PHIEN BAN THU 2 DA
CAP NHAT & MU RONG

-~ DATASDRIVEN
| CONSTRUCTION =

PIEU HUONG KY NGUYEN DU LIEU
TRONG NGANH XAY DUNG

VG1 CAC TRUONG HOP SLY
DUNG Al & LLM

f‘.m

[
. I |
. f. * . .
tu Tow * . 4 - % »
. [
:;:l : | S :1 . : v . & . . . - ae * 'S i [
- - - - - w Ll e ® @ 'l |!. &
s " g o ] .'-,l" M . . . . »
- 'I - L] w & B @& - * - ™ .4\. g
. b . ® P tid e # . * g . .
S ey .. ' # . . , . e L .'I‘ 1%
..t : :li » : & & . AV > o &% * ._-- _'i.!
' . - g 2 8 - P . Y oy :
| | . . & & 0w .
-. L # '_ . . . :‘ - e . B - ® _ ..



NGEH+E=l&EHN

Pulf - B0 0#

)

(& 3|8 =

N =me's

100+

KEY DATA-
RELATED
TOPICS

i\

DRIVE
Dﬂ E‘TRU(;T'.C

U e
2 Ly
1
i
e

R,/ =9 &2

g

' 50+
" PRACTICAL
¢ PROBLEMS
@ SOLVED

.Em B _ﬁf m

e @ MReE — e e
o
300+
UNIQUE
ILLUSTRATIONS :
AND GRAPHS
_ =2 r:-Ip [ ._. .-



DATA-DRIVEN
CONTRUCTION

. @v ! Kng trong kxnguyén dé liyu
trong nganh xay dang

bnbiinthdi bj - dbEeRlatesung
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Boiko la James Carvillecl a IT - trong cau noi n«€i tirpg cl a dng by
d¥6 la kinh trp ngu ngucLEhycpn thay mXX ta cho cuun sach nei
tirjig nay/ Noéda dé liyu, ngu nguc/  kBidéng phiji phpn mem) V. IGE
tim E Ung trong ¥ trMdé liyu, m>X cau néi cl angWT LaMa ceE:i
ta th/j Hy £ :p vF n con phu hYp ngay nay, NagigarenecesseestLJ/ !
TAc gii df n dx¢ ngWT Ene xuyén suut cac EXKsau va €:n cl a E:i
dU ng dé liyu vl ban tay v&ng vang va kim chynam khong lay
chuygn, khéng k¢ Ergp céch ting cpn eh saetoan diyn va, cuwi clng
nhUng khéng kém phpn quan tropg-  h g BXC E o va khirg hai
hUKc tut ma khdng chyhiyn ra Hcai nhin tha hai. Phitn &ng quuc tr
Ewi vi§ cuun sach cl a Boiko dao BEXag ta sa tan thUbhg cuhng
nhiyt Erg sa hoai nghi kha cham birgn-  latEnay E -1am cho bn biin
tha haitingg . ac cl a cuun sach E Gc hUbhg IYi. Boiko 1a m nha
tU tUbhg dé liyu BX E o va khéng gido Eieu. Ong cung cbp cho
ngUi Etc nh&ng higu birg tha vxva nhéng lugn Eigm & ng ciim,
them chi cé phpn khiéu khich, 1am nify sinh suy ngh thém. MX lieu
thuuc xubt s¢ cho ¢ n bynh Ehng thugn tiem tang cl angU/| . &c.
Nhan tiyn, cAu cham ngbn La M4 trén c6 mX be sung; VivdFe non
est necesse/ Ndl khong ap dMhg cho céch ting cpn cl a Boiko Eui
VK thrpgiléi dé liyu - dé liyu sung va sa sung cl a né la cpn thimg,
khong cpn phiji noi, |a thirg yrs.

- Dr. Burkhard Talebitari, bién tgp vién te do - bao ghm cho
T :p chi: BIM, phat hanh hang n m bg Ernst & Sohn ta
n m 2013.



Cwin séach cl a Artem Boiko la mX cX muc cho viyc dan chl

hda su hda trong nganh xay dang - va la m sa thay Eei Ikn thac
sa cho céc doanhnghiyp nhy vavéaa (SMEs* /idu Ekc biyt mang
tinh BEXX pha: bang cach saedMhg cac cong cMma nguhn mHhiyn
E:i vIi§ m& su thbp va khéng m4, cac cong ty E ~cd thg tich hyp
dé liyu my cach hiyu quij vao quy trinh kinh doanh cl a htyva
phan tich cé I4 - ma khéng cpn ki thac Ipp trinh chuyén sau.
< ieu nay lam cho viyc seedMg tun kém céc géi phpn maem
thU xag nyzi rm ra trg nén dU thaa. Cuyn sach nay 1a mX 1]
kéu gtj hanh EXag! N6 1a m> hUkng df n quy gia cho bbt kdpai
khéng chymuun higu sa chuycn Eei s trong nganh xay deng ma
con muun chl B¥ag Bah hinh né - my cach thac tiTn, hiyu quii
vahUing ti tU xg lai. Bay giflla ltc hYyp tac Eg chia sy kimg thac
nay vat ng cUng baen véng n' ng subt ¢l a nganh xay dang.

- Dr. Michael Max Buehler, Giao sU Quiin ly Xay deng¥':i
HTWGKonstanz- hng sHhéu¥ :i GemeinWerkVentures, va
Gidm Euc BEX Ipp £ i DevvStream

Cuwin sach DataDrivenConstructionla m trong nh&ng bUkc
Epu tién vU4t qua ranh gil§i cl a thrgili nha thpu théng thUlng,
vl§ céc hy thung thirg krpva quidn ly phac £:p cl a h, khi ma,
dUMng nhU - YKpBE&Ac :p va bdo hoa dé liyu them chi khéng cho
cx ¥ nao cho se E x giiin hda va t ng cUng se minh bj:ch
trong viyc lam viyc vi§ dé liyu xay dang. Trong cuun sach cl a
minh, Artem cho thby b3ng ngén ngé E x gilin nhéng cx hma
cdng nghy hiyn E:i va viyc 1am viyc vi§i dé liyu myra cho chdng
ta, vathac sa cung cbp cac bUKc cMthg ma bj:n cé thg ap dMhg
ngay Igp tac trong cong viyc cl a minh. Téi kéu gtj mtj ngU/j
muun higu tim higu hy thung te EXag sHtimg trign ra sao trong
nganh xay deng hay nghién c&u cuun séch nay cr'n thpn E¢ nhgn
rarsng cuX cach mzng dé liyu trong xay dang E -gé caa chiing
ta. Hiyn :i chycé nhé&ng ngUi Eam mé quan tdm, nhUng trong
vai i’ m néa, giung nhUBIM, nh&ng phU xg phap va phpn mem
nhUVgy sHtrgnén phe birg!

- Inor Rogachew, TrUdng Trung tam N ng lac IMT, BIM &
Chuycn Eei su 1+ RGDQva NgU/l sang Igp InfraBIM.Pro.

T6i rbt khuyrg nghxcuun sach DataDrivenConstructionEe cip,
nhU tiéu Ee E -néi- hpEnXX cach tinp cpn quiin ly théng tin dea
trén dé liyu cho AECQ Téi hiyn Eang seedMig n* ! ¢ §itp kht
xUKng mX su cuX thito lupn vi§i cac nhém khac nhau. T6i thby
n6 la my tai liyu tham khifo rbt dt tinp cen. Ngoai viyc E @ ra
céi nhin teng quan Epy El va bui ciinh Ixh saecl a cac cong cM
trong AECQd& liyu va gil§ thiyu m> su cong nghy quan trtng,
cuun sach chda Eang mM su sx hit héu ich, phac thijo phi:m
vi c&c nguhn dé liyu va céc siin phrm cl a ngUj seedMhg cuui
vl§i c&c quy trinh me u. T6i thby r3ng E y 1a nhéng sx !hikicu ma
ching ta cpn nhieu hxn khi phét trign va theo déi cac chirg 1U4c
théng tin va gop phpn vao BEP- Bnh ngh.a mé hinh dé liyu toan
doanh nghiyp ma trén E_ rdnh gil cho m)X PIM va AIM c6 thg
E Uc phl lén.

- Paul Ransley TUVbLN vién chinhy:i Acmena, va K3 sU Tich hyp
Hy thung¥:i Transport for London.

N "dé liyu la dpu mi§", ching ta cpn hte cach Boh nghea, tim
kirgn, khai théc, tinh chryn - ¢lla cho né ¢ gia trx Toi thby
cuun sach DataDrivenConstructionrbt héu ich va sau sx¢.

Cuw4n sach cung cbp mXX bui ciinh heh saehéu ich va giiji thich
viyc lam viyc vi§i dé liyu bgng ngén ngé E x gifin/ i v

nhé&ng ai quan tam Erg chuygn Eei su, né gidp cung cbp m
higu birg tut va dé& liyu - cach thac he:t BYitg, cachman ! BcU
cbu trdc va né cé the E Yc seedvhg nhU thrynao.

- Ralph Montague, Gidm Euc £:i ArcDox, Giam Euc cl a HX
nghxcAc . ieu phui vién BIM, va Chl txch My ban GU g Quuc
gia BIM{:i Cx duan Tiéu chur'n Quyc gia Ireland.

NhU ! Bhbh m':nh trong cuun sach, théng tin 1a mX tai siin
quan trong Eui vl knh vac xay dang va c6 né HBExqh d:ng dt
tirg cpn sH 0 Eieu kiyn thupn 14i cho viye ra quyrs Boh chinh
xac varat ngn th/lji gian thac hiyn da an. Cuun sach cung cbp
mMX céch tinp cpn trung Isp va hiyu quii Eg truy cep va tpn dvhg
nguhn tai nguyén nay trong qua trinh ra quyrg Bph. PhU xg
phép E Yc trinh bay trong cuun sach khai thac cach ting cgn
hiyn E:i kr hYp gida Igp trinh daa trén tri tuy nhan :o0 va cac
cdng cMma nguhn mydt timp cpn. B3ng cach tpn dMhg sac
m;:nh cl a tri tuy nhant:o va seedMhg phpn mem nguhn mb,
phU ng phép nay nh3m nang cao ta EXag hoa, tui Uu hda quy
trinh va thic Er'y tinh khi dMhg va hYp tac trong knh vac nay.
Ngbn ngé cl a cuwn sach rd rang va dt theo doi.

- Dr. Salih Oflug lu, Deancl a Khoa M3 thupt va Kirgp tric ¥ ¢
2':i hte Antalya Bilim, va Te chac Ditn E n BIM Eurasia.

Tht cit nhéng gi t6i cé thg ndi la, WOW Cach b :n krg h4p beh sae
LLM- h @ va se dt dang trong viyc higu cac Eicm cl a bi:n
thet se E ng kinh ng:c. Se m:ch:l:c cl a cuun sach thet tuyyt
v/]i. C rbt nhieu khia € :nh xubt s)g trong cuwn sach nay; né thac
so la m bUKc ngokt/ ! y. & nguhn théng tin tuyyt v/j, va toi
khenngYi b:nvisa nelocv, laBmémab:nE -byvao E~ Xin!
chiic méang b:nv,_ ! o rda mX tac phrm E ng chi y nhU vey.
T6i c6 the tinp tM, nhUng chycpn néi la téi vo cuing bn tU4ng!

| Natasha Prinsloo, TrUgng phong Thac hanh K3 thupt su ¥ :i
energylab .

« Wi vi§ bbt kapai trong nganh xay dang, ta nhéng ngUi mii by
Epu Erm nhéng chuyén gia day ¢ :n, cuun séch nay la mt bUkc
ngokt! N6 khong phiti 1a mM cuun sach kho khan nhU thUfing ly
| né tran Epy thong tin, chirg 1U4c va mX chiit hai hUKc Eg gié
bzn luén hang tha. Ta céc phU mg phép ghi dé liyu ce xUa Erg
cbng nghy su tién tinp, né bao quat sa timp hda cl a viyc seedMig
dé liyu trong xay dang. N6 giung nhU i) ching may th/ji gian
E @b:n quass phat trign cl a dé liyu trong xay deng. DU bi:n 1a
kirg trac sU k3!sU guiin ly ds an hay nha phén tich d& liyu, cuun
hUBng df n toan diyn nay sH céch mi:ng hoa cach b:n tinp cpn
cac do an. Hay skn sang tui Uu héa quy trinh, nang cao quyr
Bnh, va quiin ly ds an nhU ¢hUa bao gif} cé trUkc E y!

| Pierpaolo Vergati, Giing vién:i <t hte SapienzaRoma, va
Quin ly Da an Xay dang cbp caof:i Fintecna



T6i Enc cuun séch trong m hxi, chUa Epy 6 gi/l. Chbt IU4ng siin
xubt ¢l a cuun séch thet xubt sxg, vi§i giby bong day, mau sx¢ hai
hoa, phong ché dt chx. Sy 1U4ng vi dMthac titn phong phi va
céach lam viyc vi§ LLM lién quan Erg nganh xay deng sHtirg kiym
cho bzn hang thang, nmsl khdng muun néi la hang n' m, ta htg.
Cac vi dMlam viyc rbt Ea d:ng, td E x gilin Eng phac £ :p, ma
khéng yéu cpu b:n phiji mua phpn mem phac¥:p v, yEien.
Cun séch sH cho phép chl sH héu bbt kcdbdoanh nghiyp nao
trong nganh xay dang cé cai nhin mii ve ching 1U4c kinh doanh,
su hda va trign ving phét trign. V. 1w/l c4c cong ty nhy hxn,
t ng cUMng hiyu quii vi§ cac cong cMgié cii phidi ch' ng va mitn
phi.

| Mikhail Kosarev, Giiing vién va TU ¥bn ve Chuycn Eei Su
trong Nganh Xay deng¥ :i TIM-ASG

Cwin séch "DATADRIVENCONSTRUCTIONa mX bUKc ngokt
cho bbt ¢ ai td mo ve hUKng Ei ¢l a nganh xay dang trong th/j
Ei dé liyu. Artem khéng chych:m Eng be mkt; anh by Ei sdu vao
nhé&ng phét trign hiyni :i, thach thac va cx Wi Epy hia hxn trong
xay dang/ lieu lam nén sa khéac biyt cl a cuun sach nay la tinh
khitdMhg | Artem giili thich cac y tUdhg phacy :p bang cac phép
I'n dMdT higu, gitip n¥Xdung dT ting cpn. T6i thby cuun séch thac
sa beich nhUng ¢ ng rbt tha vx Téom: 5, Artem E £ 40 ra m¥ tai
nguyén quy gia khdng chythdng tin ma con truyen ciim hang. Du
b:n [a mX chuyén gia day ¢:n hay m»@ ngWj mKi gia nhep
nganh xay dang, cuun sach nay sHmyri¥ag quan Eigm cl ab:n
va lam sau s thém hicu birg ¢l a b:n ve hUgng Ei cl a nganh.
Rbt E ng E Uc gil4 thiyu!

| Moayad Saleh Kirg tric sUva Quin ly Thac hiyn BIM{ :i TMM
GROURGesamtplanungsGmbH.

T6i phifi n6i r3gng Data-Driven Construction xang E ng E UYc
giiing ¢y nhU XX séch gido khoa H céc trU/ng E:i hte va la
cuwn sach sHco nhéng E ng gép quy gia cho knh vac BIM Eang
phét trign. Cuun sach Data-DrivenConstruction bao ghm mXX ta
Eign k3 thupt gilii thich cac khai niym rbt tut. Cac chl Ea rbt kho
giiii thich E Uc trinh bay m> cach E x giiin va dT higu vi§i ngon
ngé hinh iinh rbt Exp. Téi ngh r3ng nhéng g, ! Y€ to kirp md
ti4 trong hinh ifnh nén E Yc truyen E:t cho ngUj Etg, du chy
ng#n gTn. Se dt higu ¢l a mX su hinh iinh, néi cach khac, viyc
Etc hinh iinh yéu cpu théng tin besung. Téi ¢ ng muwn néi r3ng
téi rbt vui E Ye gilgi thiyu tac phr'm quy gia cl a Artem Boiko
trong cac bai giling va hXthifo cl a toi:i cac trUng E:i hte.

| Dr. Ediz Yazicioglu, Chl sHhéu i ArchCube va Giiing vién
quiin ly de an xay dang:i Khoa Kirg tric cl a ¢'¢i hte K3
thupt Istanbul v, !':i huc Medipol.

"Data Driven Construction” truyen E:t sinh EXtg nh&ng nguyén
bie cx BiAn ¢l a cong viyc daatrén thdng tin vi5 dé liyu xay dang.
M cuun sach xeely cac luhng théng tin va cac khai niym kinh
tn' nbiin, do E™ tach biyt né vi§ cac sach BIM khac, vi né khéng
chyE:i diyn cho géc nhin ¢l a m> nha siin xubt phpn mem, ma
con cy gng truyen E:t cac khai niym cx biAn/ ! yelamy cuun
sach E ng Eg Etc va xem.

| Jakob Hirn, CEOv, !hng séang Ipp Build Informed GmbH, va
NgUi khi xUng Ditn E n . e mKi d2n Top With BIMLY !

"Dé liyu la dpu my mK", nhU i thUing néi, vi vey nhéng ngUr
khai thac hokc thYmy nén c6 nhéng cong cMva tU duy E °ng Eg
trich xubt gia trxta nguhn tai nguyén thrkk21 nay. Nganh xay
dang E ~qua lau mxg¢ kxt trén con duc trxn trU4t cl a cac quy
trinh daa trén théng tin "3D", trong E ™ viyc giao hang de an dea
vao théng tin E | Y& Xdely cl a ngUf]j khac (vi dM hTiE -yitchra
bigu Eh hinh tron hokc thanh) trong khi "dé liyu" cx bijn (vi dM
biing tinh thé) c6 khij n' ng cung cbp nhieu hxn thry kckbiyt 1a
vi sa kng hUp dé liyu Ea d:ng va Al mang:l:i tiem n' ng vo h:n.
Nrwi b :n Eang cung cbp (hoke giling d:y/nghién cau) xay dang,
cuwn sach nay |a tai nguyén tut nhbt - va cho Erg nayla duy nhit
- cho viyc Eieu hU¥ng thrgilsi dea trén dé liyu ma ching ta Eang
Eui mkt.

| Dr zulfikar Adamu, Phé Gido sU €Céng nghy théng tin chir
IUYc trong xay deng £z LSBU VU xg quuc Anh.

"Data-DrivenConstruction" cl a Artem Boiko Ia m> tac phrm bn
tUdng cung cbp nen tiing véng chxe cho nganh xay dang trong
th/l gian cong nghy va khij n' ng thong tin lién tM; phat trign.
BoikoquiinI' I¢ &inh bay cac chl Ea phact :p m cach dt hicu
Ehng th/T gili thiyu nhéng y tUbng tién phong. Cuun sach la mXX
tuyen tpp E Gc suy ngh. k3 IUHNg khéng chylam n«d bt cac phat
trign hiyn4:i ma con cung cbp céi nhin va nhéng Eei mi trong
tU mglai. N | Helthuyrm nghxcao cho bbt ca ai muun nym by
krshe zch va thac hiyn xay deng daa trén dé liyu.

- Markus Eiberger, Giiing vién £ :i <5 hue Khoa hte ang dMg
Stuttgart, Quin Iy Da an cbp cao va Phé Giam Euc Chinhanh :i
Konstruktionsgruppe Bauen, Thanh vién HX Ehng cl a Hiyp hX
BIM Cluster BadenWirttemberg.
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Cuun sach nay 1a ki quii cl a m cudl 'wihe:i suo h B vii 6 h hng chuyén nghiyp. N6 dea trén
nhieu thifo lupn chuyén nghiyp va céng viyc vii dé liyu trong nganh xay dang, ditn ra trén cac nen titng
chuyé&n nghiyp va ni:ng xa hXk khac nhau. Nh&ng cu¢ thijo lupo ! o . z BuEi~ ! oui 4y cioxchctbai virg,
xubt biin phrm va tai liyu trac quan$:o ra phiin hhi m':nh mitrong cX6 h hng nghe nghiyp. Tai liyu cl a
tacgiii _ oh! of n! ui wv iYmerh trén cab demitdng va ngdn ngé khac nhau, ki nui cac chuyén
hj b! us paz byhda-xay deingy

Trong vong mX@ | o ‘¢ malkhi phat hanh phién bito !pé&tién, cuvo ! t - d i YdEkEhaRgH cac chuyén
giatai x o ! Gutdiarl VA Cs b {j m! mp Mauftiuswa NHEt Bitn. Phién biin tha hai cl a cuun séch,
mab:o! Ebmnh lud _ o! uYs ehyh sEa vA elSung daa trén phiin hhi cl a cac chuyén gia, cac ntgn
xét phé binh we phién bifo !pétién va cac cu¥¢ thijo lupn trong gilsi chuyén mén. Nh]cé nhéng phiin hhi,
phiénbiinthdi bj ! EemHE® h! E coblett Yo h! d. d! K ve0dngngHy CAD (BIM) va xay
dang quy trinh ETL hiyu quit. S4 m4hg vi dMthactito ! w_ ! dingdUYpaghiBncav | dv odd! EUo h!
dWo h! E .cb kdblytgiatrxlaphitn hhitad - d! oi :':btmoagngantExaydsoh- ! d . d! dsnoh! uz! uU!
va cac cong ty cdng nghy thdng tin I¥n nhbt, nhéo h | Gjh!UE - ly m§ tac@ili VKi cac cau hyi ve su hda
vakhifo‘ o h! u U xijaut4tiva.sal lkhd phat hanh phién bijo !pi&tién cl a cuun sach. Nhiev ! o/fn U
trongsuhyE~ ! Myhled. d! gi Ux ajtrong duuncgacimfiokc ud kiho:ch thac hiyo ' dz j! E~ !
trong thJli gian gpn.

B:o ! E b mrhtérdtay cuwo ! t . dJcfl-dFanh/]vao cac cu¢ thifo lugo ! w_ ! i wkioyptictEcac. Timg

bXXEWd ! t j oi ! siiho, ipovathEnclb! d . d! ¢nvvdonhégimyv ! d« d! qi Uxoh! gi - q!
myi. Ciin | x:0d !cE HthanrsmXX phpn cl a cuX 'wiEhe':i nay. Phé binh mang tinh xay éng cl ab:n la

d x Hdho nhéng cifiting ! us p o h'! uny -0 phat iynjra/bbtplej | o . p ! u sip lokec!lcawhong! ¢

muun chiasy' ! Ko B ! w xubtEmTj phiin hhj kvE! Belhoan nghénh. Thong tin lién hy Eg lién:f:d | HcU

cung cbp Hcuwi cuun sach.

T21 SAO CUIN SACH MITN PHI?

Cuio ! t « di Yothimg K U UXK tai nguyén gido dMe mH, nemmMi ! E ddo! esv d - d! gi Uxoh! qi
hiyo 4 :Brong quiin ly d& liyu trong nganh xay deng. Phién bifo !p&tiénclacuvo ! t ~ di ! E-HEgihun ! d x ! t
thep y king ! wa xUbEta cX6 h hng chuyén gia, cho phép dii thiyn cbu triic va n¥ dung cl a tai liyu. Tbt cij

cacyking -axibu ! w_Ho'h! & Hclpt&alitichcrnthgo ! w_ | EUDb ! g !pE qph spdnayl MM tiéu

cl a cuun sach la gitp cac chuyén gia trong nganh xay dng hicv ! Bclipm quan trtng cl a viyc 1am viyc

vii dé liyu: mX cach hy thung, cé y thic va vi§i cai nhin dai h:n ve gia trxthdng tin. TAc giBE ~ | u bpwécu i

vi dM minh hua va quan satthactito! uspoh! i xo!vyad1l uae'p o dceynhddoxdydmg. Phpn I¥kN

céc tai liyv | o _ "clhiBhthanh trong qué trinh thac hiyn cac ds &n thac try cac cuie thijo lupn v k3t U !

va nha phat trign, tham gia vao cac sang ki quuc tryva te chac cac buei h¥thijp | E:':q Cuun sach nay

la nelac nham hy thung héakinhnghiyn ! E. ! u di ! w6 théown i hidhi tHaddr tinp cen. Nmy b:n

muun hetryviyc myr¥o h | i &bol ldo. dghg cllaeudn sach va nhso | BelnX bpE d:ng tiyn 1Y) & Erc,

lam viyc vl cac vi dMva tai liyu hinhiinh | b:n c6 thg mua phién biin in.

QUY@N SADYNG TAI LU

Tbt cij cac tai liyu, minh hop ! ws.:n tich trong cuun sach nay co thg E Wic sao chép, trich df n hokc sae
dMp h ! Keblit kephinh thac nao va trén bbt kdpg i U x oyinnaauvly  'etEKiyn phidi ghi nguhn: tac giij Artem
Cpjl p! waclwa ) t v EESZEWLbO! Dp o tiju s ¥:@ou! ¢ Ep- 0! Iy todg sds va viyc phe
birg kirp thac.



VKilong bingi ! xo! di «~o! ui , owo-!tu"dji!'yoj az!lediopi!'!hgvwwo ! E_ oi !
minh, nhéo h ! dikathih&o h ! o ‘pnIVFE! E - eh che Wizinh yéu
sau sie vl viye xay dang, chothanhphuwl i bj ' ui ~d! ui bo! oxj ! u”
ral vi nh&ng bai htc ve s&c sung m':nh mHva cho vJt6i, m¥ k3t U!
Bachbu - !/p h €. | ng ktédva Ia nguhn ciim hang lién t
trong cu¢ sung.

jrtjoi



DANH CHO Al CUYIN SACH NAY

U,Hc virg b3ng ngbn ngé df tinp cpn, cuun sach nay danh cho MY ! YngUin
E)K:gw;trong nganh xay deng-tat j oi ! wj JlionKiwu lpdrhudn tim higu
nhéng nguyén txd ! d i#n lvacquy trinh xay deng hiyo !':E - dac chuyén gia
cpo ! g i Ux o h Wmgly dé& Gyl tiém ting trong xay dang. Cho du H:n 1a kirg
us” dBEtt W-ibdwE quitn ly xay dong hay nha phan tich c& liyu, cu4n séch
toan diyn nay v nhieu minh htp ! wh thxBl | E . p ! pwhehg!théng tin
quy gia ve cach saedMhg dé liyu trong doanh nghiyp nhamtuj ! Uv ! ioEag w_ ! u
héa quy trinh, diji thiyn quyryi bk va quiin ly de &n xay deng Hcéc cbq ! khac
nhau VK sa trY giap cl a nhéng cdng cMhiyo 1':E

Cuwn sach nay la m¥i ! Bng) drn toan diyn, ki hYp gi€a cac nguyén bxc ly

thuyr va nhéng khuyri nghxthac titn va viyctichhyg ! gi Ux o h Wimyidé q ! r v
liyu vao quy trinh xay dang. Cusn sach tpp trung vao viyc saedlvhg thong tin m>X

cach ching ! ydUcE4j ! Uv !:iu DHiG kinp doanh, to EXag héa quy trinh, dii

thiyn quyry bk va quiin ly da &n hiyu quit b3ng cac cong cMk3 thupt su hiyn

E:i.

Trong cac trang sach nay, cac khia:nh ly thuyrg va thac titn ve lam viyc vl

théng tin trong nganh xay dso h ! Y& kham pha. Qua cac vi Mchitimg - | qi Ux o h!
q i - e Hinh yéu quu, thu thep yéu cpu, xeely d& liyukhéngcbv ! us” dilw_ ! Eb! E
d:o h ! Y& hghién cav !¢Birm ching thanh nh&ng gilji phap hiyu quii cho cac

cbng ty xay dang.

M gilj sHtupn te trifi qua hanh trinh ta viyd ! y 9nH yé&Ecpu va xay deng cac

mo hinh dé& liyv ! dijo!! rgt cac quy trinh phdcs:q ! i x o ! wcstiphchHp!cac]

nguhn théng tin khac nhau,:t:o ra cac quy trinh ETL, xay éng Pipe thong tin va

cadc md hinh huc may. Cachtinpcgntupnteo , z! hj " q!' us,o0i ' ¢, z!s !'s_ oh! d.d! dx!
chrgechacvateBXo h! i~ bl rvz!us_oi ! lyfhenghedrdduwy ! dv oh! oi U! |

B i ! us p ook kayndongi Meinphpn cl a cuun sach sH kg thic bzng mX

di U x osle haohi, chab ! d . khg dr itdao h ! Ko tho phép ap dvhg ngay Kirg

thad ! Ewc vaio cac ds an thac tm,



TOM TXKF CAC PHRN CmA CU4N SACH

Cuun sach o | z Mc&&y dong xung quanh khai niym chuygo !eEdé liyu trong chu€it:o gia trx
ta viyc thu thpg ! wijm!bio chbu ! Ym b ljBxeely phan tich va rat ra nhéng gilli phap thac titn
quy gia bgng cach seedMhg caccongcMw ., ! qi Uxotyd gk - g ! i j

Phpn 1: So ting hda k3 thupt sy trong xay dang - theo ddi sa chuygn minh b¢h seecl a quiin ly dé
liyu ta bito h LuE t i eéc By thung k3 thupt sy hiyo 4 :Ephan tich se xubt hiyn cl a cac hy thung
moé-E v o ! aw_ ‘! o hhgutmmlguan trong cl a viyc sy hoa thong tin trong bui ciinh cac cu¢ cach
m::ng cong nghiyp.

Phpn 2: Nhéng thach thac théng tin trong ng:‘inh xay dang - nghién cau cac vbo !ehan miinh

dé liyu, "kho thong tin", io i 'Hhdklb ! gi Uxoh! qi npauyryjxE&E@Ph:nEEhrcl a cac
Bnh d:0 h ¥¢Euyeo - hndth/] k ighxxem xét viyc chuygo !eEsang cac hy sinh thai Al va LLM.

Phpn 3: Hy thung hoa dé liyu trong xay dang - hinh thanh lg:i hinh dé liyu xay dang, md tij cac
qi Ux o h larhic chiling, tich hYp visi cac hy thung doanh nghiyp va thijo lupn ve viyc :o ra
d. d! us v o h bdlgehurahoéa tat quy trinh théng tin.

Phpo ! 5iim!bito chbu !Ynglié liyu -timgDkd « d ! q i Ux o h koylieRhgng tinirfi3zc thanh
dé liyu chbu ! Yngltao, cé chbu tric, bao ghm viyc trich xubt dé liyu té cac nguhn khéac nhau, xac
thac va mé hinh héa b3ng cach saeedMhg LLM.

Phpn 5: Tinh toan chi phi va thi gian - danh cho viyc s4 héa céac tinh toan chi phi va Ipp krshe :ch,
to BEXYag hda viyc Iby khuj !Yngla mé hinh CAD- (BIM-), céng nghy md hinh 4D-8D va tinh toan
cac chysu ESG ¢ a cac de an xay dong.

Phpn 6: CAD va BIM- phan tich m» cach c6 hy thung sa tirg hda cl a céng nghy thir kry, cac vbn
Eeu Ux o h! @&acadhy thyojh - | ¥ngchuydo !eE ! t b o hxih d=ngldé Eyu mHva trign
ving ang dMhg tri tuy nhanx:o trong thirg kg

Phpn 7: Phan tich d& liyu va te EX¥ag hda - xem xét cac nguyén tyc trac quan hoéa théng tin, cac
chysu hiyu subt chinh, quy trinh ETL, céng ®E qu phui quy trinh 1am viyc va &ng dMig cac md
hinh ngdn ngé cho viyc te EXag héa cac nhiym vMIkg ! Eg:lti. m

Phpo ! 9 ; ! &W& quiinuysié liyu - nghién cav ! d ond €:& h | mdJdé liyu, cac khai niym kho
dé liyu va hh dé liyu, cac nguyén tic quitn ly dé liyv ! w_ ! d . d ! q i rig ssm M, dpao ghon! u j
ciid xHd&liyv! wf dups!w_!d.d!qi Uxoh!qgi-q! EbubPqt!w,! WidupsPqt

Phpn 9: D& liyu IK¥n va hoe may - danh cho viyc chuygn sang phén tich khach quan dea trén dé

liyu beh seg Internetyisnveu ! u's _ o ! d Jiug!xay demdnvia apsdihg cac thust toan htic may
EcdoEp. o! di j flgidn clla eAc don.

Phpn 10: Nganh xay deng trong thJjj :1: :i@8& liyu su - trinh bay céi nhinwe u U x o hllamgagh &y

dang, phan tich ss chuygo !eBéa phan tich nguyén nhan- hy quij sang lam viyc vl cac muj ! u Uxoh!
quan, khai niym "uber héa" nganh xay dng va cac ching ! Yo thuygo !eFsu.



What is meant

o)A data-driven
construction [

Led by CEQ and project managers

A data-driven approach to construction is the m

of implementing R D RS — Focuses on
reai-lime

that enable companies to [l ITITE AT Ts {7 analytics

Streamline n . . . .
operations & [— R =40 LIVE 3" and operational efficiency while | it's a mindset

enhance . - : 2 shift!
collaboration | LS EELLEE S| ultimately creating a

sustainable competitive advantage.

The uitimate goal
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Gbkl THIYU

Céng ty cl a b:n c6 thg duy tri tinh £:nh tranh trong thmgiki ma cdng nghy phét tricn nhanh chéng va mgj
khia £:nh cl a kinh doanh, td tinh toanth/lihzo ! w_ ! d imjphagtichrlj B sep ! HcHo g héa bang
cac mé hinh huc may bao lau néa?

Nganh xay deng, thn£: ! oi U! djpacHulgchblopy E ! E Bath!!¥Esh8o h | u ieilcach nE:ng, haa
hxn siu i b ho&n toan nhéng quan niym truyaen thung ve xay dong. Ngay bay gi, Hd - d ! rme kbdc! w
cl a nen kinh try so su héa khéng chyu i b@ nh&ng quy by quen thuX¢ ma con m> cach khéng khoan

0 i Yig lo:i by cac cong ty khong thg thich dng visi nh&o h lelEkjyn xeely d& liyu mii va khdng thg nang

cao tud DHEa quyryl bok (Hinh. 1).

FRAMEWORK SPEED

2

DECISION- o

MAKING INDUSTRY i MINUTES DECISION
? o
a, Q.-'J Eﬁ{j\ :,% __3 %
o s |l 2D A
INDUSTRY AND OPINION HOURS
51, % , Cn
e 5
INDUSTRY OPIION DAYS

Hinh. 1 Tud !Ya quyry bR trong nganh xay deo h ! Onig thMthuX¢ vao yrwitud p o ! /i h U
nhiev ! i x ol ¢ ph Wackhdo i ! w

Nganh ngan hang, ban K, logistics va ndng nghiyq ! E b o hcb DHgwzanh chéng thi sa su hoa hoan

up. o-! oxj ! lechocdle @y ki dhi quan. CAc thust todn hivo {'sEco khijo* oh! gi «~o! u di ! ¢
khwj !Yngldié liyu kheng Ih va cung cbp cho khach hangcacde Ep - o! di -bbtikdEB ~!dm_ bty - d! t v

hoan trit khoiin vay, tuyg ! HBnd giao hangtuj ! Uv laiElp z loiéos

Xay dong 1& mX trong nhéo h | mecauuil cimg sH phiji thac hiyn sa chuygo !eEkhéng thg tranh khyi ta
cac quyryl bpEdsatrénykimclb ! d . d! di vHcirigrhlhy dh 'EdJb p ! trnig onk dod tréd dédiyw.z
So chuygo !eEnay khong chyE Ud ! u i fy 85 ddc khifo‘ o h'! d~ yonil, mahcdn b nhu cpu ngay
d . oh! Watexh iy va khach hang w tinh minh bj:d i YKthh xac va tud 1€

Toa BXig hoa, robot héa quy trinh, & liyu mHva ds E p - ed trén chiing - tbt cij khdng con chyla nhéng khij

0‘ o h- ! rgthanE salcpnshirg. Hpu hrg cac cong ty trong nganh xay deng,nhéo h ! d~ o d luEJ alsdJ o !
chxy trach nhiyn ! uiés Kiach hang wve tinh toan khuj !'Ynglchi phi, thj gian da &n va kicm soéat chbu ! Yngy

gNE~ z ! d~ ! oHthamh!nlBe h L dithgc hivo ! Ex @d lun v! | i ~ oh! E bhbobhBsthen otiut.d ! r v z
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VK s8 phat trigcn cl a sdc m :nh tinh toan, cac thupt todn htc may va viyc dan chl hoda quyen truy cpp dé

liyu, viyc ta EXag hp nhbt dé& liyu tA nhieu nguhn khac nhau ttgnénkhijui j - ! di p! qi
cacquatrinh,do Ep - ldtosatu ! Uv ! i~

VoacC.

CLIENT
TODAY TOMORROW
1
o OF i, T |' i A . '{I'
SOLUTIONS SEARCH ql l\,-z:l r;_. BASED ON T—'” — ‘ A :‘:_._(‘” i BASED Z
ANBOECIRIGN: B OPINION I =N, ONDATA
MAKING | '_‘F-' q |I:,| _rlél_ % o
| —
()% 4 BASED <
cosTouestions 2 N/ A  BASEDON
COST QUESTION [’::r ] OPINION @ ON DATA E
LS o’
| LL
2( ) paseoon [ A Cid
TiME [T, . gt % Py [ 4 BASED :
i - - o I - g .
CALCULATIONS r \-" ] OPINION ®EE o ON DATA
& ' PROJECT
< q'_,,
ﬂ:}ﬂh -
Li~diti_oh!I|l i " mhhitudpo!/hH @ HAshrong Xktrinh thac hiynds ancl a ht

MKkc du c6 nhieu I4i ich t& cac cbng cMva khai niym mUj, nganh xay dng vF n tM hpu kh& nhieu so vl cac
m-~ ¢ Khac trong nen kinh trhve viyc ap dMvhg cdng nghy mHi.

Theo bao céo "IT Metrics Key Data 2017", nganh xay éo h &nf§ cuui cing ve chi tiéu cho cong
nghy thong tin trong sw 2 ;: | mec &imnh!trykhac.

Sohj b! u‘ oh! oielkmmji Yy ligvh!! wikph€ £ :p cl a cac quy trinh trtHthanh ngf | E puchoE

c b o! ni:0 odic ¢ORY ty, va Wwo !aEhinh trong viyc seedMig cong nghy mii la dé liyu, mkc du phong phd,
vFn con phan tan, khéng cé cbv ! us” dflow ! !l i i © h! u Udaeédc hyutivngd/a diirhphrm phpn

men ! | i

.d! oi bvdulc@gty ttong-ngaoh xgy dang hém nay chl yny ! r v b o ipuwéacntio EeE

chbu !'Yngldé liyu, ma chycd thg E Wi gilii quyr théng qua viyc ap dMvhg cac hy thung quiin ly va phan tich

te EXag hoa hiyu quii.

Theo m¥ cuX khito sat do KPMG® thac hiyn trong su cac nha quiin ly cong ty xay deng vao

o' n! 31 3 4thungd th@hd tin quitn ly de an (PMIS), phan tich &8 liyu tiénting ! w_ ind x ! ¢
cling vKi mé hinh théng tin xay deng (BIM) la nhéng cong nghy cotien ! o‘ o h ! btdi kg @4 o i
thiyn l4inhugo 'pE! uU! uspénh! d. d! e

.aq!qd -
b ! dahj! byjintHigpdupnbda dnwxay dong. Nhéng cong
nghy nayf:oratien ! o' o h lyanany cae hiyu quii va giiim chi phi m»@ cach triyu ¢ ong toan bXXm-~ o i !

o

U‘
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Technologies with Potential to Deliver the Greatest Overall ROI

fiEar
- 7013
- 0l
- 021

Radio frequency identification {RFID}

Augmented reality

Artificlal intelligence

Digital twins

Usie of basic data analytics

Building infermation modeling (BIM}

Use of advanced data analytics

IIW

Inbegrated PMIS

(=T

Khifo satgiéb ! d . d ! o §:Q dongtyxdy Haig: nh&ng cong nghy nao sH mang:i tkly hoan
vuo lpE! u U! Htlrgng odd de an vun?

Gilli quyr cac vbo 'efnj _ o ! mpvtibhohYpElé liyu vao quy trinh kinh doanh rgm Hviyd !iji bifo chbt
muhg théng tin cao, seedMp h ! dxhdel:n§ dé liyu phahYypvadpdw h! d . d! qi Uwxoduitegig. q! i j
viyct:p ! s b -8l phanvidh vaseely dé liyu.

Sa nhpn thic va gia trxcl a d& liyu bud¢ cac nganh khac nhau t& by cac &ng dvhg 1/l ¥':¢ va cac cbu tric

quiin Iy hanh chinh phéict:q / ! Ui b z ! owg tdm cBkuycn sangsviyct:p ! sb! d. d! ginpegorhé qi - q! u
Ewi vii kirg trac thong tin, birg cac cong ty thanh nhéng doanh nghiyp hiyo {':E - YdE Wi hanh bd dé liyu.

SKmM hay muo - | rec @y deavh | dvHohbdhiyo ! Eclehuygn nay, & se tirp hoa sy dpn dpo ! it m»K

cul¢ cach mi:ng su thac se,ijo i ! Ho B tyEbt cif cac cong ty.

Viyc chuygo !eEsang cac quy trinh kinh doanh dea trén d& liyu sH khong dt dang. Nhieu cong
tyswgkg ! I i~ ! 1 i o-! w:okhdngeHhijo!li m’! an\ @ cudckoth'seedbhl cag khui
dé liyu heo ! & !glBang cao hiyu quij va se phat trign ¢l a doanh nghiyp.

Trong cuun sach nay, ching ta st Bxmn chim trong thrygili dé& liyv - | o x j | udthard bal nguyém chirgs
mut chl chuu - ! ynh biylu Buli va se ban véng cl a cac quy trinh kinh doanh. Trong bui ciinh khuj !UngU
ui >~ oh! ujo! u' oh! ofplphiinkéhgithach!thdc nosh Chuygo! ! BEsu khdng con [a mXX thupt
ngé& th/l ! Ynig U n6 trgthanh m>X nhu cpu thirg yrmy.
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Hinh 4 D& liyu va quy trinh 1a nen tiing cl a xay dang.
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DATA AND
PROCESSES

Hicv | Basachuyco! n_ oi ! d ! oggilfp bu imeu@dhdétEpjbsing nhéngtAE x ool j! .~ ! di o !

ly do cuwo ! t

< di !Yovjrzbsng klgdn ngé dT tinp cpn va kém theo cac hinh minh hoa do tac giitf o ra,

E Wc thimg krpEkc biyu !¢ Bilji thich trac quan cac khai niym chinh. Nh&o h ! thx h fBxva hinh iinh trac
r vbo! oYecrhsnExda by cac rao ciin nhpn thac va lam cho tai liyu dt higu ngay cif Evi vili nhéo h | dlih U
u ! E« z 3nd éapchlsEe nay qua phacy :p. Tht cij cac hinh minh hop - | b w ! kEExtrong cuun sach

o . zaV E Hclac gilif+o ra va thing kreEkc biyu ¢ ac quan héa cac khainiyn ! d i

9

binn.

Hgomo&iUuspoh! w' o!

MX¥bad! usboi ! E«-G.h! hj

oh

p Fred R. Barnard, tp ! t ~ ! mpj! @hAdh, 1927

o

m

« ¢ lién kg ly thuyrg vl thac tiTn, chang ta sissedMhg cac cdng cMtri tuy nhéant:o (cMthg Ia cdc md hinh
ngdn ngé), cho phép phat tricn giili phap ma khéng cpn kinp thac sau va Ipp trinh. Nyl b :n cha tropng vao
tailiyuthactito ! w, ! r v logocbng viye th&c titn viki dé liyv | i X:a edlthg by qua phpn gili thiyv ! p&

tién va chuygo ! o h g pHprEtha haicl acuwo ! t -

Uvz!oi]j

d i wu "pdEmojtid cac vi dMw | ! JingshYp cMthg.
_ 0 - kikdvomy ua m3codo Ei tuy nhans:o (Al), huc may va cac céng cMmé hinh ngdn

ngé IK¥n (LLM) néi chung. Nrgi khong c6 dé liyv ! pé vao chbu ! Ynglra hicu birg sau swe ve m~ ot dMihg,

ngay cif cac thupttoan tién tirpnhbu ! dv o h ! ¢ dungelp kigiguiE - oh'pm ] w! Hd™ !

. md Bk hanhcdb! Nj dsptpgu-! Thawz bb! @b & flih@hole avhdpZ 'Ed x !
xubthiyo! ¢ poh! ¢ o hdctriguyy ohrtm-~- d it Ipw t wtdiynLd Wiic'Bomg bong

dotcom". Ong nhbn m:nh r3ng cac tuyén by va viyd :& ! U d < d b'dm jribuy nh&ng o teng

'l i "Ho b x @ing & 'texthaod ting chysuw™ ! o hi ~ b #/ !36grédhmmb! di p! s
cong thacsa cla Al phijj ! YU E pigqudse E- o h ! hb!gd d w, pHquGDPe toanwups, U

thay vi sa chil y qua mac vao nhéng tuyén bu tai tirmg.

Hj

rv-.

ul n,

l'ohi~ b/

E Wi tbt cij nhéng U] néi rpm rkve cong nghy mKi va cac khai niym, 1& m¥ cong viyc phac ¥ :p va tymyEg

mo
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GBI THIYU | 5

Efim bito chbu ! Yngld liyu, churo ! i~ b! r vz ! us . o ied chyphaéc compcMineo lcas nhiyis yM
thac trp

Qi Ux o h! apitréngld ligu khéng phii 1a mX siin phrm c6 the tiji xuung hokd ! n v Bj¢. E U
<~z ! Miching! Yotho ! Hcxay dong. N6 b puEbzng mXX cai nhin myi ve cac quy trinh
vavbo lefiiyo ! d- - ! t b pulpEji cb o kién!tridtrong viyc tirpveq i b ! A ! d i

Céc nha phét tricn phpn men ! i . qihva BAc nha cung cbp &ng dMhg sk khong trHu i . odag! 1€ cho
nh&o h ! u ieilirany Hanh xay deo h - wiwli hhigv | o/htidng su htr | g i U x o ke tepm dé djiyiu &
mEmuj ! EpluBV ' n” ' i _oi !l joi!epboi! E~!li_oilui,_oil

Céc nganh khac [khac % nganh xay éng], crkngtizo! oi U! oh _ oiidqua! u” -! E~- ! us
nh&o h ! u ie biyu! GBA tan pha, va qua trinh chuyo !eik3 thugtsuclahgE b o h !

ditn ra mX cach ni:nh mu. Cac cong ty xay éng cpn phijj ! i MoginhaBh chong va

quyrsl | E p -&ng;céngty linh ho:t sku i v Ye Bilich I8n, trong khi nkéng cong ty

chpn cha siphifj Wi Bkt vi§i nhéng 1l i ro nghiém trong. Hay nhs Erg se chbo g

ma nhinp inh k3 thugtsuE~ ! h~ z! sb! us poyphayBaoododaDito h! ohi j

E. o! jThongij U #1 _ oi ! ui nganhxaydchg'p2016 mb j !

Céc cong ty nhpn thac kp th/l va d x ¥iva I4i ich cl a cach tinp cpn mKi s co thg Ezu | e Ui thrpe':nh
tranh ban véng va co thg phat trign, mg g ma khéng phMthuXi vao quym b cl a cac nha cung cbp 14n.

«~z ! mMkcla B khong chyEcwgu ! r v b ! d » lodh thongtin sxp tj - | n . b kgmsdatEno.
Trong cuun sach, H:n sHtim thby khéng chyla phan tich tinh t :ng hiyn+t:i cl a nganh, ma con la cac khuyi
nghxcMthgcvaviyd ! u- j ! uU!lbevmswd! nvi! ds_oi lydelabro !giEHU ie pobidlio hoth i j

dro !pé&trong kknguyén xay deng mKivanangcaokio‘ oh! di v zlagin  o! d

UUx o h 4 chh xay dong khéng chyla viyc seedMhg céng nghy va phpn maem m#i, ma con 1a mX se tai
E. oi ! h jncécdtkdc &am viyc vii d& liyu va cac mé hinh kinh doanh.

Coéng ty ¢ a bzn ¢ skn sang cho nh&o h ! u ieilching EYo by khong?
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TWJ ! . BN {OH\AI BN IN

B:o | E b mnhtrérotay phién bijn k3 thupt su mitn phic aDataEs j wf o! Dpo tlansviwd uj p o/ !
thugntiyo ! i x o ! wsp mhank ehang vho tai liyu, ching ti khuyénfzo ! o _ o ! mhibn ! * | E
phrm in:

Lubn skn sang: cuyn sach 4
Bxh d:ng in sitrgthanh cong
cMlamviyd ! E. oy, ahg o! d
phép b:n nhanh chéng tim kirgn
va seedMhg cac hinh iinh va bigu
Eh cpn thirg trong bbt kdptinh
huvng lam viyc nao.

Chbu !'YngUhinh iinh cao: tht
ciihinhito i ! \u htla fong bn
phrn ! j o4t tEnb bay w4 chbt
myhg tut nhbt.

Truy cpp nhanh chéng vao
ui~ oh lew!j K¥ng thuBr

tiyn,khifo oh! hi j ! &u " - ! E.
va lam viyc vli§i cuun sach Hbbt
KQE « v/ I}

Khi b:n mua phién bifo ! jpp !l El a cuun sach, §:n nhpo ! Beledng cMtiyn I4i cho viyc 1am
viyc thoiji mai va hiyu quij vl théng tin: khizo © o sedMhg nhanh chong céc tai liyu hinh iinh
trong cong viyc hang ngay, nhanh chong timthbz | d - dhlcpnthirg&va ghi chd. Ngoai ra, viyc
mua hang cl a b:n hetryviyc phe birp kirg) thac mH.

B:n c6 thg Ekt hang phién biin in ¢l a cuun sach+:i: datadrivenconstruction.io/books
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J!I QI RO

TAB/OH IbU! T ! MY ICACH WM>NG S4: CACH
Ul + OH! UJ Y HOA TRONG NGANH XAY
DONG.

Phpo !pi&tién cl a cuun sach xem xét sa tirg hda beh seecl a quidn ly dé liyu trong
nganh xay deng| tanh&o h! hi j ! di , gq! ui~ ! tynvpusmonhélg d! gi Uxoh! uj
hy sinh thai k3 thugt su hiyo { :EPhan tich sa chuygo !-eFcong nghy trong quiin ly

thong tin, s xubt hiyn cl a cac hy thung ERP vaijo i ! Hndkl a viyc phan miinh dé

liyv 'mghiyuquitclb ! d < d! r vz! us . fcibiytchi vtng vagobéotrint v
hoéathéngtinvatpmquantrgo h'! o h , z ! d | agphéh tich ldhdch gqlian thay cho

d. d! E. ol duanjclalchiiyén gia. Xem xétchitigsahj b! u' obpsuwui f p! d
nhan cl a khuj !Ynglhdng tin ma nganh xay deng hiyo 1 :Ephij MilEnkt va cac

thach thdd ! mj _ orip cée hyohlng doanh nghiyp. Nghién cav !xih vxnganh xay

dang trong bui ciinh cl a cud¢ cach m':ng cong nghiyp lpnthdu U! pptha on n - !

dv oh! aeni!W! uetdMigtrituy nhant:p ! w_ ! d-. d! q ipptrunghvdoaié - q ! u
liyv '¢Ezo ra I4i thre :nh tranh ben véng.
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DI gOOH! 2/ 2/
SO TIMNY HOA QuA VIYC SADYNG CE LIYU TRONG NGANH XAY BNG

So s b /i & a kiknguyén dé liyu trong xay dang

Khoifo h | 21/ 1 1 14, odnqth/lukepEh E < 'Kinnhan 55 ! Eac!hiyni m@ ! KcWhuygn cach miing
trong sa phat trign cl a minh, i by lwi sung du mMJ !¢l i f pelsEwo !xEi -aV E p . zflo Erdt soexubt
hiynclanhdo h! d” o h! uspvdiuljecoxdyBEahg b3 h btBét, gew . | Eath/ g pay trtHE | - !
Ixch seecl a nganh xay deng by 'plE

Khicacneo ! w' o! nj am, king trGc trd nérsngay cang phic £ :p, dr o ! it sa xubt hiyn cl a cac ngoi
Een va toa nha cong oo h puHién. Viyc phact:p hda cac de an kirg tric yéu cpu cac kit U! w _Jiqalin U
lyth/j ! y Uibftoganhdo h! hi j ! di , q!pwtjéh Whéo i ! Wip j jpudti@ trén!cde bijo h bt Bét
vagibz ! d~ jing had gim mé tij logic cl a viyc tinh toan khuj !YngWet liyu xay deng cpn thirg, chi phid a
chdng va tinh toan tien cong cho congviyd ! E~ ! i p ., o ! wy, thh kdbsaedkhy dé!liywm trong xay dang

E . wuclplE ta u gtkhi xubt hiyn cong nghy su hiyo {:E
U
Bres
Construction

autamation
G PIPLINE
:J'J @ oara Lake
T Process automation
and data collaction
)] (G—
CAD
v
. FLow Clgitalization of
. SPEECH TEXT Data and prajects and data
Construction with process flows
Eometrilchion seumd written documentation
wirbal agreamants
[ -
-
9500 BCE 3000 BCE 1040 AD 20005 20303
Turkey Cairo, Egypl Ancient Rome The advent af the personal
Hitual I'_II_|!|I,'|II'|E;3. Recorded calculathans Ecorsaimic and practical coenpEUeEr and the
Gihekli Tepe and estmanas toals for canstruction dewslopment of the Internat

Hinh 1.11: Leh seephat trign cdng nghy thong tin trong xay d ang: ta thdng tin bang I/ i
tuy nhant:o.
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T4 Ebt sétva gibz | d rwjcdng nghy su

Nhé&ng tai liyv ! pi&tién trong xay dang co ta thJ/l kdixay deng kim ta thap, khoiing 3000p5 1 11! o¥n ! us U
Cong nguyén. Ko ta E- -yd win @ WwHt hxj umij E - | Hyw .° hgBfh&hh vidi se ting bXXtrong nganh xay deng,

di p! qi . q! uythdnghdakimthad -!1lin ! uspoh!Inguilflgol@ntee ugimy ! E. oh!
kcuspoh! gi Uxo briggakimotricy « z ! e

Viyc seedMhg nhéo h ! g i Uynwegb ! gy tiEnBrong xay dang, chkng kizo ! o it h kt Bét, giby papyrus

i ,oh! ohi .eidokogibyknhadzB 1 LJ! &q Ip!! @‘i n! @Qghiktépdékyv ! ctpo ! IEi ~ otwihd™ ! " | E
seedMhg théng tin nay trong cac de an mKi. MMi | E- d i !l @rih&ochi! thd j ! d by lagmd ofichl tingy

tinh &' :ng hiyn:i cl a de &n, bao ghm céc tinh toan va vet liyu cpn thirg va chi phi thac hiyo / | U Usxtmmhg! u

thrygili hiyo 4 :Eviyc sHh&u dé liyu va mé hinh thirg krssy khong philj ! m® d ! o pjinp Bijal viyo dp dNRg

chang trongcacda- o! uUx o h UlmylehyE wq h uwlJj ' us™ ! m_ ! ui ~ oyhf:iwgvetliydi p! d. d!
cpn thirg va chi phi xay deng.

@ soosce

SPEECH

Canstruction based on ]})
varbal agreaments

@ :ooomce

TEXT
Construction with
wiritten documentation

Hinh 1.12: Giby papyrus thrpkskJd J JKt @dsigthguyén, mé i chi phi v trang tri cac la':i cea se
i ~d! oi bv! upgnhaahg!gid bzogrks thipt khxg sap.
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Nhanlo: ! Ebtkhailo h ! 6 / 1 1 ¢dhwytnnélcde cude trdo chuyynbgngmivoh! t boh! w' o!
bitn virg trong viyc quiin Iy cac de an xay deo h - | w_ budV w Wietkindvimguh/] ! hjcbo! E
chuygn ta giby t/]sang d& liyu s o i U! hm lavnguyén chinh cho viyc Ipp kibhe zch va kigm

soat.

U U x osho!i uUyc phat trign cac quan hy u i U x Prhvl tien ty E - | u ir'y s8 kuBt hiyn cl a ché virg va
nhéng lupu ! t pU tiék giili quyr cac vhbo !efranh chbp, nhdo h' ! h i | pudi&n vegchi Bhi vt liyu va khui
muhg cong viyc trong xay deo h ! Ee ""fEsa xubt hiyn cl a nhéng quito ! mu tlérEtrong nganh xay dang,

o hJWcé nhiym vMghi chép, theo ddi va chy trach nhiym va théng tin quan trtp h | mj _ ow th/ivhbrova E
chi phi cl a da an.

Ngaynay,®&liyv ! E- o h! wb jub b &7 tkrhiteus ahiing khdng chyghislzi cac quyry boE | E Hd 'EBU b !
ra, ma con trgthanh congcMde Ep - o! w_dorm™ ludlixo h! mBE/ ! Ugi Ok d Bnllygdd ang ! r v
hiyo {':E ! Ye WAy dong - chuygo !eEkinh nghiyn ! u~ d i ! my thungira qugw Bk dea trén d& liyu co

cbu tric va co thg kicm tra.

Rvz! us _ oficéng éMdlla triti nghiyn | Bt ! & khign bHi dé liyu.

.
Bbtkdr v ! us . oi batrémpviydchuygo !'akkinh nghiym trong quéa kha thanh cong cMIpp krbhe zch
di p!uUxoh! nyh] U5 pp b lydikjEkifivn cho mX tep hip dé liyu c6 cbu tric, viyc phan

u di!to ! dip! égdoF!lpE BHlfi.sb! o

Chinh @& liyu Ixh seela nen tiing cho viycde E p ~ 0 - | w _ ¢lhiyri rd rang kriguij cong viyc
E-!ip,o! ui  bpicdinhinwdacyngtudo i ! Ho b mhéng krg quij nay.

Xem xét m¥ vi dMcMthg td xay deo h ! n p o p mjing ihj ki Jpp kmholch th/]i gian cong viyd - ! J§ ta U
sixem xét khuj 'YmbJ! ¢ _ ! Xphachizp ¢l &cbv | u s ° aulkiwn, th/]Ef. Giij seerang mX nha thpu cM

thcus _ o! dJlngHokcuslivubehsaeclb! d” oh! uz! us poh paoab)chd thby rgng Wyd JeE 1 3 4
bé tdng cho mX cbu trdc monolithic ¢6 diyn tich 200 m2 trong th/]i tiry | n Lphh 14 8 - 6w 6Engay (Hinh

1.13). Chinhnhéngthuo h ! | _ ! u dHu!i mvoz Hakdowiyttde &€ p - o/l giam hoan thanh va tinh toan

tai nguyén khi Ipp krphe'zch cho cac cong viyd ! u U s iong cac do - o ! u U x osla trém bhgrig déliyu

Ich saenay, nha thpu hokd ! o/flgp do toan coth¢ EUDb | s -edjd Iy, doa trén kinh nghiyn ! E~ ! ui v !
E W, va th/T gian cpn thimy ¢ Aac hiyn caccongviyd ! uUsespaoah! o' n! 3 1 3alkiwwd pddhloch d ! |
to.

Us p o hidghYp bay, viid | E . o i fi dign - quédtrinh phan tich ho:u DKEh | o DXU! ah mdhuaygo !eE

dé& liyu tli¥ =c thanh kinh nghiymcé cbv | us° d - !-#hanh M edhgEEMIEp krsho zch chinh xac. D&

liyu va quy trinh 1a mXX hy sinh thai thung nhbu - | o x Jtankhdngthe thnt:i ma khéng cé cai kia.

Hay coi nhéng gi c6 thg Emp | Ejedla c6 thg Enp - | ENpg nhéllg gi c6 thg E p Ymg U
va birp nhéng gi khong thg E p Uimg thanh ¢6 the E p Ulm U

Galileo Galilei
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historical data predictions
= | | Me
; ; ; g A
| -l"i:i !"I:J i':d:l E i .."-
' 2023 2024 2025 B e
I | I 2 |
Ll L E
i o
= 200 m? 200 my? 200m* 200 my?
A e
T o 0
£-) 4.5days 5 days 6 days ??days  2°
LR e O
-

Hinh 1.13 D& liyu beh saE™ o h ! wb j !)atsp d& loyd Hutin tuyyo !¢Ha E p < o¥t thong cac
Ej !YmB! uspoh! uUxoh! mbj

Trong bui cifnh kinh doanh hiyo 1':Ephan tich d& liyu trgthanh m thanh phpn quan tropg trong viye quidn
lyde an hiyuquit, tuj ! Uv ! i~ b! r v z iwubgkclunp ! Yo, INgaibxay deozh ! E bpo tirg agn bun
cbq Hphan tich chinh, mei cbq ! #Eau trif I/ mX cau hyi cMthc va cung cbp nhéng IY4j |~ JEli! IEE p /

Phan tich mé ti - trif /T cau hyj ! @ E jh _ ity E8?"Vaycung dp dé& liyu bghseedv oh! oi Ul ¢ . p! d. p!
ve cac sa kiyn va ki quittrong quakhd; ! us poh! c b! @2085), vind beb§ tBnty 8hd chbu
trac monolithic ¢6 di yn tich 200 m2 trong th/]i tirg ! n Gbb t& 8 - 6wl 6Ehgay.

Phantichchro ! E p tritd/ cau hyi "z ! t mpnayBdiz | s b @#ph hguyérdnhai gay ra \bn
Ea: phan tich cho thby th/j ! h jebéotdndgcbv ! us” d! npopmj uflfigl! oUbh! m_o! ep! u
chen! r v . | us  Angclafbé téng.! d

Phantichde Ep -0 Bngtd ! u U x ootE!lpmtpj! Hd road!thg xily ra va th/]i gian thac hiyn

cong viyc, trif 1/l cau hyj ! @t BijsH xily ra?": ba trén dé liyu eh sae do E p - gng wyd !elbé tdng

chomM¥cbv ! us” d! np o p a¢godiyntich200thtmmg'thuliti ! nUb! w_p! 8 n! 31371t
mbt kholing 5,5 ngay, Wi se xem xét tbt cifcac ymitu w _ | yKo!hi! Erg. ! ¢ j

Phan tich prescriptive cung cbp cac khuyrs nghxte EXig va trij I/]i cau hyi "cpn 1am gi?", cho phép
caccongtyloachmp ! d - d ! Magteji!! Ueytuj!!.Uv ! i~ fc! vil M mén lssedhg cac phM

hj kdbiyu lc & oud "E~ o Brgdib ! ¢ _ ! u” o dulkiyos! ¥Emicaofsp kipho:d i & e
tong vao nhéng khoiing th/li gian cé khijo * o h ! nBp bhbtute chac cac che chwn£:m th/j cho

d” o h ! ueupnay sHgilipdgt ngxn th/li gian thi cong xuung con 4-4,5 ngay ngay diu s p ceb ! Ej
kiyn th/ji tirg khdng thupn I4i.
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What
happened?

Descriptive —3 [|200| Historical
Analytics — data, reports

. . _ 4~ ldentify
W e — @ Sl

Analytics problems

What will o “  Predicting
happen? Ere?'ﬂ""e > A‘* risks and
nalviies Y timelines

t?ggg Prescriptive =3» @ Automated

Analytics =2 recommendations

Hinh 1.14 CAc lg:i phan tich chinh: t4 mé ti{ qua kh& Erg quy trinh ra quyryi bok ta EXig héa.

Chuygo !eEsu toan diyn, yéu qau chuygn sang phan tich hy thung va quiin ly dea trén dé liyu, khéng chycpn

thu hat cac nha thpu bén ngoai ma con cpn hinh thanh mX DKE! o MbXkdo ! o ‘s @At tivanh vién ch
chutclb I¥E! ohv | o, z ! @nlysiinphr &t dJ)'& figu, nha phan tich va kp trinh vién, nhéo h | dlih U
sHlam viyc chkt chir vl cac bXXphgn kinh doanh (Hinh 4.39). S hUp tac nay la cpn thimy Ic Ekt ra cac cau

hui phan tich hyg ! m’' xhhvaipH higu quij cac nhiym vMkinh doanh trong viyc ra quyml bnE. Trong bui citnh

x& K théng tin, d& liyu khéng chyla cong cMhe trYma con 1a nen tiing cho viycdo E p « o Mjw!, Wwd i ~ b/

Trong xay dang, chuyco 'eEsu Eb o h ! wgi baod!dc. d ! qi U x ofkn qiin ly galven hgnh cac
d”oh!us, . oi /! Regrllasshoathohgotin zkhi ttldi cac khia £:nh cl a quy trinh xay deng
E WUc chuygo !eEsang d:ng s4, phi hYp cho viyc phan tich.

Sy hoa thdng tin trong quy trinh xay d ang

Trongsuuu ! i , oh! oh yjoYao! ru-i I" loiYc bhilfi wong=x&y denggpo ! oi U! | i "eph! oni o hE
trong vaithpp kikr v b - | o~ ! tE(Hihhul.18).h | w

Theo nghién ciu cl a PWC® "Quiin ly d& liyu. Nhéng gi sinh vién cpo !¢Ehanh cong trong thr,

gi§ ' 1 j oi! ep b o hhinh ohdrg'u 2016 [9],00% bt cif dé liyu trén thrygij ! EMHd E U
f:;p! sbl uspoh! i bjm!lod'nd!lr¥ b2 § *u/plotiyicde!cang ty khdng $aadvhg dé

liyu nay m¥u ! d . pa ill B/Eching hdkc ngm trong cac hy thung r/li¥:c, hokc chyE Gd ! mBv ! us
ma khong cé phan tich thac tmy

Trong nhéo h ! o ‘pm!! B<azh-j !bt! u wjo! YnglH&iliyu chyu * oue,!ghg ! Ea26 w{fuubczuf! w_p!
3126!'m_o! 292! {fuubczuf! w,_, p! o' nllcBalcd8ctdny tg 44y donglva tbilhgKnpo h . z - ! ¢
E Wc Ibg !'p¥Ebang tai liyu do &n, beh trinhcongviyd - ' u oi ! up . o! w_ lucvkipiin dr2@/3Dy . j ! di
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d - dethE:o h ! Y& skedMhg 1a DWG, DXF va DGN, trong khi cac mé hinh 3DesdMhg RVT, NWC, PLN va
IFC@. Céc tai liyv ! w'iim bijeg tinh va bai thuymy ! u's Yab!i mEWWju ik d:ng DOC, XLSX va PPT.
Ui _n! w,_p! E - liimhteed pd wipthd Y8 B im'8 e WBju teilEd:ng MPG va JPEG, & liyu ta cac
thanh phpn loT, thH RFID® (ntpn € :ng va theo dai) va hy thung quiin ly tda nha BMS (giam séat va kicm soét)
E Uc gag rwhRheo th/] gian thac.

a0n

18] Pettabytes
175
| e
Real-Time Data: RFID, BMS 8 1.8
- Massive ImagefVideo Data: JPEG, MPG {j .
p i = =
’ Cloud-Based BIM o
E Digital Coltaboration
u 125
E (=
=2 Aclvanced Al/ML Data Procassing
i oot Large-Scale Digital Twins
'
O
2.8
=]
a
50
25 15 Zettab
2 Fattabytes
- ol i L -
— 2010 3015 2020 34
fear
2D CAD Formars: DWG, DXF, DGN 3D Modal: RVT, NWC; PLN, IFC
CHTice Files: DOC, ¥LS, PPT First loT & BMS ||1:Egratian

Hinh1.15Sahj b! u‘ oHpsunhah ¢ & khuj !Ynglde liyu 2010p2025 (theo tai li yu [10]).

Trong bui ciinh khyj 'Ymb! ui ™ oh! uj o! u‘ o habo & i I dvorhkt i&imhuocipu!khdrg zhytau
thpg ! w_ !8d®liyv lus . ! dmbokien ! us b - ! y . d/ngva rgesly-phak gich & Gyu. Ngay nay,
nganh coéng nghiyq ! E b @ h!! ruvsb !':h $ullhga théng tin tich cac - chuygo !eEhy thung tbt cif cac khia
¢:nh cl a hgzu DKif xay dong sang d:ng su, phi hdp cho viyc phan tich, ditn gilii va te EXag hda.

S4i bl ui” oh! uj o! gpthbng tinive tkt tifeacithad the vauyiw tu cl a de an xay
dang va quy trinh xay dng -bao ghm ciinh&ngthan _ ! di ° o Kd 'ubbJl au!slUi ~ oh! djpj ! m, ! ui~
tin -vachuygo I'eE ! o~ ! uph ¢:ngidé IV - ¢!laf cho thdng tin co thg E p Ui io E Ymg U
va thugn tiyn cho viyc phan tich.

Trong bui ciinh xady deo h -av Ep , z ! d~ ! odva-biguthrbzng bon gu'thdng tin va tbt cij cac ymy tu

cl a da an va tht cif cac quy trinh -té viyc di chuyen thigbxw . ! d p G !!ouhsU, o Via h teB 'du«d BivE j

th/]j ting va khi hgux:j ! d~ dlmg! giasiet liyu hiynf:ivaldisubtclb! oh<o! i _ ohlvdisnMo h! Uxoh!!
tiéu hinh thanh cac mdé hinh phan tich.
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Ny bB:n co thg E p Uligdhéng gih:o ! Eb o h ! qithknb bgnglcanjsu-d~ ! ohi ~ b!
lab:nbiny '@E§ h . dcB Be BV / | Oingbrhkhoog the bicu thxEgy | EJK! n

d - dipli By, thdc clab:n bt hznchrpva khongtiub ! E. o hgE O m_ulihj bj !
Espnkhd RvE- ! oi Uo h! Efldmad D&y thacikhoa hre thac sa.

-U. Thomson (Lord Kelvin), 18241907, nha khoa hud ! o/hAldh

Sui~ bl ui~ ofihxa aaghdir wed truyen thung trong viyc thu thep théng tin, khi chyghi:l:i cac chysu

d x finc chkng Ko ! o i /Ttbnly hokc chi phi thac trycho vet liyu. Ngay nay, lpy | o ibtkipss kiyn nao

dv o h ! @E Yc shuygo !eBhanh dong dé liyu, phtt hyp cho phan tich sau w4 viyc seedMhg cac cong cM
phantichtiénting ! w_ ! d . d ! q i T may.Npamh xaygBoih ! E .~ ¥dachugco ! n . o iiir: @ bith ¢

vH giby, biing tinh Excel va chydf n b3ng miyng - sang cac hy thung k3 thugt su- | u s p oehymwiEu cll bnlwE

u Ynhg trgthanh nguhn dé liyu. Ngay o nhan viéen-ta k3t UhgEl d” oh! oi « o !/ings gi®E ~dZ !odr ! ouhs!U
E Wi coi la mX tpp hYp cac birm sy k3 thupt su va tep dé liyu.

Theo dé& liyu td KPMG "\bo !eBuen thud - cach tinp cpn mKi: Teeng quan xay deng toan cpu
0' n! 31 3 44 sab kthdet ss, Al (Tritwy nhant:p * ! w_ ! Cj h ! HRHAchimhé& b BOG ! u s
lac chinh trong viyc nang cao tinh sinh I4i cl a cac da an.

Cong nghy hiyo !':Ekhéng chyE x o finthga viyc thu thpp thdng tin, lam cho né phpn 1B te BXiig, ma con

gin! E«- gd! ) ! qiédé hyl K quila cac cong ty td by cach tijpecpnchoplud ! w_ ! ui €di ! mUv
toan bXkhwj 'YmbV! ui ~ @bl up b L Edi leundymHeoa nmde h E ghkieni! o* o h lydtaj p! ! Unj!

i b!rvz!us_oi.luspoh!uUxoh! mbj

Sw héa théng tin va k3 thupt s héa cho phép phat hiyn gia trxtiem ro - K ls B« z | Hcddeb | E U
dMigclb ! ui ~ o h! dgtechdcimpjcdctEhYp ly, d& liyu c6 the c6 mXK cud¢ sung tha
hai: ching c6 thg E Uc tai seedMp h - | t v 7 Vadidin hYp vamcac dgh vMva gilji phap mi;.

Us p o h! u Uwhoéahthonghin co th¢ dr o i viye to EXag hoa hoan toan quy trinh tai liyu, tricn khai cac

quy trinh xay deng ta quitn va sa xubt hiyn cl a cac nghe mHi - nha phéan tich dé liyu xay dang, chuyén gia

quiin ly de &n Al va ké t U 3 thupt su. Cac cong trinh xay dong sHtrjthanh cac nguho ! ui = oXhg, wyj o! E
viyc ra quyrwl bnE sH dea trén cac sa kiyn k3 thupt su E < o h ! py ya@d tht; tai 0, thay vi dba vao trac

giac hokc kinh nghiym chl quan.

Thongtinladumyclathrk3 2 - 1 w_ | giXo b !l aittrdng! m_ | E
- Peter Sondergaard, Ph6 Ghtxch cbp cao Gartner®



SO TIM HOA QuA VIYC SEDYNG DE LIYU TRONG NGANH XAY ®NG | 10

Theodéliyuclb! J pU! Bo b mz u jaditp!ramg chitiéd fo@®pu'cho quiin ly dé liyu va

phantich swu‘ o:frh A 1855tkE™ ! mb! w_ p! 0513 368ETL I 4ribrh wo, !p ' Wtkig ! 314 1- ! w
u‘'ohbothsU_oh! o' ntusvoh! c_oi ! mitbtcH@a&thanHphm leEl UL oh! | i~ oh!
Ui vkitud DB i U! oi bv; ! gqi « o! gnnhdnhchbrmarbng khi so w'! @ Hpguckal

cac hy thuo h ! maJdé liyu & E b oy :idRhan tich ssmang:[:isa u‘ o hbhgunkadh nhbt

trong hy sinh thai quiin ly dé liyu: theode Ep - o - ! r handsau ‘! @6DGOKE™ ! mb! w, p! o' n!
202318n227,9tkE” ! mb! w_p! o' @dg¥¥tkliu ‘! aiiwh W oh! o n!lusvoh!c_oi!
27%.

VKisahj b! u‘ oh! oilbaquathint s4 h@athénd tin va se phat trign m:nh mircl a khuj !'Ynglhdng
uj o- ! c:brmchads @nixdyBso h ! w_ ! d~ o hilj mdEKE/K ohio ¢pg | m @, \phao tich va xeely hy
thung cac dé liyv ! E'fn'he Vauh 'Um, ! hngnhhbh/\g!E.. §ng thach thac nay, bk 'plEtéa giga nhéng
o' n! 2::1-"! 0h gl ExilpEthuypoh €Ehang lo:t sang viyct:p ! s b - & vinduiign!lyuasliyu
Eyn teel t& biing tinh va tinh toan da - o tykbiin virva hyg ! hig.

Céc tai liyu giby truyen thung, yéu qauché | * - | dnggw!! m's- | ynh kipvy | olinrigtl s | E bpa bx! e
thay thmybHi cac hy thung k3 thugtsu- | us p é liyv EBdJem® e Wiwsngcocbutraicl uspoh! d. d! dx!
sHdé liyu cl a cac ang dvhg chuyén biyt.

8 i et Y
— —
—."‘/_-_/’—’
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DI OOH! 2/ 3/
CONG NGH VA HY THUNG QUAN LY TRONG XAY BNG HIYO £zl

Céach ni:ng su va sa xubt hiyn cl a cac hy thung MRP/ERP m&-E v o

Ko h v z | o& wvabkeslyl da lsyu hiyo 1':E ! K ding k3 thupt su by plEVKi sa xubt hiyncl b ! ¢ Zovhd u

nhéoh! o n! Hra&hlje ! o h ! &Vl satdMhg khuj !Ynglthdng tin [Ko / K BEpha tinp theo la sa
xubt hiyncla€E~ b - | E i hadn tbam dach tirg cpn quiin ly d& liyu trong nganh xay dang.

VHKi sa phat trign cl a cac kho d& liyu, thxu ST giilj ! q i - dbt hiyn nhiguwcong ty bxu auEphat trign phpn
mem md-E v oglf4 | s b -8l xael) d&lliyuva to EXg héa cac nhiym vMu i /Big xuyén.

Sohj b! u‘ otHpsunhah @ & kihvj !'Ynglhdng tin va cong cME - £ oe! gt nhu cpu phét
tricn cac giiti phap mo-E v o | up, &hidrig ichylam viyc vii cac typ riéng |4 ma con gidp quiin
ly va kicm soat dong dé liyu trong cac quy trinh va da an khac nhau.

Céc cong cMtich hYg !pEtién cl a nan tiing khdng chycpo | m B tailliyusna con phiti ghil:i tht cij cac yéu

cpv ! uidbvahoFu DKEh ! uspoh! d. d! rb 2 Bd/suy mé yad qujlalgivadwd it d° ohYyc E. ! EU
ghifsj ! K ding gia trxhokc thuXdl ! u™ gothia¢ Hiyn nhéng mM tiéu nay, qan c6 mXX hy thung c6 thg theo

ddi cac tinh toan chinh xac va cac quyry boHE | E Hd | EBU b !éagonen!tid ih | o hz U | EWthanhscac hy

thung MRP (Lp kmho zch yéu cpu vet liyu) va ERP (Ip krphe zch nguhn lac doanh nghiyq * - !H@én!phes

bimta Epunhéo h! o' nl 2: : 1

/=D =~
2

@ vrpP @ mre @ ere @ err

Material Manufacturing Enterprise ERP as
Requirements Resource Resource internet-enabled
Planning Planning Planning software

1970s 1980s 1990s 2000s

Cacthanhtav ! u s p o &clcang roghy Imw v&!d&iliyv | Ero!l gt sa xubt hiyn cl a cac hy
thung ERPvaonto h! o nl 2: 91

Cachythuwo h ! NS Q! wav ! B § QHo Burtitng €ho kiknguyén su héa trong quiin ly quy trinh kinh doanh
va cac de an xay deng. Cac hy thung mé-E v o - | pvl oBtURing krmEg ta BXg hoa cac quy trinh kinh
epboi ! di pnapntidh BYp VKecAc giili phap phpn mem besung, linh ho:tvathichdo h! i x o/

Céc gilli phap bet v o h | oYc thity EniEc xaely dé liyu va quiin ly ¥ dung cl a cac de &n, ching hokc thay
thmcac mod-E v o buobnk cl a cac hy thung I¥n, hokc hiyu quii be sung cho ching, mHriig chdd ! o* lmh ! d
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toan bXkhy thung.

BPM SCH FEI"I MEP CDE CAFH RF'II"I

@ _EPN. CR CAD ERP1 PI"'IS EHS AR!\"R

Engara!

8880888808¢€

)
08008088088000

Hinh 1.22 Cé&c giili phap phpn mem myj ! E . | u v HE!" oultvadic nha quiin ly vao doanh
nghiyq ! cHEuiin ly dong dé liyu.

Trong vaithep kkr v b -1 d. d! dav b n M BurtiboE - B - Epuidd chc hy thungmd-Ev o - ! dpj ! di " oh! o
nhéng gilii phap tich hyp lau dai.
Theobéocadoclb! Tpguxbsf! Qbui ! 0o n! 3133-4¢ d oddighythhimg! usvoh! c o
FSQ! m_, ! : / B.IrngBinhkinolng 26% nhan vién trong céng ty sedMhg cac hy thung
o, z/ ! EvkEn¥iteécBad ! d- ! 2/ dohgottnt/chiphitrico ! | i b j'*t RGIQ! E
11/ 111 E° ! mb/

cpv! uU! w_iipphap métE \ng ! E- o ¥ lquyen mgay cBng trgynén kém hYp Iy trong bui ciinh sa phat
trign nhanh chéng cl a cac céng nghy hiyo {':Elinh hg:t va mH Nrw nhéng khoito 'pE! u Ulpp | BIYw E U
thac hiyo - aulgan trung 1a phifj | E « o'ki m¥it pachl kindch quan vai trd ¢l a cac hy thung hiyn co: liyu
ching c6 thac sa cpn thirg trong dai b;:n hay khéng, hdkc cac chad ! o laateHany co the E e xem xét

J+i va thac hiyn mX cach hiyu quiivaminhb:di ! i x o/

MM trong nhé&ng vbo !alEhinh cl a cAc nen tilng mé-E v o \oil jirong viyc xeely dé liyu 1a ching tep trung

héa viyc quiin ly dé liyu trong cac ang dMp h | E~ o hf quit lapdg liyl - tai siin chinh cl a céng ty - trHnén
phMthu¢ vao cac giili phap phpn mem cMthg, cha khéng phijj | &dilY) / du ndy fizn chrekhito * o h laau « j !t
dMhg théng tin, lam phac £ :p qua trinh di chuygn va giim tinh linh he:t cl a doanh nghiyp trong bui ciinh

n” j UngsvE b o h ! winbanh! ckbng.

N c6 khito ' o him hit tpm quan tropg hoke nhu cpu ve kil tricmdé-Ev o! E- oh! 1 o! uspoh! uUx

d” ! m'gcompnhegh ngay hdm nay 3ng cac khoijo ! d i j ! gtia la khing thg thu hhi va tep trung vao
viyc chuyco !eFching ! Yo Bang mXX hy sinh thai su mH, c6 thg mgr¥g vathichdo h! i x o/ I |
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Phpn men ! XE quyeo ! BAdUk& ! u s Y sshkigro soat tuyyu MilEl a cong ty phat trico wEvKi

ma nguhnva dé liyv ! ofp U e’ &jdtoEalirong quéa trinh seedMhg cacgiilj ! qi -~ ggy.0i U! w
Khac vi§i phpn mem ma nguhn my- ! dlildithg khéng cé quyan truy csp vao chu tric ny b

cladng dvhg vakhéngthgtan . oi ! y f n! yeihaked ! e ghiplznd theo nhu cpu cl a

n.oi /! Ui b zbui ppiii iiiia gitly phép, cho phép quyen saedMig phpn mem trong cac

giki bi:ndonhacungchbg ! r vph.! E

Céch tinp cpn hiyo 1 :Etpp trung vao dé liyv - @xiibt m> mé hinh khéac: dé liyv | o _ ‘dcledt I8tai sitn chirg

myt chinh - BEX¢ Ipp, ben v&ng va tach biyt khyi cac giili phap phpn mem cMthg. Cacdng dvp h - !Yo:lhi,U

chytry thanh céng cMEg lam viyc vii dé liyu, c6 thg E W thay thrsmM cachteep! n_ ! I i~ oh! d” ! ohv
mbt thdng tin quan trong.

Se phat trign cl a cac hy thung ERP va MRP trongno h'! o n! 2: : 1bp €he doani mghiyp dhéng

cong cMm:nhmrEgquito ! m' ' rvz! us_  oi - ! ulmihy quiibbong/-~seohhj 'bE jul’ logn!'Ex o h !
su myhg nhan vién tham gia vao viyc quiin ly dong théng tin. Thay vie EX6 h ! i ~ b ! win hoacaomhiym

vMvgn hanh, cac hy thuo h | o _ Jind tuoi radcac cbq ! Yphac £ :p, quan liéu va phvithud vao cac nguhn

lac CNTT mibXX

Hy thung quiin ly dé liyu: ta khai thac dé liyv ! rdt cac bai toan kinh doanh.

Céc cong ty hiyo Y':E ! E b dijhMipkt viki nhu cpu tich hYp nhieu hy thung quiin ly d& liyu. Viyc lsa chtn
cac hy thung quiin ly dé liyu, quitn ly khéo 1éo cac hy thung nay va tich hyp cac nguhn dé liyu rfli¥':c trg
thanh nhiym vMquan trop h 4i @4 hiyu quij cl a doanh nghiyp.

Vaogiéanhéoh! o n! 313 1- ! us podnddavd hhgcodthbotimuhdz yic zdke! us’* n! ) w, ! us
cong ty I¥n - hang nghin) hy thung khac nhau (Hinh 1.23), nkéng hy thung nay can hgzu DKEh | i _ jeltht =~ b! E
cii cac khia ¢:nh cl a quy trinh xay dong ditn ra sudn syw . hng bX

Theo nghién cau cl a Deloitte® "Quiin ly doa trén dé liyu trong cac do an vun k3 thuptsu# ! o' n!
2016 - m) chuyén gia xay deng trung binh seedMhg 3,3 &ng dvhg phpn mem mei ngay, tuy nhién
chyc6 1,7 trong sw E~ ! Y€ tich hYp vii nhau.

8

Preped [

D

-SMS

D
O 0 B © 809 QJ
; 0 ] i ¢
CAD ©-FEM-G-CAD-G-MEP [}~ ERP1 «——+CPM:

Hinh 1.23 Mei hy thung kinh doanh yéu cpu m»i DKE! o hv | d i ypaa no qaitm Iy g6 trach
nhiyn ! ¢quiin ly dé liyu mX cach chbu ! YgJ
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EW ! E<« z! m_ ! e bythuhg phebim ofio cdd cdng ty vaa va In trong nganh xay deo h - YcBa
dMhg trong quiin ly hiyu quit cac de an xay deng:

ERP (Enterprise Resource Planning) Eiim bifo tich hYp cac quy trinh kinh doanh, bao ¢hm krstoén,

mua s va quign ly da an.

CAPEX (Ppn mem Lgp kmmhezch Chi tiéu Vun) - E Bc seedM h & IEp ngan sach va quiin ly cac
khoiio 'pE! uU! u_ j ! di aénxayusopho h 'hd “uh!tleyphidiafisincu B i | wy ! E
uU! w, pnidai b:q.! t

CAD (Thi krpHe tr4 May tinh) va BIM (M6 hinh Théng tin Xay dng) - E Bc seedMp h £ 1Fo ra cac

bitn virk3 thupt chitimi ! w_ ! di~ oi !'y. d! dv o h &@icdd hndGad hy thung iay tepi ! 4 E! d
trung vao viyc lam viyc v thdng tin hinh htgc.

NF Q! ) {nwaUuhg) - cac hy thung k3 thupt bao ghm cac thanh phpo ! d x ! \nivaung!dihj chi

tirg héa hy thung "ri:ch mau" bén trong cl a ds an.

GIS (Hythwo h'! Ui ~ oxhly) uEj Yz saedM h & @han tich va lpp krphezd i ¥a Binh, bao ghm lgp

bifo 'hEa phan tich khong gian.

CQMS (Pmn mem Quiin ly Chbu ! YnglXay dong) - Eiim bijo r3ng cac quy trinh xay dong tuan thl
cactiéuchuro ! w_ !y iv!z Emlpp gidp lo:i by cac khuyry ! GEj

CPM (Quin ly De &n Xay deng) - bao ghm Ipp krbhe:ch, phui hYp va kicm soét cac quy trinh xay

dang.
CAFM (Quio ! m" HHEwxYMay tinh) - cac hy thung quiin ly va bifo tri cac tda nha.
SCM (Quiin ly Chuei Cung dng) cpnthing lc&j | Uv ! i~ by wfliya d thbimg tin gi€éa cac nha

cungcbq ! w, ! d7Jng xay darggU

EPM (Quin ly Hiyu subt Doanh nghiyp) - nham ciji thiyn cac quy trinh kinh doanh va hiyu subt.

AMS (Phpn mem Quiin Iy Tai siin) - E Wc seedMb h ¢t | U v !y sadolNVhgy fuitn Iy va bio tri thirg

bxw ., ! dK:tang trong suuu ! w~ JHdhd t& sin.

RPM (Quin ly Tai sitn Thac) -bao ghm cac nhiymvMw _ ! r v z | us . o duitnjy vaosnihantb o ! E
d-d!u” b!oiby-!wdvldhlvdiEU! d. d lniiénjquan.h vz _o! w,_ ! u_ j !t



| 15

CONG NGH VA HY THYUNG QUAN LY TRONG XAY BNG HNO £

m.-.uﬂ.u.u.u.l.unwum.|uﬂﬂuuunuuu..u.......u.uqlﬂ.u.u.ﬂ .......... _ _ ||||||||||||||| ||-|"
| 4 " para- @ mﬂ_mmsﬂ Eﬁ:ﬂ aL = |
= - ~ LNI¥daE - ! = | e m sunddns  (]Q ",
i Tst] 1
@ —ﬂ & ﬂ 6 55 ‘ nﬁ ......... o= - s [P ..“..L__m_ﬁu ;
___,...,_,.,.; SWY- —qancl T | .o - 300 : r——— 7 ‘. =
: - ¥ — __h_ ¥
; g|di @n_ _ Wig ae ﬁ @ |
s 0 Wy ———" =gprires dan-o- nqu ‘o-W3d-o- E_u U osgg |
— <«  ivs- ﬂw ” :
S 66 68, e@0E] o
2 e =~ ||Bf: |
=== 81| 205 | == ey s || |
LL3 it = == . 4 W —— K
i AP s |
2 (806 |75 g @ @ |1=
=3 = = 1 =TLE = = = Lx3dvd |
il SHI=—'0 - jig-— e

3115 NOILDNY1LISNDD ﬂ_q 1 omq _m
X Jojsanu) -

Hinh 1.24 Mui quan hy giéa cac hy thung, ki n4i cac quy trinh cl a céng ty vi&i dong thdng tin

ban khac nhau.

ong

h

giéacacp
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CAE (K3 thupt He trYy May tinh) - k3 thupt may tinh, bao ghm cac hy thung tinh toan va mé phyng,
chkngh:0! oi U! qi potéehdu k-0 ! Yy G F Big!law htic €hbt Iyng tinh toan (CFD).

D G E Mf)g lac htic Chbt Iyng Tinh toan) - mé phyng cac dong chity cl a chbt Iyng va khi. La m¥
phan nhanh cl a CAE.

CAPP (Lpp krpho zch quy trinh he tr4 b3ng may tinh) p Ipp krshe zch quy trinh céng nghy/ ! Ycdae
dM h &1Fo ra cac bifo 'hibKtrinh va cong nghy.

CAM (Siin xubt he tr4 b3ng may tinh) p siin xubt te BXig,st:p ! sb! d. d! didlkhighdhars 0oi ! E]j
may CNC.

PDM (Quiin ly d& liyu siin phr'm) p quiin Iy dé liyu va siin phr'm, hy thuo h | mdva quidngly tai liyu
k3 thupt.

MES (Hy thung thac thi sitn xubt) p hy thung quiin ly quy trinh siin xubt trong th JTi gian thac.

PLM (Quio ! m' ! f'sifo phe'nB p quito ! m' ! fMicla m¥ ghpn da an, kg hyp PDM, CAPP,
CAM va cac hy thuo h ! | i¢ kighi sBat toan diyn siin phr'm t& phat trico ! gt tai chrp

Nhé&ng hy thung nay va nhieu hy thung khac, bao ghm céc giiti phap phpn men ! E:pd he- ! Hihahhumsi

phpn khong thg thiry trong nganh xay deng hiyo !':EVa biin chbt, nhéng hythuo h ! o . z ! mydédiyud ! d x ! t
chuyén biyt vii giao diyn than thiyo - Wmbijo viyc nhgp, xeely va phan tich théng tin hiyu quii Htbt cif cac

h j b:jnlthgpkmyva xay deng. Viyc tich hYp cac cong cMk3 thupt su v nhau khong chygitptyj ! Uv ! i~ b! r v z !
tinhlamviyd ! n, ! d” o! o ogENchimtpxhckelacdr uyry boE -av Ep . z | dfagtian cad !nfE

th/l gian va chbu ! Ynghac hiyn céac ds an.

Tuy nhién, viyc tich hyp khéng ditn ra trong mX naa su u gy hyp. Theo thung ké, chycé mei &ng dMvhg
hokc hy thungthai b j YcHdb hyp visicacgiilj ! qi - g !l hay awra'ss ghan mijnh v n thn{ i trong
n~ j Ungk3dhust s va nhbn m'znh sa cpn thirg phiti phat trign cac tiéu chur'n myva giao diyn thung nhbt
Ec Eiim bito viyd ! u sebthphgHin xuyén suut trong khudn khe da an xay deng.

MM trong nh&ng thach thac chinh trong viyc tich hYp cho cac coéng ty hiyo {':Bso | mkphiEs:p cao cl a

cac hy thung k3 thupt sy vayéu cau ve o *  odd!! ro/jding cpn thimy ¢ &m kirgn va ditn gilji thong tin m>X

cach hiyu quit/ !¢ he trymei hy thuo h ! Y tiign khai trong doanh nghiyp, m¥i DKE! ohv | di v4c_o! hj b! E
hinh thanh, do mX quiin ly chinh dr n dx.

Quinlyhythwo h! di  oi ! E ashbnBiriorjg viyds 5Bl ¥ngziong dé liyu va chy
trach nhiym ve chbu !'Ynglhong tin cuwicing, gMo h! oi Ulital . m ¥ &j _o! i _, oh!loh_o! o' n
u ! E sultrdch nhiym va cac con su E Gc ghisl:i trén giby céi hokc bijo h bt Bét.

. ¢ birg cac dong théng tin /] ¥ zc thanh cong cMquiin Iy, qan co khito * o h | Yp hgthung va quijn ly dé

liyu. Trong kirg trdc nay, cac quin ly phiji hej:u DKEh | o i U !priteed & i m:o0 h Kithdng nhbt p giung

oi U! nz d fegmjuicae phpr riéng I4 cl a cong ty thanh mMu ! d gdungitoan diyn, c6 khifo* oh! ui  di !
ang va phat trign.

Mf u nbm doanh nghiyp: cach ma dé liyu krg n4i trong quy trinh kinh doanh.

Qua trinh tich hyp dé liyu vao cacang dvp h ! w Hdd liyti deatrénviyctenghYg ! ui = oh! Yt ! ui v! EU
nhieu nguhn khac nhau, bao ghm cac phong ban va chuyén gia khac nhau. Cac chuyén gia tim kign dé liyu
cpn thirg, xaely ching va chuygn giao vao cac hy thung va ang dMphg cl a hyE¢ seedMhg sau nay.

Meei hy thung cl a céng ty, bao ghm m> tsp hYp cac cong cM cong nghy w . ! dJ&& liyu p la mXK cay tri
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thac,cormt ~ v ! vist dp llyiEbeh saeva phat trico !¢Bnangl:i nh&ng tréi ngtt mgj ! K ding cac gilti phap

hoan chynh: tai liyu, tinh toan, ing bigv - h tHxva bijo h lauEkhign. Cac hy thung trong cong ty, givo h ! oi U!
nhé&ng cay trong mX khu rang nhbu boH - ! u Ux o h | mp vl hhay,:f:orttjarkh pndKiny thung phict:p

w, Y& ¢bu tric tuu - HcElWy tri va quiin Iy bHi cac chuyén gia quiin ly.

Hy thung tim kirgn va truyen tifi théng tin trong céng ty he':u DKEh | o DKW o h Kimddg

phac¥ :p, bao ghm cac cay (hy thung) va mycelium cl a nbm (cac nha quiin ly), nhéo h ! @jih U

E- oh! wbj Uluwso !!Bng vl xaemU ism bio viyc truyentilj ! ui > oh! uj o! w_ ! EUb! o~ ! v
hy thung cpn thiny / du ngy giap duy tri dong chity va phan phui dé liyu khye m:nh va hiyu

quij trong cong ty.

Céc chuyén gia, giio h ! o7 c@y! hsp thMdé liyu thd Hh | b:j-o! ! gzl a de an, birg ching thanh chbt dinh

e g cho hy sinh thai doanh nghiyp. Cac hy thung quiin ly d& liyu va mi dung (Hinh 1.24 - ERP, CPM, BIM,

w/ w/ *! E oh! wiwjthong §1 rd znim mi-d!. al@ngkimithad ! o . z ! mUv !bucii caodbd 'DH b ! u
cl a cong ty.

Guoh! oi Ulows p o o Lelymytyclarhyt j oi ! ui . j ! Eanurh,'treng pui ciank kinh doanh
clacongty, mg ! dlithdm gia vao qua trinh-ta k3t U hgEhha phantich-Eev ! E- o h ! haphéattignp ! t
vamaumHcl b ! n~ jng th@ngtin. Nhéng "cay dé liyu" hy thung (Hinh 1.25) khéong chym . ! drgthl thep
théng tin, ma con la lYithreezo i | u s imdbifo-sd dhat trign ben véng cl a cong ty.-

CAc hy sinh thai rang phiin anh m3¥a ! d - d i L'“€ nh@mdaonguyén ke te chac cl a cac chbu tric doanh
nghiyp k3 thupt su/ ! U U 8 o ih Ubluwlic nhieu tpng cl a rang - té tpo h ! K¢ ByEngTn cdy - quiin ly doanh
nghiyp phan phui nhiym vMtheo céc cbq ! rach nhiym va cac phong banchdd ! o* o h/

RT sau va phan nhanh d a cay cung cbp sa €0 !xih vatruy ckpvaochbu ! e j Hoihl/ellUE,x o h ! u
cbu tric te chac véng chxc va cac quy trinh [am viyc <o !xih vl dé liyu chbu ! Yngleao hetry

toan bXhy sinh thai théngtinclb ! d~ o h ! u'yse phatitrigrdbnB/&ng ngay cij trong

nh&ng th/li kd(gid m':nh) bbt en thxu STy va khl ng hoiing.
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Hinh 1.25 Sa tich hYp dé liyu qua cac hy thung khac nhau giwo h ! o i U! n z g fuhchcwnna- ! |
quiin ly va chuyén gia thanh mX@ m'zo h !Kinthdng tin th ung nhbt.

Hicu birg hiyo {':B/ar v z! n” ! us p o h! Ing hoa. Ngdynhyogialtxgl.-a tong ty khong chyE Uc

y « oqih BH phpn nhinthbz | BcW# u « o ! d4dzng taetli liyu va bao cao cuwi cling - ma con by MKE

sau cl a "hy thung r7" td dé liyv ! Helhu thpp va xeely mX cach cé hy thung. Cangnhiev ! ui ~ ohd uj o! EU

thu thpp va xeely, gia trxcl a doanh nghiyp cang cao. CaAccongtycokhio' oh! u di ! mv z!&qi ~o! dpn
dé liyv | E .Yt »eely va birg cach khai thac nhéng thong tin h&u ich ta E- i do IYi thruching ! Yo.U

Théng tin beh seetrgthanh mXX o' :i vun mj i Bioseu‘ o hthgytsjU Uv ! i~ bl rvz/lus _oi ! w
IYi thrpe =nh tranh. Trong mXX thrgilsj ! Bndtii dé liyu, nhéo h | dlileHitg thng khong phiji 1a
nhéng ai cé nhiev ! i x o - | éng i g nhiavi ! i x o /

cwivkinganhxaydeo h -e¥ Ep . z! d ! od¢nisandduiin Jy dedan theo th/]i gian thad - ! bt 8ijcécu

quy trinh - té thirg kreva mua sy ! i phui hYp nha thpu - sHdaa trén d& liyv | Bolepp nhit hang ngay.

Sa tich hYyp thdng tin t& cac nguhn khac nhau (hy thung ERP, mé hinh CAD,igm bing ! J pU! us Jlmg! d” oh! us
RFID) stcho phép xady dongcacde Ep - o! di o i ljyang kdpith®i ol nha&pih | u ieilvaztiarth

E Wc cac sa chpm tr do thir d& liyu cep nhpt.

Theo nghién ciu "Doanh nghiyqg ! o n ! 3 Yd3! @& khigh b dé& liyu" (McKinsey &
Dpngboz--13133!/\292~*-1d.d! d’° ofddawao bédiyutrangthtd€i4f oh! uspoh! ul
cac khia £:nh chinh cl a hgzu Ditig cl a hyl ta quyry bpEching ! YdWnge! u U x ogn'hank. d ! w

D& liyu sH khéng con chyla cong cMphan tich ma s trg thanh mX phpn khéng thg thimg trong tbt cij cac
rvz!us,oi ! lin i tinfenpirth bsich, Kigk soat va te EXag héa quiin ly. Céch tingp cpn dea trén dé
liyu sH cho phép cac techic giiim thigu o i ! Hhdtl aymgitud p o ! J§, bifdth rl i ro ven hanh va nang cao
tinh minh b:d i ! dv o hylu quij ttbhgiviyc ra quyry ME

ThrokkY Y J | Ego 6 lodhmad hinh kinh trgnny ! o i Bd 'uBvlzryeE Yegr ! m, ! # w_ otho!‘ Eofho # ! w_ ! |
vRo ! i _ o ! drswd ! dp¥ 'Ugbkie h L | ! o Hi amldc ol b thAi giam, & liyu beh seetrgthanh nguhn
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tai nguyén ching ! Yol - ! o ¥ig khbng phili may moc ma la cac thust toan ra quyryl bk sHu i ° ty! E
sa phat trign cl a doanh nghiyp.

e
_\. —a

—_—
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DI gOOH! 2/ 4/
CACH MIzNG SH VA BUNG NeDE LIYU

By 'puEcud¢ cach msng khuj !Ynglié liyv ! o i X46mg tirm hoa

Nganh xay deo h ! E bitddud ¥ cud bungneui o h! u anglcéd Ny b Hpo U 'Yogoanh nghiyp

oi UMoaicaytrithad! ) | _ oi !Yyd! 8 @ *HjghamdIde liyv - | ui :':h $ujhdajhiynEpco the so

sanh vi§i sa phat trign m':nh mucl a thac vet trong ksku i b ol! tB/j kdoma sinh quyco ! U sbu | Eng!leEj

nhflssu  di ! mv wirhanh ahéng (Hinh 1.31).-

Trong bui ciinh phat trign sv toan cpu, khvj 'Ymbk)! ui ~ o h! ujecxayde@ hu ‘Bw!wE " Hjw i . oh! o n/
Céng nghy hiyo ! :Echo phép thu thep dé liyu trong nen, phan tich ching theo th/l gian thac va seedMhig H

rvz! n ' ! Eu g Ugg changikbdng the.

Ui f phldsu ! Npp $id - HEDe p o ! NP g sdng Igphintél®) phat bicu, mpu DKiv | K E
phact:pclacacm:chtichhig - | dv o hul o4ngdé liyw ! Bckeem' ! w & mUvbbp & hj !

khoingmgj ! i bj ! o* nt \ 2: 7/
THE ERA OF THE ERA OF
ACTIVE TREE GROWTH ACTIVE DATA GROWTH ﬁ HYPE CYCLE KICKOFF
R o
R .
A
gl | g
: g
CARBONIFEROUS THE DIGITAL AGE

300 MILLION YEARS AGO SINCE 19905

Hinh1.31Ss khy uclaswi ~ b ! #-!mtsa h j b ! u& liyuhhkoechp sw nhan, gMo h ! oi U!
se bung nethac vettrongksku i b a! E .

Ny ! oi Ul'd-d! d”  ohleBH:: bbbl Wf Kb mfeDinjdl Uf b f¢l:pkig tRAc tai liyu nao
c6 the tai seedMg, thi ngay nay cong ngtysud i p! gqi . gq! u &dM m! a i ‘woduhay pottht $0. |
sanh vl sa chuyen minh tinp hda téa thac vit bao teesang thac vit hi:t (angiospem): sa xubt hiyn cl a kst

E . | uirysd phét trign nig réi cl a ss sung trén hanh tinh. (Hinh 1.32).

UUx oshde liyutdcacde - o ! ¢ & Hthanh $i:t giung su"| nh&o h ! dlimahg kirg thic DNA, c6
th¢ myr¥ag va seedMhg trong cac ds an va siin phrm mi. Sa xubt hiyn cl a cac cong cMtri tuy nhans:o
hiyo £:B htc may va cac md hinhngébnnggé 1o ! ) MMN* - 1 0i U! Di buHQU-! MmbNb-! Njtus
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QWEN, Grok cho phép ta EXag trich xubt, ditn giiii va ap dvihg dé liyu trong cac bui ciinh mHi.

Go h! oi U! d<tdiwolhnl E.i!:dng téa serphat tan se sung trén mX hanh tinh ban
Epu khong c6 se sung, "H:t giung dé liyv # | E Hjchainh s tiing cho se xubt hiyn te EXag
cl a cac cbu trac thdng tin va kirm thac myi, cho phép céc hy sinh thai su phéat trico ! ¥Elpp va
thich &ng vi4i cac yéu cpv | u i <ébct b 'Eo/hding.

FIRST TREES

400 MILLION
B.C.

MO “SEEDS"

5000 B.C
FIRST BUILDINGS

“ {‘;-"-\: ANGIOSPERM

100 MILLION
e B.C.

+ "SEED" FORMATION

30008B.C 2024
FIRST RECORDINGS DIGITALIZATION

Hinh 1.32 "H:t giung dé liyu"su E- o h! wing ! iu sb !l ad)ix0dhb ah j pthag frsco t !

i pb- I bebhgginhthaiclb ! Usht.j ! .

Di° oh! ubib E bKgH WHhgktaa cl a mX kknguyén m trong xay deo h - | o x jeld&liyuovh $0 0
lan tya tich cac cl a "H:t giung dé liyu" - théng tin c6 cbu tric ta cac de an trong qua kha va hiynt:i-Eb o h !
hinhthanh nen tiilo h ! di p ! u W 8la hganmbvjyd "thMphbn" chiing bang cac md hinh ngén ngé I1K¥n
(LLM) khéng chycho phép quan sat nh&o h ! u ieilswmaEon tham gia tich cac vao viyct:o ra cac hy sinh

thai te ht, thichdao h / !

< ~ z ! ili Ia saditm'h@pi- ma la m@ cud¢ cachmingsu- ! us p @hyutg ! e

thanh vat liyu xay dang chinh cho thac{:i mHi.

nhiev | m-acotrbnlg suwu | w™ Jpchal c&c do &n xay bng. Sou~
0. z! E.~dymgahhdcay Bo h !Kc o kknguyén D8 liyu Lin.

Han, Trung Quc.

Khuj !Ynggé liyu trong nganh xay o h ! E b o h ! fizphbnk nhiltodhd tin ta

di & liyt khehgeh

-Hj - pl!30 U EUx o h - !ang Damdvhy vaKige u sfihtcdongngly W ! | < o- | W

Sehj b! uujolHngWigiliyu trong ksknguyén théng tin gyi nhi Em cac qua trinh tirg hoa trong ta nhién:
givo h'! o0& phattrignclardo h! E . !<uciinh guarEcey U bl & [sinh tinh, thi s bang nethéng tin hiyn

obz! dv oh! Edtoah bX¥ciintbquani€l a nganh xay deng.
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Khuj !'Yngldlé liyv | Bdd:o ra trong mX cong ty hiyo {:E

Uspoh! i bj ! o‘bncldédiyuthhi:itr@lthogij ! E HdfHU s b/ gl o'in!E3¢ 3 4Fh!Un
bao ghm cij cac chuyén gia trong nganh xay deng,:t:o ra khoijng 1,7 megabyte dé liyu m<i gidy, va teng
khuj !'Yngdé liyu trén thrygilj ! Ew ! E5 ! { f uubcz uf ! akjmpsie Ytigua 38D 2ettabyke, Haye

291+21 _26!nfhbczuf-!w,plo n!3136/1!!

Cw¥ bung nethdng tin nay c6 mX tien ly beh sze- s phat minh ¢l a may in bg Johannes
Gutenberg vao thipkkXV. Chyt bv ! o n! n W& !ig*! ol susniifig Bach Hd i ~
u‘ og' FE™ j ; ! ugppoiosh myb hij! !t u ibdi!!jEoU sng $uE ~ d ¢ Y £ dra bang tay
Uspoh! 231K!N E WM uSW! obz- !ZhgKimpde h it b1 BEhmochi tod hhanh
i x 0 ! MYngWié liyu trénthregij ! u‘'b@hEj ' ab! o' n/

VKi tud DHE © o hbhaqud$ yu hiyn¥:i, nganh xay dng cé thg¥:0 ra m¥ khuj !Ynglthong tin
uUx @b i W! uXchosted a né trong vai thep koktKi.

v vl E. I

A TREE THPICALLY AVERAGE PERSOMN

- o
SROWS & - ENERATES
3 < ? .
m 'I sar 2 M b | il L N
PER SECOND PER SECOMND | i
d -
#"‘ﬁ:a 1‘
2*10” mm?* 2°10" Mb & : J,;T
BIOMASS 2 2 DATAMASS ) o 'E'"'_ I -3
3 c—3 E + ]Lﬁ
, 2024 - (%

Hinh 1.33Viycmg ! 0 «
vaosahj b ! u‘ ohkhunjYnoadé liyu.

o ! w&jdé loyu hang wdawtn cac may chl cl a cdng ty gop phpn

Trong thrgili kinh doanh xay deng hiyo {*Engay dj nh&ng cong ty nhy d v o kolraumM ! YngUKn thong
uj o d:figthdng ngay, va dsu v sy cl a mX cdng ty xay deng nhy cé thg E :t hang chMs gigabyte mei ngay
- t& md hinh va biin vir Erp ghi hinh va aim birg trén coéng trinh. Nrwi gili Bph r3ang mei chuyén gia trung

binht:o ra khoitng 1,7 MB € liyumgj ! hj «
TBmgj ! 0. n

VK mX¥a DKE! o hv I/Rlam viydtith cac trong 3 gi/lme«ei ngay, teng khuj Ynk! u i ~
mXX ngay E:t 180 gigabyte.

av-!!ou, iz !'uBJ x @ilkHoithd) 246 BB mgi ngay, hakc 53

0 Yc 4 rarp twohgk U
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10%1.7%60% 60 % 3

PECPLE B/ SECONDS/M MIMUTES/H HOURS/D
SECOMD INUTE ouR AY

I'.'II.'H:I:|
ooo

= 180 360

MB/DAY

Hinh1.34 M3t ! d~ o h ! Ul 1o 2akHoigng 0p200 gigabyte d& liyu mei ngay.

Ny gij Bxph rang 30% & liyu cong viye 1a mii (phpn conl:j | YW h i | kcEda), thi pnX cong ty co 10
o hfUcéthgt:orakhoilo h! w_ j ! us"‘ @llylnmkhnectlzangf(daechysy thac trphMthud vao 1o:i
hinh hg:u Diig cl a cong ty).

E p ! EHnénraéirang: ching ta khdng chyt o ra ngay cang nhieu dé liyu - ma con phifj ikt viéi nhu cpu

oh_ z! d_ odviyaquito h mv -&wmlnEbitokhitfo ‘© o h ! gpdaw dai ctio ching. Vamy ! #&s!UE « z !
dé& liyu cé thg "ngm" trén cac may chl cM: bXXma khong tun kém nhieu, thi trong bui ciinh chuygo !eFsu,

ngay cang nhieu céng ty bxu puEssedMig cac giilj ! gi - q! E. nannilo h ! di Wh:dpnd thong tin

cl a ht,

Di j ! qi &ds8 iyl \khiasnh kinh try

Trongnhéo h'! o‘pm!l BB« z - ! 0 h ewcbnd ty ohlaygrogiag viyd ! m 8 dé& liyuscho cac dxh vME « n !
may. Vidviny m¥i ! d” o h léumitnesltie iyudb ! n_ oi ! us _ ol nt#c gid trung birh!0 @15
E” | mb leidjiggbytermej ! ui - o h- ! 8¢l ahugdthgu moa! luhgEl 6 1 ! Ed thangb ! n

< Wi vi§ mM cong ty nhy vii cdc mo hinht:o dé liyv ! g&jl i . oi - ! d@ B ' m!in ! zedd phngta
i _oh! ugtonhgiExoMul ohi _ o¢ E uli mim!hd ) | _ oi ! 2'fo4abgénh bkbgvtdi chinj ! o* n - !
tien! u_, oh!gE. oh! |

€ €

Theo nghién ciu cl a Forrester "Cac doanh nghi/p chuygn giao viyd ! m & u& liyuscho bén tha

cb! IXphat#q! hj b! u' oh # athamsgmolib! B25d oi®pduyny i " Eispoh! m- oi !
vac ks tpng cong nghy- ! i »Hophpn ba te chac chuygn giao hy thuo h | maJdé liyu sho bén

thd c b & Bi pho vii khuj 'Ymb)! wkphadt:q! oh _ z ! d | adad hg'u ditig dd liyu, trong

khi gpn hai phpn ba doanh nghiyq ! U b ad inévhinhdeb ! us _ o! E* oh! | " /
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Hinh 1.35 Viycchuygndéliyv ! m_o! E- ntm.z! d™ o i dé&ij !oghi ! U imUegH lus_o! E
3/ 111! E” i Jiiarhitcang tg chyco 10 nhan vién.

Tinh hinh trtg nén phdc$:q ! i osb ehuyco !<eEnhanh chéng sang cac congnghy E- n! n~z! oi U! DBE!
(BIM), CAFM, PMISvalythuo h ! F Se@! bEg ! m_ n! u‘ o h ! &\a xeely ddliyjy. Cugiicind, catl v ! u s
cong ty buX¢ phiti timkimp ! d « d ! dtujd!li UVE! i ~ b ! ém go bhiMthudt wag dachnha cungchbq ! E- n !

may.

Ketao‘ n! 3 1¥Bsd phatwicn m:nh micl acacmé hinhngdnngélko ! ) MMN* - 1 d. d! gieUxoh! qi -
dé liyv ! ExullpeE! u i< KdayEcangnhiev ! d” o h! u z ! E lmeiycIby:lvi guyea kigm.soawndé liyu,

vi viyc xeely thdng tin trén cac may chl riéng trgnén antoanvacol ! i xo/ ! !

Trong buiciio i | o ., z K¥ng oY chcthy thuo h | médva kaelysdé liyv | E < n ! nyeha nhéng dé liyu

cpn thimy !¢ Ehuyen sang trign khai cMs bXXcac LLM va giiii phap Al doanh nghiyg ! Ebgjhllno, o/ ! Oi U! Hj . r
Eud !ad hanhcb! Nj dspt pgu! EXtudlphyng vbnuclsapminh, thay vi pivithud vao mXX su

ang dMhg riéng IHhoke gilf ! qi - q! E. n !g¢rthea iyt dadihiynEvMkhac nhau, cac tac nhan Al g1

quito ! m" ! d. d! r v z !Hdésliyupts Bighdacde thddk!! d ' Ialtdc by thung khac nhau.

Céch tip cro | dwi VKilbo e Bay [xeely d& liyv ~ | o i Ul mhiglvi cabhana cac

ang dvhg kinh doanh khac nhau =zely viyc tich hyp, thi hi,E -~ dedMhg cac ki nwi. Cac

d” oh! uz !bfphépchoar®ngkmnyj ! o z-! w_, ! yvoh! r¥méi!E i _ oi!
hinh kinh doanh. SAP [ERP] la ¥ trong nh&ng vi dice E ¢n: viyc truy cpp dé liyu SAP

chycé the thac hiyo ! Hclthi cé kisnuj | u WmgoMinkz - | u” 3nd nota fek | s

u U x @ BHixubt hiyo ! u s p/ingihYau! sulU x o h !l & caaltdc \WHad [2].!Cdch tip

chn, it nibt la cach ma ching téi ctbp nhgo - | m_ ; 8ng khai hiontthing :i!clsa cac

ang dvihg kinh doanh co lsHsMy !effrong kiknguyén [Al] ¢ a cac tac nhan. BJ vi, my

t vz! glkchingwd xfod m, ! djddliyudig fbttnhieu logic kinh doanh.l

Tbuzb! Ob e futhhel hahhHicrosott, Brungvbo ! | . 0i ! CH3 -1 0 n! 31351\ 3"

Trong mé hinh nay, cach tiy cpn daa trén dé& liyu vKi viyc seedMp h | M MJiira mgBai cac hy thung ce E ¢n.
Tri tuy nhanx:o trgthanh trung gian giéb ! o/hddng va dé liyu (Hinh. 2.23, Hinh.2.24), 16:i by sa cpn thirg
cl a nhieu giao diyn trung gian va nang cao hiyu quij cl a cac quy trinh kinh doanh. Ching ta srnéi chi tirg
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i x celcaghtinpcro ! 0, z ! us p o hyl heniloUrxtiedhh!trit ©jva gilin | Ephacy:p".-

Trong khiking ! us” d! uymip hi mbj ! di , oi - ! midkid/Ki beh quig d & rBend quyrg
BExh trong qua kha. Ss su héa hang lg:t trong vai thgp kikr v b - | E i Viyic trign! kimai cac hy thung r/]
y:cvasau di Eligukhdngkicn! t p . ure InfEm¥\éo kil qua tii théng tin.

Ranh gikicl aviyd | u d & llyumta Khuje!'YmbhgE! * ! ohi ~ b

Céc hy thung hiyo 1 :Ecl a cac cong ty phat trign va ho:u Diti§ thanh cong khicose u‘ o hHo b $ Ya guiin
ly, khi khwj !'Yngldlé liyu va su mihg ang dMhg Htrong tr'zng thai can bang vii khijo * o hal céc bXXphpn
CNTT va quin ly. Tuy nhién, trong vai trep kkqua, sssui~ b! .o hj b! u‘ o hdmlssdétvah ! | j
khwj 'Yl ! WwKphad :p cl a dé liyu, gay ra hiyu ang bdo hoa trong hy sinh thai théng tin ¢l a cac cong ty.

Ngay nay, cacmay cH w_ ! | i p8 Erblbvhijj ussiEnkt vkim@¥a !'Ymb ! ui ~ oh! ujrohudiahgwy! LED! e
c0, ma khong kp birp thanh ph&n bén va nhanh chong bt tinh th/li sa. Cac nguhn lac bizn chricl a cong ty

khéng thg xaeem' Md&Eddng chitly nay, vadliyv ! u di ! mv z! us @hxddlpp (co bt i m!l MBY § mp # * -
hyi phiji xeely thl d ~ o Ig tridh xubt thong tin héu ich.

K quii 13, givo h | o iKKhunéng bxe « z !/logixuén bao phl va bxmuc, cac hy thung quiin
ly hiyo f:Eclb ! d - d ! d~ /indnbixiio 2 ! Wnglkif qua tii thong tin. Thay vi hinh thanh m
IKg ! ui ~ o h! uHpgehy sinh thai doanbl nghiyp:l:it:o ra nhéng khu vac cé Ipp cl a dé liyu
E b:toeh -ab iy khong thg tranh khyi df o ! Tt gilim hiyu quij teng the cl a cac quy trinh kinh
doanh.

Thiligiandaiclasehj b! u' obpbsunhah yekhdj 'Yngldé liyv - IYEWr vbo! t - u!l uspwh! 511! o
khéng thg tranh khyi chuygo ! t b o h:migadhod v& Bm matting ! ui f p/ ! Li j BEHu dWEdiK p! mUvV !
hi=n, s xidy ra m¥ sa chuygn birg chbu ! Yngude liyu sikhéng con chym | Wj EYao B! md) md suteqthanh

mX nguhn lac ching ! Yo.U

VKi so phattrign cl atrituy nhanf:ovahud ! n. z - ! d . d! d¥giim thuphilxagly tHodgxin vid chuygn
tAu‘' o hto b W YmgYang seedMhg dé liyu m@¥t cach chbu 'YmbB ! i x o / !ppkskihionhantux@y dong
sH phili chuygn tropg tam - té viye £:0 ra nhéng khuj !'Ynglié liyu mii sang viyd !iii bifo tinh cbu trdc,
toan vkn va gia trxphan tich cl a ching.
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Hinh 1.36 Cac nguhn dé liyu tach biyt ciin trHviyd | u sebtimdhgEin gi éa cac hy thung dé liyu.

Gia trxchinh khéng con ngm Hkhuj !Ynglhdng tin, ma Hkhito * o & g ditn giili va birgp n6
thanh kirg thac ang dMhg, héu ich cho viyc ra quyryl bk quito | m¢ dé liyu trgnén thac sa

hé&u ich, qan phiii quiin ly chang mX cach hYp ly: thu thep, kicmtra, cbv | us® dvdpmAdv ! u s
tich trong bui ciinh cac nhiym vMkinh doanh cMthg.

Quy trinh phan tich c& liyu trong céng ty giwo h ! o i Udsdrig val phan hly cl a cay cui trong réang va s

xubt hiyn cl a nh&ng cay non khye mi:nh mKi: nhéo h ! d «Had thash@hmy ! Ej - | ygva tijehanh moi

udlh ! e j Kng dhenbiéng mpm non mKi. Cac quy trinh hoan thanh va k# thic sau khi seedMhg sis x j !

vao hy sinh théi théng tin cl a cong ty, cuwicungtrJui , oi ! gi ~ 0! ¢ o! HwpSopHattrichada ! ov™ j ! e
cachythungvadéliyumj ' uspoh! uUxoh! mbj /

Tuy nhién, trong thac tm, chu kipo | z !/Jagibxpha vH Thay vi 5 Eei mKi hév | d »¥ hiennlo zn nhieu 14p

hinh thanh-giwo h ! o i Uy teEcdbl m! u s p o ly théhg michithg IBncachythwo h! dv ' n I | i~ oh! d~
se tich hYp va cbu tric sau sxe. K quii la xubt hiyn cac "silo” théng tin rliy:c, ciintrgviyd ! mUv ! ogi ~ o h! | j
thad ! w_ ! h< z! | iyclquinlyddliyd.i p! wj
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D . d WKatigp theo: ta ly thuyrg dé liyv ' ! u i ddthdc &Tn

So tirg héa cl a dé liyu trong xdy deo h | m_ ! /dgptépcadblgo h LUE t i eédc Ben tiing mo-E v ool jE

Ngay nay, thach thic khéng ngm Hviyc thu thep théng tin, ma 1at:0 ra mX cbu tric birp cac dé liyu r/liy:c

w , ! :Erg thanh m> nguhn tai nguyén ching ! Yo.BLt kg vaitrocl ab:n-h j « mdcéhgtyhaykit U! ¢ . o !
u i /g - hicu gia trxcl a dé liyu vakhiio* oh! mcvhj!!wdi ° o h! us p Bththarh mdthki orhbojh!! t
ngha nghiyp then chut.

Toémdziphpnnay, o ! o _ v ! s Kclthao tign chith sigiupapdvp h! d . d! gi Ux oitolugnivaogq ! E~ ! ui
cac nhiym vMhang ngay cd a b:n:

Thac hiyn kicm toan ca nhan ve cac luhng thong tin.

(" Lpp danh sach tbt cij cac hy thung va ang dMhig ma b :n lam viyc hang ngay.

C . . o bV leo:xnjtdn ahieu th/]j gian nhbu !¢ #m kirgn hokc kigm trad :i dé& liyu.

(Y. dpphEéac nguhn théng tin chinh cl a b:n.

(C  Phan tich ciinh quan &ng dMhg hiynf:iclab:nvase e Ulaavatrangkpchad ! o‘ o h/
Cu ging tingp bXKtrong cac quy trinh theo cac cbq ! 5t thanh phan tich.

C  Bwu 'piEcong viye ¢l a bzn vKi cac nhiym vMta phantich moé tiy) &y ! h _ iy E&a?)! y

(", Dpn dpn trign khai phan tich chro | E p:'<jol ! t) mupnayEdiy ra?).

(C Tv z! oatéch H:mco thg chuygn sang phan tich de E p - odu i BH xity ra?) va phan
u di boh il 13 gi?).

By lpuEcku tric dé liyu cong viye cl a bzn.

C  Trign khai mM@t hy thuo h ktEentyq ! w_ ! Mg thdéhg mhbt mabzo ! ulagBaedMhg trong
cbng viyc cl a minh.

(C T:omfuchocactailiyv! w_ ! ¢ . plhgdkuy@n!sedMid.
C Uifibh! yvz &cacddwvd!uE. | i p  Kocbuwiric rrang w

Ngay cit khi bzn khéng thg u i b todh bXXk : tpng thdng tin trong nhdém hokc coéng ty ¢l a minh, hay by

Epu t& cac quy trinh ¢l a riéng b:n va nhéng ciji tirg nhy trong céng viyc hang ngay. Hay nh4r3ng gia trx

thac sa cl a dé liyu khéng n3m Hkhuj !'Yngltl a n6, maHkhito o h! | i Blijich thac tigh tanshang.

Ngay cii nhéng tpp hyp théng tinnhyo i Uo Mt dBW! us” d! w_, ! gi ~o! u di¢cmaéngdih! d. di !
hiyuquiE - o by ! di ° HcrtichBYp vao quy trinh ra quy ME

Trong cac phpn ting theo cl a cuun sach, chungtasichuyco ! t boh! d. d! qi Ux oMcMthciEc q! w_ ! d
lam viyc vKi dé liyu, xem xét cac cach chuygo !eBthdng tin khdng cbu tric thanh cac tpp hYp co cbu tric,

nghién cau cong nghy te EXig héa phan tich va phan tich chi tirg cach xay deng mX hy sinh thai phan tich

hiyu quij trong céng ty xay dang.

R, vy i 3

—_—
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JJ! QINSANH XAY BNG VA O LAM CON
KHI DE LIYU MANG

Phpn th& hai tgp trung vao phan tich phé phan cac vbo !alna cac cong ty xay deng

phifj MiEnkt khi lam viyc vKi khuj !'Yngdéliyv ! oh . z! d . o hgugutdh/ ! D d! i
viyc phan miinh théng tin va hiyo ! YndgJ"dé liyu trong silo" ciin trgviyc ra quyrs

Bxqh hiyu quii E Yc xem xét chi tirg. Vbo !'eEHiPPO (Y kimcl b | O U Ye i

mU x o h ! t)lwvdpito © # Hhdkl b ! o lchEu ! Ynglyuymw bE quiin ly trong cac
de&nxaydeo h'! dv gdngh@ticav / | Wiaglcl bE! u degicllaBuy trinh kinh

doanh va se phact:pngay cangt o h b H d i °ubvli Hog thong tin va hiyu quii

ho:u KEh 'Y AW E . oi ! hj McMthgdve achichwma doehact:q ! e @d clahy
thwoh! m_ n! u‘ o hifndtinhlithdé:t cl awgchduj! B EUbd ksib’/ keT! E
biyu ! Y€ danh cho cac kizn chmye p ! d nhddi-oEh ¥CEjuyen ¥ :o ra va tricn ving sae
dMhg céc tiéu chur'n mytrong nganh xay dang. Khéai niym chuyco !eEsang cac hy

sinh thai phpn mem daa trén Al va LLM, giGp giim thigu sa phacf:q ! e Ed va iao

ciin k3 thugu - YcHrlnh bay.
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DI dOOH! BHANNMWING VA SILO [E LIYU

Cang nhieu céng cM doanh nghiyp cang hiyu quiz?

The:t nhin, c6 thg co viio i Uyd W ju * wariiitgtcdng cMk3 thupt su dFo 'mEhiyuquiid b p! i xo/ ! Uvz! oi |
trénthactrpmujthadsj ! | i ~ o By! Vibiimigi \gidi phap mkKi, cho du la d¢ch VME < n ! n y thung liei th/]

hay b&o cao Excel mij, cong ty:l:i thém m>X [Kp vao ciinh quan k3 thugst su cl aminhl mXIgq! n_ Nngi U

khong tich hyp vKi cac I4p khac.

D& liyu c6 thg E Wic so sanh vii than hokc dpu my: ching hinh thanh quanhiov ! 0 ¢ n - | Ki cac lgphene U
lo):n, kei Ipm, quy trinh khéng cbv | u s d ! xva ganglbxnd-! cEh ! rgkhaithiad thong tin thac sa héu ich
t& chang, cac cong ty phiti thac se w Yt qua nhéo h 4n§ giiji phap lei th/]i va tirng hn k3 thust su.

DATA ™

manager

unstructured data

databases and tables

useful and valuable data

w

:?.tla Lh::i,mﬁi]‘}rimary ‘S}rsteisl A ‘g ¥

™
4'.. o
= -

Hinh 2.11 D& liyv ! EdpH d:ng ¥ :o thanh cac I¥p tach biyt | ngay cif nhéng "théng tin vang"
dv o Rnibttrong cac 15q Echbt ¢l a se phdct:p hy thung.

Mei ang dMhig ml G mXK dbu vi: typ, biing hokc mX "silo" hoan toan tach biyt trén may chl . M3 1K¥p
m _ Ht g8t (dé liyu lei th/li va bxlang quén), IKp khac |a cat (cac biing va bao céo 1 ¥':c), Ikp tha ba la granit
) d - dhidEo h ¥Euyen khong thg tich hyp). Theoth/] ! h j b o Jlng k3'thjipt aw sl @ cong ty ngay cang
givoh! oHU! Ini p&lgpUsdibowus di ! mv z! ui “coaht pj a! |xbxmpthréng $au thkm
cl a cac may chl cong ty.

VK mei do an mKi va mei hy thung mlj, khéng chyh: tpng trgnén phacf:q ! i x o ! n _Jlo ¢ pwivki EU
liyu chbu 'Ymgthév |~ d i !pd¥ gedithow i b j ! uYc "md ¢uiE' Upn phiji thac hiyn viyc lam szch sau,

cbu trac théng tin, "phan miinh", nhém:|:j ! ui , oi:bddd! Ep o hi ~bbnhaémg théogstin chirg y v
mut quan trung thong qua phan tich va mé hinh héa & liyu.
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D& liyu la mXX tai siin quy gi4, va chang sithnsj | m« v ! i x oy tlMhg [xeely d&d « d ! i
liyul].

| Tim BernersMf f - IH@libb X s me ! X e flisadd:tmp! v b!! alrshuctién! x f ¢! E

U sKd khi dé liyu c6 thg trHthanh "tai siin quy gia" va men tijo h | E . o #y!cho iy radyuyrs bok, ching
cpn phiji trifi qua qua trinh chur'n bxk3 mighg. Chinh viyc tien xaely hyp Iy birg nhéng théng tin r/liy :c thanh
kinh nghiym c6 cbu tric, la Ip thong tin héu ich, i E- Hihanh congcMdea Ep « o Mjw!_ Wwi! i~ b/ ! !

C6 mX hicu lpm r3o h t Bk puEphan tich, can phiii cé dé liyu hoan toan s:ch, tuy nhién trén
thectrpkhio‘ o h ! §o, vl d&wiyu "brn" 1& mX phpn khéng thg thimy cl a qua trinh.

Process & Documentation y Strategic
automation @ and decisions ¥ planning
Data structuring ; Forecasting & Al & machine
& modeling G risk assessment L8 learning
L

Past project g Lessons learned & s Data archives &
records [l industry benchmarks 88 databases

Hinh 2.12 D& liyu 1a hy thung guc va nen tiing cl a doanh nghiyp, matd E~ baevao cac quy trinh
ra quyrgl bnB.

Khi céng nghy khéng ngang phat tricn, doanh nghiyp clab:o ! dVv djhtiljmdén va huc cach £ :0 ra gia trx

t4d dé liyu. GMo h'! oi U! d . dpl mhg vo h!! wizh oe! akg h: tpo I i KBai thac khoang siin, doanh

nghiyg ! dVv mnhtc dach ta quiin ly mXX cach hyp Iy cac dong théng tin mKi trén cac may chl cl a minh va

trich xubt théng tin quy gia ta dé liyv ! d i U4 saddhb h - ! xghkeltng va kei th/], birg ching thanh tai

nguyén ching ! Yo.U

Viyct:o ra cac my (kho dé liyv * | nid 'p&tién. Ngay cii nhéng cong cMm:nh munhbu ! dv oh ! liii ~ oh! hj
quyrsl ! WeWbo !@ED Ipp d& liyu va dé liyv ! Ehh dEng, nmyl cAc cdng ty v n ting tMe heju DiEg trong cac

hy thung rfliy:c. Khi dé liyu thn£:itach biytvly ! oi bv -1 1 i~ oh! hj b p<ithéngtib,!/doaph! 1 i ™ oh! u
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nghiyp s gkp phiji hiyu &ng "silé dé liyu". Thay vi c6 m¥ k: tpng thung nhbu | whpg b cac cong ty bulc
phiji tiéutuo ! u _ j ! @ hYp mhbw!! viing bKhoa dé liyu.

Silosdé&liyuvaiio i 'Hndklb ! di ° ng tiyiu §uii cong ty

| »~ z HuhUYngWsng b:o! Eb o hdngrmXi!l ¢ i v! di v o h ld§E! lud ij Ueodth ldetan riéng
cl a minh. M) su xay deo h !JJuglUmXX su Ixg !'kEhy thuo h IyE!j BcUmXsul i . d ! nifng) makkbng
tham khijo y kirg If n nhau. Krg quiila wo h ! Ko khong khip vii cac leu s . Anb, thiing may khdng phi hHp
vli sy tpo h - | Ving phigjU! Ye thao dHva lam:f:i.

Tinh huto h ! o iy BHAng chyla kh biin giii thuyrs, ma la thac truel a nhieu de &n xay deng hiyo !':EDo
su myhg IBn cac nha thpu chinh va phMlam viyc v cac hy thung khac nhau va khéng c6 mXX trung tam
E gu phui thung nhbt, qué trinh trgthanh m> chuei cac cu¢ thya thupn, sab 1eF | w . | ¥ voaph. ITHE cif
nhéo h lalEndy dFo !iEse chemtrtE~ obw | ! m, n! u' ®@Arnnbiaujph.qi ! e

Tinh huo h IgrEhinh khico ss chpmtrtus _ o ! dJingxaydesh); ! | i vkoo t Eoht lyodurigo h ! wj
cbg ! ui . q! i “Ed:terhniikicm tra thong tin trong cac hy thung khac nhau, giao tig ditn ra theo
cach sau:

2 OhM ! hj.n!t . ulngvaooday20eichaguifhlyde. o; ! #Di " oh! u” j 1 E. 1 i p,
vivelbyg 'k&E!' 1 i v_  o-1d ol ui B q! E«v @#

2 Quiin ly da an (PMIS) bKphpn cung &ng: | # L i v~ o dang! Trong hy thung cl a téi [PMIS] ghi
rsngthépsHEng ! w_ p! oh_ z! 2h®7 ! Ui ., q! E~v! s

2 Chuyeén vién cungang (ERP):I "Trong ERP ¢ a ching t6i ghi r3ng 16 hang s Erg vao ngay 25."

@ Kit UE lgyu hoke bXXphpn CNTT (chwi trach nhiym ve tich hUp): | Trong PMIS ghi ngay 18, trong
ERP la ngay 25. Khong c6 lién kg theo OrderID giga ERP va PMIS, vigy dé liyv ! | i = gdch!h&g U
bXi ~ b/ ! . YxildME ¢h minh va kholing cach thong tin.

2 Quiinlydsanvlj ! h judhdEBanh| "Viyccung chpthépbxus . ! i p ~ oflo h &fggém,vai s U
ai chyy trach nhiym | khéng rd."

Nguyén nhén d a sa cu la do sa cb Ipp dé liyu trong cac hy thung r/liy:c. Tich hyp va thung nhbt cac

nguhn dé liyu,:tz0 ra mX kho théng tin duy nhbu - ! dVv oshEMNog hod thang qua cac cong cMETL

(Apache NiFi, Airflow hokc n8n) cho phép lg:i by sa phan tan gi&a cac hy thung. Nnéo h ! gi Uxoh! gqi - gq! w
céng cMnay sH E WYc xem xét chi tirg trong cac phpn ting theo cl a cuun séach.
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Planned Costs

R Current Costs
EDOO

6000

400oa

Costs in mmillion suras

2000

Eltsphithaimonie

Sturtgart 21 Airport BER

Frojects
Hinh 2.13 So sanh chi phi de ki) va thac trecho cac de an bz tpng I¥n H . ac.

. @v ! u U 8 ®ify ta wii cac hy thung doanh nghiyq ; !Ko t@n) cac giili phap co lrgq ! Bcd:p! sb- 1t bv! E !
phiii chi tiéu ngan sach kheng |h cho viyc tich hig ! whng BKhoéa chiing. Nyl ngay td Epv | E -Ye iy

0 h i @ chcywnd hinh dé liyu va mui quan hy, nhu cau tich hp sHkhéng phét sinh. Dé liyu phan tan:t:o ra se

hen l6::n trong thrgili s, givo h | o DWliAnrinh xay deo h ! | i ‘hng bXX E

Theonghiénciuclb! LQNH! #Dvf ! dpot ops'vnd udj!pno, !n5!/ilb;z!! qid-B#! o n! 3134
47 &! d” oh leiwe liywhiyb quif giga cac bXXphpn, trong khi 61% dkp phiji vbo !eBghiém
trung do cac "silé" dé liyu cd lpp [30].

'
=

(
(
(

e~ e =
¥ : g ‘ calculation ‘
N, o590 S N ciepartment gl
W department = = ‘Epm Hhon d
=~ —
k— d
1 . e
Y W
Hinh2.14D&liyv ! | i~ ! | i B¢ thuthipp tongBHlev ! o' nIMusgioht d. dd8 | i p! mUv! us

"sild"cdlpg - ! d- ! ohvz! dRE WciszedMhg! c bp! hij

DEliyuclb ! d~ o hyd i mM Edhgicic hy thung co Ipp, givo h | o i&bg cayiriéng I, i rac trén ciinh
quan.Meicaychdb ! ui ”~ oh! uj o! e thiml khtjnwi gida ohiing oifh trHviyc s :o ra mX hy sinh thai
duy nhbt, lién krg. Se phan tan nay ciin trg dong chijy dé liyu va f:n chrpkhiz o © o hal t@chac trong viyc
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nhin thby bac tranh toan ciinh. Krg n4i nh&ng silé nay 1a mX qua trinh cac kdpdai va phact:p, gvo h ! oi U'!
viyc nudi trhng nbm muc Hebp quito ! m' - | mswhtic caghltriyeo ! :E&cac mijnh thong tin riéng IH giéa
cac hy thung.

Theo nghiéncduclb ! XF G! o' n ¥ &ah@rihéng nao ciin chinh cho sa chuyco !eEsu 1a sa thimg hM
cac tiéu chur'n dé liyu thung nhbt va se phan mijnh.

Nganh xay cbng la mX trong nhéng nganh phan minh nhbt trén thrgili va phMthudi¢
vao sa u U x o h !'yunhamhg doaitbt cif cac bén tham gia trong chugi gia trx[5].

| Ditfo! E, o nyLhjngit§ ' B 1@ 7! | . oi ! WaNganh Xamdrig.! d

CAc nha thirmg kmp quifo | mau-phuilvign va nha phat trigo ! uliglhich l1am viyd ! Y€ Ipp, tranh nhéng phic

§:p trong viyc phuihYg / | YKnd te mhién nay dFo !fEviyct:p ! sb! d. d! #t j m #!&diyup h! uj o -
c6 Ipp trong cac hy thung riéng biyt. Cang nhieu hy thung bxcd Irq ! o ipy) Viyarthiglppsau Ux o h !éa -~ d ! h |
chingcangtrjo _ o ! | i~ ! | i Jjigidn,!mgiihitiud b | d~ Hdd liyli rténg va bKphpn hetry chuyén

biyt té cac nha quifo ! mau-ndy Edng lam phac:p thém viyc tich hyp.

Mei hy thuo h kukew gngL:o rasild dé liyv 1D | E | @rlér minh, ma cpn phiji xeely bang
cac cdng cMphu hyp.

Vvong lurn qurn trong cac hy thung doanh nghiyp dito ! sb! oi U! t bv ;pt !/du d! wgipphdbua ! E
phact:pvacdleg - ! t b wvij] HiEhktgl ! di j ! @ tich hyg thPnb, Ea cac nha phat tricn, nhen thby

sa phac4 :p trong viyc ki hYp cac hy thuo h - Ving thioh lam viyc trong cac hy sinh thai khép kin cl a riéng

h1, Tht ciinhéo h l@Elj o , z ! m_arphan tarottorg titnh quan CNTT va lam phac £ :p viyc chuygo !eE

sang cac giili phap mi. Cuui ciing, cac nha quiin ly phé binh ss phantancladé liyv - | o i tgrokhi bhan

u di!ohvz_o! oi - @&d!wy !/d!. @iaphehhamik!cde hy thung CNTT leith/j - ! oiydo h! wj
thaythred i ° o h MjERVE! luiU ! E&va bifgn'khi mangd:ikrgquifo i U! n pHoKmgqii 1a, ngay g nhéng

nelad !'¢Hilli quyrg vbo el . z ! dVv fing dhylaim &rpm trung thém tinh hinh.
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Nguyén nhan chinhdasaqi ~ o! u. o !amgdVUh ! iugliytoed! D. d! d g phaturicd cad hy
thung riéng I hokc mua cac giiti phap co skn té cac nha cung cbq - ! t b w gy kg lip ching,:t:o ra
d.d!l i pwmUgjdeligutranglkg! w_ ! I i~ oh! Bbhao h! ui di ! w

- ¢ w Yt qua vbo !efBhan miinh, can mX cach tinp cpn hoan toan mKi-Uv | u ¢ liyw ! iedng dvhg. Cac

cong ty nén phat trign cac ching ! Yo quiin ly dé liyu va moé hinh & liyv | #ds!Uuj | o ='lotalcéc!hye ! u
thung hokc mua cac gilji phap ho:u DKig vii mX tpp hyp thdng tin thung nhbt, thay vi:t:o ra cac rao ciin

mHKi.

Di° oh! ubHc b ofithngiy ml - | &ligyycdbtagcquantrmp h! i >po ! q i
mam.

-Uj n! P( Sf juhiul haniH]'ReillyMEdia, Inc.

NghiéncduclaViyn Toancpv | Nd L j ot fizhink xdy dprigeonEWlo h! o« oh! dbp! o oh!!
subt" (2016) cho thby nganh xay deo h | E tMdsouj ! d . ddc Rhawmtriong shuyco !eEsuy.

Theo béo céo, viyc trign khai quiin Iy d& liyu ta EXfag va cac nen tiing ki3 thupt s4 c6 the nang cao

E. obho 'l o hbtvagiiim thigu tenthbu ! mj _ orh sokHdmg!ntibt quan trong quy trinh. Nhu

cpu chuygo leEswo . z ! dvYolhab dadJclb ! Fh b o ! ) WeWrho1998) nln m'znh, trong

E~ ! o gtval td quan tropg cl a cac quy trinh tich hYp va céch tirgp cpn hYp tac trong xay dang.

Cudicung,ny ! us poh! 21/ 1tb leEhinh ol b cae iha duim ly dé liyu 1a thirg dé liyu,
thivilisahj b! u‘ oh! o ielswmyhgdé liywva hywhung quiin Iy d& liyv - ! /@ dukh va
cacnhaquito ! m' I4E Wikt VKi vbo leEthdadéliyv - | h« z ! | i~ lyctimkoshus poh! wj
thong tin hYp phap va chbu ! Yngu

Se phan tan cl a cac silé dé liyu khéng the tranh khyi df o ! it mXX vbo !elfghiém trong 1a giiim chbu ! UngU

dé liyu. Khi c6 nhieu hy thuo h ¥¢Hrp, cing mXX dé liyu c6 thg thnt:i Hnhieu phiénbilo ! | i - d! dlgbv - ! ui U
vKi cac gia trxmau thuFo - auldy:t:p ! sb! ui _n! | i Jidirg, noso d | @ilcdm h iy wnd thdag
tnnaolahiynt:j ! w_ ! Egoh! ujo! d

Trang Ikp va thiry chbu !Yngldé liyv | o iy duiicl a se phan mijnh

Do vbo !akilo dé& liyu, cac nha quin Iy bu¢ phiii danh mXX kholing th/]j ! hj b o ¢ BE tino Kirgn va xac
minh dé& liyv / ¢ bifo vy khyi cac vbo !elae chbu ! Ynglcac cdng ty:t:o ra cac cbu tric quiin ly théng tin
phact:q - ! us p o hbp duin!lycchxdtracth nhiym tim kirgn, xac thad ! whng BKhéa dé liyu. Tuy nhién,
cachtinpcpnnaychym. n! u‘ oh! ui _n! u o iph quéthnh famgyyrs WiEVCAng mhind® ki,
viyc phan tich va ditn giflicangtrjo _ o ! | i~ kclbiiyt'kto khdng cé tiéu chur' n thung nhbt ve mU & vau s
xeely chang.

VK sa xubt hiyn cl a nhieu &ng dvhg phpn mem va hy thung, mud ! m_ obnod itlb!vol n Ubdpkisgpagp h ! u i
vbo !eEilo va chbu ! Yngldlé liyu khéng phi hYp ngay cang trgnén cbg ! ¢ - wi vl E dlildithg cuui. Clng
mX dé liyv - | o i Waadhgiawxkhac nhau, gifE « z ! ¢ Tim tliby trong cac hy thung va ang dvhg khéac
oi bvdumaypro!mgg! | i~ ! | i ‘ G Hudg cpul kiithiycu g h |y prdphi@h biin dé liyu nao 1a
chinh xac va h4p ly trong s4 nhieu tly chtn c¢6 sko / ku.nfly df o ! it sai sot trong phan tich va cuui cing
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la trong qué trinh ra quyrw bok-

. ¢ bifo vy khui cac vbo !eBim kirgn dé liyu cpn thirgl - ! d < d ! D:0 congry-t @ ra!mBK hy thung quan
liéu nhieu cbp ta cac nha quijn ly kicm tra. Nhiym vMcl a htila nhanh chéng tim kirgn, xac minh va chuygn
tirg dé& liyu cpn thimg ! K dkngbilo h ! w_ ! ¢ -ep ! #ng pond nk€jcung cl a cac hy thung /iy :c.

CAT = ATYPE B
PREIS = 400%

CAT = ATYPE [

R PREIS = 3005

3DPRINT

1.|'I. EEREE - [ ——
g; 5 CAT = ATYPE
=8 PREIS = 200% ARG

Khi cu ging tim dé& liyu cpn thirg, cac nha quiin Iy phijj  ¥iri bito chbu ! Ynglva tinh hYp phap cl a
dé liyu giéa cac hy thung khac nhau.

Tuy nhién, trén thec try Mo hinh nay:t:o ra nh&ng phac £ :p mKi. Khi viyc quiin Iy d& liyv ! Bclhac hiyn thl
cbng va théng tin bxphan tan qua nhieu gilli phap khong lién kg vii nhau, mei nelad !¢~ ! YE tHoNng tin
chinh x&c va cgp nhpt thdng qua mXX chu-ei cac ca nhan c6 trach nhiym trgthanh m» ¢ pghm - tun th/j
gian va d1 mxg li.

Tinh hinh ttgnén thityi x oklsahj b! u‘ oh! o iubmyig!gidi phamki thupt su. Thxu STg phpn
mem tirp tMi | Helbe sung b3ng cac cong cMmKi, co6 wihda hko / | Oi tkidhgaé m3 ching ! Yo kb
rang ve quiin ly d& liyu, nhéng giiji phap nay sil i ~ o Md tiEhthYp vao mX hy thung thung nhbu - | n 4Yd
I+ -¥:0 ra thém cac Ikp phact:p vatrang lkp. Kigquitm_ - | u i b Zin héa cAcEuydrinth gac cong ty:):i
s x| | W !pr “nfing thémdkin con phan milnhva henlg:o ! i x o/ |

Investor Planning department Data Project management Projectdata  Construction site
fack of 2 difterant qualifications arlouss formats YRS IR AR Sric different qualifications
gt ity Ry PRI ) management prograETis disparste data and gaps between teams
clear task and gaps between teams

> >

So phac¥:p cl acac hy thungvass E b:tngcl b ! d vt ¢:kg dé liyu df o ! it mbt tinh nhbt
guan trong qua trinh xay dang.

ohU
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Thtcicacvbo l@E ~ | o | v ! mjm viye quitn by mhiel giiii phap t/li¥':c, skm hay mud sidro ! it se
nhgn thdc quan trupg cl b ! ¢ b o t:medogity: \Eo ! ekhéng ngm Hkhuj !'Yngldé liyu va khong phidi 1a
viyc tim kirgn m cong cM# B ching” mlj & %ely ching. Nguyén nhan thec se n3m Hchbu ! Ynglbié livu
va cach matechaci:ora, nhpo ! BdJ- | ndWavstediMag ching.

Chia khéa cho thanh cong ben v&ng khong phiji la viyd ! u i feigdc Eng dMhg "thpn kg mii,
ma la viyc hinh thanh m¥i ! w* o ! i ychvli @ liyv!! wj_ o! us p o v!!dd _ozh!!'du z!/o hij~ b! m_ !
dé liyv | Bcltoi la mX tai siin ching ! Yo,Wa cac vbo el chbu ! YngUtinh toan vkn va tinh
cepnhptclachingtrju i . oi ! Ytbticigac cbd el a te chic.

Gilli quyr vbo !eEchbu ! Ymglso vKi su myhg” n3m Hviyc$:o ra m¥ cbu tric dé liyu thung nhbt, 16 by sa

trung Ikp, x6a b4 mau thusn va kg hUp cac luhng thong tin. King ! u s ° dsy ahd phiépminh thanh myk

nguhn d& liyu duy nhbu - | E . g - luy oHEd! 'dEU ! s byt bk higp!lyy chimh xac va kp thij.

OhW4cd:j - ! @o UWgWity ra, cac cong ty tigp tMs deavao y kimchl r vb o ! w_ ! Escgiaclclaj - ! us

cac chuyén gia HiPPO, thay vi @a vao cac sa kiyo ! E . o ). Trgngrigahh xdydo h - 1 oxj ! nym | j oi ! oh
divz_o!/mhbEuiob! wbjud hu-aV Bgr vzblod .ussh! s° I's_oh! i xo/ ! !

-

| j QQP! i bz ! othtvorg viyorad quyrw hk

Truyen thung trong nganh xay deng, cac quyy boH ! d i Jip h ! Ya iU E U bola 880 kirdh nghiym va
E.oi ! hpuar Bhimdéliyulopth/j ! w_ ! E §D-h!l diyj !l gto congry-plaiij | E _ ag trortg
béng tui, dea vao trac giac cl a nhé&ng nhan vién co mad ! mU x o hbt (HiBRO- Y kirg cl b ! O/l dd thu
nhpp cao nhbt), thay vi dea vao cac se kiyn khach quan -

NO ANALYTICS?
WELCOME TO THE HIPPO*

*HIGHEST PAID PERSON'S OPINION

Hinh 2.18 Trong sa thimy hM phan tich, doanh nghiyp phMthuX¢ vao y kim chl quan cl a cac
chuyén gia cé kinh nghiym.

Céch tinp cen nay cothg E Wcbiyo! nj oi ! aukiyned !l j! w_ leuchgnz ! Bi Uohfjus$Epoh! ui
chuyco !eEsu, n6 trgthanh mXX rl i ro nghiém trung. Cac quy bk daa trén troc giacvaphyo h! Epr. o! e
bxsailyd i - Vlouh !'UE XAy dong trén cac giii thuyry | d i Wb xadnbin va khéng xem xét bac tranh

teng thg E Gc phijn anh trong dé liyu.
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Nhé&o h ! hYc toHaJcac cuM¢ tranh lugnhYg ! m' | u s p o Wihgkhonghdbautren! bt £5U

E gu gi cMthg. Sa thanh céng cl a cdng ty khéng nén phMthuX vao uy tinvamid ! mUka h! d
d.d!divz_o! hfdb-y!mdbiehijo'! EHJ! yc hiyd guij visi dé liyu, phat hiyn
cacquylupu ! w_ ! EUb !ng bnk ahn rdvicr v z

Quantring latabykhainiyn ! n_ ! ui f p ! Kc kinl ghiyen teoEM hp! d~ ! o h i bbH MET o &
BExn. Cach tinp cen deatrén dé liyv | u idbcadgBy txd ! u s~ !J/IEi. 2 & liyedd phan tich trgthanh

nen tiing cho viyd ! E U b ! ng bpk, ché khong phifi chac vMva mad | m U x&diyu/lish, Brc may va phan

tich trac quan cho phép phat hiyn cac quy lupt va dea vao sa thet, chd khong phitiphyo h ! Ep < o/

Khéng co6 & liyu, H:n chyla m3¥a | dljtedly kig.
-W. Edwards Deming, nha khoatg ! w _ bHn quign! Iyw

D. d! gi Ux o hinhlgde liyg hiyvo ¥ :E ! dV ihmtbifo Enh krsthéda cl a king thac trong cong ty. Cac quy
us . o4c mE&EIrd rang, to EXg héa va cach tinp cun hy thung cho phép chuygn giao ngay cij cac vai tro
guan trung ma khéng lam mbt hiyu quii.

Tuy nhién, s u j ddhgun quang vao dé liyv ! dVv o hg!dab ! igtmhi&ng sai lpm nghiém trong. D& liyu ta
né chyla m> tep hyp cac con su. Nyl khéng c6 phan tich hyp ly, bui ciinh va khifo * o h ! qyn caa duy j
lupt, ching khodng cé gia trxva khoéng thg quidn ly cac quy trinh. Chia khéa cho s thanh céng khéng nam H
viyc laa chtn giéa trac giac HIPPO va phan tich, ma la xay éng cac cong cMthéng minh, birg théng tin r/li
y:cthanh cac quymyl bpEcothgquito ! m' ! wH! d~ ! dx !t

Us p odu kiajxay doang s, cac yri tu quymsl bpk thanh céng khéng phii 1a tham nién lam
viyc va wxtri trong hy thung, ma |a tad !Dphiin o h YKthiah x&c cl a cac quyry bk va hiyu
qui seedMhg tai nguyén.

D& liyu la céng cM cha khdng phiii chan ly tuyyu WMiEChing nénbet vo h! di p! u U Viechdzkhédgp o! o h U
thay thrpnd. Mkc du c6 nhieu I4i ich t& phén tich, dé liyu khéng thg hoan toan thay thrptrac giac va kinh
nghiymclb ! d p ofl. dahtidclb ! di ° oh! m_ ! hi Xdtchinb kit & boly thidz! i x o /

LYi three znh tranh sikhéng chyE:u ! B B3ng cach tuan thl céc tiéu chur'n, ma con bgng khijo * o hyt w U

r v buitlid trong viyc seedMag hiyu quij cac nguhnlacgivo h ! oi bv/ | Us pdoh ! ouhU xye gl ! nvbjj - ! |
dé liyu sHtrgnén quan trtp h | o&ndJdd ahé virg hokc khifo © o h | wg Céu thiuyén gia big phan tich

va ditn giili d& liyu swcOth¢ EUDb | syubgBvizdi oi ! y . dyth&oxho! - d]i luyddazao kinh

nghiym c4 nhan.
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OPTION B

Quyrw MpE nén daa trén phan tich khach quan, cha khéng phiii y kirm ¢l a nhan vién c6 méac
mUxoh!kbp! oi

Cac nha quin ly, chuyéngiavakt UkE oh! wbj ! us™ ! oi U!&dtyu,aghiénr culclepitrdéco! u di ! e
Bg lac va cac chysu chinhclada. o/ ! U_ j ! o h WlzsHtodthdnh odt wisn tWtrong hy thung, yéu
cpv ! @& phynh linh he st daa trén d& liyv !cE:u ! Yeliyu quittuj ! Eb /

Sai s6t khi ssedMhg dé liyu khéng pha g !~ u ! @u Boovli dyic khong cé d& liyu.p
Di bsmft! Cbccbhf-1!oi ! qgipudidnjoi!n.-z!u oil!qgi-~o!u

Se xubt hiyn cl a d& liyu I¥n va viyc trign khai cac M6 hinh Ngén ngé Lo | ) MMN * | & m¥ cachbrigtl E

Ec khéng chycach phan tich ma con cij biin chbt ¢l a viyc ra quyryl 5B Ny | #ds 'UE «1pg tAmulds

nguyénnhan¢:j ! t mp! HE jidyEa-pghantichchro! Ep - o* - ! ui ijo!‘ oohb, Eze!- cobl zu-Uxloih ! mb j !
(phantichde Ep . oHuliusoi ! Uv! @y - lowi! whgEh! uUxyh | mbpx| fucyab huz di ! di
Al g4i y laa chtn tut nhbt trong qua trinh ra quyry bk -

Theo mX nghién cdu mKi cl a SAPZ"Nghién cdu mii cho thby gpn mXnab ! d - d! od:tinm. oi ! E

u bhg vao tri tuy nhant:p ! i s#onthanhu ! w_ p! o n! 3136 - !:50xplcab. d! oi _ ! m~ 0
sko ! t _ o h &iquyry »0EE! Kd ¢ Eaaltrén khuyrm nghxcl aAl,va38% sthj bp! di p! BJ! EUb! sb
quyry! bpEkinh doanh thay mkthty ! Uspoh! | i j ! E  -:l:Bchosbimchmuj! dffigddb m- oi ! E

I/ khuyénc b ! BJ !igibsod lcd ! w, ! llajmmh, ¥ 5%% lamdwc trong cac cong ty ma

nh&ng higu birg ! u i Ye ta Blihay thrphokd ! ulo ! y v 24y ot why! d . d! gi Uxgoh! gqi - q! sb!
BExh truyen thung - Ekc biyt latrong cactechad ! d~ ! epboi ! ui v !%E dhibd&an !'xws oo! 6! u
59 &! G h Y khijo sat seedMhg cac cong cMAIsinht:p ! i _ oh! oh _ z - leedshgoh! E ! 26 &! t
nhieu Ipn trong ngay.
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VHKi sa phat trign cl a LLM va céc hy thung quiin ly dé liyu ta EXag, m¥ vbo el nei 1én: [am thmo . pg! E

saedMhg théng tin mX cach hiyu quii ma khdng lam mbt gia trxcl a n6 trong se hen lg:ncl b ! d ont ¢ kg
l i~ oh! uUxoh! uiho!dliil wd !"edit WV -p'hiH be buhgbl se phact:q ! wiad l& ngay
d ., o h! W& cddquydrinh kinh doanh.

Soehj b! u‘ ohva Bphaotl-qu! w_ ! g aba quyBrinh kinh doanh

Nganh xay deng hiyo ! o b z ! & rake Wsi!nli€ng thach thac nghiém trong trong viye quiin Iy dé liyu va quy
tinh. Nnéo h ! | i~ ! | i * o hnilse phn thnccbapcchy thung théng tin, se quan liéu qua mac va
thim tich hYp giéa cac cong cMsu. Nhéng vbo ! efhdy cang trg nén nghiém trtng khi cac quy trinh kinh
doanh ngay cang phic¥:q ! i ~eddj ! uMdagddl &coéng nghy, yéu qav ! u i €btd kh&ich hang va céac quy
Bxnh myi.

Se EXXI | E | pcdaalde &n xay deng khdng chynzm Hnh&o h kdB ¢injk3 thust ma con Hse khac biyt trong
cAc tieu churn quuc giavayéuqav ! r wah tl&cacquud ! hj b! | i ed! o b yi MK achiting
cpn linh hg :t, cd nhan héa cho ting da - 0 -ab &3 rbt khé thac hiyn trong khudn khe cac hy thung quiin ly
mo-E v o ! am thwng. Do s3 phac{:p cl a cac quy trinh va khyj 'Yngldé liyu IKn, nhiev ! d~ o h ! u my
cac nha cung cbp, nhéo h | dlilcung cbp cac gilli phap chuyén biyt. Tuy nhién, thxu SiiJh | E bxqui titic
nhieu startup cung cbp cac siin phrn ! u U xptdp trung vao cac nhiym vMhkp. Krg quii m . - Jingi rbu !
cach tinp cpn toan diyn trong viyc quidn ly dé liyu.-

Se thich &ng vKi dong chijy lién tMs ¢l a cac cong nghy mHKi va yéu cau cl a thxu Sty trgthanh
yr! tw quan tropg trong khij o ©  o:hnh glanh. Tuy nhién, cacang dMhg sHhéu va hy thung mé-
E v oynicg co tinh thich ang thbp -bbtkdpu i bg ! B . p ! dihgodulcau nhBo h lelEchynh

kéo dai va tun kém t& phia cac nha phét tricn, nhéo h | dlikHdng phifj ! m* d! o ¢prd dv o h!

Ekc thu cl a cac quy trinh xay deng.

Céc cong ty trd thanh n:n nhan cl a saJ:c hpu cdng nghy, ch/l EYi cac biin cp nhet mKi thay vi nhanh
chongtrico! 1 i bj ! d. d! qi UHg bemhiyg Cuvigung chu tiae ridXk bXKcl a cac te chic xay deng
u i /g la mX hy sinh thai phact:p cl a cac hy thung lién ki vl | o i bJing 14 kinép &in, ma s phui hyp
gigb ! di ° §crthHa&hiyn thong qua mX¥ m o h IKimqWwin Iy nhieu cbp.
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Céc cdng ty bao ghm céac hy thung lién ki, se ki hUp cl a ching¥:o ra cac quy trinh cpo | BcJ
to EXag hoa.

Theo mX nghién cav ! Hclhac hiyn bH Hiyp hXX Xay deng Canada va céng ty KPMG ti

Dbobeb! w, p! oycorR5%Bchc3cang ty chb 3ng hTiE b oHwiu s | E hocxiibt sxc

so VK ! d uithl téong viyc trign khai cong nghy hokc giili phap su. Chyd~ ! 3 4 &ltharh dia

khifo séat cho birg cac giili phap cl a htchl ym hoke rbt IBn deatréndéliyv / ! Uspohlph i j ! E -1 qi
IKo ! offntliam gia khijo sat md tif viyc saedMhg mX su cong nghy khéc la hoan toan theenghiym

hokc thaa nhgn r3ng htykhéng ap dMhg ching.

Se khéng muun tham gia vao cac thanghiym céng nghy Ekc biyt ré rang trong cac de an ki tang 1Ko - | o x j !
ma sai sét co th¢ tun hang triyv | E~ | mbif nhé@dcbrgy hgthy tién tirp nhbt -0 i U! n~ lwjpham tich t

de E p --a | /By gkp phili se khang ca khong phiji vi hiyu quij ¢l a ching, ma do thiny Dncpz | E.Y¢ E U
chang minh trong cac da an thac try

Theobadocadoc aDito! E_ o !I'HTHmgilj !''y) XF G* ! #1 _ oi !langanh kay degyXx o h! mbj ! d
viyc ap dMhg cong nghy mKi trong xay dang khong chygkp phitinhdo h ! | i~ 5 thidpt nGi kdn

cij rao citn tam ly ta phia khach hang. Nhieu khach hang lo ng:i rang viyc seedMhg cac giiti phap

tién tirm sk birg do &n cl a hyithanh mX ! t « o ! aehghiyin Vakhing htrgthanh "chuXX thi

nghiym®”, trong khi nh&ng hgu quit| i ~ o Ffo!hnh W solihg dr o ! rigE chi phiva i i ro be sung.
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QUTPUTS PRODUCED

AMALYST

FprdErm

RAWDATA

| . oi ! 3dieKPnPel | Aing hWp seedMhg dé liyu, thxu STy gilli phap cung cbp cac ang dMhg
Ectuj ! Uv ! ia EBOg hba duytrinh.

Nganh xay deng rbu ! E:ng: @c ds an khac nhaucoyéuqav ! | i . d !kd | ¢injkhu Ve,

r v 2xih Bhap ly va phan losi, tituchuro ! u oi ! up . opo! wi W/ I @Epoloafimdiu i h
ang dvhg hokc hy thuo h M¢Ejuyan phe quat nao hoan toan phu hUp vl tbt cit nhéng yéu cpu

w . kdE cinjcl a cac ds an.--

. ¢ Ewipho vl se phact:q! o h _ z ! d | adad hy thundva ds phMthuX¢ vao nha cung cbp phpn mem,

ngay cang nhiev ! offinlgnrarzo h ! di . bglquijn Ty d& liyi hiyu quii khong chyla se minh b:ch va tiéu

chur'n héa, ma con laviyd | E xijo hoh ¢hinh ki trac quy trinh. So phact:q ! w, ! u  oiig hgay cang ! E

u‘ oltb!!dd - d! rvz! us_ o iMinhépgaach teypdgronily) £1 s poh! Ecritdvivd Ljp _ di Himw z !
dé liyu sang viyc cbu tric va s»p xrp ching. Chinh sa chuygn dxgh nay swtrHu i . o Kcltipliheo trong sa

phat trign cl a nganh xay deo h - | Ebu ea ki éhic cl a kiknguyén thung trxcl a cac nha cung cbp phpn
maem va s khH Wkl a kiknguyéntechad ! ui > oh! ujo! d !'" ' ohi~ b/

Nhpn thac ve sa k:n chrcl a cac gilji phap phequatvase dibxteo ! ui Uxkp$ehy U u Hed 4p brap i
Emsoui bg ! EJv lawcdcnantitdb ! E- o h ! w @ liyu'sadgisd minhdicke khio' o h ! &ngvad i !
lam viyc c6 cbu trac vKi thong tin. Se chuygndxd i | us po h! u lBhaehnbkEb b | m teipld IO ! i@ x 0 !
trong nen kinh treva céng nghy toan cpv - YEMH tiir v b ! m* olka téc "cuit choth m':ng cong nghiyp".

¢ higunganh xay deo h ! E b oeEl Fj! v h I E Ko B! u U x dand i bij gin sem xét vxtri cl a
nganh trong bui ciinh ¢l a Cu¥¢ cach m'zng cong nghiyp lpn thA U U ! pn tHA®* nta te BXag hoa va su

i — brik & nhan hda, tiéu chu'n mHgva mé hinh d¢h vMdé liyu.
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Céach ni:ng cong nghiyp lpnthdau U! ) Oh . o iphtB& ol *n!!w Ohm oi ! 6/ 1 * | 1
xay dang

Cac cbu tric cong nghy va kinh trla nh&ng khai niym Iy thuymy ! @ SeedMp h & &6 tif va phan tich sa tirg
héacl axdWkvakinhtyr v b ! d . d'iniphatarich KB4E nhau. Tuy nhién, cac nha nghién &u va chuyén
gia khac nhau c6 thg ditn gilji chdng theo nhéng cach khac nhau.

Cwi cach m':ng cong nghiyp lpnthdu U! ) kd 'SJ o @v t us z ! 5t ddriginghy thdagtin,v b o ! E
ta EXYag hda, su hoa va toan cpu hda. MX trong nh&ng yrwi tu chinh ¢l a né la viyc £:o ra cac giili
phap phpn men ! Y& quyen, tic 1a cac siin phrm k3 thupt su chuyén biyu ! @ Phat trign cho cac
nhiym vMva coéng ty cMthg. Nhéng giiij ! q i - q !/log,tri thanh b phpn quan trong cl a ks

tpo h ! D OU U =1 khé ragrd ma khong cpn sab !eBhém.

Céch nizng cong nghiyp lpnthdo‘ n! ) 6yd 5 E Kb h b:j-n kiApniym va phat trignskn ! i x o !
so vl 4IR. Cac nguyén #c chinh cl a né bao ghm viyc nang cao mad !)€4 nhan héa siin phrm
vadehvM5IRIAmM ! qi p o hkng i hg:u M kinh trylinh ho':t, thich &ng va c& nhan héa

i xoKittuwh! u~n! m_ ! d. bnova caomdihintbodch vivl MK khia & :nh quan tripg cl a

nen kinh trthd 0 ° n ! g sdedivlig dé liyv !cEa quymy boH -ebraygpo ! oi U! Igtheo h! ui
hiyo ! Bclhr khodng c6 viyc ap dvhg dé liyu myva cac cong cMmH (Hinh 2.112).-

FOURTH INDUSTRIAL REVOLUTION FIFTH INDUSTRIAL REVOLUTION
(4IR OR INDUSTRY 4.0) (5IR)

m «

Lt | B x
0 o [1o104] § X x
— [/\
clozed Proprietary In-house Open dala Open source Consulting
data Software Development

Hinh 2.112 Nen kinh trstha u Upb wiung vao cac giiti phap, trong khi nen kinh trthd o n !
tpp trung vao ca nhan héa va dé liyu.

Viyc ¥:0 ra m¥ &ng dvhg cho cac cong ty trong nganh xay deng, nngmsaedM h! us pp h! n U
hokc m»@ ! u se‘chdd u! | i imdifp!r3Bg né sHthanh cdng trong viyc myr¥ag sang cac
cong ty, khu vec hokc quuc gia khac ma khong c6 nhéng sab !eF ! weu thipji | E .coXad |
subt thanh céng trong viyc mymig cac giiij ! q i - gpy wn thbp, wi mei techac co quy
trinh, yéu qav ! weu'kifoj ¥ ! E . p < tpd nh&ouhi latEchynh ca nhan hoéa.

Quan trung la phidi higu r3ng ngay cif bay gifl, viyc tich hYp thanh cong cac gilli phap cong nghy E~  jyilmidk

cach tinp cpn ca nhan hdéa sau sic chotang quy trinh, da - o! w_ ! deohbuz/V & . Johiisalb! m_ ! ohb
khi phét trign m» cbu trac, cong cMhokd ! di Ux o h ! u sH.cpniphijd il gmnhh-va dbu hinh chi tirg

theo cac yéu cpv | weulkiffoj 1 ! E J @téng cong ty va de 4n cMthg.
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Theo b4o cao cl a PwC "Giji ma cach m;:ng cong nghiyp lpnthda o * n # ! \ 4493’50% chci p

hj . md!EEpanhcbqg! dbp! uspoh!d.-d!oh_ oi !l i fi!gtibowiycuspoh! o n
tich hYp cdng nghy tién tirm va kinh nghiyn ! d p o Ji. €éclting cpn nay cho phép nhanh chéng

thich &ng vi§i nhéo h ! u ieiltrang t&ing krssiin phr'm hokc yéu cpu cl a khach hang,:t:o ra siin

xubt ca nhéan hoéa.

. Wi VK mei quy trinh, can phat tricn m»chad ! o‘ dbang dvp h E E . qu ndy, B4 quy md cl a nganh

xay dong toan cpu va se E b:'tng cl a cac de an, drFo it se thn¥:icl a m¥ 'YngUko | d - Anb yp Kihh

doanh, mej ! ingMYq '@E! d~ ! mphj ¥l ! QG -qpf!'mj lo. f oGE! Bng AYR 4 "o ipYUdd mhEo h kcE

E ¢m riéng va yéu qau mX cach tinp cpn ca nhan hoa. Chiang tdi stxem xét chi tirg sa E b:'tng cl a cac gilii

phép c6 thg cho ciing m» nhiym vMphan tich trong buicitioi ! d- d! qi Uxoh! qi - qUkbhd! oi b
danh riéng cho htc may va phan tich tp dé liyu "Titanic" (Hinh 9.29). -

Pipeline trong bui ciinh c&c quy trinh K3 thupt su la mX@ chug ! d . d Mg, quy tiink va cong
cME¥im bito dong dé liyu va cong viyc te EXig hdéa hoke cé chbu tric Hd « d ! k'fnikhac rbau
clb! w & tho!al

DIFFERENT SECQMIEMCE SAME

PROCESSES RESLULT

10 000 000 000

use Cases

Hinh 2.113 Tinh c& nhan va ss bing !ekcl b | d - Anp kaYp kinh doanh khirg cho viyc
f:ora cac nentiing va cong cME~ o h ! |~ geny g ltrig rién khong khij thi.

Cwicsungclb! di ° oh! u leirbEnhikvul i Bbidp | Ebndkl a chuyco !eEsu, va hdm nay cé the néi ve
so xubt hiyn cl am) ! h j'4m mi tFopg sa phat trign kinh truel a nganh xay deng. Trong "nan kinh trem "
nay, ss €:nh tranh sH E Wc te chac theo nh&ng quy bke khac: nhéng ai co khito © o h ! ¢o i eEiyu quii
kirg thac cdng khai va dé liyu mHthanh cac sitn phrm va dxch vME Bc yéu cpu sH ¢ 14i thrsthen chut trong
bui ciinh cach m:ng cong nghiyp Ipntha o * n/

Oi U! oi _mLIbjud il INb t |yvatiréngcudndach "Quyen sHhév ! u U! o ibe laBdng, ! w

cag: Kinh trstoan cpu cl a sHhéu tri tuy trong thipkokY YJ # ! o' n! 312 3 - lufigitioigoh! ub! Eb c
mX nen kinh trytri thac toancpv - | w_ | u Ukadinhéndgi Hirgichoh birg cac phat hiyn

khoa htc thanh hang héa."

Ss chuygn minh sang mé hinh kinh tethd o * n ! Eji sp ¢huygo !eBé cac gilti phap CNTT khép kin sang
céc tiéu chur'n va nen tiing mH. Cac cong ty s bxu lpuEta by cac sitn phrm phpn maem truyen thuo h ¢ E
chuygn sang cac mé hinh dgh vM | u s p o hih diinh sula gé lliviu, chd khdng phiii cong nghy BX¢
quyan.


https://datadrivenconstruction.io/book/?utm_content=2Bvi

PHAN MIANG VA SILO E LIYU | 44

Nghiéncauclb! Us k! Lj oi ! epboi ! | bs whysié trxkinh trdkiSerdg3hsllaghpmp ! u i
mam ma nguhn my (Open Source Software, OSS). Theo nghién &u, OSS c6 nkt trong 96% tht

cii cAc ma phpn mem, va mX¥ su phpnmaen ! u i U %:p h g 99/9% la c4c thanh ptpn OSS.

Nyl khéng c6 OSS, céac cong ty srchitiéu gbp 3,5 lan cho phpn mam.

Caéc hy sinh thai cl a cac cong ty xay deo h - | u i fKmg'tognvchui, sidpn chuygn sang mo
hinh kinh trsthd 0 * n - | o »gh YMb-i d lod u dh doavtréh dé yu swtrHo _ o! Uv ! uj/_ o! i xo!
so vl cac gini phap khép kin, tach biyt vi4i cac kxgh bitn seedMig cang nhxe.

Thrjj :)<iBu héa sHu i b ¢aiEcan quyan lac trong nganh: thay vi phMthu¢ vao céc giii phap cl a nha
cung cbp, cac cong ty sHxay deng khijo * o:hnh tlanh cl a minh dea trén khito * o kedMg hiyu quiz dé
liyu. Krg quij la nganh xay deng sH chuygn téa cac hy thung cang nhxg i th/l sang cac hy sinh thai linh
he:t,thichdo h - ! o x| ! drnohiva fac adngadNuvU x o h | mtigthdnh heh tiing cho viyc quiin ly
da an. Ss kg thuc cl a th/]j :1:iEhung trxcl a cac nha cung cbp &ng dMhg sHY:0 ra nh&o h letEkjyn mHj,
uspoh! KsHE N L y onB kh@ing phiji bH quyen sHh&u ma nguhn khép kin va cac ki nuj Kkcbiyt,
ma bH khijo © o g d& Jiyu thanh I4i thrsching ! Yo.U

T
—
— %

—y
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DI OOH! 3/ 3/
BIMY HEN LO>N THANH TRET TO VA GIIN ! |. PHAC TP

Mathdavahythwoh! 1 i . g! | /" @i Bhd dpkid o° oh! t v

Trong vai thpp kkqua, nhéo h ! u ieilcéng righy u s p o h beneNBTichl wiy | BdJ! y »nt bgEcac nha

cung cbp phpn mem. Chinh hE ~ o E ! Yndphat trico - ! yph dohginghy nao cac cong ty nén trign khai

va céng nghy nao nén bxby qua. Trong th/li kdochuygo !€Bé cac giji phap r/i¥:sd ! t b o h ! ddédiyud x ! t

tpp trung va cac hy thung tich hYp, cac nha cung cbq ! E - | dyi cacasiinphrm c6 gibz ! q i #ngbitd E

kicm soat truy cep va khijo * o i h / | T bKi de kubt-hiymacl acongnghyE- n! n«~z! w_ ! d.d! n~ !
Phpn men ! o i MK!Dwh vM(SaaS), skicn! t p.- u! o @l E.i! diivn” ! i éoihHAIN@ h! | * - !
uspoh! wbj ! us” /ihdxuyénddialcac dxgh IWNk# thulglt su.

Céch tinp cro ! o . Z:b i m¥ nghxgh ly: mke du c6 khuj !'YngWna phpn men | Bjti:p ! s b ! d@hgddp ! u

o i Uo hctrgchycd mX phpn nhy trong s E- ! Ye SbedMhg. Cé thg n ~ | E -Y¢ Vi hhieu Ipn, gbp hang

us‘ nkthapg ngan lpn so vi§i nhu cpu thactmpvicungm¥i ! r vz us . oi Mdnjo oiivd sagchép i | EU
theo nhieu cach khéac nhau trong hang chMc hokd ! i . o h! us* n !ldngdy siidrong cuisg, mo¥ céng

uz/ ! Uspoh! | i j lyEphattrighil jELYE thadh dn pal nhéng chi phi nay 1a khdng the hoand'i.

Tuy nhién, nganh cdng nghiyp vfn tinp tM tai siin xubt chu kdinay,:t:o ra cac sijn phrm mKi vl gia trxgia

u‘ outhigv ! di p7danytuyj - Vah 'Wedg lac cl a kdvong thxu SIWh ! i x o ! pothbodrp v ! d

Ui f pngdso! E~ oi ! hj . ! d&npghdngan !!egfilhuaMua syn Quuc phong (DAU)

bién se :n, chi phi phéat tricn phpn mem céthgu i bg !! EE . gddly thuX¢ vao mXX su ymw tu, bao

ghn ! Y&phac¥:p cl a hy thung va céng nghy E WUc chtin. Leh seecho thby, chi phi phét trign vao

o' n! 31W0h! 2p1l! E ddirgimdmgphh (BLOC), trong khi chi phi o tricéth¢u‘ o h'!
entj ! 5/ 111! B&SL@G ! di p! n

Chym> trong nhé&ng thanh phpn cl a ang dvhg CAD- 16i hinh htic - ¢6 thg ¢6 hang chM triyu dong ma.

U, oi ! i . oaidV woliyraytnohgucac hy thung ERP, ma ching ta srtrH s thijo lupn va EXXphacy :p

cl a ching trong phpo ! o ‘ I'a tudn sach. Tuy nhién, khi xem xét k mihg, ré rang lamXphpo ! E. @ h! |
cl ama nay khong:tzoragiatrxn j b ! u‘ oythad hiyn dhadi! o o Wl ¥ B G k4 « iicidiFchuygn

dé liyu gi&b ! dbdE liyu, API, giao dijo ! o/fdlng va cac biing khac cl a hy thung. Bbt chbp huyen the s

phe bing va tpm quan trng cl a cai gt la logic kinh doanh, thac tmkhe nghiyu ! i x @v!; d idj- [dnhad x ! t
hiyo {z&ran ngpp cac khui mru lei th/j (madisiin), mMi | E di Bbtelb 2 do i oiim bifo viyc Euyen

dé liyu giga cac bitng va cac thanh phpn ma khéng iio i ! Ho b hgBviyc ra quymy bpEhokd ! u‘ yaulyuiji j
kinh doanh.-

Cudicung, cacgiifj ! qi - q leely d&olipu-ta nhieu nguhn khac nhau, khéng thg tranh khyi trgthanh

nh&ng "hy sinh thai mi spaghetti" phact:p. Chym>i DHE! o hiin Iy kheng |h, 1am viyc trong chrEXKban

thl cong mii c6 thg xeem'  YEnBENg hy thung phac :p, mi nym nay. Cach techac quitn ly dé liyv ! oi U!
vey khong chykhdng hiyu qui ve mkt tai nguyén ma con%:o ra nh&o h Igri yryi nghiém trong trong quy

trinh kinh doanh, khirg céng ty phMthu¢ vao m» nhém chuyén gia hkp, nhéo h | dlitnigl cach he:t

EXig cl a mé cung cong nghy nay.

Sehj b! u‘ bthekimjj !YngUna, sy myhg Ang dMhg va se phiacy :p cl a cac khai niym do cac nha
cungchbq ! EUb ! sob! mEwkkg quittbtymi-sea h j b ! wkplwib1:pcl a hy sinh thai CNTT trong
nganh xay deo h /ev ! p . z ! E . !ymthac hignisphoamhong qua viyd ! u * wariyiigting dMhg trong
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nganh trgnén kém hiyu quii. Cac siin phr'm phpn men ! Bjt)phattrico! n_ ! | i~ oh! dad’'mfc’ ! E* oh! n
nhucpuclb ! off Ue  ofhgyéuicdl nguhnlad ! E . ochdviyctrignkhaivahetry- ! oi Uoh! 1 i~ oh!
mangd:ilYy ! di ! oiW! npoh! E

Theo nghién ciu cl a McKinsey va# U‘ o Fo! hd!Uo * 't kay dewmg", trong hai thep kkqua, mac

u‘ ohHo b $ 0 buh ! ntltv tbale cpu trong nganh xay deng chyE:ttrung binh 1% mej ! o* n - !
sovimad ! u‘ o hlladienQigh'tgtoan cpu va 3,6% ¢ a nganh chmbimg. TziHoaKd ! o' o h!
subu ! mig trolg nganh xay deng tinhtrénmej ! d~ o h ! olimmokingkd thnhéo h! o' n!
1960.

Sohj b! wkpribfl:pcl ahy thung,secolpg ! w, ! u  oilla@lipvh El. | bvi | diBigipatting giga
cac chuyén gia, khiy nganh xay dong trgthanh m trong nh&ng nganh kém hiyu quij nhbt.

Productivity growth in Manufacturing, Total Economy, and Construction (1995-2021)

Labour preductivity of the added value in volume per hour worked inthe ELL 1995-2027 {index 1995=100)

240

220 o I

200 /_,_/-’"-/

180 "

160 | /—/

Ingex {1995 = 1040}

1995 2000 7005 7010 7015 2070

Source: Eurostat

SeE oh! | &mf:pclddgliyv-! w,_ ! epdiakling kémgidb! d. d! di vz _o! hjb-1E.! EU
nganh xay dang trjthanh m> trong nhéo h | meac&ém!hiwu quii nhbt trong nen kinh try

Oi U !Y&nbbn m:nh trong nghién cau cl a McKinsey (2024), "Viyd !iil bilp | o' dohxéyt v

deo h! | i ° o h ewlthyehoty tréng i ciinh nguhn lac ngay cang khan hirgn va nganh cong
nghiypcoé mMi | uj _ vbh U ‘Eledp e’ o hbngy xaydng khong the ting tM duy tri Hméc

0 ' o hbtHiyms:i. De bao cho thby chi phi xay deng toan cpu sHu ‘ 0dhlB mghin tkE™ ! mb ! w, p !
0'n! 3134! mxobp! dx badvadcausthrp ki khirgp vbo !eBiyu quij khéng chytry

nén cbp thirg ma con mang tinh chbt then chut.

M trong nhé&ng cach quan trup h & iang cao hiyu quii sHla sa thung nhbu ! w_ ! ifB Ré@ tbh jrac cl a
cac dng dMvhg va kirg trac hy sinh thai xaely dé& liyu. Cach tirp cpn nay gip 19:i by cac I18p trav ! Ynglthaa
ui ~ j Kphgck:gEkhongcpnthimy! n ! E~ ! u cov ! on¥ 2! u & pthdmg dibankl ghiyp.
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Tat j mpgtkhoME liyu thung nhbt

Cang nhieu dé& liyu matechdd ! u  d iyd khei thée giantixthac sa td changcangtro _ o! | i~ ! 1 i ' o! i x
Do tinh phan miinh trong viyd ! m @ théng tn trong céac silo cach ly, cac cong ty hiyo !':Brong quy trinh

kinh doanh giwo h ! 0 i&0 h o iflilxay deo h | E buayiny xBy dong mX tda nha chtg tr/li td nhéng vet

liyv ! BdJ m®&¥:ithang nghin kho khac nhau. $ e U laathéng tinkhdngchym . n! | i~ ! | iyctoufuspoh!
cpp dé liyu co gia trxphap ly ma con lam chem qua trinh ra quyry X mgj ! Kd Uet cpn phijj ! Y€ Kicm

tra va xac nhpn nhieu Ipn.

Meei nhiym vMhokd ! r v z !au sxg#p ¢hikt 85 mXX biing hokd ! dbdB liyu riéng biyt, va viyc

u s bgddé fyu giéa cac hy thung yéu cpu cac tich hyp phic:p. Lei va se khéng nhbt quén

trong mX hy thung c6 thg gay ra se cu day chuyen Hnhé&ng hy thung khac. Cac gia trxkhong

chinh x&c, csp nhpt mu va thdng tin tring Ikp buX¢ nhan vién phili mbtth/j ! hj b odEE- o h ! |
kicm tra va xac nhgn dé liyu bang tay. Cwi cling, te chac tiéu tun nhiauth/] ! hj b @ khixcx o | E
phM hpu quitcl ase phanmifo i ! i x @phantri¢nkatyj ! Uv! i~ bl!rvz!us, oi]|

Vbo !efBay & phe quat: mX su cong ty v n ting tM vet D v se hen lo:n, trong khi nhéng cong ty khac

tim thby giili phéap trong tich hyp p chuygn dong théng tin ve mX hy thuo h ! m@tgg 'usss vo hihg | - z! u U
uY hleElj o, z ! M¥big!Ikn duy nhbu - | o xg m U@ Bhikipthac thco . p ! mj _ mp!nhiynlvg | E

da- o ! wj, YdgUThay vi hang chvg bito h | wnh di8g /T ¥ :c, mX kho dé& liyu lién kng duy nhbt xubt hiyn,

cho phép: -

tui thigu héa mbt méat dé liyu;

lo:i by sa cpn thing phifj ! fing kXbyén xac nhgn théng tin;
cifi thiyn khijo © o h | gpsvd chbu dYngltl a dé liyu;

E x olintda viyc xaely phan tich va may hr.

. U bd ligu va mX tiéu churnthungnhbu | d~ | o Ibtikg nguhmngud, thoéng tin swE WUc chuygo !eBhanh
Bxh d:0 h hng nhbt va cé thg End | BelbH may. Cach techac dé liyv | o isyuchoaphép kigm tra tinh toan
vkn cl a ching, phan tich theo th/] gian thac va seedMag kp th/li cho viyc ra quyrs boE quiin ly.

Chuing ta sH ndi chi tirg va khai niym hy thuo h | maltich h4sva ang dMvhg cl a chiing trong phan tich va

mayhud ! us poh! di 8 dédiyu!lés Wty he's Cac chl Ee va mé hinh hoa va cbu tric dé liyu sH
EUWd! m_n! s ! us po h!cthdédiyudhanh o md cbu#tidg" vaZz Céch céac tieu chu'o | u i @tw! E
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di xgtypngrv ! oi jpndhighdéliyv! Bdl t vz 130 hi ~ ! |

DEMS APF1 Integrated Structured Data :
[ 1 i s r— Ul a

i i - - -m-.a
APP 2 CAD1 | — k | "5 | E H

CAFM CAD 2 - = — Ul
...... - frer

F &

Fragmented Data Data Sources Data Storage Grouping and
Systems Functions

Hinh. 2.22 Tich hyp dé& liyu le'zi by sa cd Igp, cifi thiynkhifo * o h ! gpsthémgttirdvatuj ! Uv ! i~ b!

quy trinh kinh doanh.

Sau khi cbu tric va hUp nhbt dé liyv - KBeldgic ting theo & kigm tra ching. Khi c6 mXt kho dé liyu tich hyp
duy nhbt, qua trinh nay ttHo _ o ! Eitod !i hxjo ! ¢ khonlg toh nhiev ! t kkhd@g thung nhbt, cbu tric
trung Ikp va nh&ng mui quan hy phac:p giéa cac bilng néa. Thtciiu i ~ o h '4d | B la Ba}fwo hinh dé
liyu thung nhbu - @u B3y 16:i by cac mau thurn L) | w_ lwaquéthnh wac thac. Kicn ! u s biimwijo! E
chbu ! Ymgldé liyu 1a nh&ng khia £:nh thirg yryi trong tht cif cac quy trinh kinh doanh, va chdng ta sH xem
xétchitimvedi ° oh! uspoh! d. dngd i thuncséch. u Ux o h !

T: ! h g4 cuMi Eomg, dé liyv ! Bethhém, lid ! w_ ! gi « o! u Yoddp Nhgxcéc cbald ! EUoh! | i « d!
nhau: teng hYp (cXg, nhan), tinh toan gBa cac biing, O hokc hang (Hinh. 2.24). Lam viyc vKi dé liyu trH

thanh m»@ chugj ! d - Kg: tha thep, cbu trac, kigm tra, chuygo !k xeely phan tich va xubt ra cac ang dvhg

cuyj ! d° oh- ! o xjYyt saedNp d kg Wi Guen cEcChhiym vMthac tiTn. Chi tirg ve viyc xay deng cac

kxhbiio! oipto®¥ h! i~ b !Kdvaddy dobg quy trinh xaely sk E W thijo lupntrongd « d! di Ux o h'!
mj _o!mvibdo!dB rvz!us_oi! FUM! w_Jl gi Uxoh!gi.-qg!ebub! gqjgfmjof

Oi Ugy,whuygo !eEsu khong chyla viyd | E xiim hda pach lamviycvlj ! ui ™ oh! wgtdkhyisa | m_ | wj
phact:q ! e @4 tworig quiin ly d& liyu, td hen lg:o ! co thg ds E p - @ mhlewhy thuo h hpEyuy trinh cé

thg kign ! t p JMpHacs:p cl a kinp trac cang thbp, ma cpn thimy Ic Betrydy o hYj W, ! uspoh! uUxoh'!

ma cé thgbimmmbu ! i p . o! Uy cleecho odic c nhan théng minh ta BXiig phan tich, hy thung hoa
va chuygo !eFdé liyu.

Hy thuo h | mdticH hijscho phép chuygn sang seedMhg cac tac nhan Al

Cang it sa phac¥:p cl a d& liyu va hy thung, cang it ma can vigva hetry | W_ | d . din dhti dtedimg h j

kiym th/li gian phét trign 1a hoan toan lg:i by ma, thay thrsn6 b3ng dé liyu. Khi viyc phét trign ma ang dvihg

chuygn td ma sang cac mé hinh dé liyu, mX sa chuygn dxch khong the tranh khyj ! Bndve cach tingp cpn

daa trén dé liyu (data-driven) xity ra, vi nténg khainiyn ! o _dndsBumd¥a! uU! evz!ip_ ol up,  o! | i

~
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Lij ! dplechw h O p Gng Evviye vii dé liyu lam trung tam, htybu 'ptEnhin nhgn vai tro
cl a chiing theo cach khéac. D& liyu khéng con chyla "nguyén liyu" cho cac ang dvhg - gi/lE « z !
chinglanentiio h ! y v o h'! r wltraci logiEvalsd u U x o h | Yo xay doBgU

Tuy nhién, cach tigp cpn truyen thuo h 4i @i quiin ly d& liyv | ulngbwu puEHcbq Eng dvhg va trong xay
dang givo h ! o Wy thung quan liéu chng kenh: nhieu m&c phé duyyt, kicm tra thl céng, v s4 phién bijn
tai liyu qua cac siin phrm phpn men ! u U &ng.WWK sa phét trign ¢l a cong nghy su, ngay cang nhieu céng
ty si bu¢ phiji chuygn sang nguyén b tui giiin - chym U v&lvaissedMhg nhé&ng gi thac sa cpn thing va sH
E Uc seedMng.

Céac nha cung ¢bq ! Exm bau ! Y lbgic tuwigiio / ¢ Ex ool ji — b ! r v z 18 wasxgel§ d&!liyolbéng u s
vivcclb ! o/t U e’ ojhchuycd tachad ! o' laltédc @ng dvhg va cong cMnge;:i tuyrs sang cac d¢h v
E.n! n.z! wjiphap SadS. h j

Khai niym SaaS (Plpn men ! o i Mdxh vM la mX@trongnhéo h !o B! Ej ! di  o:i:! uspoh! d.
tang CNTT hiyo £:E- ! d i p ! [ dungaruyasdpWao cac ang dMhg qua internet ma khong
cpn phifj ! dktyabige tri phpn mem trén may tinh cl a riéng minh.

MX mku - ! Tbb T! i hoa iye mi ritig quy md, quiin 1y phién biin va giiim chi phi he try va bifo tri,

o i U o ktkhac, ngoai viyc phMthuX vao logic cl aang dMig cMthg- | o~ | div & lo/lidlingjhoan toan

phMthuM¢ vao h: tpo h ! E« n !l & rha durf cbp. Nyl dx¢h vMgkp se cu, quyen truy cpp vao dé liyu va

quy trinh kinh doanh c6 thg bxchkn¥:m th/l hokcthpn ! di ! m« v &aetht ¢ii/dé liyucbb ! oo/fhdling

khi lam viyc visi cac Ang dvb h ! T bele T B! m® rén m&y chl cl a nha cung cbq - aulbBdyt:orarliro

va mkt an ninh va tuan thl cacyéucpv ! r voh. Vi ! u iebmnzit gia hokd ! i kiynsaedMp h ! dv ob ! d™ ! ui
dro 'mEvivd ! u‘ o h! &é gpr phidi di dhiygn khr'n cbp.

Se phattrignclb! BJ- ! d.d! u-.d! oi « o !mgpogi\dbanrér dg liyw x B#i fa Bau hyigre wy x o h !

lai cl a cac ang dMp h ! KeHihh thdc truyen thung va SaaS. Ny | #ds!UE « zangldMdy va d¢h vMla cpn

thirw Ic &uiin ly logic kinh doanh va xeely dé liyu, thi V4 sa xubt hiyn cl a cac tdc nhan Al, nhiengchdd ! o‘ o h'!

nay c6 thg chuygn giao cho céac hy thung théng minh, hg:u D trac ting vK&i dé& liyu.

Di  oi ! w, rgay cingnhibulrong ¢ac phong IT vaHcbp quiin Iy thifo lupn veking ! us” d! i zcsj e-! o
tac nhan Al va giii phap cM bXXbe sung cho cac dxch VME « n ! n «iim thlginga phMthuX¢ vao cac nen

tiing Saas.

Céch tinp cpn ma ching toiu i f peilc®hyg nhen r3ng cac ang dvihg kinh doanh truyen

thung hokc ang dvhg SaaS co tig u i b Hodn toan trong kiknguyén d a cac tac

nhan. Nhéng ang dviig nay ve d x iinda CRUD:Jtp - te,Esp nhpu ! w_ | yHdB WYL d x ! t

v ! mphjd!ljoi!epboil/! Oi imhuycugap chdrdaatdexr@m ! mbj - | mp
Al.

| Tbuzb! Obefuhhukj i Hoi hNEdspt pgu-!0‘n! 3135/

Qi Ux o h! mpicengldawrgn dé liyu va viyc seedMg cac tac nhan Al/LLM cho phép giiim bKt su mihg
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quy trinhthab ! ui ~ j - imeipchdnhan kién. Khi & liyv ! Hcle chac mXX cach hyp ly, viye phan tich,
hinh dung vaang dwp h ¢ rE quyry dpEtrgnéndre . o h ! i x o/ Bngibdp zdo va kitnotia vo tpn, cac
chuyén gia c6 thg truy cpp thdng tin cpp nhpt chyvli vai ct nhbp chuXX hokc théng qua cac tdc nhan LLM
ta EX0 h ! Keddng tai liyu va bijo h lalEkhico ! E~ ! iyph, o! di

Trong cdng viyc Vi dé liyu, cac cdng cMtri tuy nhant:o (Al) va chat LLM sH he trY ching ta. Trong nhéng

o' npoH E. mi !dy #ng thUyco !eB& cac thao tic CRUD truyen thung ¢ :p - T, Epp nhpt, x6a) sang

viyc saedMhg cac mé hinh ngén ngd 1Ko ! ) MM Nuiih NEdE liyu. LLM cé khijo ‘o hrm dbgh ngdn ngé to

nhién va te EXag£:0 ra cac truy vbn phi hyg g ! dbkde tiyv - avBjo . z ! m_inho&vwiyd! hUxoh! u. d!
vl cac hy thung quign ly dé liyu.-

DB CRUD Ul DB LLM PROMT

LLER TS
/ e e 43
_ .!I,-' :— - I-._':l- $

U T &y

Hinh 2.23 Al si thay thrscac quyrst boE | mj _ awh quiinty&Ho BE liyv | w, HaBsiyvt! dv o h!
oi U! up ching,idpn dpn lo':i by cac &ng dMhg truyen thung va cac ho:u il CRUD

Trong vong P 6 thang t, tri tuy nhan:t:o sHvirg 90% ma, va sau 12 thang,fv ! oi U!
toan bXXma co thg E Yc -0 ra by tri tuy nhan:t:o.

| DarioBnpef j - wdHp&jni! Eoi ! d” oh! uz! MMN! Boui spqgjd-!ui.o

Mkc du cong cMphat trign Al (chknghizo! oi U! Hj ul vc! DpaggompubobEbdhT gh-UWwyupj o' 1
caclpp trinhvienwo ! E- o h ! w lhut trergy qua thinh nay. Cac tac nhan Al ngay cang tgthanh tryly

héu ich: ching to EXag diTn gilji cac yéu cpu cl b | o/hdling,:t:0 ra cac truy vbn SQL va Pandas (thém chi

tigvea EqunaysicoHd - d ! di U x o tcity m& chd pham tich dé liyv / ! Ogy,tri twy nhant:p ! Eb o h !

dpn thay thricac giao diyo ! o/liding truyen thung cl a &ng dMhg.

Ss phe birg ¢l a cac mé hinh tri tuy nhanx:o, chkng o ! oi U! d. d! n~ Wisgyuwii’!tplsepat o h
trign cl a cac kim tric lai. Thay vi & by hoantoancac giiij ! qi - q! E . min phimzSha8, ching ta co
the thby sa tich hYp giéa cac dxgh VME « n | n Ki gat hy thung quiin ly dé liyu cMs bXX Chkng kizn, hrc lién
hYp (federated learning) cho phép seedMhg cac mo hinh Al riznh mu ma khéng cpn chuygn dé liyu nkizy
cin! m_o! E. n! my @A¢ dorQ ityldd the gi& quyaen kigm soat dé liyu clb ! n . diig thJj Erp cen
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E Wc cong nghy tién tirg.

Sy ETTERERD % Data Grouping

ERP [T €2 Data Filtering f

CAD ? 25 Data Sorting g (X) —
el S5 , , 7% Data Conversion

%:j @ Management
= via LLM chats
ﬁ’ﬂ_l €/ andpromts

R's. 2.24 CAc thao tac chinh ve nhém, Itic va swp xrp sH E Wc thac hiyn bHi cac cuX trd chuyyn
LLM.

U U x o h lam@aph!xély dong sHdoa trén se km hYp gida cac gilli phap cM bXcongsubu ! E- n! n«z ! w_ ! d.
mo hinh théng minh hezu DEh | d~ o h ¢%od rdohy théhg quiin ly dé liyu hiyu quij va an toan. LLM sH

di p! qi Jligling kh@thg cé ki thic k3 thupt sau swd ! u U x o K !'! ud- . day!déliyu vé& kho dé liyu

b3ng cach dito ! :Ecéac truy vbn cl a htyb3ng ngdén ngé ta nhién. Thém chi ting ve LLM va cac tac nhan Al

dv oh! oi U! d.:du DiiglSH'E d4bban lggo ! uspoh! di Uxoh! # D.xhdang dé!liyui ~ 0! MM
c6 chbu trac".

D& liyv | Botechad! E° oh! d. i§ cat abngchld iw. o ! u  din, th&hthiym Hejiry b LLM sH
khong chyE x o linthda coéng viyc vl thong tin ma con gidp giim thicu sai s6t, nang cao hiyu quij va te
BXag hoa cac quy trinh.

Ta viyc thu thep d& liyv 'nfira quymsl boE ; | d foch! EO EXig hoa

Trong cac phpn tirp theo cl a cuun sach, ching t6i sH xem xétchitimiy! d.- di ! d.- d! di vz Ko! hj b! t
nhau va cach d& liyu trHu i . o i Hctoxviyd ra quyrw bok, to EXag héa va nang cao hiyu quij cong viyc.

Rs. 2.25 trinh bay m¥ vi dMvet x h,Ehothbz ! r v z | us _ @ inkeely dd liyh tfobgjtilpEgn daa trén

dé liyv / ! T may minh htp ! Bng nét cl a quy trinh diji ting lién tMp (Continuous Improvement Pipeline),

cac phpn trong quy trinh nay sHE Wc xem xét chiting ! i x o ! wrsspah.h ! d v
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What I' Whydidit | | Whatwill '| [ what

happened? _| happen? l_i happen? r-l to da? —'\

iy =y emmmmmmer

indicators acrass contracts,
weorkflows, and investments

A cenftralized data hub organizes and
refines information far better
consistency

Data aggregation system

Standardizing, deduplicating, and
commecting Inconsisteancies to ensure

Data Cleaning & Transformation dats quakity and refiabifly

Muitiple domain-specific databases

I capturing strectured and pnstruciured
data across different construction
phases
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| R DATA DATA |: DATA

R's. 2.25 Vi dMve quy trinh ciji tirp dé liyu lién tM: quy trinh xaely va phan tich dé liyu trong cac
da an xay dang.

Hy thung mé tii cac quy trinh kinh doanh ¢l a mX céng ty vaa va nhy E Wc xay dong trén nguyén txd | E4p.! m
Hy thung bao ghm: thu thpp dé& liyu, 1am s:ch, teng hYp, xeely phan tich va ra quy bnk daa trén krg quii

ui vYcETBtcind - d ! h'fnmay'sHEEpYc ching téi nghién cdu trong cuun sach ting theo | cif trong bui
cinh ly thuyrg va théng qua cac vi dMthac tiTn:

I 5 cbq !REpu tién, qua trinh nhep dé liyu ditnra (Rs. 4 / 2 2 * / | Ui Yc ohRp vaojthed cf ki
cach: theo chiEXKthl céng (théng qua béo céo, bigu msu, nheu ! | * Ki dng tteeElig (qua AP,
ciim biry, hy thung phpn maem). Dé liyu c6 thg ¢d nhieu cbu tric khac nhau: hinh hiod - | wijh, khéng
cbu tric. 1 h j b:j:n nBypqan thirg phiji co tiéu chur'n hoa, v ! u s ° khy twba dadcdong thong
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tin.

Chq ! np theo la xeely va chuygo !eEdé liyu. Bao ghm cac quy trinh 1am szch, x6a tring kp, saa

ch&a lkei va chur'n bxthong tin cho phan tichting) ! u i f p {:h Ay cbq kdpofan trung, vi chbu ! YngU

phan tich phMthuX¢ trac ting] | w Y8 :d E ! WwKchink xac cl a dé liyu.

Tbv! Eliyw! & EUb ! w jing chdyérddMhg, khung o liyu hokd ! dbkdé tivu, phan chia

ui f p! dngaHad Uo ‘ gpingan sdch va kstoan, mdé hinhvabiinve- ! mphj t uj dt H!' bo! oj c
h': tpng. Sa phan chia nay cho phép te chac quyen truy cep thupn tiyo ! wijm!b#o khifo‘ oh! qi « o!
tich chéo thong tin.

Tbv! Eliyw ! &dteng hyp va hign thxtrén bitng phan tich (vitrina). T:j ! E<~z-!1 d. d! qi Uxoh
phantichmétiq, chfo! Ep eBp ! e! ydifo!! dEclép dWb h / @u nay cho phép tii I/ nhéng cau

hyj ' di  0id |; ddiEGIBfsaondxiiz | sdugilsExjiz ! sb! uspoh! u lbshiymhhrgj ! w_ ! o _
i . o Mifig Bao. Vi dV} hy thung c6 thg phat hiyn sa chpmtri,doEp - o! i p_ o! wiénhokic! d . d! e
tujy ' Uv! ihnbd e hv

Cuwi cuiing, Hcbq ! Euui cung, cac ki lupn phan tich va cac chysw d i~ o Hc!hiBHthanh, gitp

theo ddi viyc thac hiyn cac hYg 'hig, quito ! npv ! & Ui thiyn! céic quy trinh kinh doanh. Théng

tinnay trdu i , o i Hcbowiydra quyryl bk va ching ! Yo phat trign cl a cong ty.

U U x oshd@ liyu trifi qua qua trinh ta thu thpg ! gt seedMhg trong quiin ly ching ! Yo.I'rong cac phpn tinp
theo cl a cuun séch, ching ta sirxem xét tdo h ! h j':b X dagh chi timy -k& Byt cha trop h hpEEac 1ot
déliyv - ! qi Ux odely d§liyu,qdnycMg i ~ o! u di Jhghyp thac trisaddMig nhéng cach ting
ChN nay trong nganh xay dong.

D. d WKatidp theo: chuyco !eEheo & thanh hy thung cé thg quiin ly

Trongphpo ! o, z - ! di o $at viiob! aEEa chd silo thong tin va xem xét 1o i ! Hhdkl a sa phact:p

e Ulaadl a hy thwo h #i B4 hiyu quii kinh doanh, phan tich so chuygo !eBa cuX¢ cach m:ng cong nghiyp

lpnthd u U! t pndh& b ‘mn - ! &liyujchi&khong phitiangdM h! E- oh! wbj ' us  uswph! u«~n/
cach céac hy thung théng tin r/li¥:c£ 0 ra rao ciin cho viyc chia sH ki thac, va se phac{:p ngay cang gia

u‘ olmbulciinh CNTT lam giin ! o‘ ot vatcim trHse Eei mli trong nganh xay dang.

Toémdziphpnnay, o ! o _ v ! s Kclthao tign chith sigiupapdMp h! d . d! gqi Ux oitolugnivaogq! E~ ! ui
cac nhiym vMhang ngay cl a b:n:

Hinh dung bui ciinh théng tin cl a b:n

C T:omXbijo !'hErac quan va cac nguhn dé& liyu (Miro, Figma, Canva) maro ! ulagU
Xuyén lam viyc

(C  Thém vao bijo !hiBay cac hy thung va dng dMig ma b:n seedMhg trong cong viyc
C Y. dghEacchidd! o‘ o hijod o!Rtiirg Ikpvacacgif ! qi - daeU! ui

Y. d¢iE! d¢nddudhjtruio h - ! o xgjxily th mbt mét hokc sai lych dé& liyu trong qua
trinh truyen giéa cac hy thung

Thac hiyn cac thac titn quidn ly dé liyu c& nhan
(C  Di chuygn tring tam té &ng dMhg sang dé liyv | o i YfJthisiin chinh trong cac quy trinh
(C Tailiyulsicac nguhnd@liyv | w_ ! i U xanh' Ig!G@Am bigp tinh minh b:ch
(C Phattrico! d. dmExo6idi hj « ! w_ BudYngelivdib p ! d i
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() 1 Wng thi viyc dé liyv | Bclhhpp mX Ipn va seedMhg nhieu Ipn - E « z 'emtjirig ol a te
chac quy trinh hiyu quij

Ui ° dylc&eh ting cpn daa trén dé liyu trong nhém cl a b:n
O . aenghxsaedM h ! dxhod:oEh ! u i d&pliyuehur'n hoa va thung nhbt giéb ! d hmg! E
nghiyp.
() Ui Jihg xuyén néu ra cac \bo !enj _ o ! mpchbo 'Yima se skn co cl a d& liyu trong
cac cuX¢ htp cl a nhém.

(J Lam quen vi§i cac giiji phap ma nguhn mythay thricho cac congcMp:o ! E b adivb h ¢ E
giili quyr vbo '€l a minh.

By plEtd nh&o h leEnhy - chn mXX quy trinh hoke tep dé& liyu cMthe rbt quan tripg cho céng viye cl a
b:nvaapdw h! qi Ux o#pltrang vagde liyu, di chuygn trung tam ta cong cMsang dé liyu. B3ng cach
E:u ! Y tthanh cong trong mXX thaenghiym cMthg, H:n sikhéng chyd ~ ! Y& kinh nghiym thac titn ma con
c6 m> minh chang ré rang cho I4iichclb | g i U x o h Kj quiiE&iqthém cl a bzn. Trong quéa trinh thec
hiyn hpu hrl | d - Kt hag, b ¢ thwe mxe, ben cé the u . e BBt KcpLLM hiyo 1:E ! o ¢ Bp Wckiiti thich
va hetry.

Trong cac phpn tirg theo cl a cuun sach, chang ta sHchuygn sang xem xét chitimg ! i gl dv! gi Uxoh! qi
o h:l:ngj o!

cbu trac va thung nhbt dé liyu, va nghién ciu cac céach tinp cpn thac tito !gEich hyg ! u i
Chung ta sHEkc biyu ! d i tw!viyc!chlyco !eBé cac kho dé liyu phan tan sang cac hy sinh thai dé liyu
thungnhbu - ! n_ ! E- o h ¢hwlbrgnd quétrinh chuyco !eEsu cl a nganh xay dong.

e T TS |
—
—

4‘._‘//_*

~q!
e
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JJJ! QMHBNIs [E LIYU TRONG CAC QUY
TRINH KINH DOANH XAY BNG

Phpn ba st hinh thanh mX cai nhin toan diyn va phan lo:i d& liyu trong xay deng va cac

qi Ux o h! gtechdgc!chiing hivu quiy/ ! D kdl!!¢gEjva tinh chbt lam viyc vKi dé liyu

c6 cbu tric, khéng co cbu tric, ban cbu tric, dé liyv | w ijrovi @8 liyu hinh hue sHE U

phan tich trong bui ciinh cac ds an xay dong. Ching ta stthifo lupn vad « dfthB:0o h ! mUv !
tré hiyo !':Eva cac giao thad ! u sebtpdhghin giéacachythuoh! | i - d!Yssabv! EU
dMhg trong nganh. CaccongcMw . | g i U x o et tgrd L¢Bhuygd !eEdé liyv | Eshhl E

d:ng thanh m3¥A ! n~ jing ad sbU tric duy nhbt, bao ghm cac cach tich hYp dé liyu CAD

) CIN* - HEWYoomd!tiy | D. d! qi U xiimibifo ghibu IcHigS livu théng qua

chur'n hoa va xac thec sE Ud lekubu - @u By bt quan trup h ¢ Eim bijp ! DHEhinh xac

cl a cac phép toan trong xay deng. Cac khia x:nh thac titn cl a viyc seedMhg cac cbng

nghy hiyo {':EPython Pandas, md hinh LLM) stE WUc phan tich chi ting vi&i cac vi dMma

Eg gilii quyr cac vbo !@E ¢n hinh trong nganh xay dong. Gia trxcl a viyct o ra mX trung

U~ n! o5do h)!Dmp F *XX abu thi¢ te chad ! ¢cE qu phwivachuro! i~ b! d.d! gi Uxoh!
phap quiin ly théng tin siE WG ly giji.
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DI gOOH! 4/ 2/
CAC L= | DE LIYU TRONG NGANH XAY BNG

Céc lgti dé liyu quan trung nhbt trong nganh xay dang

Trong nganh xay deng hiyo ! :Ecéc hy thung, ang dMhg va kho d& liyuclb ! d -~ d! d~ o h Ydu! zu' Edbi ol hmv EzU
thong tin va dé liyu téa cac lelsj ! wnh H:Bg khac nhau (Hinh.3.11). Chlng ta sHxem xét k3 mihg cac 1o -
dé liyu chinh,:tz0 nén b&c tranh thdng tin ¢l a mX céng ty hiyo ! :Ehezu Dii§ trong nganh xay deng:-

D& liyu c6 cbu trac: dé liyu nay c6 cbu tric te chic ré rang, chkng hizo | o i) h \grtgeExcel va
d x Hdé liyu quan hy.
D& liyu khdngcécbv ! us” d; ! E« z ! m_ !Yatiethachtheaichooguyltc hghidm nBkt Vi

v

dMcl a dé liyu nay bao ghn ! w* 40, video, hinhiinh va biin ghi am.

Dé liyu ban cbu tric: dé liyu nay nam Hvxtri trung gian gi€a dé liyu c6 cbu trdc va khdng c6 cbu

trdc. Chung chda cacymitucbv ! us” d - Hu titic hby khéndphijj ! m° d! o, p! dkcoh! s  I's o
ui/Ph!Yemotitui ~ oh! r v bhikithe mhaut & dViie dé liyu ban cbu trdc trong xay dang

bao ghm: théng su k3 thupt, tai liyu de an hokc béo céo ve cong viyd ! E ad hiyn.

Dé liyv ! w o bao ghm tbt cifnh&o h ! hYc{:&rbl té cac giao tirp bang miyng va virg, chkng
h=o! oi U! f n bip cuX hmp jva cok gkp.

D& liyu hinh hoc: D8 liyv | o | Ycleuad)cbp ta cacphpnmen ! DBE- ! oxj ! ds:dradé vz _o! hj b
liyu hinh hrc ¢l a cac thanh phpn da « o € tec quan hda, xac nhgn gia trxkhuj !Ynglhokc kigm
tra va chi:m.

Quan tropg cpo ! mUand dé liys hinh hoe va dé liyv | wbijo (ché va su) khdng phiji 1a cac thg lo):i

riéng biyt, ma co thg xubt hiyn trong tbt cii ba 1g:i d& liyu. D& liyu hinh hug, vi dV} c6 thg 1a mX phpn cl a

dé liyu c6 cbv ! u sphddtny EAD tham s4) hokc dé& liyu khdng c6 cbu trac (biin v quét). Dé liyv | w* o !
bito ! dVv o h !audd thpEhUYc techdad ! u s p dJdd liguxde tiyu cé chbu tric) hoke thntzj ! K ding

tai liyu ma khéng cé cbu trac rd rang.

Mei lo'zi dé liyu trong cong ty xay deo h «uBa mX@ phpo D! E . p ! @cdranb thdngtin cl a cong ty.
T& dé liyu khéng c6 chbu trac, chkng ko ! oi Ulnhtad i d! d~ /imdwBywsny va biin ghi am cud¢
hug - Bachht x | du tida) bao ghm bifo h | w _ Hdéd Iyl -imei yryi tw Eev | E offwai mo quan
trung trong viyc hinh thanh ciinh quan théng tin ¢l a céng ty.
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STRUCTURED

DATA

U 0 a UNSTRUCTURED

1] DATA

R

— SEMI-STRUCTURED
(3801 | DATA

| GEOMETRIC

[Z][°] <o DATA

TEXTUAL

DATA

3
3
[l

Hinh 3.11 Cac kit U! wijnlyrdéliyu phiji htc cach lam viyc vKi tht cij cac lo'xi dé liyv | Holsee
dMhg trong nganh xay dang.

<~ z | WyidMve danh sach chym> su hy thung va caclozidéliyv ! mj _o! r vbo!Ycsaedbhy! 4/ 2 3 *
trong xay deng: -
ERP (Quin ly tai nguyén doanh nghiyp) - u i /g xaely dé liyu cé cbu tric, gilp quiin ly tai nguyén
cl a doanh nghiyp va tich hYp céc quy trinh kinh doanh khac nhau.
CAD (Thig kmshe trY may tinh) kg hYp vl BIM (M6 hinh théng tin xay dang) - seedMhg dé liyu hinh
htc va dé liyu ban cbv | u sg’thitd kilsva mo hinh hda cac do an xay deo h 4irh liiip ! MEhinh xéac
vatinhnhbtquanclb! ui > oh! uj oMnthisgkg h! hj bj ! Ep
GIS (Hythwo h ! ui = oahy) - & wiyic B4 dé liyu hinh hoc va dé liyu co cbv | u s¢t -0 fa Ea
phan tich d& liyu bijo 'h&a mui quan hy khéng gian.
RFID (Npn ¢ zng tpn su vo tuyr) - seedMag dé liyu ban cbv ! u sg’thdo d& hiyu quij vet liyu va
thingbxt'sj | d~ dligxay sleldg thong qua nhpn €:ng tpn sy vo tuyry.

ECM (Quin ly ¥ dung k3 thupt) - 1a hy thung quidn Iy dé& liyu k3 thupt va tai liyu, bao ghm dé liyu
ban cbu tric va khong cé cbu tric, chkng bizo ! o it k3 thupt va tai liyu de an.
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vivd

QIENLINHLENN

o

qv
v O

o

Vvivd

Q3IUMNLINYLG-INIE ==

Viva [y

Jd13W03D G

Vivd =

WNIX3AL =y

viva

d3adNLONYLS

. 0i ! 4/ 20B éf,:-ﬁngﬁi,dé Eyu khac nhau Ibq ! p§Ecac hy thung khac nhau, yéu cpu chuygn

Eei sang € :ng c6 thg tich hYp toan diyn.
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Nhé&ng hy thung nay va nhieu hy thung khac quiin Iy m> lo':t d& liyu, t& dé liyu bilng c6 cbv ! u s cat E
mo hinh hinh hte phact:q - imbiioseu U x o h | u Ypdrong cad duy tiinh thirg kmy Isp krsheizch va quiin

ly xay dang.

Trong vi dMve m> cuX@ 'uiBhe':j | E #jm (Hihh3.13) giéa cac chuyén gia do &n xay dong, cosou s bg ! E
vae nhiau 19 :i dé liyu khac nhau: -

2 King! us’ dobtrénhéng Bongmuunclb ! | i « di ! i _ oh-Xkhivednghyd hus j_!ndsn_ o!
mai. Xin vui long xem thirng kremii" (dé liyu hinh hoc - mo hinh).
2 Kit Umgtbu:"De-. o ! EMcinfibd)/ ! U™ j ! Eolndkijlo ti o dwi} lacicl a mai cho khu vec nghy

o0 h x K" (a8 liyu c6 chbu trdc va dé liyu ban cbu trac - biing tinh toan).

2 Quiin Iy mua sKm: "Can co théng su k3 thupt va su myhg vet liyu cho khu vac nghyo h x § te ¢hic
viyc mua s;ym" (dé liyv ! w'ijrovea @8 liyu ban chbu tric - danh sach va théng s4 k3 thupgt).

2 Kit Udbvo ! u p . X0y valsghugEan toan: "Nhen dé livu vekhuvecmlj / ! « « diirdvagep ! s
nhpt krpho :ch an toan" (dé liyu ban cbu trdc - tai liyu va kishe zch).

2 Chuyén gia e mo hinh BIM: "Thec hiyo ! u i €btoigBnd hinh teng thg cl ade < o ¢ EEgu chynh tai
liyu lam viyc" (dé liyu hinh hoc va dé liyu ban cbu trac).

2 UsHdgds. o; ! # U™ j dchdhpo!hlxi BisvBavibeh 1am viye. Téi cpp nhet Ixgh trinh va tai nguyén
trong hy thung quiin ly de an" (dé liyu chbu tric va ban cbu trac - Ieh trinh va kphe :ch).

8 Chuyéngiabip ! u s gvktahbt (EM): "T6i chur' n bxdé liyu cho viyc bijo tri khuvecnghyo h x j ' us po h'!
uUxoh! ngp¢ghling yab lyy thung quiin Iy tai sitn” (dé liyu cbu tric va ban cbu tric -i Bng dfn
va krphe :ch bifo tri k3 thugt).

Inveakor

Assessing risks

g} | have added a 4D
1 seating area on the E?“'HB'PH = and updating the
CAPEX=- |
' [t roof. Please check Etl:n —EPM
[ cams. the new design L
[ 3 T |

| require asset
lifecycle data and
maintenance

schedules

Meed specifications
and guantities of
materials for the

seating area

Hinh 3.13 Giao tinp gi&a cac chuyén gia ditn ra cifHcbq v’ oifh len cbq S liyu.

Making changes
to the overall
project model

| am calculating
the load bearing
capacity of the

M«i chuyén gia lam viyc vl cac lgzidé liyv ! | i « d !'limibiipV -u!UE o lyu quij tedrig infjom va hoan
thanh da an thanh céng. Hicu ré sa khac biyt gi€éa dé liyu cbu trdc, ban cbu tric va khéng cbu trdc giup
nhpn thac veaw b j ! X6 shbt £l B mei o:i trong cac quy trinh kinh doanh k3 thupt su/ !eu quan tring khong
chyla birg c6 nhiau hinh thac dé liyu khdc nhau maconlahicv ! d -« di - ! oxj ! wyclapmdMige p! di ° o h!
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Gpo ! E « zbnd vie Viya WYp nhbt cacleizidé liyv ! | i . d ! Aoihd vo!i edd tham Vg
oi Uo h'! dcihiyn. Hbm nay-E¢v ! o . zHtianh!miKphpn cl a thac titn hang ngay. Viyc
tichhypd&liyuclb ! d . dhvacky [Eus” d! | i . Hithachimbiphpk khdng the thim

trong kirg tric hy thung théng tin hiyo 1':E

nd-. d! di gpxtted, tharg téi sHxem xét chi ting cac tieu churo ! w, ! qi Uxoh! gqi ~gqYpdi oi ! di
nhbt dé liyu cbu tric, ban cbu tric va khéng cbu triic thanh m bigu dito 'hig nhbu /KE biyt chiy sHE Wc
danhchodéliyucbv ! us” d Hdé liyuduah y-oi U! m_ ! dudd ! dgimiUds! xeely va phan tich

théng tin trong nganh xay dang.

Dé liyu cbu trac

Trong nganh xay dso h - ! u i ~ g i hhiey regyuhi- biin vi- KdE! ¢injk3 thupt, bdi ! us _oi ! wg ! ¢~ p! d-
quiin ly dong chity nay m¥ cach hiyu quii, can cé sa cbu trac thdng tin. D& liyu cbu trdc cho phép te chic
thong tin theo cach thugn tiyn, di Enc va df ting cen.
Ui f p! ¢ pfindniéo lpruthaB ve cong nghy xay dang cl a JB Knowledge [17], 67% chuyén
giaquiinlyde anxaydeo h ! ui f p! e’ j !ywsubt&ngoiyd bBng cathithl céng hokc
vKi sa trygitp cl a bito h lyrEtge
MM ! us p oxhldeng dBlliyii cbu trdc phebirpnhbu ! m_ | YMT Y ! w_  YDSeadihg riii K losh.! j EI UE
mU &! xaelg va phan tich théng tin trong cac bifo h lyrEtge Trong cac biing nay, & liyv ! B0 us _ ol ¢, z! e U
d:ng hang va ot - @u Ealy lam cho chiing trgnén thugn tiyn cho viyd 1€ chynh see va phan tich.
onhd:o h ! Y MTYYphat #¢h b Microsoft, dea trén viyc seedMigcbv | us” d ! YYd Mh bgng!thEgD
up- o! [ Jr/! tabchidhl cleb !xih d:ng:
HetrY cac cong thac phaci:p, bigv 'hka macro.
Khito‘ o h ! &dgliyu lém nhiev ! us b o h - ahvdmg thoog tib.! E
Tuj ! kba choviyclamviyd! uspoh/lom™ jNj WsPt pgu! Fydf m- ! &iicddoh! dv oh! u
h  j!w o!qgi~ oh!1li-.d/
nhdng CSVIamKtyg ! wii@!! Exio L hjus p o h! KE Wcehad thch pang diusphr'y, dbu chbm
phr'y hokc cac ky te phan tach khac. Cac Mi ich chinh:
U oi ! uUxodquanily 'dd ! dli di Ux gBEdubamh kb&c hhau, ! i
Tiyn I4i trong viyc nhpp/xubt dé liyv | w, p ! djd@liyudva hy thung phan tich.
Dt dang xeely ngay cit trong cac trinh se:nthijp ! w'ijm ! ¢
Tuy nhién, CSV khong ke trY cac cong thad ! wxph!dEng, vi vy ang dMig chinhclb ! o~ ! mei béuigub p ! E
giéa cac hy thung va cpp nhet thdng tin hang le':t. Nh/lvao tinh pher v . u MelgpvdEnentiio h - | DT W! E . |
trHthanh cdng cMchuygn dé liyu phebing ! us poh! dlo td! POU:UNgE D! e
Chi bjpphdoh! YMTY! wyhp:D D E o iXMEhumui gia cac hy thung khac nhau lam viyc vKi
dé liyu c6 cbu trac (Hinh4 / 2 5 * / 1 kD biyt éh ich&rong nhéng nhiym vMn . DKETd ! BclUchynh saa
thl congvakhito* o h! u Ux o hijnlaiquanititpgd x ! ¢
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STRUCTURED R
MySQL— DATA ’_‘EATigAITSEE
MariaDB—— ﬂg % ; -SQLlite
PostgreSQL— = SQL Server

Hinh4 / 2 5! »ph ddnlg KLSX va CSVt'to thanh cpu nui giéa cac hy thung khac nhau lam viyc
vKi dé liyu c6 cbu tric.

U o X¢IpEVKi nen tiing lam cho CSV tHu i oxih & :Bg phe bimp nhbt cho viyc truyen tiji
déliyv ! us poh! dingiva mythyo! hu! sSDUO U:UgEb ! e

Uvz!oij_o-!YMTY Mothing Kbghd'tat tinh toah hiyie Bubt cao hokd ! mEwmi u & gngpgd mU
liyu ko / ¢ phMs vMcho cacmMi ! E° di ! & ! zu-BHgoskedMb h | d o phdding cbu tric hiyo f5E! i x 0 - !
oi Ul Bgbdif! Qbsrvfu-! Bqg b déofh!inES:Dy-nyGHEblYc chilrg t0il xénEx& €hfi tirgO i
uspoh! di U%deliyutMpU Vv b u s o ! mh ddng phe bing Vaiyu quij cl a chang"” trong phpn chin

cl a cuun séch.

Trén thac try Excel Wj bEd:o h 1 Y MT/) h uY€ BkledMag cho cac tac vMnhy va te EXag hoa quy trinh

hang ngay. Cac k¢h biin phacst:q ! i x o huzsgdMigdtac hy thung quitnlydéliyv - ! oi U! FSQ-! QNJ T! I
CPM, SCM va nlg&ng hy thung khac (Hinh 3.21). Chinh trong nhéng hy thung nay, & liyucécbv | us Yd ! EU
mUW! b e p! Eneh ting cho te chic va quiin ly thdng tin cl a céng ty.-

Céc hy thung théng tin quiin ly d& liyu hiyo }':E - YcEikh dMig trong nganh xay deng, dea vao dé liyu co

cbv | us Yoechad ! Bib:ngbito h /chuito ! m' | E gy mHnihg va toah diyn cac khwj !Ynglhong

tin 14N, cac nha phat tricn ang dvhg va hy thuo h ! Jing s4edMhg cac hy thung quifo ! m' Hdd liyli quan hy

(RDBMS).

D x Hdé liyu quan hy RDBMS va ngon nge truy vbn SQL

- ¢ mU \&! xaelg va phan tich d& liyu mX cach hiyu quif- ! dlihalseedMp h ! d&d liyu quan hy (RDBMS)!
cac hy thuo h | mdxbhguis ma techac dé liyu thanh cac biing c6 mui quan hy y « dxih Biga chang.

Dé liyv ! Bcllechdd ! u s p djdd ligu{RDBMS) khong clhyE x o !pn la thdng tin sw; ma
chdng con la nen tiing cho cac giao dxl i ! w_ ! u U &aochc!hythudg kg nhau.
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EWlj ! E« 2ftswmhythang quitlo ! m' Hdéd liyli quan hy (RDBMS) phe birg nhbt (Hinh 3.15):-

MySQL (M ngthn mH) p mX trong nhéng RDBMS phe birg nhbt, 1a m> phpn cl a stack LAMP

) Mj ovy-! Bgbdi f-! Nz TR Me$aQVh@iq faisrond ghat trignowet nh/]vaoU
u o ! i yaohlyhsjibt cao.

PostgreSQL (Ma ngthn mH) p mX hy thuo h 4j E' Yagliuan hy m':nh mH, nei tirpg vi§ DK cpy
vakhijo* o Hniag. Phu hyp cho céac gilli phap doanh nghiyp phact :p.

Microsoft SQL Serverp hythwo h! ui U%tdaNj ds pt HcgsaedMigB¥ig rai trong moi
u gy doanh nghiyp nh/lvao viyc tich hYp vKi cac siin phr'm khéc cl a cong ty va mad Dibito
mapt cao.

Oracle Databasep m> trong nhéng hy quiin trxd x Hd& liyu (CSDL) pi:-nhmrw . ! E. ogy! uj o! d
nhbu - HcEap/dMhg trong cac doanh nghiyp IK¥n va cac &ng dMhg quan trng.
IBM DB2p i WBngtlicactpq ! E pKn,aungnchp hiyu subt cao va khijo ' o hxi le.i
SQLite (Ma ngthn mH) p d x Hdé& liyu nhiing nhx, hoan hio cho cac &ng dvp h | #tjg Vathy
thuo h ¥eHpp, chknghizo ! oi U! d. d! di ijkrGCAD (BId), 0oi ! ui j
Céac hy thung quito ! m’ Hdé Iyl ghe bimp trong nganh xay deng - MySQL, PostgreSQL, Microsoft SQL
Server, Oracle® Database, IBM® DB2 va SQLitelam viyc vi4i cac dé liyu c6 cbu trdc. Tht cij cac CSDL nay
Eeu la nhéng giiji phap m:nh mirva linh hg:u Ig §uiin ly m lo':t cac quy trinh kinh doanh vaang dvhg, t
céc trang web nhy Erg cac hy thung doanh nghiyp quy mé I4n (Hinh. 3.21). -

TheodéliyutaTubuj tub! \ 597 -1 wthynd quiin trdd X @ 3Jiyulquhn hy ! i
(RDBMS) chign khoiing 72% tengsu D T E M! E b4o seedNbid)
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i DBEMS Database Model D?ﬂ:nsr:::;rs
Mar2025  Feb2025 Mar2024
1 1 1 Oracle® Relational, Muiti-model Commercial
2 2 2 MySOL Relational, Muiti-model Open Source
3 3 3 Microsoft® SOL Server Relational, Mult-maodel ammearcial
4. 4 4 PostgreSOL Relational, Multi-madal Open Source
MongoDE locument; Multi-mode Open Source
i 7 9 Snowfiake® Relational P o
JIS(E Key-value, Mulll-model Open Source
gl Multi-model Open Source
9 5. 8 1EM Dh2 Relational, Multi-model Commercial
10. 10 10 S0Lite Relational Open Source
jehe Cagsandra Mt rrode| Open Source
12; 12 11 Microzoft Access® Relational Open Source
T rial
14, T4 13 MariaDB Relational, Multi-maodel Open Source
plunk Search angine Commercial
DynamoDB Multi-model Commarcial
17. 17 15: Microsoft Azure SQL  Relational, Multi-model Commarcial

Hinh. 3.15 Sa phebirg cl a viyc seedMp h | Jed liyucocbvy | us " Yd ! E E Blibing mau
xanh) trong biing xrp k:ng CSDL (theo tai liyu [49]).

Viyd ! d kuj!!d& dJ'd&liyu ni& nguhn myco thg thac hiyo ! | i « !k ~thgyh thj khong cpn kirg thic

k3 thupt sAu. Cac hy thung ma nguhnmHo i U! Qpt uhsf TRM- | NaumRMphiva iuDEEM] uf ! E
trén hpu hrg cac hy E gu hanh: Windows, macOS va Linux. Bt cii nhéng gi b:n cpn lam 14 truy cgp vao trang

chinh thac cl a de &n, i xuung bXXd . jku 'Ew_ ! m. réngwsnfTpohgihpi hrw ! d -« fihg h¥s Wy cai

Ekt mbt khéng qua 10-15 phat. MX trong nhéo h | dJdd liyu nay siE @c mod phyng va:t:o ra trong phpn

bwn cl a cuun sach (Hinh. 4.38).-

N cong ty cl a bzn seedMhg cac dx¢ch vVME - n! n«~ zMo) W! Bea b { po! Xf c! Tf swjkcft - ! Hprp
Microsoft Azure), thi viyc trico ! | i b fjdé tyw ¢6tthg thac hiyn chybzng vai ct nhbp chuXX - nen tiing sH

cung cbp cho b:n cac mfv | d ktjskn.BNh/Jvao ma nguhn mHy- ! d - dJ'd&liyd ndy dr e . o h Yc Eiy

chynh theo nhu cpu cl a minh, va of6 h hoEh | djildg to I¥n lubn skn sang gitp tim ra gilji phap cho bbt

kgwbo !eBao.

RDBMS ¥ n la nen tiing cho nhieu ang dvhg doanh nghiyp va nen tilng phan tich (Hinh.3.16), cho phép cac

d” o h! u&, elyUaphan tich d& liyu hiyu quit-d~ ! o h i ecthiymguywubnk dea trén thdng tin chinh

xac va lop th/j.-
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PROFESSIONAL DEVELOPERS LEARNING TO CODE
o I - 5 T ———
oscs I > R —
soce | > i souie [ = 5
R L S ——
Morgert [ 25.56% Micrasodt S0 Servar - 12.41% |_"|:|
redis [ 23254 wactants [N 23
saiaoe [N 7= Firobasa moaitiens patabase [ 232~
ustcomict R oo [l e grpucTured
byamods [N 1031% cioud Firestare [ 575 DATA
tiencle - 10.06% [HH T N — - 6.24%

Hinh. 3.16 Khito sat cl a cac Ip trinh vién trén StackOverFlow (dito ! E . o ! Bh@hbivawéc
dxHdéliyuhuE .~ &edMp h! uspoh! o rehgoghhpmyuhssedNp diil uspo! o n! u
) SECNTHd EE. kuibing mau xanh) (theo tai liyu [50]).

S E C N Tirh I5ip ! in ciy, tinh toan vkn dé liyu, he trY giao dxch va seedMhg ngdn ngé truy vbn mi:nh my
-TRM! ) Tusvduvsf e! RAofhs! e siddMoghrond phéntichvaucholbhép dr dang Iby, sab !eE
w, ! qgi«o!u di4d!lum®wthg eutjjdd IHaIUChinh SQL la cong &d i @ ilam Hyc vl dé liyu

trong cac hy thung quan hy.

Cactruyvbo ! TRM! u sHu®liyy 'dw ! tEngmKi U

LYi threchinh ¢l a ngdbn ngé T R M- flothi! Y€ &kedMp h ! u s p o hiydé kiyd dudnhy, somgj ! d- d! gi Uxoh!
phap quiin ly thong tin khac (chkng hizo ! o it h \grEtgece E ¢n Excel) lakhjo ‘ o ketr4ycac khuj !'YngU
d x Hd8& liyu rbt I¥n vii tud ! &eely truy vbn cao.

Ngdn ngé truy vbn cé cbu tric (SQL) p 1a mX ngdn ngé Ipp trinh chuyén dvhg, nism mMi | E d i
mUW!xaem' ! w_ ! qgi ~o! u di ! uijdédiyulquap hy/! 'uTF R sdi- hot tFd x !
ra, quifn ly va truy csp vao dé liyu, cho phép tim kimgn, Itc, kg hUp va teng hyp théng tin m

céach hiyu quit. N6 phMp vMo @ UXtodngcMd i~ @ krdy Bpp dé liyu, cungcbg ! gi Uxoh! gi - q!
uUxoh! gntighlvaicd tinh hinhthicvigj ! d . d ! |&thdhgrrdv ! u s

—

Se phat trign cl a cac hy thung SEQUELSQL tiji qua nhieu siin phrm va congty neibpu ! oi U! Psbdmf - ! J(
DB2, Microsoft SQL Server, SAP, PostgreSQL va MySQLkthuc b3ng sa xubt hiyn ¢l a SQLite va MariaDB.

SQL cung dp khijo* o h'! §c vl tawhiing ma Excel khéng co, lam cho viyc lam viyc vi4i dé liyu trgnén
rvz!n>lixo-!boé uphli kbt ! e

T:z0 deng va quiin ly cbu trdc dé liyu (DDL): trong SQL:bin cé theL:p - ! u i Wmzda Eac biing

u s p o hgddlwu, thirg Ipp cac muiquanhy gi@b ! di *~ oh Ixactvy ud! B Héntivly ! u s
Uspoh! 1l ij! E -1 uywdimhalvicadtfamy-va occy Boh, khéng cé cac mui lién kg ré
rang gi€a cac trang va tpp dé liyu.

Cacthaotacvisidéliyv | ) ENM* ; | TRM! di p &iqda vaytiuyuxibt dé iyl hangbozt V3E
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tud DHEao, thac hiyn cac truy vbn phac1:p vl Itic, sip xrp va ks hYp cac biing. Trong Excel, vic

xeely khwj 'YngUo ! ui ~ o h iuhjaotdc Enl ¢ohgihokd ! d - d ! rkbhbiye pau By lam

chen! r v« ! us ,  oifd‘wqg Rylteyteio h ! | i

Kigcm soat quyan truy cgp (DCL): SQL cho phép phan chia qugn truy csp vao dé liyu cho cac

o h/Wdung khac nhau, $i:n chipkhito © o hythdaahokd ! yf n! ui > oh! uj o/ ! Uspoh! i
quyan truy cpq ! ulngUh chung (khi truyan file), hokc yéu cpu cac thirg Isp phacf:p vKi viyc chia

quyen quacacdghvME < n! n« z /

D ProjectMame Location Budget($) StartDate EndDate Shatus
Shy High o i Yo SOOOODD 2073000 30I3N-m n Pragress
2 dreanfised Schoal  Chicago 200000 202350501 30230330  Complated
= Rhwersachs Plaza Sam Francisse  G00D000 2013-0595  2024-05-14 r Preagress
| ; = == &  Downtown Bridge  Saattle 000000 20250201 2025080 Campilated

- i

ece S0L

eSS —" SELECT Location, SUM(Budget(5)) as TotalBudeet
— FROM ConstructionProjects
S 0 L GROUP BY Location;
@” Locatien Total Budget($)

Chicago 2000000
e Work: 5000000
San Francisco B,000,000
SEatihe 3000000

Vi dMDML trong SQL: xeely nhanh chéng, nhém va teng hyp théngquam@i ! w_ j ! egteh! n. | E
BXag xeely dé liyu.

Excel gitp viyc lam viyc v dé liyu trgnén d7 dang nh/lvao cbu tric trac quan va df hicu cl a né. Tuy nhién,

khi khuj !Ynglé liyv ! u‘ o hyusubtalalExcglgiin ! t ° u/ | F y kb il nbeéngogitsil bn ve khui

muhg dé liyv | m@& p twju 's EX triyu dong, va hiyu subt sHgiiin ! t ° #d lulsilj IsEBiKi ko ! E /! Ep! E -
mkc du Excel cO WU v yulj i x o yahinipidintwhioa va thao tac vii cac khuj !'Ynguié liyunhy- ! oi Joh! E

lam viyc vl cac tpp dé liyu Ibn, SQL la s lsachuntyu ! i x o/

C W timg ting theo trong sa phét trign cl a dé liyu c6 cbu tric la s xubt hiyncl b | d . dJdé@ liyu theo cX

Y Dpmvnobs! Ebub clbse thay thad iEp !zd -rifid8 liger duan hy truyen thuo h kd byt khi noi
Erm cac khuj 'YngWié liyu Iko ! i x au va ¢a¢ phép toan phan tich. Khac Wi cac hy quijn trxd x Hde liyu

ui fplti ély! BXjmé&ul ip! i . oh- ! wdédliputtheacykd-! Iduxi!~t ¢ihghitheocK.E U
Sowy ! d - dJH&diyulceE ¢o - duldy cho phép:

Gilim thigu khuj 'Yy ! mémn/lvaosviyc nén hiyu quii cac dé liyv 'hig 16t trong cac c)K.
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U‘ o hd!!Xe4c truy vbn phan tich, vi chyco cac cX cpn thimy | @UTE chad khong phidi toan bXX
biing.

Tuj ! Uv ! \ic lam viyejvii Big Data va cac kho & liyu, chkng o ! oi U! uys tpio batal j
Lakehouse.

Chung tasHnéichitimg ! i wa dv! tgd8 liyutheoci - | Qboebt ! EbubGsbnf-!Bgbdif! Qb
o i UylcHe ra cac kho d& liyu Big Datadsb ! u s _ o !¢@hM vvthod \Byc phan tich va xeely dé liyu trong

d-d! di bpthedd aicuun sach nayp # E b u b G sqit ¢i-hg pheffjuat cho dé liyu bilo h # ! w_xh D. d! E

d:o h | mdJdé liyu & lam viyc vii Apache Parquet: kho d& liyu DWH va ki tric Data Lakehouse".

Deé liyu phi cbu trdc

MKc di hpu hrg dé liyv | BclssedMng trong cac &ng divhg va hy thung théng tin cé d':ng co6 cbu tric, phpn

Ko ! ui ~ o Mt fuograttoriy Wganh xay dengsl:j ! YW us . o iKilding dlliye khong c6 cbu tric |

hinh iinh, video, tai lyv | w iy ghcAm va cac hinhtiic X ! ev o h lav i o ck&biyiE | E'Hb h b:jinl Ep
xay dong, ven hanh va giam satkithupu - ! o xj ! n_ ! uioi b w! Grchi!! dJorg u i

D& liyu khong co cbu trac 1a théng tin khéng c6 mé hinh hokc cbv ! u s ° xih sién, khdg
E W techac thanh nhéng dong va cX truyenthwo h ! oi U! uldd@ iy hollcbiing.

E Wi d:ng teng quat, dé liyu khéng co cbu tric cé the E Wic phan 1oz thanh hai 1 i

Dé liyu khéng cocbv | us”® d! e fif:alrp bao ghmbhieulg:inYl ! evoh! e fikddgp o! o h U
f:o0: tailiyv | w'iirg énwil, hinhiinh, video vacaclesj ' uUsx oh! u

D& liyu khdng c6 cbu tric do may£:p ! s BidfFola ti cac thirgbxvaclimbing ; ! E« zypn. ! d . d! u
nhet ky, d& liyu GPS, ki quij hezu Ditig cl a Internet of Things (I0T) va, chkng k:n, cac thdng tin
viTn théng khactd d ~ o hJing xéydang.

Khac v dé liyu c6 cbv | u s “Yd te th&cUmM cach thupn tiyn trong cac bito h | w _ H dé kyl, ©& liyu
khéng cé cbu tric yéu cpv | d . i§cixaelftbet v o hidu 4 WYc tick h¥p vao cac hy thung théng tin. Viyc
saedMhg cac cong nghy thu thgp, phan tich va chuygo !-eBa EXig cho nhéng dé liyu ndy mHra nhiav | dX ! i
m¥j & iAng cao hiyu quij xay deng, giim thigu sai s6t va tui thigu hdéaito i !'Hhdtlaymitud p o ! /i h U
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o2 UNSTRUCTURED

| DATA
ETL

SEMr-F:RI..IL‘I’LrF!ED ‘]" STRUCTURED l
DATA | DATA

Xeely dé liyu khéng co cbu tric b puEb3ng viye chuygo !eFching thanh dé liyu ban cbu tric
va c6 chbu tric.

D& liyu khong c6 cbu tric chimp | i 80% toan Bkthong tin ma cac chuyén gia trong cac cong ty gkp phiii,

ep! E - ! dirxem xét chiting visitcac vi dva cac lozivacachxem' ! di ° oh! us p onp theb-

cl a cuun sach.

. ¢ thupn tiyn cho cuX¢ thijo lugn, ching toi sHtach dé liyv | w'iimthanh mXX lo':i riéng. Mkc du ching 1a
mX 1oz d& liyu khéngcé cbv | u s d -pm guarUtayig vause phe bir ¢l a chang trong nganh xay deng
yéu cpu phifj ! YW d i kclbiyt! E

Dé liyv ! w'lim ¢iga hen lo;:n phi cbu tric va cbu tric

Dé liyv | w'iirotiorg nganh xay deng bao phl mX lo/zu | d e :rig va lo:i thong tin, t& tai liyu giby cho
Eng ! d. d! q iddigiao timg khdng chinh thadd ! o i UA, aulclrd anuyyo - ! u i Ukl céng Wy VaEac
cudtc hup tracting ! us _ o ! /ig. Bhthcli nhdng dé liyv | w'lim!! @ ewcb thong tin quan trong cho viye
quiin Iy cac de an xay deng - té chi tirg cac quym boE thing kiew | ! u ieilkrghb:B i ! d ijmphiioBupn ve
cacvbo leB o ! up, o! w Yiguwli ddcnbsntipunvd khach hang-

Rl
.....

TEXTUAL FROJECY

MANAGER iy
DATA Hi, were behind ) oo e need to
@ schedule duﬁ to adjust our timeline
A — '] the rain by a week

e —— -{%f

D& liyv | w*iirold no)i trong nhéng le':i théng tin ph-e bimp nhbu | ¥ BaedMhg trong giao tinp
gi€a cac thanh vién trong doa an.

d! di Ux
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