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MOT s6 NGUYEN LY HOAT PONG
CUA KHO DU LIEU (DATA WAREHOUSE)
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Abstract. Data warehousing ls the biggest trend In Information management today. It ls the techno-
logy which may finally dellver on a dream pursued by management theorists since the 1960s. In this
paper we present the general definition of data warehouse, differences between data warehouse and
database management system and some essential principles of data warehouse.

Cting véi sy phét tri€n manh mé cda cdng nghé théng tin, linh vy thidt ké va x8y dyng céc
h§ th8ng quén If thdng tin 16n A& cé nhimg thay d8i déng ké. M§t trong nhitng xu thé chinh trong
trao luu nay 13 thidt ké vi x8y dyng céc kho dit ligu (data warehouse). Cong ngh¢ thiét ké kho dir
ligu 1 mét hwéng phét tri€n manh trong nhitng n¥m 90, ddp ¥ng nhiing ¥ twdng vé mit ly thuyét
hinh thahh tir nhitng ndm 60 cda thé ky ndy.

Hign nay, rit nhigu doanh nghiép 1én cling nhw céc co quan chfnh phd & nhidu nuéc cdng
nghidp phét trién d& vd dang st dyng c8ng nghé kho dit lifu cho vifc qudn If céc h§ th8ng théng tin.
Hing mdy tinh IBM, cédc hing phin m&m Oracle, Microsoft, Informix,... d& dwa céng ngh§ ndy vio
¢dc sdn ph&m cda minh,

Bai ndy cla ching t8i nhdm muc dfch giéi thidu mét s& nguyén 1y hoat déng v kién trdc co
bdn cda kho dit ligu.

Trwée hét, xin nhic lai djinh nghfa mé td khéi quét kho dit lifu do W.H. Inman d& xwéng.
Kho dir h$u dwgce hidu 1 mét tap hop cée di ligu twong 48i &n dinh (khéng d& thay d8i), cip nhét
theo th&i gian, dwge tich hop theo huéng chi d8 nhdm h8 trg qué trinh tao quydt djnh v& m§t quén
If.

Muyc tiéu chinh cda kho dit ligu 1A nh&m gidi quy@t nhitng vin d8 co bdn sau:

o Tich hgp dir ligu v siéu dit ligu tir nhitng ngudn khéc nhau,

o Néng cao chft lwvgng dit ligu b¥ng céc phwong phép 1am sgach va tinh lgc dit ligu theo nhiing
huwéng chd d8 nhit djnh,

o T8ng hop va két ndi di ligu.
o Dbng bd héa cdc ngudn dir liju véi kho dir ligu,

o Phén dinh vd dBng nhét céc h§ quin trj co sé div lifu tdc nghifp (deng quan h§ ho¥c phi
quan h§) nhuw 13 cdc cdng cy phuc vy cho kho di lidu.

e Qudn If céc sidu dit ligu.

o] d8y sidu dit ligu dwgc hi€u 13 nhitng djnh nghia logic chc bang, cdc thude tinh cda kho dit ligu,
nhitng viéc djnh tén cdc ngudn dir lifu tdc nghifp, nhitng djnh nghia vit 1y cdc bing, cdc cdt ciing
nhitng d¥c trung cda ching, dinh nghia vifc cyc bd héa vd miéu td cdc co s& dir liu, tén, ey miéu
td vigc t8ng hgp dit ligu trong kho dit lifu...

Trén co 8& chc d¥c trung clda kho dit ligu, cBn phén bigt kho dit ligu (KDL) v céc h§ quén trj

co 8d dit lifu (CSDL) tdc nghi§p théng thudng hién cé bén trén thi trudmg:
o KDL phdi xéc dinh huéng chd d8. N6 dwge t8 chitc vA thyc hifn theo ¥ 48 cda ngudi x&y
dyng cudi, trong khi cdc hé§ quan trj CSDL téc nghiép ding 48 phyc vy ¥ 48 4p dyng chung.

e KDL quan If khéi lwgng 1&n thdng tin, luru trit théng tin trén nhidu phwong tign lwu trir vi
xt& 1f khéc nhau, (T&t nhidn, cdc h§ quan trj CSDL théng thudng khéng phdi 1a khéng quén
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If nhitng kh&i lwgng théng tin 1én, nhung dfdu co ban 1A ching cé thé qudn I cd nhing
lwgng théng tin nhd vA vira. Trong khi 46 KDL chil yéu Id qudn If nhitng kh&i lugng théng
tin r&t 1én vd dé cling 1d m§t d¥c thi chinh cda KDL).

e KDL néi ghép céc loai phién ban cda céc lopi cu trdc OSDL. KDL t8ng hgp théng tin d€
thé hign ching duéi nhitng hinh thic, nhitng dang bidu difn A€ nguwdi diing cé thé hidu
duge.

o KDL tfch hgp vi két néi céc thong tin t¥ céc ngudn dir lipu khéc nhau trén nhidu lopi
phuong tién luu trér v xi& If thdng tin nhdm phyc vy cho cée ¥ng dyng xt If téc nghigp
tryc tuyén.,

o KDL cé thé lwu tri¥ cc thdng tin t8ng hep dwge t8 chie theo cdc chd thé nghiap vy ndo
d6 nh&m tao ra céc théng tin phyc vy higu qud vigc phén tich.

o KDL théng thudng chira cdc dit ligu lich st k&t n8i nhidu n¥m cda céc théng tin téc nghidp
dwge t8 chie lun trit ¢é higu qud va higu chinh d& dang.

Tiép theo, xin trinh bdy mét kién tric cda KDL. Trong kién trdc ndy 8é th&y rd cdc thanh

phin co bdn cia m§t KDL.

Lép quén If dit ligu

Khéi Khéi Khéi ' Khéi
céc ngudn tao dyng kho | tao dyng kho truy nhip va
dit liu di ligu chuyén dyng st dung

Lép quén If sidu dir ligu

Lép chuyén tdi dir ligu

Lép két cBu ha thng

Trong kién tric ndy kho dit liju cé: kh&i che ngudn dit ligu, khéi tao dyng KDL, khéi tgo dyng
*kho chuyén dyng (data mart) v kh8i truy nh§p va st dyng. Dbng th¥i KDL cfiing chira céc 16p nhu
16p quén If dit ligu, 16p qudn U sidu dir ligu, 16p chuyén tdi dir ligu vd 16p két cBu ha ting.

Mét diSu cBn lwu ¥ Ja trong kién trdc trén céc khéi lién quan dén chic n¥ng cda KDL cdn cée
16p thé hign méi truwdrng chn thidt ¢ thyc hién céc khéi.

. Nhitng 16p quan If di ligu va siu dir ligu twong tng véi cde hogt déng lién quan dén thu thip,
tu chinh, c8p nh§t vA 1am twoi dit ligu 48 bdo ddm viéc cung cHp théng tin cho hai khéi tgo dyng
kho dir kiu va kho chuyén dung.

Ngodi ra, céc 16p khdc nhu 16p két cfu ha ting, 16p chuydn tdi df lifu cling r&t quan trong
cho hai khéi tgo dyng KDL vA kho chuyén dyng. Céc 1ép ndy sé cung clp cdc phwong phép va céc
cbng cy c8ng ngh§ chulln ¢ trién khai hogt déng cla KDL,

Khi thidt ké kho di ligu, cc kh&i va che 16p quén If di¥ ligu vA quan If siéu di¥ ligu 1A che dBu
tw méi, cdn cée 16p chuyén tdi dir ligu va két c€u hp thng 13 cdc dBu tw dé cb.

Duéi diy s& trinh bAy chi ti€t hon v8 tirng khéi va tirng 1ép cda mét KDL,
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1. Khéi cdc ngudn dir lifu

Bao gbm céc thanh phin sau:

o Dir ligu sdn ph&m: dé 1A cée dﬁ' ligu dwge chdt loc ti cdc phin m8m ¥ng dyng vA céc h§
CSDL téc nghigp dd loai.

o Dit li§u k& thira: v8 co ban loai dir li§u ndy ¢6 tinh lich st. Chéng phyc vy cho qué trinh
phén tich dit ligu. M3t khéc, cdc phwong phép khai théc dif ligu (data mining) cling thudmg
xtt If trén céc dit ligu ndy.

o Céc h§ th8ng dit lidu bén trong.
o Céc h§ théng dit lidu bén ngodi
o Hé qudn If siéu dit lidu cho khéi ndy.

2. Khé! tgo dyng kho dit ligu

Bao gdm céc khéi con:
Khés con tinh ché’: litn quan dén vidc ning cao chft lugng cda dit lifu. N6 cé céc chirc nlng chinh
sau d68i véi cdc dir ligu:
o Chufn héa.
o Lam sach,
e Sing lec.
o Twong hop.
e Phén dinh thi gian cho céc théng tin ngudn,
o 06 co chd qudn If siéu dit lidu cho kh8i con ndy.
Khéi con gia cdng lgsi: cb che chirc n¥ng chinh sau:
e Tich hgp céc loai dit ligu khéc tir chc hé th8ng dd tao ra dir ligu méi.
o Phén di¥ lifu thanh cdc logi cho d& xi If.
o Tinh todn so b8, t8ng hgp va két xuft dif ligu theo ybu cBu cla ngudi st dyng.
o Chuy8n d8i vA hinh thanh lai céc dir ligu tir chc ngudn khéc nhau a8 cé thé két hep trong
cing mét dang,
o Bién 48i v gia cdng lai di lidu lwu trir cdc ngudn dir ligu géc.
o Cé co chd qudn If céc sidu dit ligu,
Khés con KDL: cé céc chitc n¥ng chinh sau:
o MS8 hinh héa, t8ng hop va két néi & mic 48 cao céc logi dir lidu.
o Ti#ng chft lwgng, gid trj cda dir ligu,
o Tao ra cdc dung hda céc logi dir liu trong KDL,
o M8 td céc loai cor sé dit ligu.
o XAy dyng céc tir dién thuft ngit téc nghidp...
V¥ co bin céc dit ligu xi If & d8y dwge 1€y tryc tiép tir khéi chc ngudn dit ligu.

3. Khéi tao dyng kho chuyén dung

Diing 44 tgo ra kho chuyén dyng t¥ céc ndi dung cda KDL, Cfing giéng nhw khéi tgo dyng KDL,
trong khé&i ndy cfing ¢é nhitng chéc n&ng nhw khéi trén nhung thudng & mic cao hon vd ¢é huéng
chd d8 rd rang.

Céc chirc n¥ng chinh cé trong khéi niy la:
e Tinh ché vA gia céng lai nhw kh8i tao dyng KDL b&ng céc phwong phép sau:
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- Sing loc cée dit lifu A& chit loc t¥r kh8i tao dyng KDL,
- Tich hop dit lidu vdo céc linh vye ¢ chi d¥ cy thé,
- Tgo ra cée di ligu t8ng hep... .
o Kién tao céc kho di¥ ligu chuyén dung bing céc phuong phép mé hinh héa, t8ng hep, két
n8i, dung hda va néng cao gid trj ch&t lvgng dit ligu.
o C6 co chd qudn If cde sidu dir lifu ding trong khéi ndy.

4. Khéi truy nhép va st dung

Kh8i ndy bao gbm hai khéi con chinh 1a kh&i con truy nhip va kh&i con phén tich va tao bdo céo.
Kh8i con truy nhip cé nhitng chitc ndng chinh sau:
o Truy nh§p trye ti€p vado khéi tao dyng KDL,
o Truy nhép vio cédc kho chuyén dyng.
o Gia c8ng lai v bi€n d8i di ligu thanh céc logi di¥ lifu ¢ cfu trdc phtrc tap hon.
Khéi con phén tich vA tao bdo cdo c6 céc chitc n¥ng chinh sau:
o Tao ra céc c8ng cy chufin d€ tgo bdo cdo, phén tich di lifu, mé hinh héa téc nghidp.
e Tao ra cdc phin mém trg gidp ra quyét djnh, cdc phin m&m khai théc dir ligu,
C4 hai khéi con ndy d8u cé co' ché qudn If cdc sibu dir ligu cda chiing.

5. Lép quan If dir liéu

Bédn than KDL 14 m§t h§ théng théng tin 1én cho nén cling giéng nhw cdc h§ qun trj CSDL
tdc nghifp théng thwdng, vide quin If dir lifu déng mét vai trd rét quan trong, nhét 1a phdi quin
If m§t khéi lwong réit 16n cde dir ligu lich sk va hifn tai, md céc loai dir ligu ndy bao gdm nhigu
kiéu loai khédc nhau, rt phong pht va da dang, dwgce lru tr trong nhidu logi hinh mang théng tin.
Viéc qudn If dit ligu ndy tao méi trudrng hoat déng cho chinh céc khéi chitc n¥ing. Cé thé thiy ring
nhitng chitc ning nhw nap vdo, nap lai, trich doan di¥ li§u, tuin thd an todn, lwu tri¥, khéi phyc dir
li§u cé trong KDL 1A nh¥ 16p qudn If dit ligu. :

Céc chirc néing chinh & 1&p quédn If dit ligu 1a:

o Sao lpi céc dit ligu thich hep tir ngudn dit ligu d& chon phyc vy cho vife tinh ché vi gia
cdng lai dit ligu trong KDL.

o Gidm sdt vA ddp tng céc ddi héi cho céc dit ligu méi rit tir cdc ngudn dit ligu khéc nhau.

o Bdo qudn cdc dit ligu trong cdc ngudn dir ligu téc nghifp va nap lai ho¥ic cip nhit va lam
sach dit li§u.

Mt khéc, c6 thd thily 1ép quan If dit ligu s thdng nh&t cdc phwong phép quan If dir ligu, cde
thd tyc, cdc phép todn phuc vu cho vidc an todn, phin quy®n truy nhép, luu trir va khéi phyc dir
liu. Vidc thye hifn cdc xit If song song céc chit v&n (queries) va phyuc h8i vige sk dung cée xit If
song song cho vi§c truy nhgp dir lidu ciing dwgc qudn If trong 16p nay.

Véi che phén tich trén, ¢6 thé thdy 16p quan If dit lifu cé nhitng chic n¥ng quén lf méi khéc
véi che chire n¥ng cda cdc h§ quan trj OSDL théng thudng.

6. L&p quén If siéu dir liu

Do tinh da dang cda céc ki€u loai dit liéu va cdc phwong phép quén If di lidu méi khéc so véi
cdc h§ qudn trj CSDL téc nghigp, vi§e st dung céc di ligu A€ dinh nghfa vd xdc djnh céc loai dir
ligu, cdc phwong phép xit If, cdc phwong phép quan If dit lidu, céc bidu bdng... trong KDL t¥ng lén
rft 1én, cho nén phdi tfnh dén vige quan If logi dit ligu ndy. V1 thé trong KDL cin phai hinh thinh
16p quan If sidu dit ligu phuc vy cho cdng vide lwu trik, x& I cdc dit ligu ndy.
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Trong vidc thidt ké cdc KDL, cdc sidu dir li§u cé m¥t & khdp noi. Céc ngudn dit ligu duge dic
trung béi dinh nghia cda céc di¥ ligu nhip vio, vidc b8 sung cdc nhin th¥i gian ddi héi phdi dinh
nghfa céc nhén th¥i gian diing trong siéu dir lifu... Lép qudn If siu dit ligu nh¥m qudn If cc dit
ligu diing € ma8 td dRy dd vA hodn chinh céc dit lifu dwge lwu trit trong KDL,

Céc chitc n¥ing chinh cda 1&6p ndy 1A sao chép, tao méi, lwu trit, phyc hdi, l1dm sach vi cip nhit
che sidu dir liu sau déy:

o Céc m8 hinh di ligu v4t If v logic cda kho dit liju, kho chuyén dung vd céc so’ 4B twong
rng ciing nhw cdc bang chii gidi v8 k¥ thuft va nghigp vy dwge luu va qudn If trong chiing,

o Céc dinh nghia dit ligu chufn (bao gdm cd dinh nghia k§ thuft vd midu td nghifp vu) cda
céc dir lidu lwu trit trong KDL.

o Céc sidu dit liju dwge bdo qun vi tao ra trong céc khéi tinh ché vi gia cdng lai.

o Céc sibu dit ligu cé trong céc qud trinh phin dogn, két néi, t8ng hep...

o Céc siéu dit ligu d€ md td céc bdo cho va cée chit vén,

o Céc sibu dir 1i§u m8 td céc chl 88, cdc chi gidi ding d€ truy nhip dit ligu.

o Céc sidu dit ligu mé td cdc luft x&c djnh thdi gian sao chép, cfp nht va nap lai dit ligu..,

7. Lép chuyén tai dir ligu

Nhigm vy chuyén tdi dit lifu gifra cdc khéi do 1ép niy thyc hién. Lép ndy st dyng sy nap, sao
chép, chuyén tdi df¥ ligu vi cdc h§ th8ng mang, chc phin m8m 1ép trung gian (middleware tools).
Né bdo ddm tinh an todn v phin quyén cho céc nhu cBu chuyén tdi dit ligu.

Lép chuyén tdi dit lifu xdc dinh cdc cBu ndi truy¥n théng chn thidt gifta cdc trang thidt bj
'phBn céng va phin mém cda kho dir lifu. Lép ndy cé thanh phin chuyén tdi dif ligu vA mang bao
gdm céc loai h§ théng sau:

o Céc giao tdc mang, v{ du nhw TCP/IP (d6 1A céc quy dinh chung cho trao d8i di ligu).
e Céc co ché quin If mang, vi dy IBM Net View, Sunsoft’s Sunnet manager.

Céc h§ didu hanh mang, v{ dy nhr Unix, Windows NT server.

o Céc loai mang, vi dy nhu Ethernet, Tokenring,...

Lép chuyén tdi dit ligu chia céc logi trang thidt bj sau:

o Ciéc cﬂng két ndi co s di ligu (database gateways), chc thi€t bj chuyén tdi gilra cdc giao
thie,

o Céc phlin mém 1ép trung gian hwéng téi cdc théng bdo (message oriented middleware), vi
dy nhu IBM MOSeries,...

o Cédc h§ sao chép vd truy8n b4, vf du nhu h§ sao chép d8i xing cla hing Oracle OSR, h§
truy8n bé di¥ lidu quan h§ cla hing IBM DPropR.

Céc y8u cBu v8 an todn dir ligu vi phin quyén truy nhip cling dwge thye hign & trong 1ép nay.

8. Lé'p két cfu ha ting

Bao gBm céc thinh phin sau:

. a) Thanh phin quén If c4c hé théng: cung c&p cc khi n¥ng tim kifm, quédn If, xéc djnh che

-phin mém chufn cling nhu cdc phiin mém dng dyng cho ngudi thidt k& h§ théng va ngudi st dyng
‘nghigp vu. .
b) Thanh phln the hai cda 1ép ndy trg gidp cho qué trinh tich hgp, quin If cdc phin mém
chufn, cdc phin mém tng dung vd hoat déng khéc d¢ sao chép, cip nhét, két néi, t8ng hep dir
liu.... trong céc kh&i tgo dyng KDL, tao dyng kho chuyén dyng nhdm néing cao hifu qud vi ning
suflt ]dm vic cho ngudd thiét k€ hd théng cling nhw ngudi st dyng nghiép vy.
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¢) Thanh phlin ti€p theo phyuc vy cho cdng vife lwu trit. Né ciing cung cfp cdc djch vy quan If
cho khéi céc ngudn dit ligu, cdc khdi tao dyng kho dit ligu, tao dyng kho chuyén dyng, cée lwu trir
cyc b va nhidu chiu cho khéi truy nhip va st dyng. "

d) Thanh phin cufi cing cda 1ép ndy bao gdm céc h§ th8ng xi& If. Chiing tao ra cdc mdi
trudrng 1dm vige cho cdec kh8i chinh: cde ngudn dit ligu, tao dyng KDL, tao dyng kho chuyén dyng.

Ngodi ra, céc 1&p két cfu ha thng cdn bao gdm céc h§ théng sau:

= Cdc h§ qudn If cfu hinh trang thiét bj.

= Céc hé qudn If vife luu trit.

= Céc h§ qudn If an todn dir ligu.

- Céc h§ qudn If phin phéi cdc phin mém.

= Céc h§ qudn If cdc bdn quyén (licence).

Két luén

Hién nay mét s8 sdn ph&m phin m¥m v¥ kho di liju d& dwge cdc hdng Oracle, Microsoft,
Informix, IBM chdo bén tai thj trudng tin hocVigt Nam. Mét 88 co' quan d& ti€n hanh cdi d¥t céc
kho dit ligu cda cdc hing néi trén. Mt khéc, mét 88 don vj nghién ctu, gidng day va ddo tgo dang
tién hanh nghidn ctu va thiét ké kho dit ligu. Hy vong ring qua bai béo ndy ban doc 88 ¢é dwge che
tri thitc co bdn v¥ thidt k€ kién tric vd nhing nguyén If hoat déng co ban cia kho di¥ ligu, phyc vy
cho ¢dng viéc cda minh,
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