding ké so v&i bang CUSTOMER nén thong tin duw thira (cic cot City, State) &
bang CUSTOMER_DN khéng 16n. Gia stk rang cdc Address ctia khach hang it cap nhat thi
cdc ban ghi cia bang CUSTOMER_DN cung it cap nhat.

Dang ghép bang thit ba duoc xét téi la ghép hai bang & quan hé nhié¢u-nhiéu. Dang quan
hé nay duwoc biéu dién trong co s& dit liéu quan hé qua mot bang trung gian thit ba chita tham
chiéu dén khéa cia hai bang dé. Dang nay dwoc sit dung khi s6 lwong ban ghi cia it nhat
mot trong hai bang khong 1ém va dir liéu cia chiing it thay doi. Vi du xét quan hé hai bang
EMPLOYEE (EmployeelD, EmployeeName, Address) va bang PROJECT (ProjectID, Pro-
jectName) duoc the hién qua bang trung gian thit ba 1a EMPLOYEE_PROJECT (EmployeelD,
ProjectID, WorkingTime). Trong truong hop nay, cdc ban ghi cda bang PROJECT it khi
dwoc cap nhat va s6 lwong ban ghi clia né ciing it. Vi vay cé thé phi chuan héa bang EM-
PLOYEE_PROJECT thanh bang EMPLOYEE_PROJECT _NEW(EmployeelD, ProjectID, Pro-
jectName, WorkingTime). Bang phi chuan nay chira day du thong tin ve cic du 4n, do dé

khong can tham chiéu dén bdng PROJECT moi khi can truy van thong tin vé nhan vién lam

viéc cho céc du an.
b) Phép Phéan hoach doc bang (Vertical Partitioning)

Trong phép bién doi nay, mot bang méi dwroc tao ra tir bang ban dau véi sé ban ghi giong
nhau nhung loai bé di mot s6 cot it sit dung. DPiéu nay giip cho kich thude ban ghi cia bang
dung cho bdo cdo dwoc thu gon, do dé gidm thao téc vao ra doi véi phwong tién luu triv.

Khi thue hién tdch doc bang, dwa cdc cot ra bang méi, chiing ta luén luoén phai mang céc
cot dinh danh di theo dé ddm bao tinh xé4c dinh va truy nguwoc dit liéu.

Vi du, xét bang PRODUCT (Product_ID, Width, Length, Height, Weight, Price, Stock,
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Supplier_ID, Warehouse). Néu hau hét cic truy van doi véi bang PRODUCT dugc chia lam
hai loai twong ng véi hai nhém thudc tinh, nhém 1 14 cdc thudc tinh mo ta san pham bao
gom (Width, Length, Height, Weight, Price) va nhém thit hai gom céc thuoc tinh lién quan
dén thong tin lwu triv sin pham (Price, Stock, Supplier_ID, Warehouse) thi khi chiing ta
tao ra cdc bang méi PRODUCT SPECT (Product_ID, Width, Length, Height, Weight) va
PRODUCT INVENTORY (Product_ID, Price, Stock, Supplier_ID, Warehouse), cdc truy van
duwoc thue hién truc tiép trén moi bang.

¢) Phép phdn hoach ngang bang (Horizontal Partitioning)

Phép phan hoach ngang bang tao ra cdc bang méi cé cau tric giong hét bang goc, nhung
dir liéu 1a mot tap con cdc ban ghi clia bang goc va thda mot dieu kien loc nao dé.

Phép bién doi nay thuong dwoce ding déi véi cac bang ¢é s6 lwong ban ghi lém, trong dé
nhiéu ban ghi mang tinh “lich si”, titc la rat it khi thay doi. Néu ching ta téch céc ban ghi
“lich sit” nay ra thanh cdc bang méi thi rat it khi phai thuc hién thao tdc dong bo dir lieu
gitta. bang méi va bang géc. Do dé hau nhu khong danh hwédng dén téc dd cap nhat dir lieu &
bang goc.

Loi ich cia phép bién déi nay la toc do thue hién truy van trén bang thu dwoc sé dwoc
cai thién so véi trén bang goc vi s6 lwong ban ghi cia bang mdéi ro rang nhé hon so véi bang
goc.

Vi du ¢é bang ban dau SALE_HISTORY (Sale ID, Timestamp, Store_ID, Customer_ID,
Amount). Hau hét cic ban ghi ¢é Timestamp trong cic mién thoi gian 1, 2 va 3 (vi du trong
3 nam trudc) déu hau nhuw khong thay doi. Chiing ta c¢6 thé thuc hién sinh ra cdc bang méi
nhw sau:

e SALE_HISTORY Periodl (Sale_ID, Timestamp, Store_ID, Customer_ID, Amount). Diéu
kién tach cia bang nay 1a Timestamp trong mién thoi gian 1.
e SALE_HISTORY Period2 (Sale_ID, Timestamp, Store_ID, Customer_ID, Amount). Diéu
kién tach cia bang nay la Timestamp trong mién thoi gian 2.
e SALE_HISTORY Period3 (Sale_ID, Timestamp, Store_ID, Customer_ID, Amount). Diéu
kién tach cia bang nay la Timestamp trong mién thoi gian 3.

d) Phép thém thudc tinh suy dan (Derived Attributes)

Thure t& trong cdc bdo cdo chiing ta van thwong hay phai tong hop dit liéu tir nhitng dit
lieu da c6 dé dwa ra nhirng thong tin méi. Néu ching ta thuc hién viéc thém cdc bang chita
san cac théng tin tong hop dé thi moi khi 1én bdo cdo, hé théng khéng can tinh toan lai, chi
can lay tir CSDL, nhw vay toc do sé dwoc cai thién dang ké. Thue hién phép bién doi nay cé
hai dang:

e Dang thit nhdt: B6 sung mot s6 cot vao bang da cé. Trong dang nay, thong tin tong hop
chi lién quan dén céc cot dir liéu cia cing mot ban ghi. Néu bang ct ¢6 dang R(cq, ¢2, ...cp)
thi bang méi dwoc tao ra ¢6 dang Rnew(d), ¢y, ...cl,, f(c),ch,...cl,)) trong d6 ¢, ...cl, 1a

mot trong cic ¢y, ¢, ...cp; tat nhién m < n. Vi du bang PRODUCT _STOCK (ProductID,

Quantity, Unit_price), néu ching ta thuomg phai tinh thong tin tong gid tri moi san pham
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Total_value = Quantity * Unit_price thi c¢6 thé tao thém mot cot cho bang dé thanh bing
PRODUCT_STOCK_NEW (ProductID, Quantity, Unit_price, Total_value).

e Dang thit hai: Pwa mot s6 c¢ot cia bang da cé cling cdc cot thong tin suy dan thanh bang
méi. Trong dang nay thong tin tong hop lién quan dén mét nhém cdc ban ghi cia mot bang.
Ching ta phai dung cdc ham nhém gop trong SQL nhu SUM, MIN, MAX, AVG, COUNT
vi cac tinh toan khic dé lam dit liéu cho bdo cdo. Cac ham nay khi chay s& khién cho may
tinh phai xit Iy trén rat nhieu ban ghi roi méi tinh toan cho ra dit liéu can thiét. Pay la mot
trong nhirng nguyén nhan gay tiéu ton nhiéu thoi gian. Trong dang thit hai ching ta tach cac
cot nhém gop va thong tin suy dan dwa ra bang méi. Vi du bang SALE_HISTORY (Sale 1D,
Timestamp, Store_ID, Customer_ID, Amount) thuomg xuyén phai thue hién truy van tong
lwrong hang ban trong 1 kho nao ddy duwéi dang cau léenh SQL nhw sau: SELECT StorelD,
SUM(Amount) FROM SALE_HISTORY GROUP BY StorelD. Lic dé ta nén tao bang méi
tinh san gid tri téng lrong hang ban theo tirng kho TOTAL_SALE_EACH _STORE (StorelD,

Total_amount).
1.1.2. Xdc dinh mét phwong dn bién doi

Xéc dinh mot phirong an bién ddi bao gom viéc lra chon céc phép bién ddi can thurc hién
nham phi chuan hod CSDL. Can ctt dé lra chon phuwong 4n bién déi 1a dwa vao cdu tric
CSDL, thong tin vé tan sudt truy van, cap nhat cac bang, cdc cot va thong tin vé lien két
cic bang (goi tat la tan sudt sir dung CSDL). Cau tric CSDL dwoc 1ay tir hé quan tri CSDL.
Con thong tin vé tan sudt sit dung CSDL hoic dwoc lay tir mot agent (tdc tir) chay trén
server CSDL ¢6 chitc niang thong ké hodc do ngudi dung truc tiép xdc dinh.

Tir nhitng thong tin dé, can lwa chon phwong 4n bién déi CSDL mét cach hop 1y nham
lam ting hidu suit st dung CSDL. O ddy cin can nhic giita loi ich ting t6c truy van két
xuat bao cdo va nhwoc diém du thira dit liéu dan dén cap nhat sira doi cham. He thong c¢é
thé dwa ra goi ¥ vé phwong an, hoic nguoi st dung tu lra chon phwong an.

Trong SDataTuning da de xudt thuat toan lra chon cho hai loai phép bién doi la phép
két hop bang va phép thém thuoc tinh suy dan.

Input: thong tin vé cau tric va tan suit sit dung (truy van, cap nhat) CSDL.

Pé thuan tién cho viéc mé ta céc tham s6, ching t6i quy wéc dit tén cic bién s6 tin suat
stt dung CSDL qua bang duédi. Xét tirng cip bang Ty va T thuoc CSDL ban dau, cdc tan
sudt lien quan dén bang T dwoc dat tén bat dau bang x(w1, 22, @3...), cc tan sudt lién quan
dén bang T, dwoc dat tén bat dau bang y(y1, y2, y3...), cdc tan suat lién quan dén phép két
hop 71 JOIN Ty theo diéu kién a nao d6 (vi du T7.Coll = T».Coll) dwoc dit tén bat dau
bang z(z1, 22, z3...). Gid st T} ¢6 k cot cq, co...Ch.

DPéi twong Truy van [Cap nhat] Them Xoéa C? dieu | Céng tt:u’c
moi kién loc | suydan
Bang T, X, X, X3 X, X5 X4
Béng 7, » Vs Vs Yy Vs Vs
T, JOIN T, (didu kién a) z, NA NA | NA NA NA
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NA: théng tin khong ton tai.
Output: dwa ra cic goi y lwa chon phép bién déi CSDL.
a) Diéu kién thuc hién phép két hop bdng

Pé xét xem cé nén tao bang méi 1a két qua cia phép két hop cap bang T va Tb hay
khong chiing ta can xét hai ty s6 z1/(x1 +y1) va 21/(x2 + 3 + @4 + y2 + ys +ya).

Néu ti 86 z1 /(21 +y1) di 16n (khodng tir 3 trd 1én) chimg té rang thong tin cic bang T}
va Ty luon luén di cling véi nhau trong céc truy van.

Néu ty 86 21 /(22 + 23 + 24 +y2 +y3 +y4) di 16n (khodng tir 5 trd 1én) chitng té rang s6
[an thay doi dit lieu cdc bang T va Th 1a it so véi s6 [an 14y thong tin tong hop tir T va T,
dieu nay giip cho phép két hop cia chiing ta it khi phai thwe hién cong viée dong bo dir lieu
clia bang méi Tew = 17 JOIN T, do vay chi phi cap nhat khong dang ké so véi loi ich dem
lai 13 ting toc truy van tir bang Thew so v6i lay thong tin tir 79 JOIN Ts.

Néu hai dieu kién trén théa man quy trinh sé dwa ra goi ¥ cho ngudi ding nén két hop
bang T} v&i Th véi dieu kién o
b) Picu kién thwc hién thém thudc tinh suy dan

Veé truc quan, ching ta thém cac thudc tinh dw thira khi tin suit cdc truy van sir dung
mot cong thire ndo dé 1a khd 1ém so véi tong tin suat truy van cia mot bang va 1én hon kha
nhiéu so véi s6 thao tdc cap nhat dir lieu.

Vi vay dé thém cot cpi1 = f(c1, co, €3...ck) vao bang Ty hai diéu kién dwa ra & day 1a:
o Ty s6 wg/w) > @1. O day ®; 1a mot hang s6 dwoc wéce lwrong dura vao khéo sit, trong cong
cu SDataTuning, ta chon ®; = 3.
o Ty 56 xg/(x2 + 3 + 24) > Po. Twong tu nhuw ®; thi @5 ciing la mot hang s6 dwoc wée
lrong, ta chon ®o = 5.

1.2. Thyc hién phuwong 4n bién dsi

Sau khi da c¢6 phwong 4n bién déi CSDL, can tién hanh thuc hién cdc phép bién doi thudc
phuwong d4n. Két qud thue hién toan bo quy trinh niy 1a mot CSDL méi dam béo tinh “twong
thich” véi CSDL cii va thong tin vé cdc phép bién doi, cdc d6i twong dwoc thém vao. Néi
twong thich titc 1a CSDL méi hoan toan cé thé thay thé cho CSDL cii ma khong phai sira doi
chwong trinh. P& cé dwoc diéu nay, khi thuc hién cdc phép bién d6i thi quy trinh chi thém
vao CUSDL céc bang méi hoiic bo sung céc cot vao cac bang san cé. Thire chdt céc doi twrong
dir lieu méi dé chi chira thong tin duw thira dwoc suy dan tir CSDL cti. CSDL méi ciing chira
céc co ché dé ddm béo tinh dong bo dit liéu, tikc 1a khi théng tin cdc d6i twong & CSDL cit
thay doi thi céc thong tin duw thira dwoc cap nhat theo mot cidch nhat quan. Ngoai ra CSDL
méi con chira metadata (dir lieu mo ta dir lieu), day la dir lieu mo ta ve CSDL méi, dic biét
13 céc phép bién ddi, cdc ddi twong méi. Metadata nay duwoc t6 chitc dwédi dang XML v lru
true tiép vao CSDL méi. XML 1a mot dang dir lieu phi cdu tric doc 1ap véi nén tdng nén
rat dé dé cac hé théng khéc doc va xit Iy, Véi metadata, ngudi lam béo cdo sé rat thuan tién

. [N ~ N N ~ s N . ~ g s -
khi thue hién cong viéc cida ho vi ho sé ¢6 hiéu biét sau sic vé CSDL méi.
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Nhw vay, khi SDataTuning thuwc hién chuyén déi, can ddm bdo tinh nhat quén vé ngir
nghia gitta dit liéu méi thém vao va di liéu goc doi véi ca 4 phép bién doi ke tren.
Thudt todn ddam bao tinh toan ven

T4t ca céc phép chuyén doi deu can thue hién trong hai giai doan:
e Chuyén (tao) dir liéu cho bang méi khi vira tao ra bang.
e Dong bo dir litu cia bang méi so véi cac bang goc khi dir lieu bang goc thay doi.

Van diing quy wéc goi tén bang nhw phan truéde, bang Ty va Th 1 cic bang ¢t cia CSDL,
bang Thew 12 bang dwoc thém vao. Sau day, chiing téi trinh bay thuét toan dé thuc hién hai
dieu trén trong moi phép chuyén doi.

a) Phép két hop bdng

Gid st ching ta thuc hién két hop hai bang T} va Ty v6i quan hé T).JoinCol; =
T5.JoinCols, bang dich tén 1a Thew.

* Sinh dit liéu cho bdng phi chudn

Input: 17,715, T1.JoinColy = Ts.JoinCols, Thew

Output: Dir liéu cia bang Tyhew phit hop vGi hai hang 77 va Ts

Begin

var danhSachBanGhi = truy van 77 JOIN T, ON T4.JoinColy = Ts.JoinCols
Foreach (banGhi in danhSachBanGhi)
Begin
INSERT banGhi INTO Tiew
End

End
*Pdm bdo nhdt qudn khi chén dir liéu vao bang Ty

Input: 11, T3, T1.JoinColy = Ts.JoinCols, Tyhew, cac ban ghi dugc cheén vao bang 77 goi
la Inserted

Output: Chen ban ghi vao bang Theyw cho phu hop

Begin

var danhSachBanGhi = truy van Inserted JOIN T ON Inserted.JoinCol; = Ts.JoinColy
Foreach (banGhi in danhSachBanGhi)
Begin
INSERT banGhi INTO Tiew
End
End

*Ddm bdo nhdt qudn khi cdap nhat dw liéu vao bang T

Input: 11,75, T1.JoinColy = Ts.JoinCols, Thew, bang tam chita cac gid tri bi sita cia
bang 15 goi la Deleted, bang tam chita céc gid ban ghi cia bang Ts bi stra goi la Updated.
Output: cap nhat cdc ban ghi cia bang Tyew sao cho phu véi bang Ty
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Begin
Foreach (banGhi in Deleted)
Begin
UPDATE Tiew
SET céc cot cua T7 = gid tri twong tng trong bang Inserted
End
End

*Ddm bdo nhdt qudn khi xéa dir liéu bang T1.
Input: 11,75, T1.JoinColy = Ts.JoinCols, Thew, bang tam chita cdc gid tri bi xéa cia
bang T» goi la Deleted
Output: Xo6a cdc ban ghi Tyew tuong ting
Begin
Foreach (banGhi in Deleted)
Begin
DELETE FROM T ew
WHERE céc_cot = cdce gia tri twong ttng cua banGhi
End
End
b) Phép tdch ngang bdng
* Sinh dit liéu cho bdng phi chudn
Input: Ty, Thew, dieu kién loc Condition dé 18y Ty tit Theyw
Output: Dir liéu cia bang Tyew pht hop véi hang Ty
Begin
Foreach (banGhi in cia bang T7)
Begin
If(banGhi phu hop Condition)
INSERT banGhi véi cac cot pht hop INTO Thew
End
End
*Ddm bdo nhdt qudn khi chén dw liéu vao bang Ty
Input: T4, Thew, bang tam Inserted chita cdc ban ghi dwoc chen vao bang TY, diéu kién
loc Condition d€ 1ay T} tit Thew
Output: Chen dir liéu vao bang Thew phi hop vGi bang Ty
Begin
Foreach (banGhi in cia bang Inserted)
Begin
If(banGhi phu hop Condition)
INSERT banGhi véi cac cot pht hop INTO Thew
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End
End
*Ddm bdo nhdt qudn khi cdap nhat dw liéu vao bang T
Input: T1, Thew, bang tam Inserted chira cidc ban ghi la gid tri mdi cap nhat vao bang
T, bang tam Deleted chita cdc ban ghi 1& gid tri ci dwoc sita cia bang Ty, diéu kién loc
Condition dé 18y T tt Thew
Output: cap nhat cdc ban ghi cia bang Tyew sao cho phu véi bang Ty
Begin
Foreach (banGhi in Deleted)
Begin
DELETE FROM T ew
WHERE céc cot trong ing clia Thew = gid tri tuwong ing trong ban Inserted
End
Foreach (banGhi in Inserted)
Begin
If(banGhi phu hop Condition)
INSERT banGhi véi cac cot phtt hop INTO Thew
End
End
*Ddm bdo nhdt qudn khi xéa dir liéu bang Ty
Input: 77, Thew, bang tam Deleted chita cdc ban ghi bi x6a khdi bang T3
Output: Xo6a cdc ban ghi Tyew tuong ting
Begin
Foreach (banGhi in Deleted)
Begin
DELETE FROM T ew
WHERE céc cot trong ing clia Thew = gid tri tuwong ing trong ban Inserted
End
End

¢) Phép tdach doc bdng
* Sinh dit liéu cho bdng phi chudn
Input: T, Thew
Output: Dir liéu cia bang Tyew pht hop véi hang Ty
Begin
Foreach (banGhi in cia bang T7)
Begin
INSERT banGhi véi cac cot phtt hop INTO Thew
End
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End
*Pdm bdo nhdt qudn khi chén dir liéu vao bang Ty
Input: 771, Thew, bang tam Inserted chita cdc ban ghi dwgc chén vao bang T
Output: Chen dir liéu vao bang Thew phi hop vGi bang Ty
Begin
Foreach (banGhi in cia bang Inserted)
Begin
INSERT banGhi véi cac cot pht hop INTO Thew
End
End
*Pdam bdo nhdt qudn khi cdp nhat du liév vao bang T,
Input: 77, Thew, bang tam Inserted chira cdc ban ghi la gid tri méi cap nhat vao bang T,
bang tam Deleted chita cic ban ghi la gid tri cii duoc sira cia bang T;
Output: cap nhat cdc ban ghi cia bang Tyew sao cho phu véi bang Ty
Begin
Foreach (banGhi in Deleted)
Begin
UPDATE Tiew
SET céc cot twong ing cia T = gia tri twong ing trong ban Inserted
End
End
*Ddm bdo nhdt qudn khi xéa dir liéu bang Ty
Input: 771, Thew, bang tam Deleted chita cidc ban ghi bi x6a khoi bang T
Output: Xo6a cdc ban ghi Tyew tuong ting
Begin
Foreach (banGhi in Deleted)
Begin
DELETE FROM T ew
WHERE céc ¢ot = céce gid tri cia banGhi
End
End

d) Phép thém thuoc tinh du thira vao bing ci
* Sinh dit liéu cho bdng phi chudn
Input: T3, Céc cot méi va cong thirc suy dan
Output: Dir liéu cia céc ¢ot méi trong bang 77 phu hop véi cong thike
Begin
Foreach (banGhi in cia bang T7)
Begin
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UPDATE T}
SET Céc cot méi = Céc gia tri suy dan
WHERE Gié tri cdc cot ¢t = Gia tri cde cot cu ciia banGhi
End
End
*Ddm bdo nhdt qudn khi chén hodc cdp nhdt di liéu vao bang T,
Input: 77, bang tam Inserted chita cdc dong dwoc chén vao. Céc cot méi va cong thike
suy dan
QOutput: Cét méi cé dir lieu phu hop véi gia tri chen vao
Begin
Foreach (banGhi in cia bang Inserted)
Begin
UPDATE T}
SET Céc cot méi = Céc gia tri suy dan
WHERE Gié tri cdc cot ¢t = Gia tri cde cot cu ciia banGhi
End
End

e) Tao bang méi tir mét s6 cot cia bang cu, thém thudc tinh suy dan

O dang bién doi nay, mot bang méi dwoc tao ra, cdc cot cia né 1a mot s6 cot tir bang cil
(goi la cot cil) va cac cot suy dan tir céc cot cu do.
* Sinh dit liéu cho bdng phi chudn

Input: 77, Thew, bang tam Inserted chita cdc dong dwoc chén vao. Cdc c¢ot méi va cong
th ttc suy dan

Output: Dir liéu cia bang Tyew pht hop véi hang Ty

Begin
Foreach (banGhi in cia bang T7)
Begin
INSERT banGhi, cdc gié tri suy dan tir cong thitc INTO Thew
End
End

*Pdm bdo nhdt qudn khi chén dir liéu vao bang Ty
Input: 77, Thew, bang tam Inserted chita cdc dong dwoc chén vao. Cdc c¢ot méi va cong
thitc suy dan
Output: Chen dir liéu vao bang Thew phi hop vGi bang Ty
Begin
Foreach (banGhi in cia bang T7)
Begin
INSERT banGhi, cdc gié tri suy dién tir cong thitc INTO Thew
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End
End
*Ddm bdo nhdt qudn khi xéa dir liéu bang Ty
Input: 771, Thew, bang tam Deleted chita cidc ban ghi bi x6a khoi bang T
Output: Xo6a cdc ban ghi Tyew tuong ting
Begin
Foreach (banGhi in Deleted)
Begin
DELETE FROM T ew
WHERE Céc c¢ot twong ing cia Thew = Gid tri twong tng trong bang Inserted
End
End
*Ddm bdo nhdt qudn khi cdap nhat dw liéu vao bang T
Input: 771, Thew, bang tam Inserted chita ban ghi la gid tri méi cap nhat vao bang 71, bang
tam Deleted chira ban ghi 1a gid tri cu dwoc sira cia bang T3
Output: cap nhat cdc ban ghi cia bang Thew sao cho phu véi bang Ty
Begin
UPDATE Tiew
SET Céc ¢t twong ing cia 77 = Gia tri twong ing trong bang Inserted,
céc cot suy dien = cong thike tinh toén,
WHERE Céc ¢ot cu = Gid tri cde cot cu trong bang Inserted
End

f) Tao bdng méi, thém thudc tinh téng hop

Trong dang bién doéi nay, mot s6 cot cla bang cii dwroc chon lam diéu kién nhém gop, tir
dé6 cac ban ghi cia bang cli dwoc phan thanh cdc tap hop, thue hién tinh toan tong hop céc
gi4 tri dai dién cho tap hop dé, sau dé dat gid tri tong hop ciing céc cot nhém gop thanh mot
bang méi.
* Sinh dit liéu cho bdng phi chudn

Input: 71, Thew, dieu_kién_nhém_gop, cong_thirc_tong_hop

Output: Dir liéu cia bang Tyew pht hop véi hang Ty

Begin
Foreach (giaTriNhomGop cia bang Ty theo diéu_kién nhém_gop)
Begin
INSERT giaTriNhomGop, giaTriTongHop = cong_thirc_téng_hop INTO T} ew
End
End

*Pdm bdo nhdt qudn khi chén dir liéu vao bang Ty
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Input: T4, Thew, bdng tam Deleted chita ban ghi bi x6a, dieu_kién_nhém_gop, cong_thire
_tong_hop
Output: Chen dir liéu vao bang Thew phi hop vGi bang Ty
Begin
DELETE FROM Tiew
WHERE Cac cot ci = Cac ¢ot twong Gng trong Inserted
INSERT giaTriNhomGop ctia Inserted, giaTriTongHop = cong_thirc_téng_hop
INTO Thew
End
*Ddm bdo nhdt qudn khi xéa dir liéu bang Ty
Input: T4, Thew, bdng tam Deleted chita ban ghi bi x6a, dieu_kién_nhém_gop, cong_thire
_tong_hop
Output: Chen dir liéu vao bang Thew phi hop vGi bang Ty
Begin
DELETE FROM Tiew
WHERE Céc cot ci = Cac ¢ot twong ting trong Deleted
INSERT giaTriNhomGop cua Deleted,
giaTriTongHop = cong_thirc_tong_hop INTO Tjew
End
*Pdam bdo nhdt qudn khi cdp nhat du liév vao bang T,
Input: T, Thew, bang tam Inserted chira cdc dong dugc chen vao, Bang tam Deleted chira
céc dong duwoc chen vao, dieu_kién_nhém_gop, cong_thirc_tong_hop
Output: Chen dir liéu vao bang Thew phi hop vGi bang Ty
Begin
DELETE FROM Tiew
WHERE Céc cot ci = Cac ¢ot twong ting trong Deleted
IF (Gi4 tri céc cot cu Inserted jj, Gid tri cdc cot ci twong ting Deleted)
Begin
DELETE FROM Tiew
WHERE Cac cot ci = Cac cot twrong ting trong Inserted
End
INSERT giaTriNhomGop cua Deleted,
giaTriTongHop = cong_thirc_tong_hop INTO Tjew
IF (Gi4 tri céc cot cu Inserted jj, Gid tri cdc cot ci twong ting Deleted)
Begin
INSERT giaTriNhomGop cua Inserted,
giaTriTongHop = cong_thirc_tong_hop INTO Ty
End
End
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2. PHAN MEM HO TRQ THU'C HIEN SDataTuning

Mot phan mém ho tro thwe hién SDataTuning da dwoc xay dung. Ban dau hoat dong,
phan mém sé ldy thong tin ciu tric CSDL khi ngwoi dung an ndt “Chon két noi” va “Lay
cau tric CSDL”.

Ngudi ding c6 thé nhap théng tin tan suat sit dung CSDL vio céc grid trong céc tab
“Thong tin cac bang”, “Thong tin lién két cdc bang”, “Thong tin cic cot cla cac bang”. Sau

khi nhap xong, dé lwu lai thong tin vé CSDL hién tai, ngwoi ding an nit “Luu vao CSDL”.

Théng tin tan suét st dung co sé& dir liéu

hon két n&i CSDL &) Léy cdu tric CSDL | [ Luuvao CSDL

Thang tin c3c bang | Théng tin kén két céc bang [ Thang tin cac obt ciia céc bang |
[1sOriginal [ Descri [ Formular {[Query [Insert [Update |Delete
| [DonViTinh 0 0 0 0
Dinhky 0 0 0 0
| | Diaban = 0 0 0 0
| | Coquan = 0 0 0 0
| | NguoiDung & 0 0 0 0
| | LoaiSoLieu 0 0 0 0
| v 0 0 0 0
1 0 0 0 0
O Téch ngang bang 0 0 0 0
] Téch doc bing 0 0 0 0
] Téch doc bang 0 0 0 0
] Téch ngang bang 0 0 0 0
] 0 0 0 0
] 0 0 0 0
0 0 0 0
|| RieuMan kv 71 h 2 A 8

(Choose | SourceObject | TransformName Formular DestinationObject | Description | ConsistentSolution

o gang b3 [ cas || [ Thems ]
[#]  Solieu2008:SoLic Két hop bang SELECT FR Solieu2008 <TRANSFORN <Consistent>
Téch ngang|
[Tear || [(mems ]
Téchdoc
[ cey || [(amems ]
Thém toén
Gaiy )\ Thém+
Chuyén d&i

Két ndi t6i co 6 dif liéu: CONQUEROR_ChiTieukTXHD91016

Théng tin cac phép bién ddi . .
Sinh ra cac goi y Nguwoi dung nhap cac goi y

Hinh 2. Giao dién phan mém SDataTuning

Bang1 Solieu2008 ~ -
Chon  Ténodt Hu'“‘“"’ Tén cBt mai &“"’" Tén cbt méi
SolieulD int it SolieulD
[#] | ChiTweulD int int ChiTieulD
[ | CoQuaniD int int CoQuaniD
[@] | D=BaniD int int DiaBanlD
[#] | DinhKylD int int DinhKylD
¥ |Nam int Nam int Nam
@] |LosiSoLieulD |[int LoaiSoLieulD int LoaiSolLieulD
& [sobeu oot @ [sobeu ot
NguciDunglD it NguoiDung|D int NguciDunglD
Ghichu nvarchar (2... |Ghichu Ghichu nvarchar (200) | Ghichu
« [ » | — »
BRukoén  SoLieu2007 ChiTieulD = SoLieu2008 ChiTieulD AND Solieu2007.CoQuaniD = Solieu2008 CoQuaniD AND Solieu2007 DiaBaniD =
k&thdp  Solieu2008.DiaBaniD AND Solieu2007.DinhKylD = SolLieu2008.DinhKylD AND Solieu2007. LoaiSoLieulD = SoLieu2008 LoaiSoLieulD
Tén .
o ma | Sobeu_2007v=2008
[ Ly ] [ Hiy ] |

Hinh 3. Giao dién nhap phép két hop bang
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A7 . ’ . s A Al N N N 7 e e 7’ A
bé sinh ra cdc goi ¥ ve chuyén doi, nguoi ding 4n vao nit goi ¥ trong céac phép chuyén

a5' Thém phép tach ngang bang |- |- & SR PR coc g E= EB o
Chon bang géc Solieu -
Chon bang Solieu v .
Ténbangmdi 55| ieyChuanHoa
Tén béng mdi BiBu kign loc Chon Tén odt Kidu dil Ku Tén odt méi
Solieu2007 Nam = 2007 v SoLieulD nt SoLieulD
N Solieu2008 Nam = 2008 v ChiTieulD int ChiTieulD
¥ = CoQuanlD int CoQuanlD
7 DiaBaniD int DiaBanlD
v DinhKylD int DinhKylD
@ Nam int Nam
sy ) by 7 LoaSolieulD |int LoaiSolieulD
7 Sokeu float Sobeu
NguoiDungID int NguoiDunglD
Thoigian datetime Thoigian
- @ = nvarchar (100) | Ghichu
*
Low  J[ Hy
. . N N P ’ \ ’ )
Hinh 4. Giao dién nhap phép Tach ngang va Tach doc bang
a5 Thém cot téng hop = | ol ||

Tén bang géc Solieu_2007vs2008 -~
D3t cac oot mdi vao
Bang cii
@ Bangmd Solieu_2007vs2008_SoSanh
Cac o6t tdng hop
Céng thic dang nhém gép (Cac ham AVG. MIN. MAX, SUM. COUNT) - Bat budc phai dat vao bang mdi
Cac o5t nhém gép Chon
@ Céng thic dang tinh todn til gid ti cac oot khac cing déng dii kiéu
Danh sach cdc obt t8ng hdp

Tén o5t Kigu di kéu
SoSanh2Nam float

Cang thic
(Solieu2008 / Scheu2007) = 100%

Hinh 5. Giao dién nhap phép Thém cot tong hop

doi twong ing, hé thong sé sinh ra phuwong 4n de xuat chuyén doi va hién thi & grid “Thong
tin cdc phép bién doi” (Hinh 2).

~ 3 I3 3 Al N N N N ’ ’ ~ N
Dé tao cdc phép bién doi tily chon, ngudi diing &n vao cdec nit “Thém” & tirng phwong

phép bién doi, chwong trinh sé hién ra céc giao dién nhap phép bién doi: két hop bang (Hinh
3), tach ngang (Hinh 4), tadch doc (Hinh 4) va thém cot tong hop (Hinh 5).

Sau khi da chon xong cdc phép bién doi, an vao nit “Chuyén doi” dé SDataTuning thuc
hién bién doi CSDL. Sau khi bién déi, cc doi tirong méi ctia CSDL (bang, cot) sé dwoc hién
thi lén grid thong tin CSDL (Hinh 2).

Tién hanh thit nghiém céc phép bién d6i d6i véi mot s6 CSDL, két qua cho thay:

A s ’ 1) . ’ ’ D A s ~ ’ 3 a
+ Doi v&i chitc nang sinh ra cac phwong an bien doi, néi chung cong cu dwa ra cac goi ¥
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chua thue sir mang tinh thuyét phuc cao, chi duy nhat phép két hop bang thi cong cu sinh
ra duoc ciac goi ¥ khéd hop 1y.

+ Bai véi chite ning thure hién céc phép bién doi, cong cu da thuwe hién ding nhw yéu cau.
Céc dir lieu du thira dwoc thém vao luén luon dam bao phi hop véi du lieu goe. CSDL sau
khi duwoc bién d6i da phuc vu dic luc cho viée lam béo cdo, thé hién dwoc hai wu diém: cai

thién toc do xuat bdo cdo va tang tinh dé hicu, dé thao tac, dé lam bao cdo.

KET LUAN

Bai bdo di moé ta quy trinh SDataTuning va phan mém hé tro thuc hién phi chuan héa
CSDL nham cai thién t6c do két xuat bdo cdo. Chiing téi s& tiép tuc nghién ciru thue hién
thém céc phép bién d6i khéc, t6i wu cac goi v bién d6i va tién hanh dwa ra cdc danh gia hiéu
nang cac phép bién doi dé nguoi ding ¢é thé dé dang hon dwra ra quyét dinh thue hién bién
d6i. Ngoai ra, ching téi cling s& phét trién module agent dé thu thap thong tin vé tan suat
stt dung CSDL lam thong tin dau vao cho cong cu SDataTuning, khi dé toan bo quy trinh cai

tién CSDL do chiing toi dé xuat & trén sé mang tinh tu dong cao hon.
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