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ARTEM BOIKO



"Boiko este James Carvilleal IT - in mult citatul "lt's the economy,
stupid" al acestuia din urm’ url singur cuvant trebuie schimbat
pentruaceast darte celebf /It's the data, stupid”. (lar pentrua se
orienta in universuldatelor, o zical d vechilor romani care dateaZ
din Greciaeste valabif !i ast zi: "Navigare necesse est". Autorul
" Enavigheaz dititorii prin toate adancimilee i apele ptfin adanci
ale oceanuluide date cu o man' digur !i ® busol neclintit §
a uita o abordare istoric' ¢uprinZ toaree i, nu in ultimul rand, o
grafic' éxtremde original li @n bun sinf al umorului care nu este
evidentdoar la a doua privire. R spunsul interne ional la cartea lui
Boiko variaz !de la aprobarea euforic lla scepticismul mai
degrabl biliar,ceeace af cut bine celei de-a doua edfii germane
a c rii. Boiko este un ganditor de date originalé i nedogmatic. El
prezint CLititorului perspective interesante € i teze intotdeauna
curajoase, chiar provocatoare, care inspir ¢ gandire mai aprofun-
dat Urnmedicament excelent pentru boala germart d consensu-
alismului latent. Intampl tor, proverbul latin de mai sus are o com-
pletare: 'vivere non est necesse'. Acesta nu se aplic dbord rii lui
Boiko fe¢* He lumea datelor - datele tr' iesc, iar vig#a lor este
necesaf eals nuspunemcrucial # /

- Dr. Burkhard Talebitari, editor independent - inclusiv pentru
revista: BIM, publicat® dnual de Ernst & Sohn din 2013.



"Cartealui Artem Boiko este o piat’ de hotar pentru democra-
tizarea digitaliz' rii n industria construciilor -¢i o adev rat
schimbare a jocului pentru intreprinderile micie i mijlocii (IMM-
uri). Deosebit de revoltionar ;prin utilizarea instrumentelor
moderne open-source low-codee i no-code, companiile pot deja
s ihtegreze eficient datele in procesele lor de afaceriei s le
analizezein mod profitabil - ¢ duna tirf e aprofundate de pro-
gramare. Acest lucru face redundant Utilizarea costisitoare a
unor pachete software comerciale greoaie. Aceast darte este o
chemare la aciune! Este un ghid valoros pentru oricine dore® te
nunumais Ifelead transformarea digital' din industria con-
strucciilor, cie i ' & modeleze activ - in mod pragmatic, eficient
e j orientat spre viitor. Acum este momentul s' luct m impreurt
pentruaimp’ rt' § aceste cunc tirfee i a cree te in mod susten-
abil productivitatea industriei constructiilor.”

-Dr. Michael Max Buehler, profesor de managementul con-
structiilor la HTWGKaonstanz, coproprietar la GemeinWerk
Venturese i director independent la DevvStream

"CarteaDataDrivenConstructioneste unul dintre primii pe i din-
colo de granf ele lumii obf nuite a constructorilor, cu sistemele
lor complexe de proiectaree i gestionare, cand, s-ar p' rea, com-
plexitateae i saturet ia de date nu ofer ficim' caroe ans gentru
simplificarea radical ! i ecre terea transparertei muncii cu
datele de construcie. in cartea sa, Artem arat htr-un limbaj
simplu ce oportunit ¥ deschid in fa¢a noastr tehnologiile mo-
derne de lucru cu datelee i ofer literalmente pe i concreti pe
care 1i putei aplica imediat in activitatea dumneavoastt /i!
indemn pe to*i cei carevors tteleag hcotro se vor indrepta
sistemele de automatizare n industria constructiilor s dtudieze
cu aterfie aceast darte pentruarealizac revolitia datelor in
construcii bate dejala (¢ a noastr Adum este de interes doar
pentru tocilari, dar in ¢« tva ani, la fel ca BIM, astfel de abord ri
e | software-uri vor fi omniprezente!"

- Ihor Rogachew- éféil Centrului de Competerfe IMT, BIM &
Transformare digital’ | RGD® i fondator al InfraBIM.Pro.

"Recomand cu c Idur !cartea DataDrivenConstruction care
abordeaz < 'a cum spune titlul, o abordare a gestion' rii in-
formeriilor bazate pe date pentru AECQ n prezent, o folosesc
pentru a ajuta la infierea unui num' r de disctfii cu diverse
grupuri. Am considerat-o o referirt' foarte accesibif Pélang
o prezentarecomplet & contextului istoric al instrumentelor in
AECQadatelore i aintroducerii mai multor tehnologii-cheie, car-
tea corrine o serie de diagrame foarte utile care descriu dome-
niul de aplicare al surselor de datee i al artefactelor utilizatorului
final, cu exemple de fluxuri de lucru. Mi se parec dcesteasunt
tipurile de diagrame de care avem nevoie mai mult atunci cand
dezvolt me i monitoriz’ m strategiile de informaree i contribuim
la BEPRuri - definind modelul general de date al intreprinderii pe
care se poate suprapunegranfa pentru un PIMe i AIM ".

- Paul Ransley, consultant principal la Acmenae i inginer de
integrare a sistemelor la Transport for London.

"Dac Ha#ele sunt noul petrol”,trebuies’ hv cms le
definim,s' led sim,s leextragem,s lerafin® m,pentruale
face valoroase. Am ¢ sit cartea DataDrivenConstructionfoarte
informativ* li p' trunZ toare. Carteaofer un context istoric
utile i explic lucrul cu datele intr-un limbaj simplu. Pentru cei
care sunt interes&i de transformarea digital' ealtea ofer d
burf trelegereadatelor - cum functioneaZz eum sunt structu-
ratee i cum pot fi utilizate."

- Ralph Montague, director la ArcDox, director al BIM Coordi-
obupst! Tvnnju'!ejlgsfefejouf!bm! CIN!OC
tee la National Standards Authority of Ireland.

#Evqg' !ddlvinddmj oj bu! o! dbsuf-!jogpsnhbe
cial pentrusectoruld pot usvde jjmps-!jbs! fyjtufoc

nbuf!bddftjcjmf!gbdjmjufb{‘! o!nbsf!
dpsfdufl!ejlbddfmfsfb{‘!ufsnfofmf!qgsp
bcpsebsflofvus®lejlfgjdjfou’!qgfousv!

acestei surse inprocesin! ef dj { j pobm/ ! Nf upepmphj b
dbsuf! wbmpsjgjd'!p!bcpsebsf!dpoufngp
hsbnbsfb!cb{bu'"!qgf!joufmjhfoc b!bsujg
cesibile opensource. Prin valorificarea puteriiAt j ! vuj mj { bsf b! e

softvareopent pvsdf -! nfupepmphj b! vsn’ sfe uf!
bvupnbuj{bsfb-!t*!pqujnj{f{f!lqgspdftf
dftjcjmjubufbl!e j!dpmbcpsbsfb! olepnf
ejlvepsleflvsn'sjul#

-Dr.Tbmj i ! Pgfmdlpo Imvm! Gbdvmu'c jj!lef!Bsuf
Bsijufduvs' !ejo!l!dbesvm! Voj wfstju‘cj]j
zator al Forumului Eurasiatic BIM.

"Upu! df !l gpu! tqvof!ftuf-1XPX"! Npevm!

ria, LLM- ! hsbgj db!ej!l ve vsjoc b! hfofsbm'! e
ewt /! ftuf!dv!befw sbu!sfnbsdbcjm" /! C
jtu* 'bu~sulef!nvmuf!btgfduf!tus® mvdju
befw' sbu! p! tdijncbsf! ef! kpd/ ! Ftuf! g

gpsrepel jwj " gf mj dj u! qf ousv!bgpsagvinle j! c
"ol fb/! Gfmjdju*sj!gfousv! dsfhbsfb! vof
Be  gvuf b! dpoujovb-!ebs! ftuf!tvgjdjfo
de impresionat!"

- Natasha Prinsloo, Digital Practice Lead laenergylab_.

#Qf ousv!psjdjoflejo!joevtusjb!dpotus
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hjjtej!lplopu*!lef!vnps! qflome®v! b! w' ! nf
efmfltus' wifdijlef! osfhjtusbsfl!blebu
vmujn‘! ps' -! dbsufb! bdpgfs* ! fwpmve jb
usvde jj /! Ftufldb!ejldvn! be j! mvb! p!n
ebuf mps! ejo! dpot usvdenginer/matagef ! d* !t vol
efl!l gspjfdu! tbv! bobmjtu! ef! ebuf-1! bdf:
mve jpob! npevm! o! dbsf !ab'clpts‘elbpquijgrsjp.j f
{bejlgspdftfmf-1t*1! ncvo'u'cjcjlgspoc
obce jlqspjfdufmfl!db!ojdjpebu’"#

- Pierpaolo Vergati, lector la Universitatea Sapienza din Roma
ej!nbobhfs!lqgsjodjgbm!ef!qgspjfduf! ef!
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"Data Driven Construction transmite in mod viu elementele de
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gptjcjmju‘cj-1dj!jofwjubcjmf/! Nbkpsjubufb! ousfqgsjoefs
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bdvn!t' ! tf! usirple éxecptante telconwehzi- | g s' ! b-theie(Bid. &.f dj { | j


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

INTRODUCERE P

Ebupsju‘'!gsphsftfmps! osfhjtusbuf! o!dffb! df! gsjwfe uf!
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vsnb! bmups!tfdupbsf! bmf! fdpopnjfj! ol!dffbl!df!gsjwfeufl!b

Dpogpsn!sbgpsuvmvj!JU! Nfusjdt!Lfz!Ebub! 3128-!joevtus]j
" oldffbldfl!qgsjwfeuf!difrivj fmjmf!JU!ejo!bmuf!2:1joevt

Dsfeufsfb!sbgje’!b!wpmvnvmvj!leflebuflej!lbldpngmfyju‘cijj!
"ousfqgsjoefsjmps-!jbslqgsjodjgbmb!gspcmfn'! olvujmj{bsfhb
s‘'n-o! gsbhnfoubuefj-!!l bdfttufstyldpewedpofbujcjmf! ousf! ejgfsjuf
Bdftub!ftuf!npujwvm!qfousv!dbsf!nvmuf!dpngbojj'!ejo!tfdu
rand de problemele legate de calitatea datelor, care pot fi rezolvate doar prin implementarea unor sisteme
fgjdjfouf'l!ejlbvupnbuj {buf!eflhftujpobsflejlbobmj{"/!

Dpogpsn!vovj!tpoebk! sfbmj{bu!ef! LQNH-! o!s<oevm!nbobt
2023 [2], sistemele informatice de gestionare a proiectelor (PMIS* - | bob mj { b! bwbot bu® e j I €
datelore j | npef mbsfb!jogpsnbejpmpsfel! npst! hd mfcevipp jwf pGJRmM! e
sboebnfouvm!|jowf tfigujacd)y j mps! ol gqspj fdufl!l)
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Technologies with Potential to Deliver the Greatest Overall ROI
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Figu3Tpoebk! o!s<~oevm! nbobhf sj mps!efldpngbojj!efldpotus
nbsf!sboebnfou!bm!jowftujcjjmps!)SPI*I!2)o!qgspjfduf mf!

Tpmve jb! mb!gspwpd' sjmf!btpdjbuf!dv!joufhsbsfb!ebufmps!’
sjejdbuf!b!jogpsnbe jjmps-!vujmj{bsfb!vops! gpsnbuf! ef!l ¢
dsfbsfb-!tupdbadrditeatlatkelorb mj { b!'e j !l gsfm

Sfbmj { bsfb! wbmpsjjlebufmps!gpscfb{'!ejwfstf!joevtusjj!
dpngmfyflef!hftujpobsflcjspdsbujd' /!1o!tdijnc-!bddfouv
jogpsnbe jfj -1 us b eininteprinderoneotieche bazpte pg datenMai devreme sau mai tarziu,

e jljoevtusjb!dpotusvde jjmps!wb!gbdf!bdftu!lgbt-!tusfd-oe
ejhjubm !'dbsf! wb! bgfdub! upbuf!dpngbojj mf

Usfdf sfb! mbl!gspdftf!ef!bgbdfsj!cb{buf!qgf!ebuf!ov!whb
dv! gspwpd' sjlefpbsfdf!ejsfdupsjjl!ov! ocfmfh! oupuef
ebuflgqfousv!b! ncvo*u‘cjltfgjdjfocblejtldsfeufsfbl!bghb

Bdfbtu' !'dbsuf!q'  usvoef! o!mvnfblebufmps-! ol!dbsf!jogps
fgjdjfocb!ejl evsbc)jmjubufb! gspdftfmps! ef! bgbdfsj /! Peb
dpogsvou' ! dv! opj! gpWwepd'hg ubmUb bwet qifpbg i bfst u f da dgvibeso! vo! dv:
necesitate.
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Fig.4Ebuf mfle jl gspdftfmf!tvou!l gvoebnfouvm!dpotus

B! ocfmfhflusbotgpsnbsfb! otfbno‘!blgjl!dbgbcjm!t' ! fyqmj
qgf ousv! dbsf! dbswfold!mfjtnectblkt! dsljdtf‘tj cgunde j! ftuf! otpecju' !l ef!
pentru a explica clar concepteleci f j f /! Bdf tuf! ej bhsbnf-1! hsbgjdf'!ej! wj{vek
fmjnjob! cbsjfsfmf! ef! qgfsdfqgejfltejl! gfousv! b! gbdf! nbufs
dpotjefsbv! btugfm!ef!tvcjfduf! gsf b! dpogjgdifmff!/ e jUp!blud fl § tmw't
tvou!dsfbuf!ef!bvups!e j!dpodf qv udhéietdgstridgimtent. qf ousv! b! wj { v

P!'jnbhjof!wbmpsfb{'!dwu!p!njflefldvwjouf!\ 4]
- Fred R. Barnard, ilustrator englez, 1927.

Qf ousv! b! dpofdub!ufpsjb!dv!igsbdujdb-!wpn!vujmj{b!jotusyv
mjncbk*! dbsf! w' I gqfsnju!t‘!lef{dpmpdbuj bt pmbgpphgoebubl! &iv!
Ebd 'tvoufc jl!psjfoubu!tgsf!nbufsjbmf!gsbdujdfl!ejltvoufec
gftuf!gsjnb!gbsuf!jouspevdujw" !ejlt*"lusfdfcj! eglosfdu! mb!
e jlb!l!db{vsjmps!dpodsfuf/

Dv! upbuf! bdftufb-!"ov!Iiusfcvjf!t* ! bwAl(ArtficakIntefligence)sde! f ydf t j
" ow'c bsf ! hM(mgdlLanguagejModels) o! hf of sbm/ ! G' s* lebuflef!jousbsf!
gspgvoe‘ !'bltvcjfduvmvj-1!tdijbs!lejldfj!nbj!bwbotbe j! bmhps

Tbuzb! Obef mmb-! DFP! bm! Njdsptpgu-!bwfsuj {fb{*!dv!qgsj wj
la Tnceputul anului 2025 [4], comparand hype-ul actual cu buladot-d pn/ ! Bdf t ub! t vemj oj b{" !
d* ' bgj snbe jjmflgsjwjoe! bujohfsfblvops!sfqgfsf!BHJ!)]j ol
befdwbu’!tvou! #nbojgvm sj!lg's*!tfot! douhfedlagBlarbnf usj mps 1
usfcvj!lt lgjfln*tvsbu!gsjeamdpobasmpcbmf bhbp! mbhdbteée UESH
df ouvm! fydftjw!lgvt!qgf!dvwjouf! mb!npe®/
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1o!'tgbufmfl!luvuvsps! wpscfmps! mb! npe* leftqgsf!lopjmf!lufiop
pbt* ! gfousv!b!btjhyghlsdhbmmjush bis!f &b gqfsmppsg tf mps! ef! bgbdf
la sarcinile reale.

Pl bcpsebsf!cb{bu*!qgf!ebuf!ov!ftuf!vo!qgspevt!/gf!dbsf
tjngmv/!Ftuf!pltusbufhjfldbsflusfcvjfl!dpotusvju'/!B
df t f mps!e jlgspecmfnfmps! fyjtufouf -Iljoblseljbsqfpdjc!jobf!dofmfjbut

Qsjodjgbmjj!ef{wpmubupsj!efl tpguxbsflejlgvsoj{psj! efl!
usvde jjmps-!qfousv!nvme j! ejousf!fjlp!bcpsebsf!cb{bu’!c
lor de afaceri consacrat.

Alte industrii\ t gqs f ! ef pt f ¢ j scunh & fi ihddspia duto, awtickeut dejat
gsjo!tdijnc’ sj!sbejdbmflejlgfsuvscbupbsf-1!jbs!
g‘evsbsf/ ! Dpngbojjmflefldpotusvde jjlusfcvjfl!lt’®
bhjmf! wps!dvmfhfostjdpaohdbt §f ossve dfmf! dbsf! f{]
severe.H« o ey cljmb! cvmwf st bsfb! qf! dbsg!l gplulpcfstbtgy ‘b!l e |
industrie [5].

- Raportul Forumului Economic Mondial Shaping the Future of Construction, 2016

Dpngbojjmf! dbsf! sfdvoptd! pgpsuvoju‘cjmflejl cfofgjdjijn
dpnqfujujw!levsbcjmte jlwps!qgvufb!t*!ltflef{wpmuflejlt*®l!ld
Bdf btub!ftufl!ebotb!evnofbwpbtus‘ ! ow!l ejvimjby Hd mj {I“-jdjis!Vioqudp
t*'qgqsfmvbce jldpouspmvm!btvgsb!bdftufjb/!1o!bdfbtu’ !dbsu
dj'!ejlsfdpnboe’ sjl!dpodsfuf!qgfousv!sfh<oejsfblejlsftusyv
mjefs! o! opwdvdesj jl mpsilpeoj ! qgf ousv! bl w' !'" ncvo' u‘cjlfyqfsij
Wjjupsvm! ejhjubm! bm! dpotusvde jjmps!ov! otfbno'! epbs! vi
gvoebnfoubm ' b!'hftujpo’® sjjlebufmps!ejlbl!npefmfmps!efl!b

Ftuf!dpngbojb!evnofbwpbtus’!qgsfh®uju‘!tqfousv!bdfbtu’!t
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sistemele de intreprindere suntf ybnj obuf ! ol efubmjv/! Ftuf!fygmpsbu' ! qp{]j
joevtusjfjldpot usvdc-gpaurspbs!!le jold ddfpjofajd fydfv anfl wi g micj j! jelf
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centrate pe date pentru crearea unui avantaj competitiv durabil.
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CAPITOL 1.1.
FWPMVY JB! VUIMI[" SJJ! E DOPEOMRISIVIDO 1JIWEP\ET U S,

Obe ufsfb!fsfjlebufmps! o!ldpotusvdec jj

io!vsn' !l dv! bgspyjnbujw! 21! 111! ef! boj-! o!qfsjpbeb! ofp
ef {wpmubsfb! tb-!bcboepo~oe! tujmvm! ef! wjbec*“ ! opnbe! ol g
gsjnfmps!dm' ej sj ! qojj mGleujBrfo !ebjdof! tmw!un-p nnffonuo!!’ egdf qf ! jtups] |

Qf ' n* tvs' | df tbaj wif fjwpbrrtujbjumfl !Ibtsi j uf duvsb! b! ef wfojul! ejol! d
bgbsjc jb!gsjnfmps! ufngmf! sjuvbmflej! dm"  ejsj! qvecmjdf/!
jngvt!johjofsjmps!e pubobbbhfdpmpsfepne] BbmfHi psfhjtus' sj
gflu‘ " cmje fl ef! mvu'!e jl gbgjsvtvsj!jodmvefbv!beftfb!pleft
ef! nbufsjbmflefldpotusvde jf! ofdfdqim'scfj jnbvddidse assjwi[v],jf!gh dfutvd
Btugfm!b! odfqgvu!fsb! vujvmjn{v meuj!j loeblj wfurhp se!f | d!qdbpsg tt § sbvt def ji jo

(Figura 1.1-1).

Al
. ML

Construction

automation
C- ) PIPLINE
:J'J @ oara Lake
T Process automation
[: and data collection
I}) CAD
. BIM
. FLow Clgitalization of
TEXT Data and

prajects and data

@ sPeecH

Construction based on
wverbal agresments

Construction with
written documentation

process flows

3000 BCE 2005 20305

kae}-
Ritual buldings
Gihekli Tepe

Cadro, Egypt
Recorded calculations
and estmanas

Fig.1.1-1Dspopmphjb!ef {wpmu'

Ancient Rome The advent af the personal
Ecorsaimic and practical

toals for canstruction

coenpEUeEr and the
dewslopment of the Internat

sjj'ufi opmgjgfpjswibe g snh e j fj !~

mb!joufmjhfocb!bsujgjdjbm/


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

FWPMVuY JB! VUIMI[™ SJJ! EBUFMPS! 1 0Ol4JOEVTUSJB

Ef! mb! mvu!e jlqgbqjsvt! mb!ufiopmphjb!ejhjubm

Qsjnfmf! epwf{j! epdvnfoubsf! o! epnfojvm! dpotusvdec jjmps!
jurul anilor 3000-4000 .H{7)/ ! Ef ! buvodj -! q  tusbsfb! osfhjtus‘sjmps!tds
evtusjb!dpotusvde jjmps-!qgfsnjc ~oe! bdvnvmbsfble jltjtufnt
boj-!bv!dpoevt! mb!jopwbec jj!tffnloejijgljdbiujjwfduwd'n/fupefmf! ef

Vujmj{bsfb! gsjnfmps! tvgpsuvsj!gj{jdf! ol dpotusvde jj-1!d
(Figura1.1-2) sau hartia "A0"dinanii1980- ! qf ousv! b! osfhjtusb!ebuf-lov!b!bwvu
jogpsnbec jj! mb!gspjfdufl!lopj/!Tdpqgqvm!gsj odj qbpmiedumi, bdft ups
jodmvtjw!dbmdvmfmf!gsjwjoe!nbufsjbmfmf!ofdftbsflejldptu
nibilitatea datelor de proiectare € i a modelelor digitale o v! hbsboufb{‘ ! oupuefbvob! bgmj
gspjfduf!wjjupbsflejlbeftfbl!tfswfeuf! olqgsjodjgbm!db!jo
sareej | bmf ! dptuvsjmps!efldpotusvdec jf

@ soosce

SPEECH

Canstruction based on ]})
varbal agreaments

@ :ooomce

TEXT
Construction with
wiritten documentation

Fig. 1.1-2 Un papirus din secolul al Ill-lea 1.Hr. care descrie costul picturii diferitelor tipuri de
ferestredintr-vo! gbmbu! sf hbm! gpmptjoe!ufiojdb!fodbvtuj
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B! gptu! of wpjfleflbgspyjnbujw!6! 111! ef!boj!qfousv!db
wfscbmf! mbl! epdvnfoufmf!tdsjtf! o!hftujpobsfb!qgspjfd
detimpgqf ousv! blusfdf!ef! mb!i<sujf! mb!ebufmf!ejhjubmf!
control.

Mb!l gf m! dvn! ef {wpmubsfb! sfmb¢ jjmps!dpnfsdjbmfl!ej! npoful
qgf ousv! t pmve j-d onbbs! fgof! nmhjeujjthg § jmpfsmf !~ osfhjtus' sj! bmf! dpt
bduj wjubuf! o!dpotusvde jj!bv!dpoevt! mb!bgbsjcjblqgsjnjnm
jodmvefbv! epdvnfoubsfb-! npoptpsp{ bs bdgibfsjpfblsafstjawpj ooteb! cy fnsj nu
costurile proiectelor.

1ol gsf{fou-!ebufmf!kpbd' ' vo!spm! nvmu! nbj!jngpsubou; ! ov
jotusvnfouleflqgsfejdejflejlnpefmbsf!b!wjjupsvmvj /! Bdft
npefso'! bl gspdft f mpiscteloreot i dtug pomisd fbb 1qf y qf s-gnfssteni j | bdvn
efdj{jpobm!cb{bu!qf!ebuf!tusvduvsbuf'lej! wfsjgjdbcj mf

Qspdftvm!db!jotusvnfou! gfousv! p!lfyqfsjfoc

1Toldfousvm! psjd' svjlqgspdft!tf! bg munlinatsreottdgptesificdsesaf b! f yqf s
vitorului. Fy qf sj foc b! o!tfot! npefso!ftuf!vo!ltful!tusvduvsbu! e
wj{jvoj! o!dvope ujoc*lefldbv{"’

Ebufmf!jtupsjdf!tvoul!ldfmf!dbsf!tubv! mb! cb{b!lgsfwj{]j
sf{vmubufmf!bdujwju‘cjjlteftg'evsbufl!lejlpgfs‘/Iplqgfst
aceste rezultate.

T "' mv  nlvo! fyfngmv! dpodsf u! ej o !deqgbinei-d jowm!odlg d tdu sovedct jf j! nyprs
lendaruilmv dst 5f mpgbv! o! dpotjefsbsf! wpmvnvm! ef! cfupo-!dpnq
gicee. T' I gsftvgwolfmdwdnhjlu! e f g datefe listorlzen alejcodngpadniti pentru ultimii trei ani

(2023-2025* ' bsbu' ' d* 'uvsobsfb!vofjl!tusvduvsj! npopmjujdf! ef!
zile(Fig.1.1-3* / | Bdf tuf!ltubujtujdj!bdvnvmbufelfeffwjfodlve bj{fbl!legf!!ledf s!fc
b! dptuvsjmps! sftvstfmps! buvodj ! d«~oe!tf! gmbojgjd'! mvds"
istorice, maistrul sau estimatorul qpbuf ! gbdf ! p! gsfwj {jvoftbpbuaviogs ufpygf &
ujngvmvj!lofdftbs! gf ousv!vjtpaeb mj! BUST7b ! modsi‘pojeimp $ |t jt i jniind

1o!'bdftu!db{!'!bm!bobmj{fjlujngvmvj-!lgspdftvm!bobmjujd!b
ejtgbsbuf!” o! fyqfsj f ecofl!jtousuvsdvunvfsobuul felfe!jq! nbbgopjjg!j dobussf ! qs f dj

sunt un ecosistem unic in care unulnu poatef yj t ub! g s* I'df m* mbmu/

Oovn'® sbe jldffbl!df!ftuflovn® sbcjm-!n"tvsbe jldffb
df fb!dfl!ov!ftuf!n"tvsbcjm!\ o~

- Galileo Galilei
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historical data predictions
'_-;Jf:“%_- Q . D
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=

Fig.1.1-SEbuf mf ! jtupsjdf! bdec jpofb{ !db!vol!ltfu!eflebuf!efl!bo
dintre valorile din viitor

Tn peisajul comercial actual, analiza datelore f wj of ! p! dpngpofou‘ ! ftfocjbm ! b! hftoL
gspjfdufmps-!blpgqujnj{‘sjjltlqgqspdftfmps!lejlblmv'sjjlefdj({
tat patru niveluri-cheie ale analizei ! gj f dbsf! s‘* tqvo{~oe! mb! p! ousfcbsf!tqgfd
(Fig. 1.1-4):

Bobmgf{t dsj-g'utiqww oef ! mbcesadnasnpla?te g f gv#oj {fb{*' ! ebuf!jtups
sbgpbsuf! qgsjwjoe! fwfoj nf:nulfimifrdi anij(2023t228) nadfostundvaief ! ej o! u s f
ef! 5-6!'g~o0o I''mb!' 7! {jmflqgfousv!bluvsob!pl!ltusvduvs® ! npc¢

Bobmj {b! ejshhtopu aug fd!' mbde ceca iatdmplat adtaB" iprhidentificarea cauzelor
problemelor; ' bobmj { b! bsbu‘ ! d*!Tujngvm!efluvsobsf!bl!tusvduv

gmpjpbtf-1dbsf!b! odfujoju!qgspdftvm!ef! ou‘sjsfl!b!cft

Bobmj{b!gpsjefaduhw" "t gqgsf! wjjups-!tqgsf{jdf!sjtdvsjmf! grg
s''tgqvof{-oe! niesevaintampl@b 5 §b! ¢b{b! ebufmps! jtupsjdf-11tf!l
tusvduvsj!npopmjujdf!tjnjmbsflef! 311!'nt! qf! wsfnf! gmj
mv.oe! ol!dpotjefsbsflupcj!gbdupsjj'!ejltufoejocfmf!dva

Bobmj {b! qsgdfds'j!lquffdvpnboe’ sj! bvupnbudflletj'!1?yg btdgfvnoe f | mb !
gfsnjc ~oe! ousfqgsjoefsjmpxiftoulsivrhibld p'gdexempluyse jmmfd!sp ey jmr
sfdpnboe’ ;'vujmj{bsfbl!lef!bejujwj!tqgfdjbmj!qgfousv! bl!l
vnjejubuf!sjejdbu’ <!gmbojgjdbsfbluvso’ sjjlgfousv! qgf:
gsfdjgjubejj<!bnfobkbsfb! ef! becargyotreducs fimpu deugrp sb s f ! qf ¢
la45-6! {jmfldijbstejl oldpoejcjj!nfufpspmphjdf! ofghbwg
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What _— 0l iz
Descriptive =, a0} Historical
happened? LAnalytics | =1 data, reports
Why did it . ; #=.  ldentify
ha;pénﬁ_’!‘ L Diagnostic ~—3» @ causes of
Analytics /" problems
» . * ¥
et | e — (8 Psdetns
nAlptics ~  timelines
What iptive = Automated
to do? LEL:SI;EEWE qgg recommendations

Fig. 1.1-4Qsj odj g b mf mf ! :ude¢ lgdescijieteztfecutoloi la tupréa’b v u p nab u* !
deciziilor .

Usbotgpsnbsfb!ejhjubm 'dpngmfu® -!dbsf!jngmjd'!plusbo{]j
ebuf-ltofdftju’‘!ov!iepbs! fyufsobmj{bsf b-NMetpril-echgielaigupes nb s f b!
btugfmlef!fdijgf!bsltlusfcvj!ltlgjf!aboehif{fwjpmablugpspev dbls

"oltus~ot‘ !l dpmbcpshbs f(Figl439y djBu fcbjt mf !l pdopfrmeblcepjspostf guiiet u f | o f d
0 u s énalitice inteligente e i pentru a parametriza eficient sarcinile decizionale ale intreprinderilor. Intr-o

tpdj fubuf!jogpsnb¢c jpobm -!tebufmf!efwjol!lov!epbs!vol!jotu

1o!dpotusvde jj-!tusbotgpsnbsfbl!lejhjubm 'tdijnc'!gvoebnf
tujpobuflejl fygmpbubuf /el Bdfutbun] d dp d-inttdrdadgip Esipedtélepyommjp s !!
dftvmvj ! efl!dpotusvdepj gbsnolueghhjubimm] pedtdwboalus gfousv! bo

Ejhjubmj {bsfb!]jggpsadhbd mfmpé! dppwusesedc jf!

Ujng!ef!njmfojj-!dboujubufb! ef! j-ashnshataproage 'déloo sldrmj t us b u
ultimele decenii a crescut rapid (Figura 1.1-5).

Conform studiului PWC® "Managed Data. What Students Need to Succeed in a Rapidly Changing

Business World"(2015) [9], 90% din toate datele din lume au fost create Tn ultimii doi ani (in-

cepandcu2015)/ ! Dv! upbuf! bdftufb-!nbkpsjubufb! ousfqgsjoefs
ebuf-lefpbsfdf!bdftufb!gjf!s‘n<o! ol!tjtufnfl!j{pmbuf.
sfbm' /|

Dsfe uf s f b !devgat®s-a aceeberpt!in ultimii ani, dublandu-se de la 15 zettabytes in 2015 la 181
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zettabytes Tn 2025 [10]. In fiecare zi, servereled pn g b o j j mp s ! e frdiedtareosunt smpldte cu jlote j !

vnf oube jfl efl!l gspj fdu-"! qsarhes rapodrté faxdntianey Restru 20/30 b dasenetaf ! e j |

sunt utilizate formatele DWG DXPe j ! Eiat @entru modelele 3D- RVT, NWG PLNe j ! 2 MbBumentele

ufyu-!tubcfmfmflej!l gsf{fouXsSKnf!! @@Ww/gmvbmgbuf! ed! gpshbyt B

jnbhjoj mf! ef lod fNIGHB 6 jj!' fKsQF H- | e b udomdonentete! IoT,j etichetels RRIDB! e f | mb !

)jefoujgjdbsflejlvsn®sjsf*lejlypinpofuounpef{bcfhéfjlidpolsipHmb
200 it

1E]l Zettabytes

175 &
Real-Time Data: RFID; BMS a6

_ Massjve |5r|.:|j?_-¢,"'-rlil-ﬂ'.l Data: JPEG, MPG ..'_f:::-';f-']'-'q
Cloud-Based BIM ol

Digital Collaboration

Sdvanced Al/ML Data Procassing
Large-Seale Digital Twins

Global Data Volume (L8]

= 1)

5 15 Zertab
2 Fottabytes
— (o) SEEE, .o o = Ll T -
— 2010 01% 2020 FIiFL]
Year
20 CaAD Formats: WG, DXF, DGN 30 Modal: RVT, NWC, PLN, IFC
AT Files: DOC, XLS, PPT First 10T & BMS Integration

Fig.1.1-5Ds fe uf sf b! gbs bcpr2p28(pt bdazaglduf mps! 3121

Pebu‘!dv!dsfe ufsfb!sbqgje‘'!b!jogpsnbc jjmps-!joevtusjb!dp
b! dpmfdub!ej! tupdb! ebuf-!dj!ejlef!b!btjhvsb! wfsjgjdbsf
acestora. In prezent, industria trece printr-p ! gb{‘ ! bduj w' ! jedé ¢ pg rijragsiompgfeh!s f | b
tjtufnbujd' ! b! uvuvsps! btgf dup!'mppsd nbdug jwhijuubm’j! edfl dwbou'u!'s
joufsgsfubsflejlbvupnbuj {bsf/

Digitalizareaj ogpsnbc j j mps! otfbno' ! gsf mwlugfabrcjjogdpgdsinbe jj mps!
fmfnfoufmf!vovj ! qsip¢sprelproteslided pot usvde-jndiusiv o! t jlof !

eftgsf!dfmf!gf!dbsf!boufsjpstqgu!dmfolwd paupjsd fbd bnplse f mpud!
format de date pentruaface j o g p s mhebjojumfg!j dbcj mf le j Il ve psl efllbobmj{bu

iol!dpoufyuvm! dpotusvde jj mipg-hljudfmhtbls!fpiing toappletetidd) ¢ mpsf b !

gspj fdufmps! e jledpbmbd!! mjsepdild & ff bmif ¥ uj mbkahtierpgs-!o¢ j! Imib!! wiprofeq F my
nfufpspmphj dfde pefantemj! misd j© d/fs!j mf ! dv s feoratélé dobd@rizilornbbngares | b mf mp s
centrale - pentru a genera modele analitice.
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Ebd 'qvufcjlin' tvsb!dffb!df!wpscjcjlejlfyqgsjnbl!
Ebs!ebd  lov! m!gqvufcjlfyqgsjnb!dboujubujw-!dvop
mjnjubuf!'!lejloftbujtg'd upbsf/ ! Qpbuf!gj!vo!qgvod
adf w' sbufj!dvop§llj oc fle ujjocjgjdfl/]!

-W. Thomson (Lord Kelvin), 18242 : 18- ! pn! ef e ujjo¢c !l csjubojd

Ej hj ubmj { bsfebflqg’cgfpsunfblcdVvi!mpwrmu! bcpsebsfb! usbejc¢ jpobm ! b

osfhjtusbe jlepbs!lgbsbnfusjjltleflcb{®-!dvn!bs!gj!psfmf!
aproape orice eveniment poate fi transformat intr -un flux de date care poate fi analizat in profunzime cu
bkvupsvm!jotusvnfouf mps! bwbotbuf!ef!bobmj{‘!ej!lbm!ufioc

usfdvu! gvoebnfoubm! ef! mb! eftf of ! gidniverbale lajsifteme digitald ef ! d bn
(figura1.2-4* !~ o! dbsf !l gjfdbsf!fmfnfou! bmDvphbps! qp-ppldimindibd wj bf !
mb! nvodj upsjqtivefu!!l pfdlvend aqusjjfwg e j ! db! p! dpmf dec jfl ef! wbsj bcj

Dpogpsn!tuvejvmvj! LQNMHE gEQa'psvjpldd mjj ] gDy enjj bisi mMpc bm! qs|j
2023", gemenii digitali,j o uf mj h f oc Al)¢ ilBig Dgtagapad ¢a faotorilcheie pentru
"ncvo'u‘cjsfbl!sfobcjmju‘cjjlqgspjfdufmps!

Ufi opmphijj mf! npetfjsnogfnijoomfddubisif bdj'odyps@bhpsgmbgbsuf! bvupn
reducsbejdbm!e jl! dptuvs)mf! ef! tupdbsf! b! ebufmps/! Qsjo! vs
tfmfdujw tejlgsfgfs* !ttt lttupdif{f! ousf b(Rid215hoceacef ! j ogp
deschidepgpsuvoj u’ cpgntrupmimizaca groscasdlolr in viitor.

Digitalizareaj ogp s nehpcl jejj mp salbmj { bsf b! gbd! gptjcjm ! eftldpqgfsj s
neexploatateb ouf sj ps-!b!jogpsnbec jjmps/!'Ebd' 'tvou! pshboj{b
sfvujmj{buf-1!sfjoufsqgsfubuf!ejljoufhsbuf! olopj!tfs

In viitor, ej hj ubmj { bsf bwb j adpmewkcfjljmpsdbcj m!' mb! bvupnbuj {bsf
epdvnfoufmps-!mb!jouspevdfsfb!vops! gspdftf!efl! dpotusvoa

bobmje uj! ef! ebuf! o! dpotusvde jj-1! fyaqgf sgita)i Proiectelhdet uj pob s
dpotusvde jj!wps!efwfoj!ltvstf!lejobnjdflefl!jogpsnbe jj-1]j
fyqfsjfoc*ltvecjfdujw' -1djlgfl!lgbqgquf!ejhjubmf! gjbcjmfle]

Jogpsnbc jb!ftuf! gfuspnvtmi!ft!fndppunpvsnvwm!!dyvY!Jd-p! nj cbvst! ubjof
[12].

-Qf uf s! Tpoef shbbse-!wjd®gsfefejouf!tfojps-!Hbsuofs
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Conform IoT Analytics 2024 [13],t f ! gsf dpoj {fb{* ! d*Vdi fmuvjfmjmf! hmpchbn
bobmj {b!ebuf mps! wps!dsfeuflesbnbujd!ef! mb! 296-6!nj mjl
epmbsj!g«0‘! 0!3141-1dv!p!sbu‘!lefldsfeufsf!bovbm ! dpr
dpngpofoufmfldsftd! dsbdufmbesplhgseuh: bbapmgudébdsfe uf s
" odfujofeuf/!Bobmj{b!wb!btjhvsb!dfb!nbj!sbqgje*'!dsfe uf
tflgsfdpoj {fb{"!d"!wb!dsfeuflef!mb!71-7!njmjbsef!ef!
qg~o0‘ ! o! 3Huwil-HawHm'!!lsdpngvt: ! efldsfeufsflef! 38&/

Pebu’ Ildigdtalizarea bddf mfbssbub g pshjblc gdpmpseafsfb! sbqgje*! b! wpmvnfm
nbobhfnfouvm! gspjfdufmps!ef!dpotusvde jjlej!lbm! ousfqgsj o
ejlgsfmvdsb! o!npe!tjtufnbujd!ebuf! ejwfstf-! bparddtfb! fufs
dv!njkmpdvm! bojmps!2::1-1joevtusjb!b! odfgvu!plusfdfsf!
b!epdvnf-ettbmpfgpj'!lef!dbmdvmlejl dbmdvmf!eflqgspjfdubsf! mb

Epdvnfoufmflusbejc jpobmfl!qgqf!i<sujf-ldbsflofdftju®!tfnof

evmbqgvsj-!tvou! ompdvjuf!usfqgubu! e-tinimod structtirat - 1h magedg ub mf ! d b
ebuf! bmf! bgmj debe jjmps!tqfdjbmj{bu
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CAPITOL 1.2.
UFI OPMPHJJ!'2 J! TITUFNF! EF! NBOBHFNFOU! 1 O!
MODERNE

Sfwpmve j bl ej hjubm' medylatebMiRB/ERPc j b! t j t uf nf mp s !

Erat upd‘ sj j ! edpitalgsgenfvsict Ishljebuf mps! b! odfgvu!dv!bgbsjcjhb!
bl!eftdijt!qgptjcjmjubufb!tupd sjjltejlvujmj{"sjjl!vops! db
bgbsjcjbl!voju‘cjmps!efl!lejtd-! dhpsof !shyj!! tediujfmepbsu ! sob g jodebvm!t

Pebu® !'dv!ief{wpmubs-flbye!fagpd'jau!® mrhgfllebfulfdyprsgbojj!bv!joushb
gvu!t® lef {wpmmodulbrigf pgesxwb sifslf bsfb-!tupdbsfb-!gsfmvdsbsfbl! e
eflsvuj o

Dsfe ufsfb!fygpofocjbm ! b!jogpsnbecjjmps!ejlblljotusvn
modulare- ! dbsf ! ov! mvdsfb{*'!dv!gjejfsf!joejwjevbmf-1!1dj!b
dateincadrulgs pdft f mps!e jl gspjfduf mps

Qsjnfmfl!jotusvnfouf!ef! gmbugpsn’ ! dpngmfuf!usfcvjbv!ov!
uf {flupbuf!dfsfsjmfleflnpejgj diblsjfdjecjj!'tpu-flisdl g fviol !ntfp tey loe
bm! df sfsjj!lej! df hlledvglgate sau atribst.fintagesteissapuri!era odcasar on sistem care
t*lgqpbu’ ! vsn' sj! dbmdv mfRgfli24)yAstieludé platfgrmead fdst pfimeje mistdmmyv b u f !
MRP) Nbuf sj bm! Sfr vj sf n f(EnterpriseResourae Planhirig) carp auf&éhit popularede

la Tnceputul anilor 1990 [14]

/=D g
2

@ vrpP @ mre @ ere @ err

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

1970s 1980s 19905 2000s

Figural2-1Qsphsftfmf! olufiopmphjb!ef!tupdbsf!b!ebufmps! b\
Tn anii 1980.

Primele sisteme MRP-¢ j | FISWQ! qvt! cb{fmf! fsfjlejhjubmj{*'sjj! o! hft
gspjfduf mps! ef! dpwodulars-vidd g g d f! giyj ufulfjndjmfjlbm! qf ousv! b! bvup
difjf-!bv!igptu! o!dfmfl!ejo!vsn'!joufhsbuf!dv!tpmveijj!t
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Bdftuf! tpmve jj! tvgmjnfoubsf! bv! gptu! dpodfqgvuf! gf ousv!
proiectelor (Fig. 1.2-2), fie au inlocuit anumite module ale sistemelor mari, fie le-au completat efectiv,
fyujo{~oe!gvodec jpobmjubufb! ousfhvmvj!tjtufn/

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

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

ECM SAT SMS COMS CAPEX CPM AMS

8880888088888

Speaciiisl Engin [T analacteni SUreoihacion Dutd Marage  Manigs Engiruss Pt s [T —— [T——

Fig.1.2-20pj mf ! t pmve jjltpguxbsf!bv!busbt!p!bsnbu’!eflnbobh
fluxurile de date.

Tn ultimele decenii, companiile au investit masiv in sisteme modulare [15], percepandumf ! d b lintegratevc j j !
pe termen lung.

Conform raportului Software Path pentru 2022 [16], bugetul mediu pe utilizator al unui sistem

ERPf tuflef!:/ 111! eflepmbsj/!1o!nfejf-lbgspyjnbujw!37&!
efltjtufnf/ ! Btugfm-!qgfousv!p!pshboj {bcjfldv!211!ef!l vi
ajunge la aproximativ 900.000 de dolari.

Jowftujcjjmf! o! tpmvejj! gspgsjfubsf-1" odijtflej! npevmb
ef {wpmu‘ sjj! sbgjef! b! ufiopmphjjmps! npefsof-! gmfyjcj mf!
sfbmj{buf-1!ftuf! jn{gfp's udblorupge! pctjffldsufjfwdbsmpvnivm! t jtufnfmps! f
ftfocjbmf! gf! ufsnfo! mvoh! tbv! ebd’! gvodece jjmf! mps! qpu! ¢
transparent.

Vob! ejousflgsjodjgbmfmf! gspecmfnf! bmf! gmbugpsnfmps! ef! eb
hftujpobsfb! ebuf mps linchisé. Bsbuermre, rdateleogutivdl frincipgl @l brrei jcgmpanii -
efwjol!lefgfoefouf!lef!tpmve jjltpguxbsfltqgfdjgjdf-1!ejlovl!]j
dpngmjd' !'njhsbsfble j! s funpeibddiditdiin schimbarerblyj gt df sj j ! ous
Ebd* ' ftufl!lgspcbcjm!db! sfmfwboc¢ b!tbv!jngpsuboc b! bsijufdu

t‘* !l sfdvopbe ufn!dptuvsjmfltvgpsubuf!btu® {j!db!gjjoe! dpt:1
tdijnc’ sjltusbuf hj dfjludd milsnfbljvioelfftddpitjjtt-ulftnd benmibhcj m!e j ! bebqut
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Softwarev m! qspqgsj fubs!tf!dbsbdufsj{fb{‘ ! qgsjo!dpouspmvm!
dpevmvj!tvst® lejlbtvgsb!ebufmps!vujmjfmapsj mps!dsfob
deosebire de softwarev m! dv! tvst‘ leftdijt® -!tvujmj{bupsjij'!lov!bv!
bgmj dbe jfjlejlov!Iplqgpu!sfwj{vj-!npejgjdb!tbvl!bebqgqub
bdfe ujb!tvou! pcmjhbecj! t* | bddreptf deca jtipiza $ofiwlaremjind f ofc f ! db s f
limitele stabilite de furnizor.

P! bcpsebsf! npefso'!dfousbu’ ! gqgf!ebuf! pgfs‘! plqgbsbejhn®!
strategic major -j oef gf oef ou-! evsbcjmlejl tfgbsbu! ef! tpmve jj mf!
devin simple instrumentede datecareqpu! gj ! ompdvj uf! ol!npe!mjcfs-1g' s* ! sj

Ef {wpmubsfb!tjtufnf mp sfigifaSLQra pferiNi@reprinderilorinstjumnent2 puterhite)

gf ousv! hftujpobsfb!qgqspdftfmps-!ebs!b!bwvu'!ej!ldpotfdjoc
qf stpbof! jngmjdbuf! o! nfocjofsfb! gmvyvsj mpslsachilej ogpsnt
pqgf sbe jpobmf-! bdftuf! tjtufnf! bv! dsfbu! beftfb! opj! oj wf
resursele IT interne.

Tjtufnflef!hftujpobsf!blebufmps;!ef! mb!fyl
afaceri

Dpngboj jmflef!btu’{jl!tfldpogsvou'!dv!Iofdftjubufb!ef! b!
Selectarea sistemelor de gestionare a datelor, hf t uj pobsf b! kvejdjpbt®! b! bdftup:
tvstfmps!eflebufl!lejtgbsbuf!efwjo!ftfocjbmf!qgfousv!gfsg

Mb! nj kmpdvm! boj mps! 3131-1!1qgvufcj! h*tj! sistemédifgritejFigmg j ! o! d
1.23)dbsflusfcvjflt  lgvode jpof{f! o!bsnpojfl!lqgfousv!b!ghbd
tfleftg' e pbsf!g’s*lgspecmfnflejldpfsfoul

Conform studiului Deloitte din 2016 ® "Data-Driven Management in Digital Capital Projects" -
gspgftjpojtuvm!lnfejv! oldpotusvdejj!vujmj{fb{* ! {j mo,
acestea sunt integrate intre ele [17].

3D BIM 5D 8D

Fetimmiat  Purchase Cormiructios

5 9868 88 8 8
§ $ 7
CAD ©-FEM-©-CAD-©-MEP - [} —»ERP1<—>CPM[-SMS

Fig.1.2-3Gj fdbsf!tjtufn!ef!bgbdfsj!ofdftju'!p!fdijqg"!qgspgf
gf ousv! hftujpobsfb!dbmju'cjjlebufmps/
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Vsn' upbsfb! ftuf!p!mjtu''lefl!ltjtufnf!gpgvmbsf! gfousv! dpn
care sunt utilizate” o! hftuj pobsfb!fgjdjfou‘!b!qgspjfdufmps!efl!dpotu

ERP (Enterprise Resource Planning) - bt j h intedgrarea proceselor de afaceri, inclusiv
dpoubcjmjubufb-!tbdij{jcjjmflejlhftujpobsfb!qgspjfdufr
CAPEX (Capital Expenditure Planning Software) - vuj mj { bu! gf ousv! cvhfubsfb!
jowftujcjjmps! gjobodjbsf! o! qspjfduf! ef! dpotusvde jj
jowftujcjjmps! o!bdujwflqgqflufsnfo! mvoh/

CAD (Computer-Aided Design)e i BIM (Building Information Modeling) -sunt utilizate pentru a crea
eftfoflufiojdf!efubmjb-bbfmifel jgqlseg ffdljutf mipesj/ ! Bpdé ft mff ! 4 Et uf
gf ! mvdsvmldv!jogpsnbe jj!hfpnfusjdf/

MEP (Mechanical, Electrical, Plumbing) - Sisteme de inginerie care includ componente mecanice,

f mf dusj dfejeljelftuldistgmubbicscillator” intern al unui proiect.

GIS (Geographic Information Systems) -vuj mj { bu! gf ousv! bobmj {b!ej! gmboj
dbsuphsbgjb'!'ejl bobmj{b!tqgbcjbm/

COMS) t pguxbsflef! nbobhfnfoul-bmjdbejudpppgppsoj dpot hbkgs
dpotusvde jfldv!Iituboebsefmflejlsfhmfnfou'sjmf!tubcj mj
CPM) nbobhf nfouvm! qspj f dujfomdpnsv! eef f! ! gdpbootj gsj vddr sjffb*-!! dppsep
gspdftfmps!ef!dpotusvde jf/

CAFM (Computer-Aided Facility Management) - sisteme de gestionareej !~ ousfc jofsf! b! dm
SCM (Supply Chain Management) este necesar pentru a optimiza fluxulde nbuf sj bmf e j I j ogp s
" ousflgvsoj{psj'ejleboujfs/

EPM (Enterprise Performance Management) -wj { f b{‘ ! ncvo‘ u‘c jsfb! qgspdftfn
qgf sgpsnboc fj/

AMS (Asset Management Software) - vuj mj { bu! gf ousv! b! pqujnj{b! vujn
"ousfcjofsfbl!fdijgbnfoummpsivem] dj dognsgnvipsedd ws jpf ! ébm!
RPM (Real Property Management) -j odmvef ! tbsdjojl!lejlqgspdftf! mfhbuf! ef
dm‘ ej sj mps!e j! ufssfftowsstjfnmppss !leqgjs!fbddvuinj! wfjmpos!! bt pdj buf /
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CAE (Computer-Aided Engineering) -J ohj of sjb! btjtubu® ! efl!l dbmdvmbups! j
tjnvmbsf-!dvn!bs!lgj!bobmj{b!fmfnfoufmps!gjojuf!)GFB"
CFD Computational Fluid Dynamics) - Dinamica calculatorie a fluidelor, modelarea fluxurilor de
gmvjeflejl hb{f/!Tvcdbuf hpsjb! DBF/!

CAPP (Computer-Aided Process Planning) -Qmboj gj dbsf b! gspdftfmps! btjtubu
vuj mj{bul!gfousv!bl!dsfb!i®scjlbmf!svufmps!ejlqgspdft i
CAM (Computer-Aided Manufacturing) -qs pevde jfl btjtubu’!ef!dbmdvmbups-
ef!ldpouspm! gf ousv! nbe joj! DOD/ !

PDM (Product Data Management) -Qs pevdu! Ebub! Nbobhfnfou-!vo!tjtufn!
tujpobsfb!epdvnfoube jfjlufiojdf/!

MES (Manufacturing Execution System) f t uf ! vo! t jtufn! ef! dpouspm! bm! gqsp
timp real.

PLM (Product Lifecycle Management) -hf t uj pobsf b! djdmvmvj! ef! wjbec ! bm!
joufhsf h{CARP QAN j ! bmuf! tjtufnf! gqfousv! vo! dpouspm! dp
dezvoltare la eliminare.

Bdftufb!ej! nvmuf! bmuf! tjtufnf-! dbsf! odpsqgpsfb{'! p! wb
jouf hsbou' !b!joevtus|j fFgll2-p*e/f!sioof!!fbt!fdop obt!unspvsd-c!jbjdniptsulf)! t j t uf
tgfdjbmj{buf!dv!joufsgfecf!jouvjujwf!dbsf!btjhvs®!jouspe
"ol upbuf! fubgqfmf! ef! gspjfdubsflej! dpotusvvdec gvrdbjllod'flhst
dpousjcvjf!mb!pqujnj{bsfb!qgqspdftfmpsseufmidses dgijle jmpsn.
bsf!vo!jngbdu!gp{jujw!lbtvgsb!dbmfoebsvmvij'!lejldbmju‘cjj!

Ebs! o!kvn' ubuf!ejol!db{vsjlov!fyjtu‘!joufhsbsf/!Dpogpsn
ftuf!joufhsbylwjdvBddimuda! mpdsv jjbejd" ! gsbhnfoubsfb! dpouj ov
of dftjubufblef!bl!lef{wpmub!tuboebsefl!leftdijtflej!ljoufsgf
ef ! mb!vo!dbg' u! mb! bmuvm! o!dbesvm!vovj!qgspjfdu!efl!dpotu

Vob! ejousf! gsjodjog'b mbmf sjogfslpept jsojuf hsbsf! gfousv! ousf
dpngmfyjubufb!sjejdbu’!b!tjtufnf mp altlizjorhoj nedesafe pentju! df sj oc f
sfdvqfsbsfbl!ejljoufsgsfubsfb!fgjdjfou’®!b!jogpechaec |jj mps/
(Fig.1.22* -1 ftuf ! gpsnbu‘!qgfousv!bl!tgsjkjoj!gjfdbsf!ltjtufnl!jr

Nbobhfsvm!tjtufnvmvj!difjf!kpbd'!vo!spm!lefdjltjw! o!le
ftufl!sftgpotbcjm'gfousv!dbmjubufb!jogpsnbec jjmps! gjob
de ani erau responsabili pentru numerele scrise pe papirussaupeu‘ cmjc¢ f 1l ef I mvu/ !

Pentru ausbotgpsnb! gmvyvsj mflineyolgpbsbusvefdylogfplshba uj pbobsf -
dbgbdjubufb! ef! b! joufhsb!ej! hftujpob! tjtudsnthay jdfl letb'ulf m
bde j pdf { f mfnfouf! bmf! vwdb}] lvbo}] o dS fmj ¢ 1 cdfbmff!! dpof dufb{' ! q°
companieiintrvo! pshbojtn!wjv!dpfsfou-!dbgbcjm!t* !ttflbebquf {fl!le

Njdf mjvm!l dpsqgpsbuj w; ! ldprocéseld de dfgcerif duf b{" ! ebui

Qspdftvmlef!joufhsbsf! b! ebtuff! nepos{dff Bofd thlsyfmh) WHf hljjl e gp e jerm
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tvstf-!ljodmvtjw!ejol! ej gf (figura 1.2-4¢/f!qTbgsfudbj nbf noj & fuljejj!!dtbqvfud j!bentj e f
mvdsfb{" !tej! mflusbotgfs' ! ol!tjtufnfmflej!lbgmjdbec |jjmf!nm

Fiecare sistem al intreprinderii, format dintr-un set de instrumente, tehnologii¢ i baze de date, este un copac
bm! dvopbe ufsjj! os' isoticeejj o mb!s fad!dtsg emwrh!! ephtwfcrdpgdplks Ineod lvopsd ft Iy
finite: documente, calcule- ! ubcf mf - ! hsbgj d(Fig.c1.2-8). Bistemelp distrio ineeprinderg,s e !

asemenea copacilordintr-p! bovnj u‘ ! g evsf -1 jouf sbdc¢cpnptituincuh'sistemj ! dpnv o
dpngmfyle j!l ci ofdeigestionitide sabagerif y qf sc j /

Tjtufnvm!ef!sfdvgfsbsfle jlusbotgfs!ef!jogpsnbejj!bm
tujfs* I dpngmfy’ | ¢isteme) uciupeeijmaeliche @b adjphf sj *!1 dbsf! bdc j po
db! dpoevdupsj!e j! stffdjdd mbjuopgspjs-n'bytjjjhnvfsi<toveovu! usbot gf sbt
gpusjwjuf/!"Bdftu! mvdsv!dpousjcvjf! mb!nfocjoflsfb!vov
ciente a datelor in cadrul companiei.

Fygqfscjj-lgsfdvn!s' e  djodjf mbqglhinét p ¢ ¢ granadrmébdomd snsubi | | qs p |
tuboc f!lovusjujwf! gqgfousTjfdphfmbfevmhfouspqbpb@ibsjejbulf m
1.2-4-ERP, CPM, BIM, etc.)b d¢ j pofb{* ! db! bvuptus® {j!gvufsojdf!bmf!jo
dj sdvm' ! mb!upbuf!lojwfmvsjmfldpngbojf]j

Mb! gf ml db!  o! obuvs' -1 voef! gjfdbsf! fmfnfou! bm! fdptjtuf.
companii, fiecare participant la proces -de lainginerlaanalist-d pousj cvj f! mb! dsfe ufsfble |
jogpsnbc jpobm/ ! Bdfe uj (Hgbl2&)ms suht doar' medanisime de tcglettard anirjfod-j !

nbec jj mpwblodijpbkvalpngfujujw!ldbsf!btjhvs'!evsbcjmjubufb! vo

Fdptjtufnfmf!gpsftujfsfl!ltvou!p!sfgmfdubsf!tvsqgsjo{'ups
sjimfldpsgpsbujwf!ejhjubmf/ ! Mb! ffrhimbhi Ittvichwsdcipwd !l ggfclod j! wnfk
clor-hvwf soboc¢ b! dpsgpshgjow! gt ®ojj wijmvsj ! ef ! sftqgpotbcjmjub

S*e‘“djojmf!bevodj!ejl!sbnjgjdbuf!bmf!dpgbdj mps! pgfs"
mbs-!p!tusvduvs ! pshboj {bcjpobm I'tpmje’lejlgspdftf f!
"ousfhvm! fdptjtufn!jogpsnbeccjvyp mem!mbrhldwsdf julf'sd bd £ djedq
evsbcjm !'b!bdftufjb!dijbstej! olqfsjpbeflef!jotubecij
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Fig.1.2-5Jouf hsbsfb! ebufmps!gsjoltejgfsjuflttjtufnfliftufldb!yv
e jltqfdj-pmjg ohys’ bagc fblef!jogpsnbec jj/

ioc fmfhfsfb!npefso‘!bltdbmfj! o!bgbdfsj!b!fwpmvbu/! Btu'
ovnbj!ef! gbsu#fdpd gl onfjrifj#c!jtmid! gpsn’' lefl-dptspfetif bejbdpgpl
#tjtufnvmvj!s' e djoudpuewlehbufsdmbditd b hdplhdirmnujf d f ogpsn
dpmfdubuflejlgsfmvdsbuf-!dv!bu~u!nbj!nbsf!efwjof! wbmpbs
upejd!vo! #dpngptu#! eflebuf!efkb!gsfmvmEbejobdbd pdfvoh! dobagp
avantaj strategic

Jogpsnnskotice gimivj o! vo! opv!ujglefldbqgjubm-!qgfsnjc|~oel! dsfe
avantajul competitiv. Intr-p ! mvnf ! cb{bu‘ ! gf ! ebuf-!d<eujh‘ltov!dfm!dbs
eujflnbj!nvmuf/

Qf ousv! joevtusjb!dpotusvde jjmps-!bdfbtub! otfbno*!usfdf
toate procesele-e f ! mb! qspj fdubsfle jl bdij{jc | jpdevorbmzapaubtérdlgpsepobs:
vante, actualizate zilnic. Integrareaj ogps nbc¢ j j mps! ej o! ej, pnddelg CAD denzoridaTf ! ) t j t uf |
gf'!e bouj fsfmf! e!lvdploghudsfvidg gtjj-cljSI'Esf bmj { bsfb! vops! gsf wj {
gje‘!mbltdijnc' sjlej!fwjubsf bactuadiaates{j fsj mps! dbv{buf! ef!

Conform raportului McKinsey & Company Data-Driven Enterprise 2025 (McKinsey & Company®,

2022 [18]), companiile de succes ale viitorului se vor baza pe date n toate aspectele cheie ale

pqgfsbec jvojmps! mps-!lef!mblefdj{jjmfltusbufhjdf! mb!jouf
Ebufmf!wps! odfub!t‘ ! nbj ! ¢¢jjf!!vepsb!sel fvwf! gjo!t qubssvunff!ojuo ueff H sbbodoum]
ef! bgbdfsj-!pgfsjoelusbotqgbsf oc*® -1 dpcobu{sbpum!!le g flcHueubuupfn!beujj d !'b
wb! qf snjuf! pshboj{bcjjmps!t‘!Injojnj{f{f!jngbduvm! gbdup
tgpsfbsbot gbsgpdptogb! gspdftvmvj!lefdj{]jpobm/

Secolul XXIs* t u pgpbssob elj hnb! f dpopnjd* ;! olujng!df!gfuspmvm!fsb!
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tbl!lef!b!bmjnfoub! nbe jojmflejlusbot gpsuv m-istotice devifg - ! dpngq

opv' Isftvst® ltusbufhjd'-!bmjnfou«oe! conducelafacerilej mf - ! dj ! bm
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CAPITOL 1.3.
SFWPMVEUHBIUBM a JI FYQMP[ JB! EF! EBUF

Inceputul boom -ului de date ca un val evolutiv

Joevtusjb!dpotusvde jjmps!tf! dpogsvolwEb!ddv'log!! fhywogmeg {nj! frbd fbl
db! mb! vo! bscp gFg!1RB)!bdany o meubfugd jdjv!! ebuf -! tubejvm! bduvbm! bm!
dv! dsfe ufsfb! sbgje‘! b! wihfubejfj! o! qfsjpbeb! Dbscpoj gl
usbotgpsnbu®!gsjo!bdvnyigldg8i)b! sbgje‘ ! eflcjpnbt"®!

Pebu’!'dv!ejhjubmj{bsfb!hmpcbm -!dboujubufb!ef!jogpsnhbecj
Ufi opmphjb!npefso*!qgfsnjuf!dbl!ebufmf!tttgjfldpmfdubuf!’
dbsflqgq'sfb!jngptjo)mjhdVv!l epbshq/

Dpogpsn! mfhjj!mvj! Nppsf-!gporbups’! benfl Jldpudenpd!-Nep oft j Juc
dpngmfyjubufb!djsdvjufmps!joufhsbuf!ejldboujubufb! ef!
aproximativ la fiecare doi ani [19].

THE ERA OF THE ERA OF
ACTIVE TREE GROWTH R T /, HYPE CYCLE KICKOFF

L 7 -
¢ A o

wabilty

CARBONIFERCUS THE DIGITAL AGE
300 MILLION YEARS AGO SINCE 19905

Fig.1.3-1Bgbsjc¢c jbltejhjubmj{'sjj!b!dpoevt! mb!pl!dsfeufsfl!fy
dsfe ufsfb!wfhfube jfj! ol!fqgpdb!d scvofmvij/

iolujng!df! tusvduvsjmf! nfhbmjujdf! boujdf-!dvn! bs! gj! H"
epdvnfoubuf!dbsf!lt* !l gpbu’ ! gj!sfvujmj{buf-! pettiizar¢aj ! ufi opm
jogpsnbec jjmps/ ! Bdftu! mvdsv! gpbuf! gj! dpngbsbu! dv! usbof{]j
tfnjocfl)bohjptqgfsnf*; 1 bgbsjc¢jbltfnjocfmps!b! dHgu! obe uf s
1.3-2).

iolnpeltjnjmbs-!lebufmf!ejolgspjfdufmgvbBboutuppgpbef!divepoul
BEO! dbsf !l gpu!gj!tdgmppufduf!tapu] ghpdjectih ojff opidvnfoufmps! n
joufmjhfoc-hbdisjupfgj df bmdbj oh'!e jl npefmf! mjohwjtujdf!ef!nbs
LlaMa, Mistral, Claude, DeepSeek, QWEN, Grelg f snj uf ! db! ebufmf !l t*“ I gjf! fyusbtf-!
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automat in contexte noi

Mb! gfmldvn!tfnjoc fmf!bv!sfwpmve jpobu! s‘tg-~oejsfb! wj
#tfnjoc fmfleflebuf#!efwjo!cb{b!bgbsjcjfj!bvupnbufl!b
dvope ujocf-lgfsnjc voel!fdptjtufnfmpd!tdj hjebbgmff!{tf'! Infbwp

df sjoc fmf! ol!tdijncbsf!bmf!vujmj{bupsj mps/
FIRST TREES - w ANGIOSPERM
400 MILLION 100 MILLION
B.C. B.C.
NO “SEEDS" ORSLV e ; © "SEED" FORMATION
] A
W/
(o 2 | {&F
=— T
9000 B.C 3000 B.C 2024
FIRST BUILDINGS FIRST RECORDINGS DIGITALIZATION

Fig.1.3-2#Tf nj oc fmf! efl ebuf#!ejhjubmf!kpbd' !bdf mbe j! spm!fw
flori care au transformat ecosistemul terestru.

Of ' bgm' n!” ol gsbhvm! vofjlopj!fsf! ol!dpotusvde jj-!" ol db:
de date"-j ogpsnbec jj! tusvduvsbuf! ejo! qs pj fcdnetifuie fursdanmemtul f 1 e j 1~
viitorului digital al industriei. "Poleni zarea" acestora prin intermediul modelelor lingvistice de date mari

) MMN* ! of ! gf snjuf! ov! epbs! t* ! pctfsw' ' n! tdijnc’sjmf! ejh]
fdptjtufnf!bebqujwf-!dbsf!tf! o-lwhbeu'f! pjfdiiewsiniutbid f! b tod Wlbas
efwjo!l!gsjodjgbmvm! fmfnfou!efl!cb{*!bm!vofj!opj!sfbmju'®c«

Dboujubufb!efl!ebuf!ejo!joevtusjb!dpotusvdec jjmp
provenite din diverse disciplinedeb ! mvohvm! dj dmvmvj ! ef! wj bc 1 bm! g
dpotusvde jj/ ! Bdfbtu'!bdvnvmbsf!vsjbe®leflebuf!
era Big Data[20].

-Qspg/!'"lI boh! Zboh-!"Efgqgbsubnfouvm!ef!johjofsjf!djwjm lejlhbs
Wuhan, Wuhan,

Dsfeufsfb! ovn' svmvj! ef! ebuf! o! fsb! jogpsnbe jfj! bnjouf
ef {wpmubsfb! q°"evsjmps! bl!tdijncbu! gfjtbkvm!ltus® wfdij!b
qgf jtbkvm! ousfhjj!joevtusjj!bldpotusvde jjmps/
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Cantitatea de date generateintr-p ! dpnqgboj f! npefso

Tn ultimii doi ani, 90% din toate datele existente in lume au fost create [21]. Incepand cu 2023, fiecare

gf stpbo* -!jodmvtjw!qgspgftjpojeujj'!ejo!joevtusjb!dpotusyv
gf 't fda2eéjbs! dboujubufb!upubm' ! efl!lebuf!ejo! mvnf! wb! buj c
wh!efqgq‘ej! 291! {fuubczuft-!tbvI21+21_ 26! nfhbczuft-!qg«o

Bdf btu' !'fygmp{jfl!ljogpsnb¢ j-powimbubsfhbhVoj] qsdjfcefjoueéft df
Johannes Gutenberg in secolul al X\Hlea. La doar cincizeci de ani de la introducerea acesteia,

ovn' svm! ef! d* &ljelvejmbluEVs pdlhtuf wpuéfdbopfb! Hvbsgptdtuj
gvtftfs' ! dsfbuf! nbovbm! 24/ !d¥fg! @d f3{1fld we-f!! tbtojj t! b oru!f sl lpms!jd
sbgje' ;!'"dboujubufbl!efl!ebufl!lejo!mvnfltflevemfb{" ! mb! gj

Bwoe! o!wfefsflsjunvm!jpadawtbumd jef! dipdet wdwde! jbjl mpsu!f mpfs!-
hfofsb! o!vsn'  upbsfmf!d<ufwb!efdfojj! mb!gfm!lef!nvmuf
jtupsjf!boufsjpbs’

ATRE r TWRICALLY A ERAGE PERS

=
f N ENERA
m m 3 iy
2 'l sac 2 M b | gi=* L
PER SECOND PER SECOND Iw .;I

210" mm*® 2*10" Mb )\ -
BIOMASS 2024 DATAMASS ' Sy ,,:!{.:‘- il 7

Figu1l.3-3Tupdbsfb!{jmojd'!"b!ebufmps!ef!d"  usflgjfdbsf!bohbkhkb
mb! dsfe uf sfb!dpotubou’ !b!ebuf mps/

1io! mvnfb! bduvbm'! b! bgbdf sjmps! ejo! epnfojvm! dpotusvdec jj
dbouj ubuf!vsjbe' !l efilabogp$obichj jef mompabijdg ¢ datvwsyyde jj! dijbs!:e
poate ajunge la zeci de gigabytes pe zi-ef ! mb! npefmfle jl eftfof! mb! osfhjtus’
e both} Ebd' ' qsfgyfdoshnl dfli ojdj bo! hfofsfb{‘! ol!nfejflbgspy
acest lucru este echivalent cu aproximativ 146 GB pe zi, sau 53 TB pe an Fig. 1.3-3).

Buvodj ! dvwoe! p! fdijg‘!efl 21! qgfstpbof! mvdsfb{"! bduj w! ujn
jogpsnbec jjrt hfofsbuf! {j moFigdl3slkvohf ! mb! 291!l ef! hjhbczuft!)
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= 180 360
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Figural3-4P! dpngbojflef! 21! qf st pb &0-200digabytesfdbdatepeb gspyj nbuj w
Zi.

Qsftvgvo-oe!d' '41&uppj epbafmdvmft modbivVvgsbtdsjtf!tbv!e
gpbuf! dsfb! deufwb! tvuf! ef ! [rifrdlebreale ddpind de fipul elbactivitate plj ! gf ! m
companiei)

Btugfm-!ftuf!dmbs;!ov!epbs! hfofs*‘*n!ejoldf! oldf!nbj! n
ef! hftujpobsf!fgjdjfou’-!tupdbsflejlejtqgpojcjmjubuf! qf
#{' dfb#! qf !l tfswfsfumpdbmbipgusytombdjpsbodgpsn' sjj!ejhjub
t*“tvujmj{f{fltpmve jjldmpveldb!cb{*!b!jogsbtusvduvsjj!m

Dptuvm!tupd' sjjlebufmps;!btqgfdu!fdpopnjd

iol vmujnjj!boj-!'ejoldf! ol df! nbj! nvmuf! dpngbojj! fyufs
fyfngmv-!ebd' ! p!ldpngbojf! ejl h" {evjfeuf! kvn  ubuf! ej ol!
hjhbczuf! gf! mvo' -! dptdsvisejunft30WSDBIL @ff ¢ jt updfs!f Mgeul

Qf ousv! p! ousfqgsjoefsflnjd'  !dv!npefmf!ujqjdpdtwafal hfof st
ef! mb!tvuf! mb! qft uf (Figuradp5! ef Hepmiwb] bqf ! mdef §pafpd gpbmb s
tfnojgjdbujw'/

Conform studiului Forrester "Enterprises Outsourcing Data Storage as Complexity Grows" [26]

care a intervievat 214 factori de decizie in domeniul infrastructurii tehnologice [ 26], care a

intervievat 214 factori de decizie din domeniul infrastructurii tehnologice, mai mult de o treime
ejousfl!pshboj {bcjjl!fyufsobmj{fb{'!"tupdbsfb! gfousv!b!
dsfeufsf!b!pqgfsbc¢jvoj mps! wgevntreptinderi préfdrdgndsup mapélpee pv ' ! usf j
cb{‘"lef!bcpobnfou
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Fig.1.3-5Nvubsfb! ebufmps! o!dmpve! gpbuf!dsfeuf!dptuvsj mf! mv
epmbsj-!1dijbs!lejlqgfousv!pl!dpngbojfldv!epbs! 21

Tjuvbe jbltftuf!dpngmjdbu® t!tejlnbj!nvmu!ef! bepqubsfb!bddfm
(BIM), CAFM PMISe j | FtSjQt uf nf ! dbsf ! dsftd!ej!l nbj! nvmu! dptuvsjmf! e
dpot f diptregrinderile sunt obligatet * ! dbvuf! npebmju‘cj! ef! pgujnj{bsf! b!
efgfoefocfjleflgvsoj{psjjlefldmpvel/

iodfg.-oeldv! 3134-1! pe bamdcteklorlirgVisfice germarbdsnensiuni (LLM* - ! bcpse’ sj mf
qgsjwjoel!tupdbsfb!ebufmps!bv! odfgvu!lt:'!ltfltdijncf/!Ejol
nou controlul asupra datelor lor, deoarece devine mait j hvs!e j ! nbj! qgspgjubcjmlt* ! qsp
propriile servere.

io! bdftu! dpoufyu-!tf! fwjeftogpdb{s flbulfeojeljps dudaresafdhssbrtbs f oov! od nby
necesare, o! gbwpbsfb!jngmfnfou‘esjjlpBnpdbbmf bbstpgmpopef smpb! MMy’
CEGul Microsoft intr -unul dintre interviurile sale [27], o! mpd! t* 't f 1l cb{f {f ! qflsaubj ! nvmuf
qf !t pmvbagajebelchu§f ousv! b! oefgmjoj!ejgfsjufl!tbsdjoj-!bhfo
ebuf-!'bvupnbuj {~oe! gvode jjmflejgfsjufmps!tjtufnf]/

[...]vechea abordare a acestei problemgde prelucrare adatelorff sb! vsn® upbsfb; ! ebd’
w !l haoejcj! mb!npevm! o!dbsflejgfsjufmf!bgmjdbec |
gpmptfbv!dpofdupsj /! Dpngbojjmf!wjoefbv! mjdfoc f!
afaceri era format in jurul acestora. SAP [ERReste unul dintre exemplele clasice:

gvufbj!bddftb!ebufmf! TBQ4pwsnjbyw]! ebdBe bbwd'bj hjdptof Id
df wb!tjnjmbs! wb! bqg' sfb!  d[.JHBdpsne b sofubf-s!bddfc m!veovicjj! ad!
gf!dbsf! p!bwfn!lopj-!ftufl!vsn® upbsfb;!dsfeld" !dp
bgbdfsj!tf!lwb!qgs®cvejlgspcbcjm! o!fsb!bhfocjmps
bdftufb!tvou-!" ol ftfoc* -1 cbéedfdcaif! ebuf! dv! p! hs' n

- Satya Nadella, CEO Microsoftinterviu cu canalul BG2,2024. [28]

io! bdfbtu‘! gbsbejhn' -!bcpsebsfb! MMN! cb{bu* ! qf! ebuf! efq’
efwjoflvo!joufsnfej §Fg!2.26, Fg 2.2-4)-ujfmj{nk uwp.-so'e !]o! fiatbpueidibtee f ! j ou f s
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nvmujgmfle jltgpsjoe! fgftdwpod whbgsptdhbifmpesmetf ebglhhdf $pdf b
cudateleindbgj upmvm! #Usbot gpsnbsfb!ibptvmvj! o!psejoflej! sf

iolujng!df!bsijufduvsb! wjjupsvmvj! od‘!qgsjoef!dpouvs-!
ejolusfdvu/! Ej hjubmj{bsfb!nbtjw"!ejo!vmujnfmf! efdfoj]
bdvnvmbsfb! ofdpouspmbumb! @fl o@ktid qashplcanp'‘aedbsf b! dv!jogpsn

Gspoujfsfmf!bdehtvmbspptef mbbufnoj gj dbe j f

Sistemele intreprinderilor modernesee f { wpmu*‘ !'e j 1 gvodc jpofb{‘!ldv!itvddft! o
buvodj!dvoe! wpmvnvm!ef! ebufl!ejlovn'® svm!ef! bgmjdbec jj !ty
ale managerilor. Cu toate acestea, in ultimele decenii, digitalizareaa condu ! mb! p! dsfe uf sf !l j odp
wpmvnvmvij!ejl dpngmfyju‘cjj! ebufmps-1! dffb! df! b! gspwp
jogpsnbc jpobm! bm! ousfqgsjoefsjmps/

1o! gsf{fou-! tfswfsfmfl!ejl gbdjmju‘cjmf! ef! tupdbsf! t vc
of gspdftbuf !ecgrednnaumppgpsnbut ! us b o tiggviemddirelevantd. Resargele u !

limitate ale companieiov! gpu! gbdf ! gbe¢ * ! bdftuvj! gpupqg-!jbs!l-ebuf mf!
numitele "silozuri# * ! dbsf ! of dftju‘ ! gsfmvdsbsf! nbovbm ! gfousv!bl!f

Db! vsnbsf-lgsfdvn!p!q°evsf!gmjo'!lefl!ljfefs®leljlbdpgqgf
hftujpobsf!b! ousfqgsjoefsjmps!tvgfs‘!beftfblef!tvqgs
i s of bumasul] ogpsnbc¢ jpobm!ejo!jojnb!fdptjtufnvmvj!dpsaqg
j{pmbuf!eflebuf!ef!gpsnbu!ejgfsju-!dffb!df!evdf!jof
proceselor de afaceri.

Mvohb! qgf sjpbe‘ !l efl!l dsfeufsf! fygpofocjbm !b!ebufmps! ejo!
gb{*!lef!tbuvsbejflejlefls*djsfl!lvmufsjpbs' /! Buvodj!d«oe
dbmjubuj w' ;!'ebushvbbptiwpduhbf!gupdpbf-!1dj!Iplsftvst® ltu

Pebu'!dv!ef{wpmubsfb!joufmjhfocfj!bsujgjdjbmflejlbl! ow
dptuvsjmflefl!lgsfmvdsbsf!b!jogpsnbejjmps!lejleflblusfdf!
iolvsn'  upsvmbefbdfdpot bpodvijmps!wblusfcvj!t'! ejlnvuf!
mb! btjhvsbsfb!tusvduvsjj-!joufhsju‘cjjltejlwbmpsjj!bobm
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Figural.3-6 Tvstfmf ! eflebuf!j{pmbuf! nqjfejd !dawijncvm!ef!jo

Wbmpbsfb!gsjodjgbm'  'ov!nbj!dpotu*! o!wpmvnvm!ef!jogp
bvupnbutle jlef!b! mf!lusbotgpsnb! odedziio panaggriale. f '|bgmj dbuf
Qf ousv! db!'ebufmf!t® !l efwjo'!dv!befw' sbu!vuj mfj-!bdftuf

dpsftgvo{® ups;!dpmfdubuf-!wfsjgjdbuf-!tusvduvsbuf-11t
de afaceri specifice.

Qspdftvm! ef! bob-m| §phgbepuf mpaf! bpsj mbs! dv! djdmvm! ef! wj b
dintrp! q‘ evsfle jldv!Ibgbsjc jbl!efdpphdidjplqgby v sujjlodsg - et fllgefutf d
ufsfol gqgspqjdf! gfo@Qspdpt bmiv! gdesbmjufsaf!e j! odifjbuf-! bu
gbsuf! b! fdptjtufnvmvj!jogpsnbe jpobm! bm! dpngboj fj-1!efwfc
bmjnfoufb{'!dsfeufsfb!wjjupbsf!blopjmps!tjtufnflejlebuf

iol gsbdujd* -1 ot*-1!bdftu! djdmv! ftuf! beftfb! ousfsvqul/!
tusbujgjdbu-! gsfdvn! tusbuvsjmf! hfpmphjdf-1"o0o! dbsf! opjn
joufhsbsflejl p! tusvduvglhsfl!#dg pmpy oefj/#!! B!l y omgipsfn-bt pj I e
dj sdvmbe jb!dvope uj oc fmps'!e jldpngmjd'!'hftujpobsfb!ebufmp
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Fubgfmf!vsn® upbsf;!ef! mb!ufpsjb!ebuf mps! ml

Fwpmve j b! ebufmps! o! dpotusvde jj! ftuf! pl d' m upsjf! efl! |
Qspwpdbsfb! ef! btu' {j!ov! ftuf! dpmfdubsfb! ef! jogpsnbec j|j
disparatee i diverseintrp! sftvst‘ !l tusbufhjd' /! Joejgfsfoul! ebd' ! spmvn
bm! vofj! dpngbojj! tbv! ef! johjofs-!" ocfmfhfsfhkafiwbmpsjj!
dpnqgf udheeinviitor.

Qf ousv!bl!sf{vnb! bdfbtu*!gbsuf-Infsju°!lt"ltvecmjojfn!gsj
bcpse'sjmfl!ejtdvubuf! o!tbsdjojmf!evnofbwpbtus* ! {jmojd

Fgfduvbsfb!lvovj!lbveju!gqgfstpobm!bm!gmvyvsjmps!efl!jo
(O Gbdfc j!p!mjtu ! bluvuvsps!tjtufnfmps!ej! bgmjdhbec j
(C Nbsdbe jlvoef! qgfusfdfejltdfm!nbj!nvmu!ujng!d vu-«o
([ Jefoujgjdbe jlgsjodjgbmfmf!tvstf!lef!jogpsnbc jj
(C Bobmj {bejlgfjtbkvm! bduvbm!ef! bgmjdbecjj!gfousv!s

iodfsdbe jlt' ! gbgfdvejhwt mv gjslpeffltdimivsj ubuf! bobmj uj d* !
C 1 odfwg‘Sdrcjnledv ! bobmj { b(cestatnthmglatPu j w'

([ Jouspevdfc j! usf gub wminthoplacacesthuoryg?y uj d! ) ef ! df !t

C Heoew'c!jmb! npevm! o!dbsf! o!dbebmm{bgspdfefoppwgyV
"ou~ngmb@*'!'ejlgsftdsjqujw !')df!t !l gbdfc | @*

todfgfejl!t*ltw 'tusvduvsbej!lebufmf!ef! mvdsv!

C IJngmfnfoubcjltvoltjtufn!voj gj dbouf!!ed b sofvinmfs!fvliubj!ngjj{e
gsfdwfou! o!bdujwjubufb!evnofbwpbtus"®

(C Dsfbcjlebcmpbof! gfousv!epdvnfoufmflej!sbgpbsufn
C Bsijwbej! ol!npe!sfhvmbu! gspjfdufmf!gjobmj{buf! o

Dijbs!ebd'  ov!gvufe jltdijncbl!ejoalsffdihjpdhlotgbltdpvaguojsb! ¢

odfqgfcjldv!igspgsjjmflqgspdftflejtltdv!njdj! Bngowjudecl sj!
befw sbub! wbmpbsf! b! ebufmps! ov! dpotu‘ !  o! wpmvnvm! mps-
bdftufb/! Dijbstejltfuvsjmf! ef! ebuf! njdj-!ebs! tusvduvs
semnificativ atunci cand sunt i ntegrate in procesele decizionale.

1ol vsn upbsfmf! g scj!bmfl!d' scjj-!wpn!usfdf! mb! nfupef!
bobmj {b! npebmju*cjmf! efl! usbotgpsnbsf! b! jogpsnbe¢ jj mps
ufiopmphjjmf! ef! bvupn betalia{modlfdé drearb a lnuo pcpdisiern analiticveficient

ntrp! dpngboj flefl!dpotusvde jj/

R, vy i 3

—_—
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Il PARTE
NPEVM!I 1O/ DBSF! TFDUPSVM! DPOTUSVDY JJI
TF! 1 OFBD” | 1DATHLBRP T V M!

B! epvb!gbsuf!ftuflefejdbu®*!bobmj{fjl!dsjujdf!blqgspwpd' sj
"ousfqgsjoefsjmflefldpotusvde jj! o!hftujpobsfb! wpmvnvmvj
Dpotfdjocfmflgsbhnfou' sjj!jogpsnbcjjmps!ejlgfopnfovm! #e
" nqj f ej dundrdeuizi efitidnte, sunt examinate in detaliu. Sunt investigate
problemele legate de abordareaHiPPO) | j hi ftu! Qbj e! Qf st po(t! Pgjojpo*!lej!lijne
bdftufjb!btvgsb!dbmju‘cjjltefdj{jjmps!eflnbobhfnfou! o!q
fwbmvbu!jngbduvm! gspdftfmps!dpnfsdjbmf!ejobnjdfltej! bm!d
bdftupsb! btvgsb! gmvywgjdmd ok fj!!jpod s Gepjojb!mfj/ibrvou! pgf sj u
fyfngmfl!tqfdjgjdf!bmf!npevmvj! o!dbsfl!dpngmfyjubufb!fyd
dptuvsjmflejlsfevdf!gmfyjcjmjubufb!pshboj {bejjmps/ ! Tf!b
mjnju‘sjmps!dsfbuf! ef! gpwlorbautilizefelagspqsj fubsfle jlqgfstqgfdu
tuboebsefmps!eftdijtf! o!joevtusjb!dpotusvde jjmps/ ! Ftuf
trecere la ecosisteme software bazate pe AleiLLM- ! dbsf ! njojnj {fb{"]!
dpngmfyjubufb!fydftjw' lejlcbsjfsfmf!ufiojdf/
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CAPITOL 2.1.
FRAGMENTAREA | SILOZURILEDE DATE

Cucatsuntmaimultej ot usvnfouf-!dv! bu~u! bgbdfsfb! ft

Mb! qsjnb! wfefsf-!lqgpbuf!q’'sfb!d 'nbj!nvmuf!jotusvnfouf!
"ot' -lov!ftuf!beb/!Dv!gjfdbsfltpmvejflopv' -1lgjfld ! ftu
sau de un alt raport Excel, ointres j oef sf ! bebvh' " od' ! vo!-tnstsabcaré adéséaq f j t b k v
nu este integrat cu restul (Figura 2.1-1).

Ebufmf! gpu! gj!dpngbsbuf! dv! d' scvof mduhulebeycbnpéctate pumv m; ! e v

tusbuvsjltef!ibpt-!Ifspsj-lgspdftfloftusvduvsbufl!ej!lgpsn
ejo!bdftufb-!dpngbojjmflusfcvjfl!tlTusfbd' !mjufsbmnfouf
manager g« |

unstructured data

databases and tables

useful and valuable data

- oa
i ‘“ 1\ s - e e - e
joBed graprieary Systeidl gy Vg 0

Fig.21-1Ebuf mf ! ej wfstf! gpsnfb{"®-ldtiy bsuv gj!!ljednalfd Hjerff dwlksutfl !
spdjmf!l hf pmphjdf!bmf!dpngmfyju‘cjjltjtufnj

Gjfdbsf! bgmjdbejflopv: Imbt* ! olvsn‘!plvsn';!volgjeijfs-
ftuf! bshjm ! )ebuf! owfdijuflejlvjubuf*-!bmuvm! ftuf! ojt
(formate proprietare inchise care nu pot fiintegrate* / ! 1 o! uj nqg-!'nfejvm! ejhjubm! bm! v
nbj! nvmu! dv! vo! sf{fswps! ef! bdvnvmbsf! ofdpouspmbu’ ! ef!

serverelor companiei.

Dv!gjfdbsf!opv!qgspjfdulejlgjfdbsflopv!tjtufn-!ov!iovnbj
date de calitate vuj mf /! Qf ousv! b! bkvohf! mb! #qj busb#! wbmpspbt*® ! f
tusvduvsbsfb!jogps n gtupajeabpdsf-t! uepfs! b#!diovioclvjdo IF#-!11teffnloj gj dbuj
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jogpsnbec jjljngpsubouf!ejol!qgvodu! ef ldateloef sf! tusbufhjd! gsj

Ebufmfl!ltvou! vo! mvdsv! wbmpspt [bjs!fwmss!paedf & f lb{bj!! nv
datele]in sine[29].

-TimBernerssMf f - 1 q° sjoufmf! Xpsme! Xjef! Xfclejldsfbupsvm!gsj

1objouf!db!ebuf mimv'dsgp bviecnbp{e fowgif dbgcijjyng ! qf ousv! mvbsfb! efdj
t*1gjflgqsfh' Qjfudd gdfltbusfobljliéefldwbu’ I ftuf!dfbldbsflusbot gj
tusvduVsobul vnvt! ef-lljdobgspfsinebfc wijjd!vhugpijf! vo! jotusvnfou! ef! gqsf

Fyjtu*!p!ldpodfqge jflhsfe ju’!dpogpsn!d sfjblbwfcj!ofwp
bobmj {b-! ot*-1!" olqgsbdujd' -!dbgbdjubufb!ef!b!mvdsb!d
procesului.

Process 7§ Documentation ‘Strategic
autormation @ and decisions g planning

e 1 i T o

%

Data structuring gg Forecasting & §
& modeling G risk assessment

N Al & machine
o learning

Past project §
records &

Fig.21-2Ebuf mf ! sfgqsf {jou'"!tjtufnvmlefl!cb{"!ejlgvoebnfouvm
cb{fb{* ! qfl!lgspdftfmfl!efdj{jpobmf/

Qf ' n* tvs* I'df !l ufiopmphjb!dpoujov*!t' ! bwbotf {f-!1bgbdfsfb!
" owfec fldvn!t ldsf Mpt gwimindbaf tdppngbebiumflef! gfuspmle jld' s
gf ousv! b! fyusbhf! njofsfvsj-! mb!lgfmlej! ousfqgsjoefsjmf!u
opj!'qfl!gspgsjjmfl tfswfsflejl t* 1 fyusgbhulfj-dgopsgnpbstnjbjulbwlfmpg
transforméandu-leintrp! sft vst* Il tusbufhjd"/


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

GSBHNFOUBSFB!a J! TIMABNVSJIMF! EF

Crearea campurilor (depozite de date) esteqsj nvm! gbt /! Di jbs!e jl dfmf! nbj!qgvuf
gspcmfnb! | { oimdaelrjimulifdomaf entpd‘! !~ ousf gsjoefsjmf!ldpoujov' ! t"
tjmp{/! Buvodj! dvoe! ebufmf! fyjtu*! tfgbsbu! vofmf! ef! bn
"ousfqgsjoefsjmf!tf! dpogsvou' ! dv! vo! fgfdudfelfel j#itdpipdf ed
dpngbojjmfl!tvou! pcmjhbuf!t!ldifmuvjbtd' !sftvstflqgfousyv

T mp{vsjmfleflebuf'!ejljngbduvm!bdftupsb! bt

Jnbhjw bedj* ' dpotusvjc jlp!l{po°!lsf{jefocjbm -lebs!gjfdbsf!
bme jjlgvo! sfecfmflefldpnvojdbejj-!tjbs!bmejjlqgvo! esvnvs]
corespund deschiderilordinperec j - 1 gqvec vsj mf ! mjguvsjmps!ov!dpsftqvoel! fu

ejlsfg-dvuf/

Bdf btu‘!tjuvbejflov!ftuf!epbs!voltdfobsjv!jgpufujd-"!dj
Ejo!dbv{b!ovn® svmvj ! nbsf!l ef! bousfqgsfopsj!hfofsbmj!'!ej!l:Ht
g's*!vo! dfousv! voj dvrmalft fdlpps e gt dtsfssn!fld egfadsbtgspc’ sj! of t g«
dpogmjduf/ ! Upbuf!bdftufb!dpoevd! mb! ou~s{jfsjl!tfnojgjd

Pl'tjuvbe jfldmbtjd' I gf! vo!e bodigdssH lev rmidfptou fulstvida ij -j ! b sulf mjv:
tptju! mb!ujng/! Mb! wfsjgjdbsfb!jogpsnbejjmps! ol!lejgfsiju

& a eful dee antier din data de 20 fi scrie managerului de proiect: "Am terminat de montat cofrajele,
voefltvou!"bsn® uvsj mf @

2  Manager de proiect (PMIS* | d‘ usf ! ef qb s ub:n"Cafraju este gafalnsidgtémul{meyg | j
[PMIS]t f !t qvof ! d' 'bsn® uvsb! bsVpjefuddsfvowuj bistn utv mlh tad‘ !

@2 Tqfdjbmjtu! o! mb ERP)mMIERRuUlNbsust pqwijo{fj! pdd hiamljdaiscpes25'b !

# Inginerul de date sau departamentul IT) sf t gpot bcj m! gt &MISdath ¢ste ad, iarsn' s j * ; |
ERPeste23 ! Ov! fyjtu‘ ! p! mfh* uvs' | PsefsJE! ousf! FSQ!e ! Q
tjodspoj{buf/!Bdftub!ftuf!vol!fyfngmv!ujqgjd!ef!efgj

@ Directorul de proiect d * udirectorul general - "Livrareaaccesoriilorf t uf !~ ou~s{j bu‘ -1¢e bo
gbsbhjo* -!"jbst!djof!ftuf!sftgpotbcjmlov!ftuf! dmbs

Cauza incidentului a fost izolarea datelor in sisteme disparate. Qs j o! j ouf hsbsf ble j! vojgjdb
ebuf-!tdsfbsfb!vovjlefqgp{ju!voj d!-iesfrumentedApachmebNiFij Airflovj ! bvupn
sau n8n), silozurile dintre sisteme pot fi eliminate. Bdf t uf bnf gpdfmuefj! ! j ot usvnfouf! wps
efubmjv! olttfdecjvojmflvsn upbsf!bmf!d® scijij/!
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Planned Costs
N Current Costs

6000

4nona

Costs in million suras

2000

W] =
Eltsphilharmione

Stuttgart 21 Airpart BER
Frojects

Fig.2.1-3Dpngbsbec jf! ousfl!dptuvsjmf!gmbojgjdbuflejldptuvs,]
jogsbtusvduvs'!ejo! Hf snboj b

Bdf mbe j I mvdsv!tf! ou~ngm !lejldv!itjtufnfmflef! ousfqgsjoef
di fmuvjuflcvhfuf!vsjbefl!lgfousv!b!mfljoufhsb!ejlbsnpoj{b
gandite de lainceput,nuarfifot u! ef mpd! of wpj fl ef! joufhsbsf/ ! Ebufmf!j{pn
gsfdvn!vo! gspdft!ef!dpotusvde jflofdppsepobu

Conform studiului KPMG 2023 "Cue construction 4.0: Time to make or break", doar 36% dintre
dpngbojj!qgbsubkfb{* ! fgjdjfoulebufmf! ousf!efqgbsubnf ol
probleme grave din cauza "silozurilor" de date izolate [30].

D -

— Ve = e
— b — - -
— : = h calculation d
W Gechal ' ‘ department ‘
Wy department = = ‘,p-,d
-— e
J H « =
AR H i
.\
Fig.21-4Boj ! ousfhj!ef!ebuf! hsf v 'sioiuti"desotackizbate! duf ! bdvnvmf b{"*

risculef ! bl ov!gj!vujmj{buf!ojdjpebu’

Ebufmf!dpngbojfj!tvou!tupdbuf! ol!tjtufnf!j{pmbuf-!qgsfdyv
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dpoc¢ jof! jogpsnbe jj! wbmpspbtf-! ebs! mjgthb! dpofyjvoj mps!
interconectat/ ! Bdf bt u‘ ! j{pmbsf! nqgjfejd' ! gmvyvm! ef! ebufl!ej! m
imaginea de ansamblu. Conectarea acestor silozuri este un proces extremdemv o [ !penjgmf y! ef ! dsfe u
b!njdfmjvmvjlefl!ldjvgfsd' ! mwowof wilukvedttgifdofblhjf g psun ef jojulsjve
sisteme.

Dpogpsn! vovj!tuvejv! XFG!/l ejo!3127-!vovm!ejousfl!lqgsjodjqg
mjgtb!tuboebsefmps!dpnvof!eflebufl!ejlgsbhnfoubsfb/!

Joevtusjb!dpotusvde jjmps! ftuf!vob!ejousf!df mf!
cvob!joufsbde jvof!bluvuvspps! gbsujdjgboc j mps! ej

- Forumul Economic Mondial 2016: Modelarea viitorului

Qspjfduboc jj-! nbobhfsjj-! dppsepobupsjj! ej! ef{wpmubup
dpngmfyjubufb! dppsepo' sjj/! Bdfbtu'! odmjobec jf!l obuvsbm
datele sunt izolate in sisteme separate. Cucatexy t u* ! nbj ! nvmuf ! btugfm!ef!tjtufnf

ejgjdjmlt !t mflgbdj!t ! mvdsf{f! ngsfvo'/!10lujng-!gjfdb
ef ! btjtufoc® !t qfndapagenfigundl-gp'sahbfulbledfo! dp ruljimggrdrea. e j ! nbj ! n

Fig.21-5Gj f dbsf ! tjtufn! ujoef ! tdedate<afetrebsid pfefudrateqls pgsj vm! t j mp
instrumente adecvate [31].

Df sdvm! wjdjpt!bm!tjtufnfmps!dpsqgpsbuj wf!bsbu®!btugfm;!
tf!l dpogsvou' ! dv! dptuvsj! sjejdbuf! gfousv! joufhsbsfb! b
dpncj o' sjj!ltjtuf nfenrpesosistamnelé Igr fnchise. Toate avestdasspofesc fragmentarea

gfjtbkvmvj !l Julejlgbd! nbj ! digug2.@-5* m'! INbjotbshld ssfj Ij ! db'kwsofh!! tt p rh vk
ef! ebuf -1 ebs! sbsfpsj! bobmj {fb{"‘ ! dievd. fMaraderh sefplingpe b! e j I n
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tjtufnfmftJuUu! owfdijuf-!lebs! ompdvjsfb!bdftupsb!ofdftju'
be uf qubuf/ ! Db!vsnbsf-!dijbstej! odfsd'sjmflef!bldpncbuf

Qsjodjgbmvm! npujw! gfousv! bdfbtu*! efdpofdubsf! ftuf! qgs|j
Dpngbojjmflef{wpmu' !nbj! ou~j!tjtufnfltfqgbsbuf!tbv!dvngq
vojgjdflgsjo! dsf bsf blbesffllcebv{gfmjedfbluegh @ fj!lejjoldepfniqtbuug cc j mf / !

Ef g‘e jsf b!ggsshphemffonfufdjfs!y j u* ! p! bc p s e prisritizarsabdatglod im oetrimgntul’ !

bgmj diDpjnjgmpmg j mf ! usfcvjf!lnbj! ou~j!t tlef{wpmuf!tusbufhjij
bgpj!t*!dpotusvjbtd!tjtufnfl!ltbv!t®!bdij{jcjpof{f!tpmve
" o!mpd!t* tdsff{flopj!chsjfsf/]!

Jous‘m! momufs! opv' ! ol dbsflebufmf!guu! gj!nbj!jngp:
- Tim O'Reilly, CEO al O'Reilly Media, Inc.

Studiul "Rethinking Construction: the path to improved productivity" (2016) al McKinsey Global
Jotujuvufl!lefnpotusfb{"!d" ljoevtusjb!dpotusvdec jjmps! s’
gsjwfe uflusbot B/s'n@psu sbj!vejjh!jsutbgp suvmvj -1 bepqubsfb! hftu
ebuf mpst!ej! bl gmbugpsnfmps!ejhjubmf!gpbuf! ncvo' u'cj!t
qgj fsefsjmf!btpdjbuf!jodpotfdwfoc fjlqgspdftfmps/ ! Bdfbt
t v ¢ mj ode kaportul Egan (Regatul Unit, 1998)[33]- ! d b s f ! f w| eHeie @l prdcgseldr s p mv m
joufhsbuflejl bm!lvofj!bcpse'sj!dpmbcpsbujwf! ol!dpotus\

Caurmare- ! ol ujnqg!df! ol!vmujnjj!21!1 111! ef!boj!qsjodjgbmt
mjqtbl!efl!lebuf-!pebu’!dv! bwbmboe b!ef! ebuflejliefltjtuf
nbobhfsjj!ltf! dpogsowtovud s!bdbvc! veofelifsopd mf h'df f b! df ! gbdf ! ej gj
h tjsfb!ef!jogpsnbe jjldpsfduf!ejo!gvodu!ef! wfefsfl! kv

Silozurile disparate de dated poevd! j of wj ubcj m! mb ! redasp a dafelorbCu mai hwite ! b! d b mj
tjtufnf!joefqgfoefouf-!bdfmfbej!ebuf! gpu! fyjtadind o! wf st |
ejgjdvmu‘c jltvgmjnfoubsf!qgfousv!vujmj{bupsjj!dbsf!lusfcyv

Evgmj dbsf b! e datehajdgbt!bp!!ddopnojtuf‘ ¢ jjojc!" ! b! ef { cj o' s

Din cauza problemei silozurilor de date- ! nbobhf sjj !l usfcvjflt’ !l gfusfbd'! nvmu!
ebufmf/ ! Qfousv! bl tf!lgspufkb! ngpusjwb!gspcmfnfmps!efl! db
hftujpobsf! b! jogmwsmsheg jdipomp 8 heffshj! Idfbtsd fl Ipdft gpotbcjm ! ef! d°
sfdpodjmjfsfb! ebufmps/! Dv! upbuf! bdftufb-! bdfbtu'! bcpse
" odfujofbtd' lgspdftvm!efdj{jpobm/! Dv! d« urhfflyfdhbumj!{nbr!enjvim
mf!joufsqgsfu'n-!'nbj!bmft!ebd  'ov!Ifyjtu’!voltuboebse! voj

Pebu‘!dv! nvmujuvejofb!eflbgmjdbe jjlejlttjtufimbtimulpguxbsf!

deceniu, problemat j mp { vis!j dripmsjl @ ‘jc!j j ! of d p s fbt! evf oMf oy pul sufplud 'nebl U fj mpysp s L
utilizatorii finali. Bd f mf be j ! ebuf -1 ebs!dv! wbmpsj!ejgfsjuf Figupagpu! gj ! h*
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216/ ' Bdftu! mvdsv!evdf! mb!ejgjdvmu‘c jlqgfousv!vujmj{bups
b! ebufmps! ftuf! sfmfwbou®'!ejldpsfdu’!ejousf!nvmufmf! ejt
df mf ! ejol!vsn' -1 ol mvbsfblefdj{jjmps

Qf ousv!b!tf!lbtjhvsb! ngpusjwb!gspcmfnfmps! mfhbuf!ef! h'
p! cjspdsbe jfl gf!nbj! nvmuf! ojwfmvsj! b! nbobhfsjmps! ef! \
h tfbtd -!t°! wfsjgjdmfd pfdfthsfhfuc! gpbgpe! eblufubcf mfl!le
labirintul de sisteme disparate.

=R PREIS = 2005 EREIE

Figura2.1-61 0! odf sdbsfb! ef! b! h' tjlebufmfldpsfduf-!nbobhf s
gjbcjmjubufb!kvsjejd' I!'b!lebufmps! ousfl!lejgfs

iol gqsbdujd‘ -!" ot' -1 bdftu! npefm! hfofsfb{*'!opj! dpngmfy]j
jogpsnbe jjmf!l tvou! ejtgqfstbuf! o!nvmuf!efdj{jj!g" s'! mf
fybduf!e j! bduvbmj { bpiranidge a factotilgr deudécizia {figuja\2.1+7) davihe un blocaj -
dpotvnbups!eflujnqg'!ejlqgsfejtgvt! mb!fspsj/

Tjuvbe jb! ftuf! fybdfscbu'!ef! bwbmboe bl ef! tpmve jj!lejhjut
jotusvnfoufl!ldbsf! gbs! gspnjc¢‘ upbsf/ ! Ebs! g’ s‘!pltusbuf hj
j ouf hs f-um gistem unificas, cics f f b{‘ ' tusbuvsj!tvgmjnfoubsflef!dpngm
"ol!mpd!t' !ltjngmjgjdf!lgspdfiadmifteéjdphjgbops mbe jtpolsdmhe jt fnll
haotic.
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Investor Planning department Data Project management Projectdata  Construction site
4 PO v . : o i Yanous gala unrlaled and different quakifications
Jf;;r ﬂ -:k 3::;Eé;lsua;l‘::::rﬁ;:r_,;s bl management programs disparate data and gaps between teams
. =

Fig.21-7Dpngmf yjubufb!tjtufnfmpstej!wbsjfubufb!gpsnbufmps
dpfsfoc ‘| o!gspdftvm!ef!dpotusvdec jf/

Upbuf!bdftuf!gspcmfnf!btpdjbuf!dv!hftujpobsfb!vofj!nvmu
nbj!'u~s{jv-!dpoevdfsfb! dpngbojfj! mb! p!dpotububsf! jngps:
d°vubsfb! vsn®* upsvmvj ! jobtwfsmmsflo#tiv ocejfd ! qosfforwwsdvs!bisd b bf! #e/ | Be f v
dbmj ubufb!ebufmps!ej! olnpevm! o!dbsf!pshboj {bcjb!mf!ds

Difjbl!tvddftvmvj!evsbcjmlov!dpotu‘! o!d‘vubsfblef!op
dvmuvsj!b!ebufmps! o!dbesvm! dpngbojfj/!Bdfbtub! otfb
tusbufhjdltejlt® "l gbdj!ejo! dbmj u butdtedatdate niweltirites j uybuf ble j !
pshboj { becjfij/

Tpmve jb! mb! ej mfnb! dbmjubuf! wfstvt! dboujubuf! dpotu'! ol
evgmjdbsfb-!'fmjnjo*!jodpotfdwfoc fmflejlvojgjd'  !gmvyvsjm
ejlgjbcjm ! ef! ebqpu!gnivibc!befbdjd{ jsjf!jjbodgpsnbuf -1 fybduf!lej! pqgj
io!db{! dpousbs-!bebldvn!tf! ou-ngm !beftfb-! ousfqgsjoef
tvecj fdujwfltejlfwbmv'sjmf!jouvjujwf!bmf!fyqfscjmps!IljQQP
fygfsuj {b! kpbd*' !nrds$emnifieativsdstducru ¢ste debselit de vizibil.

HiPPO sau pericolul opiniilor in luarea deciziilor

iolnpelusbejcjpobm-1" ol j-cbiefvjtfulstibd Wlprovt usfv!idg fj lj antp{sb ! feyf aifj {jj -
tvecjfdujwf/ 110! mjgtb!vops! ebuf!pgpsuvofl!lejlgjbcjmf-1!ejs
bazéndut f ! nbj ! ef hsbchbhighc j mpw] € f bHiPPO®-jHigle$t Baid!Persoh'suOpiign) )

decét pe fapte obiective (Fig. 2.1-8).


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

GSBHNFOUBSFB!a J! TIMABASJIMF! EF

NO ANALYTICS?
WELCOME TO THE HIPPO*

*HIGHEST PAID PERSON'S OFIMION

Figura2.1-81 o! bct f oc tbd thdbfbanjiffljef qj oel ef ! pgjojb!tvcecj fdujw'!
fyqfsjfoc'/

Bdfbtu' !bcpsebsf! gpbumfegj vkvtwubjcgmdbg'!i odusijncbsf! mfou
ejhjubmf-!fblefwjof!volsjtd!tfsjpt/VITEfdj{jjmflcb{bufl!qqg
tflcb{fb{"' ! beftfblvaqufflljqgpufv{ fjlboflt votlcdjpoot j ef sbsf!jnbhjof!

Df fb!df! ftuflusfdvu!esfqu'!ef{cbufsf!joufmjhflou*! mb!
cb{fb{" " !"beftfb! dgifviddjfrjvdid! dvppdd slfdwo/ngboj j!ov! bs!lusfcvj!
bvupsjubufblte jltbmbsjvm!fyqgfscjmps-!dj!ef!dbgbdjubu
npefmflejtltef!b!mvblefdj{jj! o!dvope ujoc' teflldbv{"/

Ftuf!jngpsubou!t®!ltflsfovoc f!mb!dpodfquvm!dpogpsn!d’ sv
d' ! plefdj{j fBcpsuefhbsdfpbs!fedbu{ yut* ! gf ! ebuf! tdijnc-!ovhomjjmfj!h
e jltbmbsjvm-!Itvoul!bdvn!cb{b!qgqspdftvmvj!lefdj{jpobm/!Ebu
gfsnjutltt*!ljefoujgjd n!'npefmflejltt’1lof! chbFghldhbj! ef hsbc

G's"lebuf-!lfeujlepbs![3@)! bmu’® ! gfstpbo®!dv!p!pgjo

-W. Edwards Deming ! t bwbou!e j! dpotvmubou! o!nbobhfnfou

Nfupefmf! npefsof! ef! hftujpobsf! bl ebufmps! btjhvs® -1 ef!
dpngbojfj/!"Qspdftfmf!dmbs!eftdsjtf-Ibvupnbuj {bsfb'lejl!lp
e j ! b! sdpinfvjsfj-mpgs' s‘* ! brgj/flsefl ejo! fgjdjfo

Dv!upbuf!bdftufb-! odsfefsfb!lpbsc'! ol!ebuf!qgpbuf!evdf -
p! dpmfde jfl efl ovnfsf/ ! G s*'! p!lbobmj{‘!befdwbu’ -1 g‘s‘ ! d
bdf tufblov!bv!ojdjpdivbopghbsedftef mfovDgpybdpeeddf tvmvj!tf!hb
l j QQPle j Il bobmj{*-!1dj! o!b! dpotusvj!jotusvnfouf!joufmj

hftujpobcjmfltejljogpsnbuf/
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intrvo! nfejv!efldpotusvde jjlejhjubmf-!lov!wfdijnfblej! mj
efdjtjwj-!dj!dbgbdjubufb!ef!sfbde jf-!Ibdvsbufijcfbl!lefdj

Ebufmf! tvou! jotusvnfouf-!ov! befw" svsj! bctpmvuf/! Fmf! bs
" ompdvjbtd'/!1o!djvekebaofmfgpd]jgmpstbgbmnjoffjdpngmfu! jouvj
mps! ftufleflb!bkvub! mb! mvbsfb!vops!efdj{jj!nbjltqgsfdjtf!

Avantajul competitiv wb ! g j !opvclcegjpobvsullgsj o! sftgf dubsfb!tuboebsefmps-1!d
dpodvsfocjj! ol!vujmj{bsfb!fgjdjfou'! blisvitorvstfmps! dbsf!t
dpngfufoc fmf! ol!nbufsjflef!ebuf! wps!efwfoj! mb!gfmlef!jn
nbufnbujdf/! Qspgftjpojeujjlt!dbsf!qgpu!bobmj{b'!'ej!joufsqgsf
inlocuindu-j ' gqf ! df j ! dbs fslltgif!!cfby{qgffbs{|‘ f(Emysb2.1g%).st pob m' !

OPTION B

Fig.21-9Ef dj {jjmflusfcvjfltt ttflcb{f{f!qgf!p!bobmj{"!pcjfdu
angajat.

Nbobhfsjj-!1tqfdjbmje ujj!lededgteoh jtafvejj lowp ¢ luls didipamra-th!-d el bdn
cheie ai proiectelor. Resursele umane vor deveni elemente ale sistemului, necesitand o personalizare
gmfyjcjm lcb{bu'!'qf!ebuf!qgqgfousv!b!nbyjnj{b!fgjdjfoc b/

Erorile atunci cand se folosesc date inadecvate sunt mult mai mici decat atunci cand
nu se folosesc date[35].

-CharlesBabbage ! j owf oubupsvm!gsjnfj!nbe joj!ef!dbmdvm! bobmj
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Bgbsjcjb!ebufmps!nbsjl!lej!ljouspevdfsfb! MMN! ) Mbshf! Mbohyv
o!dbsf!bobmj{‘ n-1 dj !degizlonaloin tintp felinaibtaiacceriul s puped pet v mv j !

cauzalitate (de ce s-aintamplatceva-b o b mj { b ! e)j(Righld )t T gredént, capacitatea de a

qgsf{jdf! wjjupsvm!) bo bomojb{rmg!{ds foespfahne]soywg*a!jbvg f- B | v wp f up's!-el |

joufmjhfocb! bsujgjdj bomflhtfvshffls fobl {q s!pddff bt 'vmptinediaodvj of j!p o b m- | t f

Conform noului studiu SAPZ, "New Study Finds Nearly Half of Executives Trust Atrtificial

Intelligence More Than Themselves"2025[36],55 &! ej ousf ! ejsfdupsjj!fyfdvuj w,
tdijncflefdj{jb! bouf sjipri38% at ayda Incrdudrebith Al gehtwalssg mp s ! BJ
efdj{jjlef!bgbdfsj! olovnfmf!mps/!1iousflujng-!85&! e
nvmu' ! odsfefsf! ol!tgbuvsjmf!BJlefd-u! o!qgsjfufojj!e
inffornbc jj mf!l efsjwbuf!ejo!BJ! ompdvjftd!tbv!idneftfb! pdp
tgfdjbm! o!pshboj{becjjmfldv! wifojuvsj!bovbmf!lef! gqftu:
sftgpoefoc jlvujmj{fb{'"!'{]jmojdbjsét @26 &nméufviulhmpf$bg] w
multe ori pe zi.

Pebu® ! dv! elfLfMayp'noulbtsjftbdf nf mps! bvupnbuj {buf! ef! hftujpobsf
dvn!t* !vujmj{bcjljogpsnbe jjmf! ol!npe!fgjdjfoulg's'!bl!n
al surselor eterogene, care este completatded pngmf yj ubuf ble jl ejobnjdb! ol!dsfe u

Dsfe ufsfbl!dpoujov' ' !Ibldpngmfyju‘cjjlejlejol

1o!gsf{fou-!"joevtusjb!dpotusvde jjmps!tfldpogsvou’!dv! qg:
e jl blgqspdftfmps/ ! Qsjodjgbmfmf! gspwpd’ sj!tvou!tjtufnf mf
de integrare intre instrumentele dih j ubmf / ! Bdf t uf! gspwpd’ sj!tfl!ljoufotjgjd’
in sine devin mai complexe-ef uf snj obuf! ef! ufiopmphjf-!tefltdijncbsfob!
sfhmfnfou‘sjmps/

Vojdjubufb! gspjfdufmps! ef! dpotusvde jjl!tf!ebupsfb{‘! ov!
ejousf! tuboebsdffanfdcofbmfj!peofb!nsf fl 8 mfl nFigod2A0s Fig! 5elj7)oAcesflugri s j uf !¢ !
ofdftju‘ ! p!bcpsebsf! gmfyjcjm tejljoejwjevbmj{bu'!b!gjf
tjtufnfmps!ef!dpouspm! npevmbsf!usbejcjpobmf/!Ejo!dbv{b
multe companiiapelf b {‘* ! mb! gvsoj {psj!dbsf! pgfs’' ! tpmve j-imultegf dj b mj
startupv sj ! pgfs‘* ! gspevt f ! ts¢ pejsandinsifiguste.dCa orohdrep e aberdareyoj t uj d* ! b!
hftujpo’sjjlebufmps!ftuf!beftfbl!lqgjfsevu' /]!

Bebqubsfb! mb!gmvyvm!dpoujovv!eflopj!lufiopmphjj'tejl!d
gf ousv!dpngfujujwjubuf/!Dv!upbuf!bdftufb-!bgmjdbec j|j
bv! p!bebqubcij-mgudbfufrpaj divdbsfwofudjf $j umvoleftepbldpt uj:
gbsufb!ef{wpmubupsj mps!dbsflov! oc¢cfmfh! oupuefbvob!

iousfqgsjoefsjmfltf! h*tftd! ptubujdf! bmf! efdbmbkvmvj! uf
bgmj dbsf!l dv!I gspnqujuvejof! bcps et usgWduovusfbh!sjboud f! sjod p!wblupdh
epnfojvm!dpotusvde jjmps! ftuf!beftfb!vol!l fdptjtufn!dpngn
nchise, coordonate printr-p ! sfc¢ f b! ef ! nbobhf sj figgrd 2.1R1B)] ! nvmuf ! oj wf mvsj !
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Fig.21-101 ousf gsjoefsjmfl!ltvou! bmd' uvjuflejo!tjtufnf!joufs
gpsnfb{ ! gspdftf!dbsflofdftju’!bvupnbuj {bsf/

Dpogpsn!vovj!tpoebk!sfbmj{bu!ef!Btpdjbcjb!dbobejbo'!
[37- ' epbs! 36&! ejousf!dpngbp|l agpfipojffeftsnhobdgj dbupgm! tbol
efldpodvsfocj! oldffb!df!gsjwfeuf!bepqubsfb!ufiopmphj
sftqpoefoc jlbv!sbgpsubu!d'  'gpmivspj dhftmpbut vou! ebabd] bj
ujng-!nbkpsjubuf b! s f-auggasterizad atiljzarea ankigdniilde ghteo e b k ! € |

ufiopmphjj!db!gjjoel!qgvs!fyqgfsjnfoubm !''tbv!bv!sfdvopt

Bdfbtu' ! sfujdfoc* ! ef! b! gbsujdjagb! mb! fyqgqfsjnfouf! ufi opm
nbsj!ef!jogsbtusvduvs® -!voef! hsfefmjmf! gpu! dptub! njmjpt
hfnfojj!ejhjubmj--lobheobmj pb! gefefjodlujsw{jtufoc ! ov! ejo! dbv.
mjgtfjleflgjbcjmjubuf!epwfeju‘! olqspjfduf!sfbmf/

Conform raportului Forumului Economic Mondial (WEF) "Shaping the Future of Construction" [5],
jouspevdfsfb!opjmps!ufiopmphjj! ol!dpotusvde jjltf! dpoc
cbsjfsflqgtjipmphij d3]!'ejjoou sgpbeswd fbs fdbrj o pojc mpreplsuf i opmphij j !’
dpogsvou‘ lov!iovnbjt!tdv!ejgjdvmu'cjlufiojdf-1ldjlejldv! c
dmj focjltflufn!d'  !vujmj{bsfb!tpmve juunsitps! bwbotbuf! wb!
fygfsjnfloublmiis! gbdf! #dpcbj #-!jbs!dpotfdjocfmf!jngsfwj
suplimentare.
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AMNALYST

RAW DATA

Fig.21-11Qf ousv! gjfdbsf!db{!ef!vujmj{bsf!b!ebufmps-"!qj bc
pgujnj{bsfblejlbvupnbuj {bsfb!gspdftf mps/

Joevtusjb!dpotusvde jjmps! ftuf! gpbsuf gbjswi adivmblse¢jugé $
regionale,s f h mf n legale de lasificare (Fig. 4.2-10), standarde de calcul (Fig. 5.1-7) etc.
Qsjo!vsnbsf-Iftuflgsbdujd!jngptjcjmlt*ltfldsff{f!p!
dbsf!t " 1tflgpusjwfbtd' ! qqéfjslgdldsadjudumispjst‘bedjf mp/plsd slp jsf

io! odfsdbsfb!ef!blgbdf!gbec* ! dpngmfyju‘cjjldsftdeoefl! b
tf!l sfbmj{fb{" ! ejo!df! ol!df! nbj!nvmu! d‘ ! difjb! hftujpo"
tuboebsej {bsf b-1! dj !térijpltodegelorgmsjng j! ddopsnfgbmif byg iujbwffd ! e j ! ej obnj
bmf! gspdftfmps! ef! bgbdfsj! ofdftju‘! opj! bcpse’sj-!" ol
tusvduvsbsfb!ejl pshboj{bsfb! bdftupsb/ ! Bdf atinddsttiet di j ncb
dpotusvde jjmps-! refd cepmelotggv-pe] j{wpwsm!nfpssfljelf I t pguxbsflej! ¢
tfnojgjdbujw'.!'b!jogpsnbc jjmps

Dpoe ujfouj{bsfb! mjnjufmps! tpmve jjmps! vojdf!ej! b! wvmo
tdijncbsf! bl gsjpsju‘cjmps-!ef! mb! gmbugpsnfmf! odijtfle
hftujpobsfb! tusvduvdsfbbut'u* b!tjda g pnscrbbscfj!jenfplsidoBej sf ! sf gmf di
fdpopnjb! hmpchm tej! ol ufi oponvpnhjjuff-mpesf! t#dssfjwpimveggijjd!j @ejv
“ocfmfhf! odpusp! tf! oesfbqu‘! dpotusvdec jjmf! emy! mbsb!
considerare locul industriei in contextul celei de-b! gb us b! ebj!!dd fordff jb!! esff wp ndeclaj j ! | o e\
bvupnbuj {bsftltejlejhjubmj{bsf!mb!qgqgfstpobmj{bsf-!tuboebs
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Bl gbusb!jsdewptmvd gt usj b! 5/ 1*1ejibldjodfb!sf
YyJoevtusjb!6/1*! ol!dpotusvde j |

Etapeleuf i opmphj df ! e ybdlddppdjdbf! ufpsfujdf! vujmj {buf! gf ou:c
tpdjfu‘cjjtltejt bl fdpopnjfj! olejgfsjuf! fubqgf!ef!ef{wpmut
df sdf u* upsjtejtfyqfscj/

B! qgbusb! sfwpmv@Rtfbvjilodeoeeusuydm! 5/ 1*! ftuf! mfhbu* ! ef!
bvupnbuj {bsf-!ejhjVbmm{esbusf! hmpaobmpfméfttbmf! difjf
tpguxbsf! gspgsj fubsf-!bejd" ! gspevtflejhjubmf!tqfdjb
tgfdjgjdf/!Bdftuf!ltpmvejjlefwjo!beftfb!p!mblsuf!jnqgp:
g'"s*I'npejgjdsjltvgmjnfoubsf/
B!djodfb!sfwpnBIR)fjf!l homvitiua!ythinb ejuss! nbj ! bwbotbu! ef! dpc
dezvoltaredecat4lIR/ | Qsjodjqjjmfltbmflef!cb{‘!jodmvel!l gfstpobm
tfswjdjjmps/!6J3JS!Iftuf!p!njedbsf!d" usf!p!lbdujwjubuf!
gf stpobmj {bu’ -!"dv!Ibddfou!qgf!qgfstpobmj{bsf-!Idpotvmub
aspect-cheie al celui de-al cincilea mod economic este utilizarea datelor pentru luarea deciziilor,

dbsf!l ftuf!gsbdujd!jngptjcjm" g’ s’ ! vugm2{lixy.f b! ebuf mp

FOURTH INDUSTRIAL REVOLUTION FIFTH INDUSTRIAL REVOLUTION
(4IR OR INDUSTRY 4.0) (5IR)
sL;
X x
0
/8
closed Proprietary In-housge Open data Jpen source Consulting
data Software Develapment

Fig.2.1-12Bm! gbusvmfb! npefm!tf!dpodfousfb{*'!gf!tpmve jj-1I
dpodfousfb{"!gflqgfstpobmj{bsflejlebuf]/

Dsfbsfb!vofj!bgmjdbejjltqgfousv!dpngbojjmf!ejol!joevtus
tbv!pltvu'!lef!pshboj {bcjj-tTov! hbsboufb{'!fyujoefsfbl!
sfhjvoj!tbv!ic'® sjlg's*! npej gRprababiitatéacejtinderinca v o u‘jc j sj !t fn
tvddft!b!vops!btugfm!lef!tpmve jjl!ls*nsofltd' {viju’' -1efphb

df sjoc flejldpoejcjj!vojdf!dbsf!lgpu! ofdftjubl!lbebqu’ sj

Ftuf! jngpsubou! t* ! tf! ocfmfbh 1! d' ! joufhsebkb! vu't{vjdldf i
bcpsebsf! gspgvoe! gf stpobmj {bu*!b!lgjfd svj!qspdft-!qspjf
df ' b gptu! ef {fwpmubu! vo! dbesv-!vo!jotusvnfoultbv!vo! qspl

gf stpobmj {bsf! efubmjflsy‘of d frapjs!s dvpod edjsc jt jg mp & Fgyjjdff dfomsef jj!! dpngb
specific.
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Conform raportului PwC "Decoding the Fifth Industrial Revolution" [38] [38], aproximativ 50%

ejousflejsfdupsjjl!fyfdvujwjlejolejwfstf!joevtusjj!t]/
bwbotbufl!e jlb!fyqfsuj{fjl!lvnbof/!Bdfbtu‘!bcpsebsf! mf
"ol qspjfdubsfb! gspedutjffrop g !nptsv!! mbs!fdfosej! ogr! fqrsfple v.de j f ! qf

Gjfdbsf! gspdft!ofdftju'!ef{wpmubsfb!vofj!gvode jj!tbv!hb
joevtusjfjl hmpcbmf! b! dpotusvde jjmps!ej loevjnwfss!tg pubbsuuffb!! ngbs
de cazuri de afaceri, fiecare reprezentand omp h j d‘ !cenductei (Fig.l2.1-13). Fiecare astfel de caz are
gspqgsjjmfl tbmf! gbsujdvmbsju‘c¢cjtltejl ofdftju'! pl bcpsebsf
tpmve jjmps! gptjcjmf! gfousv! bdf fbe j! gspecmfn‘! bobmjujd’
" ow' ¢ ‘pojpjufbey ! bobmj {fj! (Fig.92Mvj ! ef!l ebuf! Ujuboj d!

Pipeline” o! dpoufyuvm! gspdftfmps!ejhjubmf!ftuf!p!itfdwfoc
dbsf! gfsnjul!vo!gmvy! bvupnbuj {bu!tbv!tusvduvsbu! ef! e
ef ! wjbe* !l bm!qspjfduvmvij/

DIFFERENT SEQUEMCE oA
PROCESSES Lol

10 000 000 000

use Cases

Fig. 2.1-13 Individualitatea © i variabilitatea cazurilor de afacerifac j nqpt j ¢j m" !
odf sdbsfb!ef!bldsfb!gmbugpsnflejljotusvnfouf

Wj fc j mf tbovpl bttduisjfnictbu! ef kb! o! nvmuf! gfmvsj!tvec!jogmvfoc b!
eftgsf! bgbsjcjb! vofj! opj! fubgf! o! ef{wpmubsfb! fdpopn
fdpopnj f #- lvdfpposchvbsofjof¢cbbul® ' dpogpsn!vops!sfhvmjlejgfsjuf;!d
dv o pe upublicef iddtdle deschise” o! gspevtfle jltfswjdjj-dhaiep mj! djpwkeyf !jg ar
celeide-b! dj odf b! sf wpmve jj!joevtusj bmf

Ev q' ! gl tnf econoniista Kate Maskus Tn cartea "Private Rights and Public Problems: The

Global Intellectual Property Economy in the 21st Century" [39]2012 [39]- ! # u s ‘0 gconbomie u s

hmpcbm' ! b!dvopbe ufsjj-!jbs!wjjupsvm! bgbsc jof!dfmps!
eujjocjgjdf! oln' sgvsij#l/

Trecerealaceldeb m! dj odj mf b! npe! fdpopnjd!jngmjd" ! pltdijncbsf!e
tuboebseflejl gmbugpsnfleftdijtf/! Dpngbojjmf!wps! odfaqf
favoarea modelelor orientate spre servicii,indbsf ! gsj odj gbmvm! bduj w! wb! gj ! sfqgsf
decéat de tehnologii brevetate.
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Studiul Harvard Business School 2024[40lb s bu‘ ! wbmpbsf b! f dpop-uya' ! vsj be * I bl
tvst® leftdijt ' Softiwdeg ®SS). Copform stdfdiului, OSS este prezent in 96% din
toate codurile software, iar unele software -uri comerciale constau Tn 99,9% componente OSS.
G's'" I PTT-!dpngbojjmf!bs!difmuvj!lefl!4-6!psj!inbj!nvmu!

Dpotusvjsfblef!fdptjtufnf!efl!dpngbojj-!'!vsn<oe!ufoej o
djodfb!gbsbejhn* ! fdpopnjd' -1 " oldbsf!tfswjdjjmflef!bo
efwfoj!p!qgsjpsj ubuf lizaldig], Thchisesclisteadriidle utilizarepdefinite j ] mf|!
rigid.

Eraej hj ulwimj §'dsjnctb! sbgpsuvm! ef! gpsc f! ej olfjgrrozeriot,usj f ;! o! m

dpngbojjmft e jltwps! oufnfjbl!dpngfujujwjubufb!qgf!dbgbdij u
joevtusjb!dpotusvde jjmps!wblusfdf!ef! mb!tjtufnfmf!sjhje
dbsfltuboebsef mf! efmfdijjotufflsepjq!f jsdbtcy sMd fwpwsfl dpot uj uvj ! gvoeb
gspjfduf mpskfTgpacppblpwmbf { fpjs! waxred ua hol medinijn chtevajoaréa va fi
efgjoju*lov!gsjolefcijepfbftpdpedums jchpinscaphciated gethimj { be j
transforma datele Tntr -un avantaj strategic.

T o
—a

R

—
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CAPITOL 2.2.
TRANSFORMAREA HAOSULUIIN ORDINESFEVDFSFB! DPNQMF Y J |

Dpevm! sfevoeboulegbtpeudbdpmm! oddhmfb! ncy
gspevduj wj u‘c j|

1ol vmujnfmf! efdfojj-!tdijnc'sjmf! ufiopmphjdf! ejo! tgf s
tpguxbsf/ ! Bdfeujb!bv!Iitubcjmju!dvstvm!ef{wpmu' sjj-!efuf
dbsfl! bsltlusfcvj!m tbdfsjpleshmb! tpmigqppdb] §gpmbuf! mb! cb{"
jouf hsbuf-!tgvsoj{psjj!bv!igspnpwbu!gspevtf! mjdfocjbuf-/1
pebu’ ! dv! bgbsjc jblufiopmphjj mps!iaiigaaSg adcesfcbnlrdl agqvaubtmf mp s ! °
intrvo! npefm!ef!bcpobnfou-!dpotpmje~oe!vujmj{bupsjj!db!d

Bdfbtu' ! bcpsebsf! bl ebu! obe ufsfl!vovj!qgbsbepy:;! o!djveb!
epbs!p!'njd!'gbsufl!ejol!bdftub!ftuf!vujmj{bu'!fgfdujw/!Q
ftuflofdftbs-! ef pb séalateri budttandridee ijduplogatepirdzed shu sate de programe

" olnpevsjlejgfsjuf-1dijbsioloddfbretsevjm! wjdrf onf!jdptju v sojursff!qesf]
gm' ujuf-1jbs!bdftuf ! Cupoate acssied, ndustriadl p s dog‘f sbh‘c)j snf gspevd’ !
dsf<oe! opj! gspevtf! dv! p! wbmpbsf! be® vhbu' ! njojn* ! gf ol
be ufqu’ sjmps! qgjfcfjlefdsu!b!ofwpj mps!sfbmf]/

iol!dpogpsnjubuf!dv!Hijevm!lef!ftujnbsf!b!ldptuvsj mps!
Bdij{jcjj!' qgf ou4lycoBule delezfoltale EoBware pot varia semnificativ in

gvode jflef!lnbj!nvmejlgbdupsj-!jodmvtjw!dpngmfyjubuf|
dptuvsjmflef!ef{wpmubsf!qgfousv!3119!bv!gptu!ef!bgsp:
(SLOCG - ! ol ujnqg!df!dptuvsjmflef! ousfcjofsflqgpu!bkvohf

Epbs! vob! ejousf ! dpnqgp-miickeu deonfetrido- gaatp avés z¢ci denpilodn® d Eniii de

cod (Fig.6.1-5)/ ! P! t juvbe jfltjnjmbs* !(Fid.5.44)t! fosbw'b!! dd !stpjst! efj rt fdmfe !j F
complexitate vom reveniinceade-b ! dj odf b! gbsuf ! b! d* s¢c jj/ ! Dv!upbuf! bdft
gbquvm!d‘ ! p!lnbsf!gbsuf!ejo!bdftu!dpe! ov! brautindh' ! wb mpb s f
mecanic dateleintrec b { b! ef ! ebuf - ! BQJ - ! j o udbdeginsistemdrvcludaumjtulmj { bup s v m!
gpgvmbs! gsj wjoe! jnawrsjulbfof Ibrhhsjj dujj 'dé f! Ibd dob dbf sj - ljsd'b;mj ubuf
cb{fmflefldpe! npefsof!tvou! qmjldpelfnpgenpfdevjss M Jed jhd !'btcdmpd!o
t'!btjhvsflusbotgfsvm!efl!lebuf! ousflubcfmflejldpngpofo
afacerii.

Db!vsnbsf-!ttpmve jjmf! odijtf!ldbsf!qgspdftfb{‘!ebuf!ejol!
tgbhi fuf#!dpogv{f/ ! Bdftufltjtufnfl!ldpngmfyf-!joufsdpofd
nbobhf sj ! dbs fuhmoddesirdugine/! I Bodufsb t u' !bp shif bt aujj {pbosnisepste doar b u f mp s !
jofgjdjfou‘lejolqvoduvm!ef! wfefsf!bm!sftvstfmps-!dj!ds
g devoel!dpngbojb!efgfoefou’!lefl!vo!dfsd!sftuscestt! ef! tqfd
labirint tehnologic.

Dsfe ufsfb!dpoujov' !bl!dbouju‘cjjlefldpe-!blovn' svmvj ! ef

oferite de furnizori a condus la un rezultat natural -p! dsfe uf sfl b!dpngmfyju‘cjjlfdpt
dpotusvde jj/ ! Bdftu! mvsdfsbv!!gbs!bgd ud vdu ¢!sbp! bef]jdhsjihwfbonfjs{ lbs! jojvin® s v m
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bgmj dbtjoevtusjfl!t !l gjfljofgjdjfou' /! Qspevtfmf!tpguxbsf
vuj mj{bupsjmps!ofdftju’!beftfb!sftvstf!tfnojgjdbujwfl!gf
sf{vmubuf mf! be uf qubuf/

Conform studiului McKinsey # Ds fe uf sf b! gspevdu#2Wwj u‘ocl jvimu'j o!f dng d teppsyv de j
efdfojj-!dsfeufsfb!hmpecbm ! bl gspevdujwju‘cjjl!nvodjij!’
bo-!dpngbsbujw!dv!p!dsfeufsflefl!3-9&!I!qgqgfousv!fdpopnjb!
joevtusjblgsfmvds upbadj wjlobdTublufwédjVioj ud-dpmepesvde jj
“okvn'u'cju[4®jo!bojj!2:71!

Dpngmfyjubufb! dsf tizblareaej !! eold u fj mfulf nd dnipjst f ! bv! bgf dubu! dpnvoj
g‘dvoelejo!joevtusjbldpot usvdec j(Higoraxs2tly la 22!0@0jdomiliarde!de f mf | n b j
epmbsj!lqg~0‘! o0!3151-!1dffb!df!wb!ofdftjub!d<eujhvsj!tfno

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

240

220
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W
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o
i:lm
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100
sof ) i
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fear
Source: Eurostat
Fig.22-1Ebuf mf ! odijtflejldpngmfyflej-1" oldpotfdjoc‘-1dpn\y
bv! dpoevt!joevtusjb!dpotusvde jjmps! mb!vovm!ejousf! dfmf!

(pe baza [44], [45]).

Evg' !'dvnt!tfltvemjojb{"! oltuvejvm! NdLjotfz!)3135*! #Fq
longer optional" Bt j hvsbsfb! gspevdujwju‘cjj! olepnfojvm!ldpotus
bw.oe! o!wfefsflefgjdjuvmlupu! nbjejnbeve¢mhb! shbabsefte|!
dsfeufsf-ldpotusvde jjmflov! e jlnbj! qquctivigfesnj uf !t I s* r
g4y ' Tflftujnfb{"!d" 'dptuvsjmf! hmpcbmf!bmf! dpotusvdec j|j
epmbsj! 0!3134! mb!ojwfmvsj!nvmu!nbj!sjejdbuf!qg«~o‘! mb!
fgjdjfocfjltt:tgjflov!iepbs!sfmfwbou®-!dj!ftfocjbm /

Vob! ejousf! npebmju‘cjmf! dif | funifichréaejnlcvpngmj gptibodf bflgj aff W
tusvduvsj mps! bgmjdbe jjmps!ejl!b!bsijufduvsjmps!fdptjtufn
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tusbuvsjmf! sfevoebouf! ef! bct usb dcu acinukstfde-a lpngudgnilorgimf y j ubu
sistemele intreprinderii.

De la silozuri la un singur depozit de date

Dv! dsu! p! pshboj {becjflbdvnvmfb{‘!nbj!nvmuf! ebuf-!1dv! bu,
acestea. Ej o! dbv{b! obuvsjj!gsbhnfoubuf! b!tupd’ sjj!jogpsnbec |
dpngbojjmps! npefsof!tvou!db!oje uf! dpot usmsoridinmateridledbsf ! o
stocate Tn mii de depozite diferite. Fy df t vm! ef ! j ogpsnbcjj!ov!ovnbj!d ! ohs
sfmfwbouf!ejo!qvodu! ef! wfefsf!kvsjejd-!ebstej! odfujof
confirmat Th mod repetat.

Gjfdbsf!tbsdjo*!'tbv!Igspdft!ftuf!dpofdubu! mb!ilvo!ubcf
eflebuf! ousfl!tjtufnflofdftju'!joufhahgsiemhdpngmfyf/!
gpu! gspwpdb! fe fdvsj! o! mboc ! jl rofmu fand v 4 (Wbbrpfs!ljemf !l jj od
evgmjdbuf! jlpcmjh' 1 gf!bohbkbe jlt' 1l gfusfbd'!vo!ujng
nbovbm! ebufmf/ ! Db! vsnbsf-!pshboj{b¢t ¢b! dpatf dijfdenbind hn
gsbhnfou sjj!efd«ul!ndprdcesglenu-~oe'!e j !l pqujnj{-~

Bdf btu*!gqgspecmfn* ! ftufl!lvojwfstbm' ;!'"vofmf!dpngbojj!dpouj
p! tpmve jfl-noupetibhgmsfyvsj mpe! eft uybgpsehbetjujpdbents difbdusb
acestacalauntabelmareincarepute j ' tupdb! psjdf! fouju‘cj! mfhbuf!ef!thb:
{fdj!eflubcfmflejlgpsnbuf! ejt qljFgbraz2-2)carepersite! vo! tj ohvs! e

minimizarea pierderilor de date;
fmjnjobsfb!ofwpjj'!efl!lbsnpoj{bsf!dpotubou‘!b!jogpsn
"ncvo'u‘cjsfblejtgqpojcjmju‘cjjlejldbmju‘cjj!lebufmp
tjngmjgjdbsfb!gspdft‘sjj!bobmjujdflej!ibl! ow' ¢c*sjj!

Bevdfsfb!ebufmps! mb!vo!tuboebse! dpnvo! otfbno'!-d* -1j oe
vo!gpsnbu!vojgjdbu!le j!Imj{jcjmbvupnbu/!P!btugfm!ef! psh
bobmj {b! mps! odfuhnmpgsfdagagdviugfimgyysdv! mvbsfblefdj{jjmps
Dpodfquvm! ef! tjtufnf! joufhsbuf! ef! tupdbsflej! bgmjdbsf
ejtdvubuf!nbj!efubmjbu! o!dbgjupmvm! #Tupdbsfbl!cjh!lebub
ej! tusvduvsbsfb! ebufdetlis in wapsoleley |Transfawnpare@ Hatefor! intrgp ! gpsn* !
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tusvduvsbu® #le j Il #Dvn! tdijnc’!tuboebsefmf!kpdvm;!ef! mb!g

DEMS APF 1 DEMS APP1 Integrated Structured Data
s —
I - | | I U I -"‘—I_,IlaI
=tr — Ul k - - - =y
iz iy
cAB1 AFFZ  CAD1 Ed 4t 1 1 1 4 I ] r
NI | T 4 1 [ | | + U]a
3 LY S e
caD 2 CAFR CADZ | [ttt | [~ LII&
_— | - — — _ :
e e I STy
ug@lg B o -
Fragmented Data Data Sources Data Storage Grouping and
Systems Functions
Fig.22-2Jouf hsbsfb! ebufmps! fmjnjo‘!tjmp{vsjmf-1!" ncvo' u'c fe

pqujnj{fb{"!"gspdftfmf!ef!bgbdfsj/

Pebu® ! df ! e bstructorétdeh v gg g wlobuf -1 vsn®* upsvm! gbt! mphjd!ftuf!w
joufhsbu-! bdftu! gspdft! ftuf! nvmu! tjngmjgjdbu;! ov! nbj!
evgmjdbuf!lej!l sfmbejj! dpngmfyf!  ous fun sifge fmodel/dée dagebuf ! j ogry
fmjnjo~oe! jodpotfdwfoc fmf! joufsof! e jlebjdldhmfhlvwoled fqs!pdlb
datelort vou! bt gf duf! gvoebnfoubmf! bmf! uvuvsps! qspdftfmps! ef
dbgjupmfmf! sfmfwbouf! bmf!d' sc jj/

io! fubgb! gjobm' -1l ebufmf! tvou! hsvgbuf-! gjmusbuf!ej! bobn
“onvme jsf*-1 dbmdvmf! o u gfif.!2.a-8)cLiicaf cu Hatele depibemfsicdediund de « oe v s j !
fubgf;!'!dpmfdubsf-!tusvduvsbsf-! wbmjebsf-!usbotgpsnbsf -
dbsf! jogpsnbe jjmf! tvou! vujmj {buf! qf ousv! b! sf{pmwb! gsp
consusvjsfb! vops! btugfm! ef! tdfobsjj -1 bvoodenfgoegsdrebiaf b! f ubg
capitolele privind ETL-g s pdf t f mf e j Il bcpsebsfb!dpoevdufj!efl!ebuf/

Btugfm-!usbotgpsnbsfb!ejhjubm !ov! otfbno‘! epbs!tjngmjoc
fmjnjobsfbl!dpngmfyju‘cjjlfydftjwf! o!hftujpobsfbl!lebufmp
multiple la un proces gestionabil. Cv ! d~u! dpngmfyjubufb! bsijufduvsjj!ftuf!n
ftuf! ofdftbs! gfousv!b!plttvtejof/ ! 10! wjjups-!dpevm! db!b

joufmjhfocjldbsf!bobmj{fb{*-1"tjtufaendani {fb{''!'ejlusbotgps

Sistemele de stocare integrate qf snj ul!l usf dfAf b! mb! bhf o¢ jj

Cucate b u f midtemelgt!vou! nbj ! gve jol!dpngmfyf-!ldv!bu<~u!nbj!lqgvejol!
lar cel mai simplu mod de a economisi dezvoltarea este de at d* gb! dpngmf u! e fldudgee - !~ ompd
Atunci cand dezvoltarea b q mj d tece de lm@od |a modele dedate- ! f yjtu' ! o! npe!jofwjubec.
d‘ usf ! p !dbfcopussebbus [ddq-tirivem)bdedarecef yj t u* 'vol npel! dpngmfu! ej gfsju!
acestor concepte.
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Buvodj!d<~oe!djofwb!bmfhf!t*!mvdsf {f! dv! ebufr*f!' o! df
Ebufmflov!nbj!tvou! epbs! #+ele suhtaqurh furglamentdl T#jurg f ous v ! b gmj
d' svjbl!tfldpotusvjftd!bsijufduvsb-!mphjdb!ejj!ljoufshb

Bcpsebsfblusbejcjpobmdimifhflted| pec’ djfjj-a mbfl dp wif ms mdd g Mmj d
dv! vo! tjtufn! cjspdsbujd! hsfpj;!bgspc’®sj!qf!nbj! nvmuf!
documentelor prin intermediul produselor software relevante. P e b u ‘ dézdoltatea tehnologiilor digitale,

tot mai multe companii wp s! gj ! g p s¢ prindiplutniinimalisnfulbid-t 1 mbupdi f {fle j !t
df fbl df! ftuf! dv¢eibaefifuizas bu! of df t bs!

F'vuj

Mphjdb! njojnj{'sjjw<bd{g menteljagsimpliicaltx w'p!dés¥f b! e j ! gsf mvdshbs
activitatea utilizatorilor f t uf ! nvulbagmj ébdtmpdenflouf ! pggmj of ! miorhitelé s wj dj |
tpmve j.j ! TbhbT

Conceptul SaaS) Tpguxbsf! bt!b! Tfswjdf-!ltbv!#tpguxbsfi!ldb!tfs
di fjf! o!jogsbtusvduvsjmf!JU! npefsof-1lqgfsnjc/coel vuj
joufsnfejvm!joufsofuvmvj!g’s‘!b! gjulpegropnile c j ! t|' ! jotub

calculatoare.

Pe de o parte, SaaSa facilitat t d bmbsf b-! dpousapetustchpivbgsj mdD|] empsba jtufoc ‘|
ebs-1!qgf! ef Inbmoun'!!gebfsquffo-elfqgofc!b! ef ! mp h jgd d dewmseigneéalutdizatorplu f ' b g mj
dpngmfu! efqfoefoulef!jogsbtusvduvsb!dmpve!b!gvsoj{psvm
ej I mb! qspdftfmfl!ef! bgbdfsj!gpbuf! gj! cmpdb wltilizatornlgg psbs! tt
buvodj! dvoe! mvdsf bsfrt dtodate!pd sgrrgretk banizgruluiTdedaTedd s f f b {* ! sjt dv s
tfdvsjubuflejlef! dpogpsnjubuf! dv! sfhmfnfou’®sjmf/ ! Npej
evdf-lef!btfnfofb-!mb!dsfe ufsfb!dptuvsjmps!tbv! mb! ofdf

Ef {wpmubsf b/LibvafijdcbjcppehbBI b! df ousbu’ ! qf! ebuf!bv!iqgvt!tvec!
"olgpsnb! mpslusbejcjpobmujmpg!dm! bgmddb§ jjmTIbbyT!tfswjd,j
mphjdb! ef! bgbdfsjtltejtt* !l gspdftf{f!ebufmf-!pebu’!dv! bqgl
joufmjhfouf!dbsf!mvdsfb{'!lejsfdu!dv!ebufmf/!

Bdftub! ftuf!npujwvm!qgfousv!dbsf!bsijufduvs)mf!ijcsjef!

la nivel de management, unde Al-b hf oc j j ! e jdstfpnmjvtcfj!jchdrdgonof uf b{* ! tfswjdj]j
ef qgf oef oc bpladofmel&b b T

Bcpsebsfb!qf!dbsf!p!bepqubgbsdfdyodbpbeheit d'pbbaogmij
bgmj dbetffmgpdbtodi j ncb! esbnbujd! o! fsb!bhfocjmp
ftfoc ' lchb{fl!l@éestedbuf! DSVEsST - [dbwdlumphmjj d 'bilsdflElhdb diff e
Ebs-! o!wjjups-!bdfbtu* ![46phjd' ! wb!gj!qgsfmvbu*!

- Satya Nadella, CEO al Microsoft 2024.

Oabordared f ousbu‘e] g bpmpf bsf b!gophuf!os fjenvpdsf!!BgJsOpMIMN!f mf ! sf evoeb
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wpmvnvm! ef!nvod' ! bm! bohbkbe¢ jmps/ ! Buvodj!d~oe! ebufmf!tvo
bobmj {'"n-tt*!Imflwj{vbmj{‘nlejlt:!Imf!lbgmjd n! o!lqgspdftvnm
tgfdjbmje ujj! bv! thalizdtéhcarenatliicuogpg hdv §j b k bdp s Mmmod dutbroet, ] mp s ! MM
tvec!gpsn' leflepdvnfouflejlubcmpvsjl!leflcpselgsfh® ujuf

Wpn! gj ! b manipulabea flatelor de instrumente de j ouf mj hf oc (AM Ibesjulj enf LdM. bBnimu

vmujnjjlboj-!"b!lfyjtubu! p! ufoej oc * ! ef(reasefcdre aectlalzdrd, mb! pqf s
eufshfsf*! ol gbwpbsfb!vujmj{'sjj!npefmfmps! mjohwjtujdf!
LLMvsj mf! tvou! dbgbcjmf! t* ! joufsqgsfuf{f! mjncbkvm! obuvsbm

bazelordedauf - ! df f b! djfd ufjsnbgdmjjgvyjaodf B! dv! t jt uf nfigond 228 ! hft uj pobsHf

DB CRUD Ul DB LLM PROMT

Durtainana LLERTR EERT [pwir|

e /) mm D mm Ge

Fig.2.2-31Awb ! " ompdv | ltepjmivethujg!dehisithisebj!! cb{f ! ef !l ebuf-!" ompdv]j
bgmj dibshgjmdj!bpdp MEMUYD] j mf !

10! vsn' tbubialfvarstrie @0% din cod, iar in 12 luni aproape tot codul ar
putea fi generat deAl [47].

- Dario Amodei, CEO alLLM Anthropic, martie 2025.

1o! djveb! ef{wpmu’ sjj! sbgjef! b! jotusvnfoufmps! ef! ef {wpr
ef {wpmubupsjj!wps!kvdb! o!dpoujovbsflvo!spm!ftfocjbm! o
vujmj; !bdfeujb!jofufphysdjurhfob{v dijbmjufpmbpdymwj -!hfofsfb{"!jot
eftgsf! bdftu! mvdsv! o!dbgjupmfmf!vsn' upbsf*!l tbv!tdsjv!
bsujgjdjbm " ompdvjfe uf! usf qubuus!bjequfjspgofenffrf ! ef ! vuj mj {bu

Qspmjgfsbsfb! npef mf mp, sumarfimpdeleld lingyvidtide o/a cordircs la jegypltar¢alen’

bsijufduvsj!ijcsjef/ ! 10! mpd! t‘! bcboepoamputdapasisfantd u! t pmv¢e
joufhsbsfb!tfswjdjjmps! dmpve! dv! tjtufnfmf! mpdbmf! ef! hf
permite modele Al gvuf soj df -1 g' s* bl gjlofdftbs* ! nvubsfb!lebuf mps!t
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gpu! nfocjof!dpouspmvm! btvgsb! ebufmps! mps-!pccjo-~oe! ol
g , S Function
Data Storage Grouping and Filtering Application
DEMS — {z Data Grouping
Erp [T €2 Data Filtering JC'
CAD > =% Data Sorting ; (.?C)
DWH Tt 74 Data Conversion

a Management
= via LLM chats

€/ andpromts

&5

H-*L

Figura2.2-4Pqgf sbc jjmfl eflcb{ !l ef!hsvgbsf-1gjmusbsfle jltpsut
gestionate de chat-urile LLM.

Wjjupsvm! joevtusjfjldpotusvdec jj mppsemisef duterd dloadls { nodegf ! p! dp
joufmjhfouf!dbsf! mvdsfb{‘'! ngsfvo'!qfousv!b! disvivd! tjt uf
permitevuj mj { bupsj mps! g s ! dvope ujoc flufiojd¢iddpagitepple voebuf
dateqsj o! gpsnvmbsfb! jouf sVprhvVvorbijmai pslte despter jh i avbMiNj!/Aebjjulv & b img & !

npevm! o!dbsf!bdfe ujb!gvode jpofb{' ! studuag].upmvm! #Bhf oc

Ebuf mf! pshboj { bajf!!jdoptsufstvgnvfoo{u funpfs!!bobmj uj df! tjngmf!ej! ve
o Vv n b jvorthtilita mv d s v m! d v | darovgrgostiibbie jj!jmmbf! nj oj nj { bsf b! fspsj mps-!
automatizarea proceselor.

Ef! mb! dpmf dubsfb!ebufmps! mb! mvbsfb!efdj {j]
1ol g scjmflvsn'  upbsf! bmf! d" scjj-!wpn!bobmj{b! o!efubm
npevm! o!dbsf!lebufmf!efwjo!cb{b!qgfousv! mvbsigwa2efdj {j|n
5pgfs‘flyvoagmv! ef! ejbhsbn* ! dbsf! bsbu‘! tf dwf-oabbrtlafeub qgf mp s
df ousbu® ! qf! ebuf /! Bdfbtu' ! ejbhsbn® ! j myhknmfs!fd{svbrjfi'pep‘escdju!
discutate in detaliu mai tarziu in carte.


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

USBOTGPSNBSFB! Il BPTVMVJ! 10! PSEJOF!2|®2 SFEVDFSF

[ whydigit | | whatwin '| [ what

_|.. happen? '_i happen? r_l to da? —'\

What
happened?

Project insights help track key
indicators across contracts,
weorkflows, and investments
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5 Muitiple domain-specific databases

) capturing strectured and pnstruciured
data across different construction
phases

Information flows: in from vanous
channgls, evalving from manual fo
automated updates
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1T
|

Fig.22-5Vo! fyfngmv! efflld nocewd w' * j sf !l:fugubdege ¥ mvdseb &t mps
bobmj{‘!blebufmps! o!qgspjfdufmfl!lef!dpotusvd

Sistemul care descrie procesele de afaceri ale uneiintreprinderi mijlocii este construit pe un principiu pe
nbj!'nvmuf! ojwfmvsj /! Bdftub!jodmvef;!dpmfdubsfb! ebuf mps-
deciziilor pe baza rezultatelor. Vom studia toate aceste etape mai tarziu in carte - atat intr-un context

uf psfujd-!d-u'le jtgsjo!fyfngmf!qgsbdujdf

@ La primul nivel are loc introducerea datelor (fig. 3.1-1)/ ! Jogpsnbc¢ jjmfltvou! qgsjnjuf
sbgpbsuf-!lgpsnvmbsf-! kvsobmf *serzdtiysisterhejsdftwace). Dapelen* | bv upr
gpu! gj! ef! tusvduvs® ! ejgfsju* ;! hfpnfusjdf-! ufyu-1! o
tuboebsej{bsfb-!tusvduvsbsfbl!lej!lvojgjdbsfb!gmvyvsj mj
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Vsn' upsvmlgesjfwfvrd!sfbtsd fo!! © j | u ¢ bl oB dgf pt sunbb! sjf cod nevbeuff!ngpssp d f t f
fmjnjobsf!blevecm' sjmps-!dpsfdubsfb!fspsj mfigarae j ! qsf |
425 /! Bdfbtu'! fubqg'! ftuf! ftf oc j bepinde &nfmod directd de! d b mj u |
dvs‘c fojblejl!bdvsbufc fb!ebuf mps/

Datele ajung apoi in tabele specializate, cadre de date sau baze de date” nq‘' s¢ j uf! gf! epn
gvodec jpobmf;!cvhful!ejldpoubcjmjubuf-Inpefmflejleft:
ejwj{bsflqgqfsnjuf!bddftvm!ve ps! mb!jogpsnbcjjlejlbob
Datele sunt apoib hs f hbuf ! e j-untbaplpwe db bord! analitic 3t i pxdbt f*/ 1 Bj dj ! tf
nfupef! bobmjujdf!eftdsjquj wf-!/eljBdcdfotpu!lumwd sV !qskvey dlul

mb ! © o-ohsié¢ (Fiy. $.1-4): ce s-aintamplat, decesb! " ou~ngmbu-! df !t f! wb! ou-
bde jvoj! usfcvjf! ousfqsjotf/ ! Ef! fyfngmv-!tjtufnvm!
gspjfdufmps!tbv! pqujnj{fb{"!sftvstfmf/

1o! df mf! ejo! vsn'’ -1 vdnu¢ cimwm{ jojj!wlh entb nhhj-chgiedsf bl bef j! 'bjk v auj d b

npojupsj{bsfb! oefgmjojsjj! dpousbdufmps-! hftuj pob:
afaceri (Fig. 742/ ! Bdftuf! jogpsnbe jjl efwjo!cb{b! gfousv! mv
dezvoltare a intreprinderii.

Inmod similar- ! ebuf mf! usfd! ef! mb! dpmfdubsf! mb! vuj ng‘{stEsjf!!bnofl!n
d* scljwpn! bobmj{b! o! ef ub mj-nelaguprétiguilerided date, kelnicilorde pretucrdreo us « 0 e v
a datelor, instrumentelor analiticee j ' db{vsj mps!sfbmflef!vujmj{bsf!blbdftu

Qbe j j ! v sansfoumareg haosului intr -un sistem gestionabil

10! bdfbtu*! qbsuf-! bn! fygmpsbu! gqspwpdans qnalitat imgadiub uf ! e f !
dpngmfyju‘cjjltfydftjwf!bltjtufnfrrhbpd'mjt{wopebd!lugfboodap § 1 thdcef
gbusb! sfwpmve jflhbbdybdsépbi bimdbdfbebtufmflej! ov! bgmjdbe
tjtufnfmf! ef! jogpsnbejj! o! tjmp{! dsffb{‘! cbsjfsf! ol
dpoujpdbygfjtbkvmvij! JU!'sfevdf! gspevduj wjublafb'l!e j!ljoijc'!]

Qf ousv! b!sf{vnb!bdfbtu*!gbsuf-!nfsju*!t*ltvemjojfn!gsj
bcpse'sjmflejtdvubuf! ol!tbsdjojmflevnofbwpbtus' ! {jmojd

Wj{vbaogf {tobkvm! ewt/!]j ogpsnbc¢ jpobm!

C Dsf be j! p! i bssrselorldevdate (MsonFigma, Canva)dv ! dbsf ! mvdsbe j I~ ol |
regulat

(C Be' vHabedjflbt u' ! i bsaib ¢ mj doofef! pdfbnsff!! mf ! vuj mj { be j I ol b
evnof bwpbtus' !

(C Jefoujgjdbsf bg pguvfoedy jjbpjoidbbmj ful‘ec jjljbd! t pmve j j mps! sfev

(_ Identificarea punctelor criticeincare qpu! bqj 6§66k fsj !l ef!l ebuf!tbv!dpsyv
transmiterii intre sisteme

Implementarea practicilor de gestionare a datelor personalizate
CC Efgmbt bsfb! bufoc jfj! ef-theidihpogesg dbec j j! mb! ebuf! db!
C Epdvnfoubc jltvstfmflef!ebuflejlnfupepmphjb!ef!g

C Ef{wpmubsfb!nfdbojtnfmps!ef!fwbmvbsflej! ncvo'
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(1 Todfsdbe jlt 1w I btjhvsbe j! d ! eublipafeimfmbdrepetat! j ouspev
-bdfbtub!ftufl!cb{b!pshboj{‘ sjjl!fgjdjfouflblqgspdf

Qspnpwbec j! gt bapbebsft! ebuincddulledhipeudvd. qf ! ebuf * !

Ot vttvhfsf{f!vuj mj{bsf blkiwnifprsd pgnirs schimbél tHetdatb o e bsej { bu
peer-to-peer

(J Sjejdbej! o!npe!sfhvmbu! gspcmfnf! mfhbuf!ef!dbmju
reuniunilor echipei

(J Gbdfec j ! dv dpen Bqureealternative la instrumentele pecare mf ! vuj mj { bc j ! gf ou
w ‘reizolva problemele

iodfgfc j! dbmdéhwbi hyvod! gqspdft! tqgqfdjgjd!tbv! vactivtaftar! ef ! ebu
evnof bwpjblt g-m} gbcbjc psebsf ! dnuthndsadtcentull de lf instrimerfte la date. Prin

pccjofsfb! twddfttjvartvyys! psupsj f du! gj mpu-! ov! ovnbj ! d* ! wfec j!
efnpotusbe jfldmbs' 'b!cfofgjdjjmps!lopjolaprmugprippmphfbh! gl lomw:
bdftups! gbej-!lebd ! bwfc j! ousfc' sj-!IgdMactualifal. t pmj dj ub! dmb

iolvsn  upbsfmflqg' sc jlbmfl!d scjj-!twpnlusfdf! mb! p!bobmj {°
b! ebufmps!ej! wpn! fygmpsb! bcpse’ sjl!gsbdujdf! bmf!joufhs®:
bdpsebu* ! usbo{jejfpgpbethdfmMbmi!j impgtvjs uf nf! ef ! echeiefin voj gj db
usbotgpsnbsfb!ejhjubm !'b!'joevtusjfjldpotusvde jjmps/

i Vo,
—
—_— —m

—_—
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Il PARTE
CADRUL DE DATE INNROCESELE DE AFACERI
DIN DOMENIUIDPOTUSVDUY JJ MP S

iol blusfjblgbsuf-1tflgpsnfb{" ! p! ocfmfhfsfldvgsjo{' upb

ej! b! nfupefmps! ef! pshboj {bsf! fgjdjfou*! b! bdftupsb/! T
specificul lucrului cu date structurate, nestructurate, semi -structurate, texu v b mf ! e j 1
hfpnfusjdf! o! dpoufyuvm! qspjfdufmps! ef! dpotusvde jij/!
npefsoflefltupdbsflejlqgspupdpbmfmf!qgfousv!tdijncvm!ef!
vujmj{buf! o! joevtusjf/! Tvou! e fe dbksgniefsitg ot usvnfouf mf!e

datelor multiformat intr -un singur mediu structurat, inclusiv modul de integrare a datelor

CADBIM* /| ' Tvou! gspqvtf!bcpse’ sjlgdoucsht bboblhsbdjsfibs dbemj u' c
wbmjebsf -1 ftfocjbmf!gfousv! bdvsbufc fb!dbmdvmfmps! ef! dy
btgfdufmf!gsbduj df! bmf! vuj mjRahdasj M-mddéle guumphj j mps! npef so
fyfngmf! ef! dpe! qf ousv! b! sf{pmwb! gspcmfnf! ujqjdf! ejol]j
dsf‘sjjltvovj!dfousvidedfltdpvgfuwfsoéc! ‘plshbmwmhk { bc j pobm' ! gf ousv
e jltuboebsej{bsfb!bcpse’sjmps!qgsjwjoe!hftujpobsfb!jogp
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CAPITOL 3.1.
UJQVSJ!I'EF!' EBUF! 1 Ol DPOTUSVDY JJ

Df mf!nbj!jngpsuboufl!lujgvsj!l!eflebuf! o!joevH

inNjoevtusjb! npefso‘! b! dpotusvde jjmps-!tjtufnfeunt-! bgmj dk
vngmvuf! bdujw! dv! jogpsnbec jj ! {Fjg.!3.8-burf !l ebfolbanj d f :j! infb!j Uj covesfjb!
gsjodjgbmfmf! ujqvsj! ef! ebuf! dbsf! gpsnfb{*! gfjtbkvm! jo
eftg‘epbs* ! bdujwjubufb! o!joevtusjb!dpotusvde jjmps;

Datestructurate; ! bdf t uf ! e b u fp!sthwlog {thmpesdedV 8dF ! f yf ngmeljdpj ! ef!
cb{fleflebuf!sfmb¢ jpobmf]/

Date nestructurate; ! bdf t uf b!'t vou! jogpsnbec jjtdbsflov!tvou! pshb
tusjduf/ ! Fyfngmf!eflbtugfm!ef!ebuf!tvou!ufyuvm-!" os/
audio.

Dateslab structurate ; ! bdf t uf ! ebuf ! pdvg’ 'plqp{jcjf!joufsnfejbs'
oftusvduvsbuf/ ! Fmf! dpoc¢ jo!fmfnfouf!lefltusvduvs’ -1 eb:
sauestebeft f bl eftdsjt‘ ! gEempleegdgtéseiitt svdutabuf! o! dpot u:
tvou; !'tqgfdjgjdbe jjmf!l uf isaujapohrtele deprogres.f oubc j bl ef ! qspj f «
Datetextuale; ' j odmvef ! psjdf!efsjw" ! ejo! dpaiuridrandcriecsiplé ps b mf e j
"ou~mojsjmps!ejlgsphsbn' sjmps/

Date geometrice : aceste date provin din programele CAD o! dbsf ! t qf dj bmje uj j! dsf fb
geometrice ale elementelor proiectului pentru vizualizare, confirmarea valorilor volumelor sau

verificarea coliziunilor .

Ftuf!jngpsubou!ef!sfcjovu!d'  'ebufmf!hfpnfusjdflejlufy
ci pot fi prezente n toate cele trei tipuri de date. Datele geometrice, de exemplu, pot face parte atat din

date structurate (formate parametrice CAD* - | d-u'! e j ! ejo! ebuf! oftusvduvsbuf!
similar, datele text qpu! gj ! bu~u! pshboj{buf! o! cb{f! ef! ebuf! )ebt
epdvnfouf!g’'s*!pltusvduvs® !dmbs® /

Fiecare tip de date dintrrp! dpnqgboj f! e festedun @lemestwni¢ in jmbzaicul activelor

jogpsnbec jpobmf! bmf! dpngboj fj/! Ef! mb! ebufmf! oftusvdu
"osfhjtussjmflbvejp!bmf! ou-mojsjmps-!mb! osfhjtus' s]
elementjobd* ! vo! spm! jngpsubou! o!dpogjhvsbsfb!qgfjtbkvmvj!]j
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STRUCTURED

DATA

U 0 a UNSTRUCTURED

1] DATA

R

% F s SEMI-STRUCTURED
= [ DATA

| GEOMETRIC

[Z][°] <o DATA

TEXTUAL

DATA

3
3
[l

Fig. 3.1-1 Inginerii ¢ i manageriide dateu s f c v j

jfrter  owfefrt Imvdsf{fldv!upt
vujmj {buf! ol!]

oevtusjb!dpotusvde jjmps/

Jbu'flyvfonlgmv ! edf o pght!luéj ddsf! tjtufnf mf! fFigiraBjl-g)wiizamfn! ef ! e b
dpotusvdec jj;

ERP (Enterprise Resource Planning)-h f t uj pof b{*‘ ! e ingdnérdl perdrv alajutatab u f !
hftujpobsfb!sftvstfmps! ousfqgsjoefsjjlej!mb!joufhs

CAD (Computer-Aided Design) combinat cu BIM (Building Information Modeling) -vuj mj { f b{' ! ebu
hf pnfusj ddfusyduavshuf! gf ousv! bl qspjfdubl!ej!npefmb! g:¢
bdvsbufc fblejldpfsfocb!jogpsnbejjmps! o!lujngvm!gb{

GIS (Geographic Information Systems) -mvdsf b{‘* ! dv! ebuf ! hfpnfusjdflejlt
e jl bobmj{b!ebuf!dbsuphsbgjdf!ej!sfmbcjjltqgbcjbmf]/

RFID(Radio-Frequency Identification) -vuj mj { f b{ XY uebdfulvtsboujf ! gf ousv! b! vsn
fgjdjfou!nbufsjbmfmflejlfdijgbnfoufmfl!efl!qf!vol!le bo
gsfdwfoc ‘! sbejpl/

ECM (Engineering Content Management)esteunt j t uf n! ef ! hftuj pobsf! bl ebufm
tehnice, inclusiv a datelor semi-structurateej ! of t usvduvsbuf-!dvn!bs!gj!eftf
documentele de proiectare.
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vivd

QIENLINHLENN

o

qv
v O

o

Vvivd

Q3IUMNLINYLG-INIE ==

Viva [y

Jd13W03D G

Vivd =

WNIX3AL =y

viva

d3adNLONYLS

/

lojgfsjufltjtuf

l'gf ousv!p!joufhsbsf!dpngmfy’

! bef dwbu’

Fig.3.1-2Ej gf sjuf ! gpsnbuflejlebuf! gpgvmfhb{"
gpsn'
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Bdftufb!ej!l nvmuf! ejousf! dfmfmbmuf! tjtufnf! bmf! dpnqgbo]j
ubcvmbsf! tusvduvsbuf! mb! npefmf! hfpnfusjdf! dpngmfyf -1
gspjfdubsf-!gmbojgjdbsflejl hftujpobsf!b!dpotusvdec jj mps

In exemplul unui dialog simplificat (Fig. 3.1-3)- ! ej gf sjuf! ujgqvsj! ef! ebuf! tvou!
gspjfduvmvj!efldpotusvde jf;

2 Arhitect:'Mv<oe! o!dpotjefsbsflepsjocfmfldmjfouvmvj-1!bn!
t ! bsvodbhkpoul desigrs(date pesrietrice - model).

& Inginer structural :"Qs pj f duvm! b! gptu! gsjnju/!Dbmdvmf{! dbgbdj ul
{po’ lefl#dNaddfuffdft us vdructuratd udbéle dg dalcul).n |

& Sftgpotbcj m'Benfllobfdwipjj{fjlcejfj!t gf dj gj dbe jjltejldbouju'cj!
pentru a organizab d i | "{(date textuale® i semi-structurate -mj t uf e j L.t qf dj gj dbec jj *

@2 Johjofs! o!epnfojvmiBhlogs]hrjulehuftifgyjswjubelj ppvb! {p
bduvbmj {f{! gmb(daie semesfructurgteh-e pld on‘f ouf !'e j ! gmbovsj *

2 Specialist in BIM -modelare: "Fgf duvbsfb! ef! npejgjdsj! mb! npef mvm!
bkvtub! epdvn f"ddate gepnietriced i Hate\sams-structurate ).

2 Manager de proiect: Jouf hsf {! opvb! {po‘ !l ef!pejio" ! o!qgsphsbnyv,
resursele in sistemul de gestionare a proiectelag¥ ! ) e bu f ! t u s v-structurste wgfs!@hjs!btnffnje j !
planuri).

@ Tgfdjbmjtu! o! ousfe'Qoffis'fbfltjd!tatbutbmfj!j qfpsu 9VGIN*ous fc |
bhsfnfoulej! mf!jouspevd! o!#j)tebuonivmtes Vsirdcursté¢ p o besj I -
-jotusvde jvojlejlgmbovsj!ef! ousfcjofsf?*

Inveator

Assessing risks

E? St — and updating the
S - i_-BPH ;
1 mf,Ex:__ seating area on the # ! I
! roof. Please check 3 L.EPM
COMS-! the new design /. L] L
| /B e ] 5D al
& - :
4 % #_,3 ﬁ ﬁ E m I require asset

lifecycle data and
maintenance
schedules

Meed specifications
and quantities of
materials for the

seating area

| am calculating
the load bearing
capacity of the

Making changes
to the overall
project model

Fig.3.1-3Dpnvoj dbsfb! ousfltqgfdjbmjeuj!bsf! mpd!bu~u! mb! o

Gjfdbsf! gqgspgftjpojtu! mvdsfb{*!dv!ejgfsjuflujgvsj!efl el
succesul proiectului. 1 o¢ f mf hf sf b! ej gf sfoc f mpsiajsvdufvisdudf mfj! tod g wd
gf snjuf! t' ! sfdvopbe ufc j!l spmvm! vojd! qf! dbsf! gjfdbsf! uj
jngpsubou! epbs! t* tewujcjt dieljflyt‘tiu* dcefj mgfftsfijcujf !l dyyprs-n!f u ed fl leet
utilizate.


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

UJQVSJ! EF! EBUF! 1{|[GBODPOTUSYV DY

Ov!dv!nvmu!ujng! o!vsn'-!jeffbl!efl!b!dpncjobl!lebuf! bu-
eflsfbmj{bu/!Btu‘{j-!bdfbtub!gbdf!efkb! gbsuf{!lejo!gshb
ejgfsjuflttdifnflejltusvduvsj ! hilsistémelbranfonmatipel gqb sjuf ! j ouf h
moderne.

io! dbgjupmfmf! vsn' upbsf! wpn! bobmj{b! o! efubmjv! gsjodjql
datelor structurate, semit usvduvsbuf!lejlpofifwhwdtvgmbfhlj odudpfsfou' /! P
wb! gj! bdpsebu‘ ! ebufmpset uebdb vV sfufbe § polomf f chb! gsj odj qbi
gsfmvdsbsflejl bobmj{‘!b!jogpsnbcjjmps! o!joevtusjbl!ldpot

Date structurate

1io!joevtusjb!dpotusvde jjmps--efofgpénbagjfofgpdpwj plteppephs
Qf ousv! b! hftujpob! fgjdjfou!  bdftu!gmvy!ef!jogpswbdijj-1!bd
gf snju!t ! pshboj pbegjplsino dppmbvefjojpmffm etisnj {jcjm tejlbddft]

Conformceluide-al5-mf b! sbgpsu! bovbm! qsj wjoe! ufi oflmwmis b! o! dpot
ejousflgspgftjpojeujjlejoltepnfojvm!lnbobhfnfouvmvij! qs;i
fwbmvfb{ " !'"qgf sgpsnboc¢c b!nvodjj!nbovbm!tbv!gpmptjoe! gpj'

Unele dintre cele mai comune formate de date structurate sunt XLSXe j ! DB f t uf b!' t vou! vuj mj { b
mbsh* !l gfousv!tupdbsfbjbgptmbdsgpmpb!e p!lgppmpfbdbmbvm/! 1o
tvou! gsf{foubuf!tvc!gpsn‘tltefl!ls<oevsjlejldpmpbof-!dffb!d

XLSX, unformat dsf bu! ef ! Njdsptpgu-! tf!l cb{fbefj ! fqtfdfviub snijjwisd bV u
algoritmul ZIP. Principalele caracteristici ale formatului:

Tvgpsu! gfousv!gpsnvmf! dapngmfyf -1 hsbgjdfl!ejlnbdsp
Abilitatea de a stoca date in diferitefoi- | qsf @é¥ hbel gbsnbub! jogpsnbec jjmf/
Optimizat pentru Microsoft Excel , dar compatibil cu alte suite office.

FormatulCSVf t uf ! vo! gje jfs!l ufyu!tjngmv! o! dbsf! wbmpsjmf!tvou
caractere de delimitare. Principalele avantaje:

Dpngbujcjmjubuf!vojwfstbm'!dv!ejwfstf!gsphsbnfle !l t]
JngpsuOfyqgpsu!ve ps!d usfltlcb{fl!leflebuflejltjtufnfl!bol
Qspdftbsf!vepbs: ! dijbstej! olfejupsjj'!lefltufyul/

Cutoate acestea, CSVov ! bddf qu' ' gpsnvmfle jl gpsnbubsf-!btugfm! od«u
ebuf! ousf!tjtufnflejl bduvbmj{bsfb! o!nbt‘! b!jogpsnhbec j
gmbugpsn’ -1 DTW!I b! ef wf oj u! v oférjl detdatesiv meliidTuetepgegey mbs! gf ousv! u

Df mf! epv' XL sinbm@AWj pof b{* ! db! p! mfh* uvs* ! ousf! ejgfsjuf
structurate (figura 3.1-4).Bdf t uf b! t vou! ef ptfcjulef!vujmf! o!tbsdjoj mf!
dpngbujcjmjubufb!eflcb{ !tvou!jngpsubouf
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STRUCTURED

__ORACLE

MySQL— DATA DATABASE
MariaDB—— ﬂg % ——SQLlite
& A
PostgreSQL— — SQL Server
Fig. 3.1-4 Formatele XLSXe j | DTWu! mf h* uvsb! ejousf!l!lejgfsjuf!tjtufnf
structurate .

Joefgfoefoc b! ef ! g mlral mg mopular fognad peritre transferl TaMate Tn
nfejjtltejltjtufnf!JU!'fufsphfof/

Cu toate acestea, XLS¥ j ! BVYWt vou! dpodf qvuf! qf ousv!dbmdvm!ef! obmu
gflufsnfo!mvoh! b! vops! db ogirjgcwrate indi mdoesne,!predurh Aplaahnd Parquétp s n b u f
Apache ORC Feather, HDF5sunt utilizate in astfel de scopuri. Aceste formate vor fi discutate mai detaliat
o!dbgjupmvm! #Tupdbsf b! ebufmps! nbsj ;! bopamep 9 ddceptpis nb uf mj
d' sc j

10! gsbduguddmatt XESXd t mf ! nbj ! eft! vuj mj{bu! gfousv!tbsdjoj! nj
svujo' /! Tdfobsjjmf!nbj!dpngmfyflofdftju'!vuj mpPMI®sf b! vo
CAFM, CPM- ! TDN! e jFig.B.2a)/f'mBdf)t uf ! tjtufnf! tupdi fb{"! ebuf! tusyv
pshboj{bsfblejlhftujpobsfb!gmvyvsjmps!ef!jogpsnbec jj!bm

Tjtufnfmf!jogpsnbujdf! npefsof! ef! hftujpobsf! b! ebuf mps!
ebuf! tusvduvsbuf! pshboj {buf!tvc! gpsn® ! eflubcfmf/ ! Qf ou
wpmvnfl!lnbsjlef{yvpogpsunpmsjj-ef ! bq mlpsskemglejde gestionaré dbazeloruf nf ! s f
eflebuf! sf mb¢ jpobmf! ) SECNT*/!

Baze de dates f mbc RPBMBEFmMf! mj ncbkvm!ef!joufsphbsf ! T

Qf ousv! b! tupdb-! gsf mvdsch{Efjmfh oebfmj e bbu ff!gg)fdantfsisjemieesnff! mfS B (
tupdbsf! b!ebufmps!dbsf!pshboj{fb{'!jogpsnbe jjmf! olubec

Datele organizate Tn baze de date(RDBMS* ! ov! t vou! epbs! j csdmsH ¢ jojulf é jchhj{ bb
usbo{bdc jjmps!e jljoufsbdc jvojmps!ejousflejgfsjuf!t]
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!'dvufwb! ejousfl!ldfmf! nbj!dpnvof! tjtuf(ROBMPEFidutaft uj pob:s

MySQL (Open Source)este unul dintre cele mai populare RDBMS care face parte din stiva LAMP

(Linux, Apache, MySQL, PHP /Perl/Pythori / | Bdf t ub! ftuf! vuj mj{bu!l!gf!tdbs®!
ebupsju*ltjngmju‘cjjltejlgfsgpsnboc fjl!tbmf!sjejdbuf/

PostgreSQL (Open Source)este un sistem puternic obiect-s f mbc¢ j pobm! dvoptdvu! gf ous\
e jldbsbdufsjtujdjmf!tbmf!bwbotbuf/!Ftuf!qgqpusjwju! gqf ¢

Microsoft SQL Serverf t uf ! vo!l tjtufn!dpnfsdjbm!ef! mb! Njdsptpgu! c
nfejjmf!dpsqpsbuj wf!lebupsju'!joufhs®"sjjltbmfldv! bmuf
securitate.

Oracle Databasef t uf ! vovm! ejousf!dfmf!nbj!qgvufsojdf!ejlnbj!g
nbsjlej!” olbgmjdbe jjmfldsjujdf/

IBMDB2-eft uj obu! nbsjmps!dpsqpsbe jj-!"pgfsjoe!gfsgpsnboc

SQLite (Open Source)f t uf ! pl cbhb{‘ ! ef ! eb ufllj ed dop q pusk tolouf sjivii¢ pps| mf ! e
sisteme autonome, cum ar fi software -ul de proiectare CAD (BIM).

Tjtufnfmflef!hftujpobsf!b!cb{fmps! e-MyS®hRoktgreSPIgMi-mbsf ! o! e
crosoft SQL Server, Oracle® Database, IBM® DB2¢iSQLite-mvdsf b{‘' ! dv!Iebuf!tusvduvsbuf
THCE!tvou! tpmve jjlgvufsojdflejlgmfyjcjmf!qgfousv!hftujpo

afaceri,

delasitevsj ! xfc!lnjdj!mb!tjtufnf! Figl32husfgqsjoefsf! mbl!tdb

Conform Statista [48]- ! t j tuf nfmf! ef! hftujpobsf!blcb{fmps!efl!ebuf
aproximativ 72% din totalul DBMS utilizate in 2022.
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i DBEMS Database Model Dgeor;nﬁr:::;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 e e T e Open Source
i '] 9 Snowfiake® Relational Piramariia
Open Source
T Multi-model Open Source
9, 5. 8 1EM Dh2 Relational, Multi-model Commercial
10. 10 10 S0Lite Relational Open Source
jarhe Cassandra Mt Freeeel Open Source
12; 12 11 Microzoft Access® Relational Open Source
nmarcial
14, T4 13 MariaDB Relational, Multi-maodel Open Source
plunk Search angine Commercial
nazon DynamabB Multi-model Commarcial
17. 17 15: Microsoft Azure SQL  Relational, Multi-model Commarcial

Fig. 3.1-5 Popularitatea v u j miagelorsdg date structurate (marcate in albastru) Tn
clasamentul SGBD(pe baza [49]).

Ftufltleftuvm!ef!ve ps!lt® !l otdibjmbs!jeljclbd‘fdelfdwvdpefdjpacffollu fpiva
open source, precum PostgreSQL MySQLsau SQLitee ' t vou'! ejt gpojcjmfl hsbuvjulej!lg
tjtufnfmps!ef!pqgfsbsf ;! Xjoepxt-!nbdPT!e j! Mjuofcalal! Upu! df
gspjfduvmvj -1 t°1! eftd sdbc j! gsphsbnvm! ef laeaodazutilanb s f ! e j
jotubmbsfb! ov! evsflDrfinute.Wpjn! mpmd metft ¢ L wpn! dsfb! p! btugfm
gbusb! gbskigh43B). d* sc jj!)

Ebddpngboj b! e wt dervici algudh{d¢ é€xbnriplu,! Amazon Web Services, Google Cloud sau

Njdsptpgu! B{fvsf*-1lgvufec j! jngmfadrmbdpcsbn{bb!! ve f!l vebblugddf soj!!ck
g dvuf! gf ouEbvulpjsojtud b'nebfstfd/i!j ef sjj!dpevmvj-!btugfm!efl!lcb{f
tbsdjojmf!evnofbwpbtus® -!jbs!pldpnvojubuf!jnfot®!ef! v

mb! psjdf!gspecmfn’/
RDBMSs n~of ! cb{b! qgf ousv! pltfsjflef! bq(Riguaslp)jcdreepbrinb gb df s |

dpngbojjmps!t® Ttupdif{f-1t°!lgspdftfeg{file¢gsito! bobmgf fyrf’
"ol!dvopeujoclefldbv{‘ tlej! olujng!vujm/
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PROFESSIONAL DEVELOPERS LEARNING TO CODE
- N —
soce | > i souie [ = 5
vonscuseve: (NN e~ 5 ooy [ 5 [
oot [ 2556% micrasot 5o servor [ 2o 5
reds [ 2225+ wriane [ 23e 5
saiaoe [N 7= Firobasa moaitiens patabase [ 232~
ustcomict R oo [l e grpucTured
byramedt [ 10.31% coud Firestore [ 6:75% DATA
tiencle - 10.06% [HH T N — - 6.24%

Fig. 3.1-6 Sondaj in randul dezvoltatorilor de la StackOverFlow (cel mai mare forum IT) cu
privire la bazele de date pecarele-bv! vuj mj { bu! bovm! usf dvule|j

) lgf !'dbsf !l eps
viitor (RDBMSwurilet vou! f wj ef o¢ j (pabhza[50})! bmc bt usv*!

RDBMSpgf s* ! gjbcjmjubuf-!dpfsfoc® ! b!ebufmps-!tvgpsu! gf ous
puternic - SQL (Structured Query Language), careesteb e f t f b! vuj mj { Wul gbs bjobinj uj dpte j
t* ! npejgjdbejltejl t* 1 bob mstdcdie Th bazele !devdate. sSQIo este Iprinapglygd s n be j j m
jotusvnfoul!lef! mvdsv!dv!ebufmf! ol!tjtufnfmf!sfmbejpobmf]/

SQL-j oufsph' sj! olcb{fleflebuflejlopjlufoejc

Principalul avantaj al limbajului SQL- ! vuj mj { bu! beftfb! o! cb{fmf! ef! ebuf! sf
hftujpobsf!b!jogpsnbc jjmps!)ef! fyf nestesupdrtd pentukolume sv m! gpj |
gpbsuf!nbsjleflcb{fl!leflebuf! mb!p!wjuf{‘!nbsfleflqgspdfthb

Structured Query Language (SQL)este un limbaj de programare specializat conceput pentru
tupdbsfb-!1gsfmvdsbsfblejlbobmj{b!jogpsnbe jjmps! ol!lch
gf ousv!dsfbsfb-!hftujpobsfbl!ejlbddftbsfb!ebufmps-1!qgf
agregareaegj dj f ou‘ ! b! j ogps nbc¢ -fheiegerdrd dcéesared datelar,!oferomd u s vnf ou

p! npebmjubuf!dpowfobcjm"!lejlgpsnbmj{bu’!efl!lb!joufshbd

Fwpmve jb! tjtu$QLompdf TERVEMgspeviflejl dpngbojj!tfnojgjd
Microsoft SQL Server, SAP, PostgreSQE j ! Nz TRM! dvmnj of b{‘ B ¢V INlbgail]eIBIC]! b! TR Mj
pgf s’ ! dhlegfoaiejdeicakcjdbsf ! ov! tf! h:t gtd!oe!! Flydjf qov mbsf b! ebuf mp
nbj!tjhvs*lejlnbjlvepslef!lbvupnbuj {bu

Dsfbsfbl!ej!hftujpobsf biinS@squvduufv sjj!nupssf!be-f!!nepbeujfgj)dEbEIM*j | e
dinrp! cb{' !teflebuf-!tubcjmj!mfh uvsj! ousf! bpgftufble]
ef! bmu* ''gbsuf-Imvdsfb{"' !dv! gpj!egjp!jsktbrijglg adafe.! gj yf -1 g’ s* !
Manipularea datelor (DML):SQLw* ! gqf snjuf !l t‘ ! be® vhbe j-1t* ! npejgjdbecj
ebuf! ol!npel!nbtjw!ej!mb!wjuf{‘ !nbsf-!qgsjo!fgfduvbsf |
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imbinare de tabele (figura 3.1-7). TnExcet | qsf mvdsbsfb! vops! dbouju'cj!nbs
bdec j voj ! nbov kurndpéciale Vv ldnfbfcbs!pd f !~ odf uj ofe uf! gspdftvmlej
erori.

Controlul accesului (DCL): SQLw* ' qf snjuf!t‘ 1l ejgfsfocjbcjlesfquvsjm
vujmj{bupsj-!mjnju~oe!dbgbdjubuf b-lledfl befflehmb'!'t dlvd wf
bddftvm! ftuf!gjf!gbsubkbu!)buvodj!d«oe!tflusbotgfs
partajarea permisiunilor prin intermediul serviciilor cloud.

D ProjectMame Location Budget($) StartDate EndDate Shatus

Shy High Torevi P Yok SO0O0D0 2033-01-0 303-02-31 in Pragress
2 Orearficid Schoal  Chicago 2000000 2025-05.01. 20230230 Caomplated
3 et Plazsg Gam Framcisse  S00D000 203-05-15 0240514 i Pregiress
& Daopntonam Bridge Saattle OO0 2035-02.01 - 20XE08.00 Complated

¥

SELECT Location, SUM(Budget(5)) as TotalBudeet
FROM ConstructionProjects
GROUP BY Location;

*

ece S0L

¢\
SoL
¥

Location Total Budget($]
Chicago 2000000

I M Wik £ 000000

|

l San FranciEco B,000,000
Seatte 3000000

Fig. 3.1-7 Exemplu deDMLTnSQL, ! qsf mvdsbsf! sbqj ecucatehadiniidebcsdf !¢ j ! bhsf hb
pentrugs f mvdsbsf ddatelerupnbu® !

Excelgbdj mjufb{‘!mvdsvm! dv! ebufmf!ebupsju’'!tusvduvsjj!thb
dboujubufb! ef! ebuf! dsfe ube aseménsagbxceln b dcdfprnofg!skyydif rhidtvd brg /nlj
cantitatea de date pe care o0 poate stoca - maximum un milion de randuri -j bs! gf sgpsnboc b! tf! ef
dv! nvmu! "~ objouf! db! bdfbtu*! mjnju*! t* ! gjf! bujot' /! Qsj
wj { vbmj { bjsof vormis sjflbnlbvoo p s ! d b, 8QLjeste maj pbtnivit pentru & gedtiando sethiri mari

de date.

Vsn' upbsf bdezioltdreq datelorstructurate afostb gbsjc j b! cb{f mps! ef! ebuf! dp
Databases), cares f gqsf {jou’ ! p! bmuf sobuj w' ! mb! c, bn{speoid atvad caredb uf ! s f 1
este vorba de volume de date semnificativ nbj ! nbsjle jl ef! dbmdvmf! bobmjujdf/!
ebuflgf!s<~oevsj-! ol!dbsflebufmf!ltvou!tupdbuf! mjojfldv!
pe coloane. Comparativ cu bazele de date clasice, acest lucru permite:
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Sfevdfc jltgbe jvmlef!tupdbsf! gsjo! thpalogne.j nbsf b! fgjdjf
Bddf mf sbsfb!joufsph® sjmps!bobmjujdf-lefpbsfdf!tvoul!
OptimizareaBigDatae j ! ebub! xbsfipvtjoh-!1f/h/ ! Ebub! Mbl fipvtf!E

Vom vorbi mai mult despre bazele de date columnare, Pandas DataFrame, Apache Parquet HDF5 precum

e jdéspre crearea de Big Data storevsj ! cb{buf! qf! bdftufb! o! tdpgvm! bobm,
vsn' upbsf mf! dbqgj u#nkfblutbnefs!bind f; t! wfoj! lgdp'ssncbjul! voj wf st bm! ef ! ebt
tupdbsf!b!ebuf mps!e | iDWHdlatawarkhbusesBgb tdisf | Qb ssuvsb'! Ebub! MbI f

Date nestructurate

Efenjplk psjubufb! ebufmps! vujmj{buf! o! bgmjdbe jjlejltjtufni
jogpsnbec jjmps! hfofsbuf! o! dpot us v-ihtaginj videoclipu,docunentg ps n‘ | e f
ufyu-! osfhjtus' sidpbvé¢joplud j] Bomau! gnpgsisfv! éft uf! wbmbcj m! nbj
fygmpbubsflejltvgsbwfhifsflufiojd' -!voeflgsfepnjo‘!jogp

Datele nestructuratet vou! j ogpsnbc¢ jjl!dbsfl!ov!bv!vo!npefm!tbv!p!lt
pshboj{buf! o!s<oevsjlejl dpmpbof!usbejcjpobmf!db! ol

iolufsnfoj!hfofsbmj-!ebufmf!oftusvduvsbuf!gpu!gj!dmbtjg

Ebuf!oftusvduvsbuf! hfofsbuf!ef!pn-!dbsf!jodmve! ej wf:
documente text, e-mailuri, imagini, videoclipuri etc.

Datele nestructurateh f of sbuf tevdwn!lbd gfohdf ! ef ! ejategtgafngludj wf e j I t f o
gjejfsflkvsobm-!ebuf! HQT-! gflf munfulbjud d ppsnd Bedjojulf efolf wf mpfgn
vo!e boujfs! edexanplat usvde jj-!

Tgsf! efptfcjsflef! ebufmf! tusvduvsbuf-!dbsf! tvou! pshboj
oftusvduvsbuf!ofdftju'!fubgf!tvgmjnfoubsf!efl!gsfmvdsbsf
(Fig.3.1-8)/ ! Vujmj { bsfb! ufiopmphjjmps! gfousv! dpmfdubsfb-1!bobr
eftdijeflopj!pgpsuvoju‘cjlef! ncvo'u‘cjsflblfgjdjfocfj!
b!jogmvfocfjlgbdupsvmvj!vnbol/
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chae L2 DATA
oo | ETL
L DATA( | DATA

%% TN T ) UNSTRUCTURED
o
=

Figura 3.1-8 Prelucrarea datelor nestructurate Tncepe cu transformarea lor in date semi -
tusvduvsbuflejltusvduvsbuf/

Ebufmf! oftusvduvsbuf! sfqgqsf{jou’ [528~o0ud mbjluXl&dfdjpd puphty
dpngbojj-!btugfm! od-u! wpn! ejtdvub! o! efubmjv! ujgvsjm
dbgjupmf!bmf!d* scjj/

Qf ousv! b! gbdj mjub! ejtdve jb-! ebufmf! ufyuvbmf! tvou! dmbt
efhsbc' loftusvduvsbuf-!jngpsuboc blej!lgsfwbmfocb! mps! o

Ebufl!lufyu;! ousflibptvm!oytusvduvsbule ! !l

Datele textuale” o! j oevtusj b! dpotusvde jjmps! bdpgfs*‘ ! p! hbn'! mbs
epdvnfouflgf!ivsujf!mb! nfupef!jogpsnbmf!ef!ldpnvojdbsf!
mvdsv!ej! ou-mojsj! wfscbmf! gmfe dpo¢fel!jbgbshbecbjdjf!t i hb
hftujpobsfblgspjfdufmps!efldpotusvde jj-lef!mb!efubmjij!
mb!ejtdve jjlgsjwjoelgspecmfnfmflef!tjfguadled.® e j!lof hpdjf

TEXTUAL FROJeCY

DATA MANAGER

Hi, we're behind
schedule due
the rain

Yas, wa nead to
to adjust our timaline

_— W/ by a weak
~ W -
0 || 0
Fig. 3.1-9 Date text, unul dintre cele mai populare tipuride j ogpsnbe¢ j j ! vuj mj{buf! o! dp

ejousflgbsujdjgboc jj!mb!l!qgspjfdul/

Jogpsnbe jjmflufyuvbmf!qgqpu!gj!bu~ulgpsnbmj{buf-!d-ulej!
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(.doc,.docx), PDF ! gqsf dvn'!e j! gje j f-gefbaleuafeyeuriubilarf(.ixt)y Bameld informatizate
jodmve! dpsftqgpoef oc¢ Inlbgsn-0d!lusfhtott fdeh ff sljemjf ! §f voj voj mps! ) Uf
" osfhjtus'sjmf!bvejp! bmf! aj t dpcojwjfragg f)/ rod u-flywubdw*! dbsf! o

Ebs-! olujng!dfl!epdvnfoufmf!tdsjtf-!dvn! bs! gmaludlé sf sj mf! g
bv! ef! pcjdfj! efkb! p! bovnju‘! tusvduvs® -! dpnvojd’sjmf! wf
nestructurate, ceea ce le face dificildf ! bobmj { bu!le jl ef!joufhsbu! o!tjtufnfmf!

Di fjb!qgfousv!hftujpobsfb!fgjdjfou'!-bnfenmaustructprat.!Acebty u! ft uf !
mvdsv! w' Il gfsnjuf!t® !l joufhsbe¢ej! bvupnbu! jogpsnbcjjmf! gsfr

date structurate.
A ETRUCTURED
DATA

TEXTUAL A— 1 OF =
DATA = ETLTS H
EXTRACT
TRANSFORM
LOAD

Figura3.1-10Dpowf suj sf b! dpo¢ jovuvmvj!ufyuvbm! o!ebuf! 1

Pentru a utiliza eficient j ogpsnbc¢ jjndf tudfybulvbefevj f! t° ! gjHp! dpeswf suj uf
t usvd (Fgsrd3ul-10)/ ! Bdf t u! q s pledbitel, jhanmuitg ethper !
Sfdvopbe uf sfb)dppwimvj b)) PBShj oj mps! epdnforrhabuf mps'!e j I
mj{jcjm!lef!nbejo']/
Analiza textului (NLP)-j ef ouj gj dbsf b! bvupnbu‘ ! b! «jibifebetefantess j mps ! di f
pentru proiect).

Clasificarea datelor -d mbt j gj dbsf b! jogpsnbcjjmps!)gjoboc f-!I mphjt

Evgsfldvopbe uf s f, HateJetejasthuctyratejqedlus fgj ' j ouf hsbuf! olcb{flef!lebu
bvupnbuf!ef!sbqgpsubsflejl hftujpobsf/

Date semi-structurate € i slab structurate

Date semi-structurate d p o€ j o! vo! bovnj u! oj wf m!deiff! mp' phthbavjslfvhsfv st e b s1ls¢ dlul
btugfm!ef!jogpsnbe jj!jodmvelefobmff mfodfolvtnd srM d ubvoshbbukfble )j erfp!sfl
indeplinite), formatul de prezentare poate varia considerabil de la un proiect la altul sau chiar de la un

bohbkbu! mb! bmuvm/ ! Fyfngmf!ef! btugfm!ef!ebuf! tewwarai! kvsobm
pot fi prezentate intr-o varietate de formate.

Date semi-structurate t vou! nbj ! ve ps! ef! bobmj {bu! efd~u! ebufmf! oft u:
tvgmjnfoubs* ! qgfousv!joufhsbsfb! o!tjtufnfmf!tuboebsej{b
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Lucrul cu date semi-structurate caracterizate printrp ! t usvduvs' ! ol dpoujov'!tdi]j
gspwpd’ sjl!tfnojgjdbujwf/!Bdftu! mvdsv!tf!lebupsfb{‘!g
of dftju' ! bcpsedpmsatelqjf o@jswj el mivids lgpg ffldlesjfj B dalvmjt {f B =ff Hletk
semi-structurate .

Ebs-!" o!lujnqg!df! gsfmvdsbsfb! ebufmps! oftusvstrucusateuf ! of df
gpbuf!gj!sfbmj{bu'!dv! nfupeflejljotusvnfouf!sfmbujw!t]j
Dateslab structurate f t uf ! vo! uf snfo! nbj! hfofsbm!dbsf!efitdsjf! el

jodpngmfu' /! Df m!nbj!beftfb-"! kdetmai-trbihdareseu! epdvnfouf!
h*tftd!vofmf!nfubebuf!)ef!fyfngmv-!ebub-!fyqgfejupsyv
prezentate intr-un mod haotic.

io!l dpotusvde jj-! ebuf mf! t robvaribtdateude prdcase. Db axenmplu,fatesteipot t f t d !
include:

Ftujenj spgfsudbef mfqlsdev"ebuf! gsj wjoe! nbufsjbmfmf-"!dbc
format uniform.

Eftfoflejlejblsbpnfsiiti ospudWEn bdupo QG -~ oe! beopu’ sj ! ufy

ebs! g s ! pltusvduvs® !tusjdulgjy’/

Programe de lucru - date din MS Project, Primavera P6 sau alte sisteme, care pot avea structuri de
export diferite.

CAD(BIM -modele)-d poc¢ jo! fmfnfouf!bmf!tusvduvsjj-!ebs!sfqgsf
ejlefltuboebsevm! qspjfduvmvj/

Datele geometrice, produse de sistemele CAD, potfid mbt j gj dbuf !~ odatelddemifstugturatep e ! db! e
Cu toate acestea,vom clasifica datele geometrice CAD (BIM)ca un tip separat de date, deoarece acestea,
la fel ca datele text, pot fi adesea tratate ca un tip separat de date in procesele intreprinderii.

Date geometricee j ! bgmj dbsf b! mps

intimp ce metadatelee f t qsf ! f mf nf oufmf! gspjfduvmvj!tvou!bgspbqgf!
formate structurate sau slab structurate, datele geometrice ale elementelor proiectului Tn majoritatea

cazurilor sunt create utilizand instrumente speciale CAD (Fig. 3.1-11), care permit vizualizarea in detaliu a

elementelor proiectului ca un set de linii (2D) sau corpuri geometrice (3D).
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3000 BCE - 1960s 1960s to present day
(@ x]
Zlu 5 =
CH_‘J\R/_'L‘__ E J ‘ 3'-2
physical medium digital project data
(artefact) (CAD data)

Fig. 3.1-11 CAD Instrumentelebv! bkvubu! mb! nvubsf b!jogpsnbec jjmps! hfpnf
fizice in baze de date.

Buvodj! dvoe! tf! mvdsfb{'! dv! ebuf! hfpnfusjdf! o! dpotusvd
principale ale datelor geometrice (figura 3.1-12):

1od"’

Confirmarea volumelor : datele geometrice, generatein cadrul programelor CAD (BIM) folosind

nuclee geometrice speciale- ' t vou! of df t bsf ! gf ousv! bl efufsnjob! bvup
ejnfotjvojmf!fmfnfoufmps!gspjfduvmvj /! Bdftuf!ebuf!j
mvohjnjlejlbmuf!busjcvuf!jngpsubouf!lofdftbsf!qgfousv!
ret vst fmps'!e jl b!nbufsjbmfmps

Vizualizare a proiectului:: o! db{ vm! vops! np e jvigyalitares plémentelof pgreviej f d u v mv j
hfofsbsfb!bvupnbu*tlefleftfof!bduvbmj{buf! o!ejgfsjul
jojecjbmftlgfsnjuf!p!  ocfmfhfpmehtrbafbdd sdmjjtej ' ujorucg!fe! julps fj t
ujngvm! gspdftvmvj!lefldpotusvdec jf/

Verificarea coliziunilor :Tngs pj f duf mf ! dpngmf yflef !l dpotusvde jjlej!joc
multor categoridef mf nf ouf ! )ef ! fyfngmv-1!¢c fwjlejlgfsfcj*1lg*‘s']|
wfsjgjdbsfb!dpmj{jvoj mps! k p-bldde!deteatares gpcolizihiiofw‘f!/ ! Vuj mj { |
gf snjufl!t®!ljefoujgj ddflige!ggometricaintie aldmgniele proiectulln,mf mf !

prevenind erori costisitoare in timpul procesuluide d pot us v dec j f /

lef! mb! odfqgvuvsjmflcjspvsjmps!efl!lqgspjfdubsf!johjof

dpngmfyf-!ljohjofsjj!dpotusvdupsj!bv!igvsoj{bu!jogpsnbec j|j
geometrice plane (pe papirus, hartie "A0" sau in format DWG PDE PLT* - | g f ! c brjabstriid‘j d ps b

estimatorii (Fig. 3.122* - qf ousv! vmujnfmflnjmfojj-!dv!bkvupsvm!sjhm
busjcvujwfl!tbv!idbouju'c ! ef31-1lynpentfualinfele miledifcsaumprals j | ef I f mf n
sjhmfmpst!e j!l bmlusbotgpsupbsfmps-!bv!dpmfdubu! wpmvnf! bus

elemente.
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VOLUME
CONFIRMATION

R s~ VISUALIZATION
e N2 OF ELEMENTS
] A

| AL coLusion
CHECK

‘ GEOMETRIC

) DATA

Fig.3.1-12Hf pnf usj b! ftuf ! c b {pdrdmatfiloy wolsimetrig aic efernentsidr, lodre
tvou! bgpj!vuj mj{becj! qfousmibcbuluidb mdvmb! dpt uvm!ej!

inprezent,tbdf bt u* 't bsdj o' ! nbovbm' e j!l dpotvnbupbsf!ef! ujngqg!f
ebupsj u’ ! bqg b sojumgtritejin imstpumdntele GADmMbderne (BIM), care permite ih mod automat,

cu ajutorul unui nucleu geometric special, pc¢ j of s f b !vblumstjice b mf mpsj d' svj ! fmfnf ol
of df t bs' ! db md\ampdrasnétiior volonoetridi. m* !

Instrumentele CADmodernew* ! qf snju-!ef ! btfnfofb-! télemehtmbdrgiegylud bec j e j |
astfelincatt * ! qv uf cybc fordf !sedfb!tin hazadde dpfe d froieptilui pentru a le utiliza in diverse

sisteme, cum ar fi estimarea costurilor, programarea sau calcularea CO- (Fig. 3.1-13). Vom discuta despre

pcec j otfgsffdbjlgj dbec jj mpsi! bl dbotmbimpp mRe&P! gsfdvnlejl eftqgsf
#Pcc jofsfbldbouju‘¢cjmps!e jldvboujgjdbsfb#/

= Model £ patabases

= systems

» CAPEX COMS PMS

CDE ECM CAFM
L, ERP1 ERF4 CPM
-+ EHS EPM ERP3
T BPM ERP2Z IHS

GEOMETRIC 1"'“ SEMI-STRUCTURED - STRUCTURED

DATA % DATA (7 DATA

1
Ch

Fig. 3.1-13 Instrumentele CAD (BIM* | t updi f b{‘ ! ebuf ! suotcandegufe! ef ! ebuf ! dbs
gf ousv!bl!tf!joufhsbl!ejlb!joufsbdc jpob! dv! bmi

Ebupsju'!obuvsjj! odijtf!blcb{fmps!eflebuflej!lblgpsnbt
"o!tpmvecjjmf!DBE!bv!iefwfojuleflgbqu!volujq!tfgbsbu!lef!|]
deu'e jjlogfpsmbe j | mfasernitt s ddusBbuf*-1jodmvtf! ol gjejfsfle


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

UJQVSJ! EF! EBUF! 1|Or2DPOTUSYV DV

CADdate: de la proiectare la stocarea datelor

Tjtufnfmf! npef stoufp!ldD B Bb!{e j! le®UN mf! o! gpsnbuf! gspgsjj-!bef
EHO-! QMO! e j I bmufmf/! Bdftuf! gpsnbuf! bddfqu‘! sfqsf{fou’ s
hfpnfusjb-!dj'!ejl!busjcvufmf!btpdjbuf!aejfdufmps/ ! Jbu’!d

DWGf t uf ! vo! gpsnbu!leflgjejfslcjobs!vujmj{bul!lnagif ousv! b!
rarusj ejnfotjpobmf*tltejlnfubebuf/!
DXFf tuf! vo! gpsnbu! ufyu! gf ou s vntrdsistenele CADB deff t! uebf!t df poofc ! j 3oE ! !
hf pnfusjf-!ltusbuvsjlejlebuf!efl!lbusjcvu-!tvgpsu~oel! bt
RVT este un format binar pentru stocarea modelelor CAD, inclusiv geometria 3D, atributele
fmfnfouf mps-!sfmbejjmflejlgbsbnfusjjlefl!qgspjfdubsf/
IFCf tuf!vo!gpsnbu!ufyul!eftdijt!gfousv!tdCADBM).m! ef ! ebu
Bdftub!jodmvef! hfpnfusjb-!qgspgsjfu‘cjmf!lpcjfdufmps!e
Qf ' mvoh* 'bdftufb-!tvou!vujmj{buf'l!lej!bmuf!gpsnbuf;! QMO- ! |
Efejlejgfs‘! oldffb!df! gqsj wf Figula8.1-1d*p-qlvumg b ¢ fl log pvd 'ms/ fmd sff {! fed
npefm! ef! jogpsnbe jj! bm! gspjfduvmvj! o! ejgfsjuf! gpsnf/!
utilizate Tn paralel, de la desen la coordonarea modelelor de proiect

CAD [BIM) DATA

Geometric properties Attribute properties
of project entities i it project entitie:
RVT IFC NWC = CPIXML gLTF = UASSET = USD DDC

oelinelcieioniis el
I = (R - R o (= s -

Figura 3.1-14 Formatele populare de stocare CAD descriu geometria prin intermediul
gbsbnfusj mps! CSFQ!tbv! NFTI -!dpngmfubec jleflebuf!

Upbufl!lgpsnbufmflef!nbjltvt!w" !qfsnju!t‘!tupdbe jlebufl! ef

e j toate formatele de maisusd po¢ j o! epv' 'ujgvsjlgsjodjgbmf!ef!ebuf
Parametrii geometrici -ef t dsj v! gpsnb-! mpdbmj { bsf .bGesmgtliiaeij nf ot j vo
utilizarea acesteia vor fi discutate in detaliuinceade-b ! e bt f b! gbsuf ! bl d sc¢cjjlefejc
(BIM);

Qs pgsj fu'c-gp ediyeimalj soj gcpvsunbibetiaje]tipuri de elemente, caracteristici tehnice,
identificatoriuniciej ! bmuf ! gqspqgsjfu‘cjlgf!dbsfImf!qgpu! bwfb! f mfn
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Datele privind atributele sunt deosebit de importante Tn proiectele moderne, deoarece definesc
dbsbdufsjtujdjmf!pgfsbejpobmf!bmf!pcjfdufmps-!qgfsnjul!d
vo!dbg'  u! mb! bmuvm! odesdf! glpodjudjvab ¢efjl pljmblyqsmpjbfudsf /! Ef !

Qf ousv! gfsftusflejlvej;lujgvm!ef! dpdRgudd)yde jf-1ujqgv
Qf ousv! gfsfecj-1 tf! osfhjtusfb{"'! jogpsnbecjj! gqgsjwjo
bdvtujd'/

Qf ousv! tjtufnfmf!ufiojdf-!tvou! tupdbec j! gbsbnfusjj!
conexiunilor acestora.

Bdfe uj!gbsbnfusj!qgpu! gj-BMegpabetj ofudwdhlude gijlédatradehff! BBE e
a exportului, conversiei sau accesului direct la structurile CAD interne prin intermediul instrumentelor de

johjof sj/fl!Bdofvftsut''! bcpsebsf! gbdj mjufb{'! joufhsbsfb! jogr
platforme corporative

Johjofsjbdljdmwdsftydvm! DBE! ) CIN*! ftuf! gspdftvm!ef!fyu
joufsof!b!vovj!npefm!lejhjubm!gfousv!b!sfdsfb! mphjdb

g‘' s I'bddft! mb! bmhpsjunjj!tbv!epdvnfoubc jb! ps/jhjobm

ID4T Window, TypF3, Triple glazing
Id | Type Type of glazing |
i | 1
- - D47 TypFs Tripte
-
Window, TypF5, Double glazing
| Type | Typa of glaring |
TypF3 Diomilale
Door, TypeD1, Left-hand opening
| Typa | Qpening Directhon ]
Typil Laft-hand
Wall, TypeWs, Internal mineral insulatio
Type Inszilaticn
10781 TypWa Intersal minesal

Fig.3.1-15Unelementdeqs pj f du-! gf ! m« o h' | mafametrisejsdupdligohatef pnf usj f j !
dpocjjoogpsnbe jj ! efetjdufs!lpggsg Fruf @ g jmf!! f mf nf ouf mps/

Caurmare, o! kvsvm! gjtifdlf gps hff mfirficleddlgbsbnfusj!ej! gspgsjfu’c
dbsbdufsjtujdj!vojdf! bmf! gjfdsvj! pcjfdu! )ef! fyfngmv-
pentru grupuri de elemente. Acest lucru permite nu numai analiza elementelor<f o u j indivitluplé ale
proiectului- ! dj !'e jl dpncj obsfb! mps! o! hsvqgvsj! mphjdf-!dbsf!gp
eicalculelelor” o! t jtufnfltejtcb{fleflebuf
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O entitate este un obiect concret sau abstractdinlumeas f bm* ! dbsf ! gpbuf! gjj/!jefoujg

e jlsfgsf{foubu! o!npe!vojd!tvc!gpsn‘!efl!ebuf|/
p
. " Bounding an
Windows Ll Box Gametry
| d | Typa | Lengre | BB F1 | BB P | Typeof glazing | Gaormanry
== | |
!__ oay | TypEd 15060 B, 1711683 14, LAT1IN] Tiibia oL AR
, | | | | |
. [[F-H] TypeE Lam 1XE T51AT 1R 15137 Tripim M BREE
Doors
| id | Type | Lu=gth | Bbca il | Bliom P2 | Opening Diectizn [T
- | IBd3s | Tyddi S 34, 851361 4. Ehii3E vife-raed AL, REF
LT IR | Typld HEG: il Al NER] 128 781aT Hggri-fiand M R
Walls
e .
e | Id | Ty |H|1.|1h| BBos Pl | B FE | inlatioe Georretry
[1=r; & Tyl noon TAINANY Ll ] imermal mneral XV LR
IbTad | TypWh AED 167 BELT 16T M 5183 ivigread miers ML, B
X elements
s ':h'nl | (F'] Typs | Langth | BB PL | EEae PT | BNN_Para e L hbomaniy
—“—[' = |

t TypiK LEE KK 0 AN, KALLER LLELY MWL, BRE

Fig.3.1-16Gj f dbsf ! f mfnfou!ef!qgspjfdul!dpoc¢ jof!busjcvuf!dbsf!
calculate Tn cadrul programului CAD.

iolvmujnfmfl!lefdfojj-!joevtusjb!dpot usvdcbjsjfrhgg Intg!mg fg{j vdp rhud
tupdbsfblejlusbotgfsvmleflebuf/!Bdftuf!gpsnbuf!qgpu!gj! ¢
Dv!upbuf!bdftufb-!ejwfstjubufb'!ejlgsbhnfoubsfb!mps!dpnaqr
cicluuief ! wj be * I bm! gspjfduvmvj /! Vo! ubcfm! dpnqgqbsbuj w! bm! gqs|j
jogpsnbe jj! oldpot digua8d-17) witstafjvo$b{ dewliymfpivddQRuf! ejt gpo

Pentru a rezolva problemele de interoperabilitate ¢ de acces ladatele CAD ! t vou! j ngmjBtMbe j ! nbob
BIM* 1'e j I dppsckpadgdespgjo- "Hituf! ef! bl dpouspmb! fygpsuvsj mf-1e
integraq‘ s¢ j ! bmf ! e b dnfaltegistdmB.BE! ) CJ N* !

Cu toate acestea, din cauza naturii inchiseej ! b! d p n ggmpfsynjbwi fenjpjs!- ! ft uf !l ej gj dj m! t
bdftu!gspdft-!tdffb!df!pcmjh*!ttqfdjbmjeujjtt* !t fgfduvf {f!
a construi procese complete de prelucrare a datelor in linie (pipeline).
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consTrucTioN CAD (BIM) DATA sTORAG

et
SfasLaEaEd

SR

E-:-mm: nmpnrhﬂ £ ArHhine proparties
prosadt e 1 ply I i
—r—r- ._._.-__-—---\..--J

-

e IR O T T S, TR . T rv.r'_'l.:n.r_'n. s RS e, ey

Lﬂan;;;; -84

CELET

i

Fig.3.1-177Ubcf m! ef ' dpngbsbsf!blgsjodjgbmfmps!gpsnbuf!efl!eb
privind elementele proiectului [53].

Qf ousv!b! oc fmfhflefl!df!fyjtu‘!bu~ulef!nvmuf!gpsnbuf!e
"odijtf-1lftuf!jngpsubou!lt® !l g  usvoefn! ol (BIMpaakvvoffmf ! dbsf
explorate in detaliuinceadeb !e bt f b! gbsuf! b! d’ sc jj

Vo!tusbultvgmjnfoubs!ef!jogpsnbcjj!be*vhbu! hfpnfusjfj!
forma conceptului BIM (Building Information Modeling), un termen de marketing promovat activ in industria
dpotusvde jjmps![54pdfg-~oe! ejo! 3113!

Bgbsjc jb! BM(ROMFUVINWUj!M]iffraxdsdd ! DBE

Conceptul de Building Information Modelling (BIM* - | qsf { foubu! qf ousv! gspAdn ebu’ !’

2002- !~ epjstjbhsifolf b! " o! jojc jbujwfmf! ef! nbGADfluBafht bbnf i !qks e\
jojcjbujwfmflef!nbsl fujoh!bmf!ef{wpmubupsj mps!efl!ltpgux
cjofltubcjmjuf! o!johjofsjb!nfdbojd ! mb!ofwpjmf!joevtu

Jot qj s bc j balvenit dnecanceptlde BOM (Bill of Materials) - Lista de materiale - care a fost utilizat

qgf l'tdbs' I'mbsh* ! ol!joevtusjflef!mb!tg-~sejuvmlbojmps!2:9
din sistemele CAD cu sistemele PDM (Product Data Management), PLM (Product Lifecycle Management)
e j I FSQ-! pgfsjoe! p! hftujpobsf!ipmjtujd‘!b!jogpsnbec jjmp

produsului (Fig. 3.1-8).
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REXIM
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PG Snhmy TV 5K
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Fig.3.1-18 Fwp mve j b! t qf dj g!j dbap ¢ imm'sd (BIIPINOghpbOhhPsnmpsmMps! ej hj
injoevtusjb!dpotusvde jj mps

Ef {fwpmubsfb! npefso*!b!dpodf quvmvj ! CP-XBGM (BxprdedBOM)Mmb ! bgbs|

dbsf! jodmvef! ov! ovnbj! dpngp{jcjb! gspevtvmvj -1 dj!l ej!l tc¢
gbsbnfusj!eflevsbcj mjubufw e/ jlIYCPWNflI opfed wsn lodf 6 urhj-{! b lod  ft & jod
" oldpotusvde jj:;!bncfmf!bcpse’ sj ! vspn‘tsvfsttd!!tv oljus b oetfd poserf fw'

upc¢ j!gbsujdjqgboc jj!mb!gspjfdul!qgfl!gbsdvstvm!djdmvmvij!ef!

P! fubqg' lodibfgjbfs!jc j b! opnf o diobtinvosicgrea printilui gistern (CANparanejrid
(MCAD)bebqubu! tqfdjbm! gfousv! joevtusjb! dpotusvdecjjmps! o
crease anterior Pro-F - - I vo! t jtufn! NDBE! sf wpmve¢ jpobs! gf ousv!johjofs
bojmps!2:91!e jlpb!efwfBju!vo!tuboebse!joevtusjbm!

iod' 'ef! mbl!tg«~sejuvm! boj mps! 2: [96] prdgnancejorf CADgxistentmlaficeeb ! ef ! b ! f
ebu‘ /1" Pcjfdujwvm! gqsjodjgbm! fsb! sfevdfsfb!nvodjj! ofdfthbe:c
gspjfdubsftle jlgptjcjmjubufbl!ef!b!bduvbmj{b!npefmvm!qgqf! cl
unei baze dedate[57].Df m! nbj !jngpsubou! spm! o!bdftu!tfot!vsnb!t*' ! g]j
bvupnbu®' ! bl dbsbdufsjtujdjmps!ejo!cb{bleflebufl!ejlvujmj({
sistemelor CAD.

Pro-F!e jl dpodf quvm!ef!lnpefmbsf!gbsbnfusjd'!fmfnfoubs®!c
vo!jngbdu!tfnojgjdbuj w! ba y b bl B8.Eimp de@de ang gcest qj fc f j ! DBE
npefm! bl gptu! gsf{fou! ol!joevtusjflejlnvmuf!tjtufnf! ny
conceptuali.
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Tdpgvm! ftuflef!bl!ldsfb!vo!tjtufn!ldbsf!t®1lgjfl!tyv

johjofsvmlt' 1 jb! ol!dpotjefsbsfldv!vevsjoc'!lejog
bevtf!gspjfduvmvj!bslusfcvj!ltivimhjjusbdpulj plojpmb@s
/ICAMmj njufb{*“! ol!npel!ofsfbmjtu! fgfduvbsfb!efl!np

Tnceputul procesului de proiectare[59].

- Samuel Heisenberg, fondator al Parametric Technology Corporation®, dezvoltator al

produsului MCAD - Pro-Ee i profesor al creatorului unuiprodus DBE! dbsf ! vuj mj {fb{" ! gps
RVT
1ol johjofsjb!nfdbojd' -!tjtufnfmf! QEdMIi f jQMN!- BNfStQU £ B !I! kB

df ousbm! o! hftujpobsfb! ebufmps!ej! bl qgspdftfmps-!bevo-
pshboj{+~oe! bduj wj u' ¢ j micturiepfodugutliipBOMdeBON, pBOWY f MBON) (Fig. B.1-u s
18).Bdf bt u‘!'joufhsbsf!sfevdf!fspsjmf-!fwju’‘!evgmjdbsfbl!e
ef! mb!gspj fdubsf! mb! qgspevdec jf/

s @NQINEEring

framework

55"“”‘-—E.DH_ b4
EDMS—DMS

cBOM xBOM sBOM
eBOM— pBOM — mBOM

-we—CAD
NC ~— 3%
MBD cuc—m
CFD AE——"---- “CAX

Figura3.1-19Ej o! qvodu! ef ! wfefsf!jtupsjd-!CPN!b!bqg'svu! ol!l
tusvduvsb!ebufmfl!lejo!tjtufnfmf!DBy'!ejlef!b!mflusb

Bdij{jcjpobsfb!efl!ld usf!vovm!ejousf!qgsjodjgbmjijB w«o{"'u
e jlcb{bu" ! qf! bcpsebsfb! CPN!I b! gpt u! nbs dbwHitepapdr-uriBiMc mj d b s f
(2002-2003)[60][61) ' 1 od* ' ef ! mb! nj kmpdvm! bojmps! 3111-!dpodf quvm!

o! joevtusjb! dpotusvde jjmps-! dffb! df! bluldmdametic.u! t fno
Qpgqvmbsjubufb! bl dsftdvu! bu«-u! efdt §hdaje!j ohd.odEgoAD d \nrhjdeb
parametric promovat de acest furnizor - b! ~ om' uvsbu! ef! gbqu! dpodvsfocjj!

bsijufduvsbmf(Fig 3.1420).W0s vod U visbbimfd d f qv uv m! da egnsoligat 'de3fac® 1 - | b df |
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epnj obc j b! hmpIMEOAaD)[62].f ! qj bc b!

closed BIM open BIM

Romarua [— 1]
v Ky T —
Aawiria e e W
Garmany 1 ]
L
. 3 “ Ewirrerand ==y ] L ]
_-—

Fig.3.1-20Qpqv mbsj ubuf b! dRVVuefsus jFEIPCAD pammmetrimdrelat de fosta )
f di j q-Etu@upert pentruBOM-BIMb! dve uj hbu! gpgvmbsjubuf! o!bgspbqgf!

Tn ultimii 20 de ani, abreviereaBIMb ! epc~oej u! p! nvmujuvejof!lef!joufsqgsfu' sj
s‘e" " djojmf! oldpodfqufmflef!nbslfujoh!jojcjbmfldbsf! bv!
care a jucat un rol important in popularizarea termenului, a asigurat de fapt statutul BIM ca abordare

#e uj joc jgjd* #!' b! hftujpo®sjjl!jogpsnbc jjmps/ ! Dv! upbuf! bd
hftujpo' sjh!"mbalfvmp!sdjedmvmvj ! ef! wjbe'® !l bm!pcjfdufmps! vujm
ebs!ojdjpebu’‘lefgjoju‘! o!npel! dmbs

Site-ul web original al furnizorului, care a publicat o serie ded * s ¢ jptivindrBiM Th 2002[60]e i 2003[61], a
sfgspevt! ef! gbgqu! nbufsjbmf! ef! nbsl fujoh! gsjwjoe! dpodf g
Lifecycle Management) utilizate anterior in software v m! ef ! j ohj of s-EfhaniI98063).j d' ! Qs p

BuildingJ ogpsnbuj po! Npef mmjoh! ) CJN*-1Iplopv' ! bcpsebsi
dpotusvdec jfjlejlt hftuj ponumglejcdmpaniei&ujnizgopredp s- ! j ouspev
tfswjdjj!DBE~A! 0! 3113-!bl!tdijncbu!npevm! o!dbsf
heoeftd! mb!npevm! o!dbsflufiopmphjbl!qgpbuf!gj! bqg
hftujpobsfb!dm' ejsjmps/

- BIM Whitepaper, 2003 [61]

Bdftuf! gqvemjdbe jjleyjsnhagwsijejf!! bdw!onff ghuw!mCivMdf j ! cb{f!l ef! ebuf
dvn! tfl nfocjpofbymepbXBlastgb@fIN! ftuf! vol tjtufn! ef! hft
dm' ejsj! o! dbsf ! up b wh singut depazitngsifurasd smérdnibarvea totgrat Heseoalos,

u‘ j fuvsj mps! (BOM-Bitisfoldfatgrialshbc j j mp s !
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BIMf tufleftdsjt!db!voltjtufn!ef!hftujpobsf!bl!jo
upbuf! bduvbmj{®"sjmfl!e jpluebpduflledpejbagjd' Bjtmfg!/f onv! g
deb! gbdf!dv!tdifnf-!tfdcejvoj!tbv!ieftfof!agfl!lgpj-
cpfsfoulejl bduvbmj{bul/

- Site web al companiei CADvendor with BIM Whitepaper, 2003 [54]

Jeffb!hftujpo’sjjlgspjfdu’sjjlgsjo!joufsnfejvmlvofj!t]
ejo!dfsdfu‘sjmflejo!bojj!2:91/V'Ef!fpilpgdhmvetpbagalms
mb! uf snf ovm! #Rghrg 6.1-2¢ fl !Qemufl#lo! 3115-! bdftu! ovn' s! bgspbqg
Whitepaper on BIM din 2002 [64]. J bs! g~ o' ! mb! nj kmpdvm! bojmps! 3111-1!tvec
gsbdujd!ejo!nbufsjbmfmf!ef!nbslfujoh!bmflgvsoj {psj mps!

Efejl cb{b! ef! ebuflej!l bddftvm! mb! bdfbtub! bv!igpmnpu! dpod"
accentul sb! nvubu! gf! hfpnfusjf-! wj{vbmj{bsflejl! 4E/! Dijbs! s
publicat BIM Whitepaper in 2002-b d f mbe | L1gWistepapérqplsid la inceputul anilor 2000 a subliniat
"ol!npel!fygmjdju!mjnju*sjmf!lgpsnbufmps!ofvusf!qgsfdvn!JH
de date CAD:

Bgmj dbec jjmflejgfsjuf!qgpu!gj!jodphdgbujcjmf-1jbs
Sf{vmubuvm! qgspj fdu' sjj ! u[€ADédgosturimamamf ! bt jtubuf! e
ufsnfof!nbj! mvohj!ef! mbotbsf! qf! dnjptegent!e j ! dbmj u
upbuf!bgmjdbe jjmf!nbkpsf!vujmj{fb{"!joufsgfc !
ebuf!mb!ojwfmltd' {vu/ ! Vuj mj {« dIEQest¢ adcopiemf ! t uboeb
ef ! gbdupaformdtubuif STEPUGESY f ousv! b! gbdf!tdijnc!ef! ebut
ef! mb!ejgfsjcjlgvsoj{psj-!'vujmj{bupsjj!qgpu!pcec
df mf ! nbj!cvof!qgspevtf/ ! Ebs! IJHFT!e j ! TUFQ! gvodc |j
face schimb de date lafeldebogp uf ! db! j ogpsnbec jjmf! hfofsbuf! ef!
actuale[...J) ' Efe j ! bdftuf!tuboebsefl!ej !l bmuf!tuboebsef!
fmf!wps!s‘n.of! oupuefbvob! o!vsnb!gspevtfmps!
gsj wfe uf!l cp\h/ F/j Y epbplf anprsf/ mf ! ej ol dbesvm! vofj! bagt
t*ltdijncflejlt*1lqgtusf{flcph‘cjbl!ebufmps!g's'
JHFT-!TUFQ!'\JGD"A!'tbv! QBUSBO/ !'1o0!'tdijnc-!bgmjdb
directbazadedaf ! DBE! t vcj bdfou' -! btugfm! od-u!efubmjij
ov!tflqgjbse’/

- CAD vendorWhitepaper (IFC, BIM "Integrated Design and Manufacturing: Benefits and
Rationale,"2000 [65]

Btugfm-1efkb! o!bojj!2:91!cedimhf’! danfl qqepy mdodjsmpsled hl Lk
dpotjefsbu!b!gj!cb{b!ef! ebuf sadufolmptll echittuFB.cSb! ¢evthf sbgjed] # 4
usfcvj!ltltflsfovoc f! mb!usbevd' upsj-!"jbs!bgmjdbc jjmfl!b



UJQVSJ! EF! EBUF! 1{|GBBODPOTUSYV DY

sfbmjubuf-!qg<«~0'!mb! njkmpdivm! dbdfi gnps!! t3°1!13t1f- A fdpfoldd \qlup/!mt! e B (Cf
jngfsb#-1" ol!dbsf!joufsftfmflgvsoj{psjmps!ef!tpguxbsf!db
gbe “leflef{wpmubsfb!tdijncvmvj!leftdijt!ef!jogpsnbec jj/

Inprezent, BIMf t uf ! qf sdf qvu! db! p! gbsuf!joufhsbou‘!Db!joevtusjf]j
epv' ! efdfojj-!qgspnjtjvojmf! ef! dpmbcpsbsf! tjngmjgjdbu'!
of sfbmj{buf/! Nbkpsjubufb! fomaiw¢ pdmpsf !t vbu!l obdubkmlf pufelf.
tgfdjbmj{buf/! Wpn! bobmj {b! o! efubmjv! jtupsjb! CIN-1! CJN!
joufspqgfsbcjmjubufltejt! ovdmffmf! hfpnfusjdf! o! gbsufb! 7!
datf mps! ef ! qspjfdubsf! ol!dpotusvdec jj#l

iolqsf{fou-!joevtusjb!tfl!ldpogsvou'!dv!plqgspwpdbsf!nb
ushbejc CaDoBIM)dbb| ot usvnfou! ef!npefmbsf! mb!vujmj{bsfbl!t
efgmjof/ ! Bdftu! mvdsv!ofdftju‘!opj!bcpse’sj! ol mvdsvm
fdptjtufnfmf! odijtflejljngmfnfoubsfblef!tpmvejj!eft

Pebu®!dv!ef{wpmubsfb!jotusvnf ouwécespl kabaede!d¢dath CARQfprecurh ! | o wf st *
ejldv!Is‘tqgq~oejsfblufiopmphjjmps! Pqfo! Tpvsdfl!le j! MMN-1! vuj
"oefq'sufb{‘lupu!nbj!nvmu!eflufsnfojj!wbhj!bjl!gvsoj{psj
df ' dpouf b {"® !ddter(babeedé date)s ilpracede.

ioltgbufmf!bdspojnfmpst!ejlwj{vbmj{ sjmps! mb!inpe’ !t f!
ebufmps; !tupdbsf-! ulsdjod'gf g3 p q fi tuExipeotF Tk Is if j! d
Load* / ! Db!e j! o! bmuf!joevtusjj-!ejhjubmj{bsfbldpotusvd
tdijnc-!djlej!p!l!hftujpobsf!dmbs!tusvduvsbu’!lb!jogpsn

Qf ousv! bl vujmj{b! qf | @D@@M,dpagehodéo mbmumf ebuf mp's! e j! sfh.
qgsjwjoe!hftujpobsfb!jogpsnbec jjmps/ ! Bdf-mitfujbfl wWhrh!ldpokotddp s
digitale - voj gj dbsfb-! tuboebsej{bsfb!lej! tusvduvsbsfib! tfnojg
gspgftjpojeujjlejolepnfojvm!ldpotusvde jjmps/
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CAPITOL 3.2.
BSNPOJ[BSFB!2 J! TUSVDUVSBSFB! EBUFMPS!

Dpngmfubsfbl!tjtufnfmps!dv!ebuf! o!joevtus]j

Gjfld ! ftuf! wpscbh! ef! dpsqgpsbecjj!nbsj!tbv!ef! ousfgqgsjo
sistemelor software ¢ i a bazelordedated v! ej wf st duj jo g p sSreudiforgndt YFig. 3.2-1), care, cu

bkvupsvm! nbobhfsjmps-! usfcvjf! t*! dppqgqfsf{f!  ousf! f mf
joufsbdec j pdfmd {d'blsfft-uf lodsdfffnbf{!" el jwoflovjsunv's-j!le jl.gspgju! gfousyv

Invasion
CONSTRUCTION SITE

il g .E BPN :EHS= . I:I__

. ':'“‘FfE“‘_—__i = N U = £ é

camsL. ‘ — || = & ——

; DRONE AR/VR- —— GIS——= = CR --SCM: |
S 7 g | 5D 8D

., s s s = E 8 | o —.E-_.

pMs.| | CAD o-FEM--CAD-c-MEP ERP1 - ‘CPM_—:SNS.. s :
5 = 3D BIM a O |[ = ..f;m.g s+ { fi -_'.-i,H'FID: . -.ﬁ.PLTE_----R!;"H
CAFM-T e ola] = H . :I':I L E | E E
E 6D suppums| = = "‘:': 3DPRINT- i

7D sfnpz aEnps Serra ya ’

| ' ".:'.:'_'.'.'_'..'.'.'.'_'.'_'_'.:'-".'_'.E.--E'-.'_'.'.'.'.'.'.'.: |

Figura3.2-1Qs bduj d-!"gjfdbsfltjtufn!tbv!bgmjdbec jflvujmj{bu'!
una dintre cele mai populare baze de date RDBMS

Gjfdbsf!ejousf!dbufhpsjjmflefl!tjtufnf!nfocjpobuf!boufs
dv!gspqgsjjmflujgvsj!ef! ebuf ! aesworfsistegme.cPentrweptrece fe!lasnpetul mvj ! gv
bctusbdu! mb!dfmldpodsfu-!usfdfn!ef!mbl!ujgvsjmfl!lefl!lebuf!

Mb! mjtub! ef! tjtuf r(Aigurg2sAp j! {bbed‘ vihb od fbsdjvpns!! uj qvsj mf ! t qf dj
epdvnfoufl!ldv! dbsfdddsehf t uf b! mvdsf b{"‘ !

Investitor (CAPEX)

A Date financiare: bugete, previziuni de cheltuieli (date structurate).

A Ebufl!qgsjwjoelufoejoctfmflqgjfcfj;!bobmj{f!lefl!qgjbc" !
AEbuf!kvsjejdflejldpous)bduvbmf;!dpousbduf!)ebuf! uf
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viva _m. v.ivda vViva ) VIVd= vVvlvd
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]

|

_nm: o+ Qvd- n,.__m.“_._u avo .'m_._n

00 O]r=
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Figura3.2-2Joevtusj b! dpotusvdec jj mps lcwjuojunijsffgiftes ¢Hre!l ovnf spbt f ! t ]

u s b u #iferige’ tipuri de date .
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Sisteme de management (PMS, CAFM, CQMS)

ADate despre proiect: grafice, sarcini (date structurate).

AEbuf! gsjwjoe! ousfcjofsfb!jotubmbe-gtricmpts)., ! gmbovsj ! e
ADate privind controluld b mj u‘ ¢ jj ;! tuboebsef-!sbqgpbsuf!ef!jotqfd
CAD- ! GFN!e j I CJN

ADesene tehnice: planuri arhitecturale, structurale (date geometrice, date nestructurate).

ANpef mf ! ef! dm' gejbujf;!leNpeayfsmifl InbEf sj b mf Isthuetatej. ! hf pnf us|j
AcCalcule tehnice: analiza sarcinii (date structurate).
Tjtufnflef!hftujpobsf!bl!eboujfsvmvj!)FIT-!TDN*
AEbuf! gsjwjoel!tjhvsboc blej!lt® o  ubufb;!gspupdpbmf! ef
AEbuf! gsjwjoe! mbocvm! ef! bgspwj {jpobsf;!tupdvsj-!dpr
ARapoarte zilnice: ore de lucru, productivitate (date structurate).

Drone, AR/VR GIS, 3D-printing

AHf pebub; !i‘“scjlupgphsbgjdf!)ebuf! hfpnfusjdflej!tus
AEbuf! olujnqg!sfbm;!wjefpdmjqgvsj'lejlgpuphsbgjj!)ebtl
AModele pentru imprimare 3D: desene digitale (date geometrice).

Sisteme de management suplimentare (4D BPM, 5D ERP1)

AEbuf ! gsj wjdpt wysnjgmfm! e g d datesshuctiiratd).f t uj n‘ s j

AHf tuj pobsfbl!npejgjd sjmps;! osfhjtus'sj!bmflnpejgj
ASbgpsubsfb! gfsgpsnboc fj;!joejdbupsj!efltvddft!)ebel
Jouf hsbsfbl!lejldpnv,KFIDAMSIRPMe buf mps! ) DEF
ATdijncl!eflebuf;!tdijnc!efl!lepdvnfouf-!npefmfl!lefl!eb
ARFIDE jl ebufleflvsn'sjsf;!mphjtujd' -!hftujpobsfb! bdrt
ANpojupsj{bsfle pesiteppsydprablutffla{upssjduvsbuflejloftusve

Btugfm-!gjfdbsf!tjtuf n-ldelatoj! tj wfernvft mfs!j éofl !dipfott wiesipambke gidj 'mip !se! b o
ebuf! pqgf spbgfjspfobb{mflldv! gspgsjvm!ujqg!ef! | ogpialkelksHeigaull t usvdu
efl ebuf#! dv! dbsf! qspgftjpoje ujj leuyswfcsvtj/flIDxv !!unpvbdusff!{bfdf{tju
fovnfsbsf!blgpsnbufmps!ov!ef{w mvjfldpngmfyjubufb! mvds

1o!lgsbdujd* -tdpngbojjmfltfldpogsvou'!dv! gbquvm!d" ! ebuf
tvou! hbub!t*“ ! gjf!vujmj{buf! #db! bubsf #/ ! Bdf twusljmvlidgsj\e!jfftsL
DBE!e j ! bmuf ! g p dicl devahalizdt lowsiristrumente atanéajd. Acesta este motivul pentru care

vsn' upsvm!l gbt!difjf!ftwd!! aspdfttg!ppgledratdaif dddrhjd{frip g 'wj { v b mj {
luarea deciziilor nu pot fi automatizate Tn mod eficient.

Usbotgpsnbsfb!ebufmps;!gvoebnfouvm!ftfoc I

1ol gsf{fou-!nbkpsjubufb! dpngbojj mp 80% dinproceselglsrvilaiece* ! dv ! v c

tflcb{fb{'! od'! gqf! e-aidde talcd fardiliare Exvaid ] deb{ f if ! ef ! ebuf ! s
(RDBMS)[66]/ ! Dv! upbuf ! bdf t uBb%bdinopd mbd ff miyepjshbdf Rl dbsf!jous: !’
companiilor sunt nestructurate sau slab structurate (Fig.3.2-3)[52)/ ! Bdf t uf b!jodmve! ufyu-1"h:¢

imagini, CAD-npef mf -l epdvnfoubcjfolsfhljgusnbyj!@E@j plej! wjefp-1!c
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multe altele.

iolgmvt-!wpmvnvm! efl! ebuf! oftusvwdibv dowfb!md d cedj! adws'fle tu'flsd d ff it
55-65%([67)/ ! P! bt ugfm! ef! ejobnjd' !dsffb{*!ejgjdvmu‘cj!ltfsjpbt
afaceri existente. Ignorarea acestui flux de date multiformat conduce la formarea unor lacune

jogpsnbec jpobmflejlsfevdf!dbgbdjubufb!ef! hftujpobsf!b! o

60%

PER YEAR

%o

Fig.3.2-3Dsfe uf sfb!bovbm'" ! bl ebuf mps!oftusvduvsbuf!dsffb{* !
jogpsnbe jj! olqgspdftfmf!lef!bgbdfsj/

Jhopsbsfb!ebufmps!dpngmfyf!oftusvduvsbuf!e j!b!lebuf mp
bvupnbuj {bsf!gpbuf!evdf! mb! mbdvof!tfnojgjiMbuj wf! o!q
mvnfbl!lef!btu® {j-!dbsbdufsj{bu'"!ef!pldjsdvmbe|jf!jodpo
dpngbojjmflusfcvjf!t® ! bepquf!p!bcpsebsf!ijcslje'"!b!hf
eficiente de abordare a tuturor tipurilor de date.

Difjb! hftujpo'sjj!fgjdjfouf! b! ebaf mpsnb ddifegtelat phrids ! pshboj {
date "Babel'" j odmvtjw! gpsnbuf! oftusvduvsbuf-! ufyuvbmfl! e j!l hf
structurate)) ! Bdf t u! gqspdft! usbotgpsn' ! tfuvsjmf!ibpujdf!ef! ebuf
sisteme, q f s n j astfeblumrea deciziilor pe baza acestora (Figura 3.2-4).
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MULTILINGUAL
BABYLON — UNIFIED DIALECT

Fig.32-4Tbsdj ob!gsjodjgbm‘!b!efgbsubnfoufmps!ef!hftujpob
"Babilonul" de date diverse® i multiformat Tntr-un sistem structurat € i clasificat .

Unul dintre principalele obstacole in caleaacesteibsnpoj {‘ sj! s‘* nvof! ojwfmvm! td® {v
dintre diferitele platforme digitale - "silozurile" despre care am discutat In capitolele anterioare.

Dpogpsn!sbgpsuvmvj-!Jotujuvuvm! Obc jpobm![8d' Tluboebse:
tmbcb! dpngbujcjmjubuf!b!ebufmps! ousflejgfsjufmf! gml
jogpsnbec jjltejli mbldptuvsj!ltvgmjnfoubsf!tfnojgjdbuj wf,
interoperabilitate a software -ului au cauzat pierderi totale de 15,8 miliarde de dolari pe an n

epnfojvm!dpotusvde jjmps!efl!dbqgjubm!ejo! TVB-!voefl!l ep:
eflgspgsjfubsjjlejlpgfsbupsjj!ef! dm [68.Stidiull = o! t qf dj bi
nfocjpofb{’ -lef!btfnfofb-!d'!tuboebsej {bsfb!gpsnbuf
ej! " ncvo'u‘cjlfgjdjfocb!qflupulgbsdvstvm!djdmvmvj! e

Conform studiului CrowdFlower din 2016 [69]- ! dbsf ! b! wj {bu! 27! 111! ef! dfsdfu’ up
gsjodjgbmb! gspcmfn‘!s‘“nof! ebufmf! #nvsebsf#!ej! nvmuj g|
sftveutsuntcb{fmf! ef! ebuf! gjobmf! tbv! notrpuhpemdcit pehttu” o w' ¢ b :
gsfh®* ujsfb!jogpsnbec jjmps/!

Dvs*c¢c bsfb-!gpsnbubsfble jl pshboj{bsfbljpdwmd'vioyyod‘nbrmtb!h? 5&
Bgqspbqgf!p!djodjnf!ftuf! bmpdbu® !d*vu*®sjjlejldpmfdu’ sjj!
"ol tjmp{vsjlejljobddftjcjmf! gfousv! bobmj{'/!2ajl epbs! b
bobmj {fj-!sfbmj{‘usSjsjjjefflgqpaef éfhpp| ! Sft wudym! ujngvmvj! ftu
sbgqpsu’ sjjltejtltdfsdfu'sjjltvstfmps!ef!jogpsnbec jjltvgmjn
In medie, activitatea de prelucrare a datelor aunuimanagerf t uf ! ej ¢ wg'j cdy m! Figunaf3.B-{ * !

5):

Dvs‘c bsfblejlps@®®BYf ypstibodbebuvmps! ebuf! dvsbuflej!ltu:
semnificativ timpul de lucru al analistuluie j ! gpbuf ! bddf mfsb! gspdftvm!lef! o
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Colectarea datelor (19%):P! gspwpdbsf ! nbkps' ! qf ousv! gspgftjpoje uj]j
ftuf!h " tjsfb!tfuvsjmps!eflebuf!sfmfwbouf/!Beftfb-1!el
pshboj{buf!ibpujd-!dffb!df!gbdf!ejgjdjm !'bddftbsfbl! |

Npef mbsf O ow'c bsEf tnffgdbjojdsgWwp®RFy'!! ef! mjgtb!ef! dmbsj u
afaceridin partead mj f o¢c j mps/ ! Mjgtb!vofj!efdmbsbecjjlef!njtjvol
al celui mai bun model.

Alte sarcini (5%):qf ! mvoh* ' gsfmvdsbsfb!ebufmps-!bobmje ujj!usfc
fygmpsbsfb!ebufmps!ejol!lejgfsjuflvohijvsj-!dpnvoj dbsf
sfdpnboebsfb!pqujnj{*sjjl!qgspdftfmps!ej!ltusbufhjjmps]/

Mining data

Other for patterns

Building training sets
Building training sets

Collecting
data sets

Cleaning and
organizing data

Fig.3.2-5Qf ousv! df !l gqfusfd!dfm!nbj!nvmulujng!nbobhfsjjlefl!eb
[70]).

Bdftuf!ftujn®sjl!tvou!tvtce jovufl!lef!bmuf!tuvejj/!Dpogp:
2015[71)- ! ousf! 61&!'ej!:1&!'ejolujngvm! gqspgftjpojeujmps! e]
yCJ*!1 ftuflefejdbu!gsfh®ujsjjl!ebufmps!gfousv!bobmj{‘ /!

Dvs‘c bsfb-!wbmjebsf bsifeqjs!if g o6 j {pd scfbb{!" d bfuffrogsg bm' ! qf ousv!
bobmj{*'!'ejo!bwbm-!pdvg~oe!g~o0o‘!'mb!:1&!'ejolujngvm!dfsdfu

Bdf btu'! nvod' ! njove jpbt* -1 jowj{jcjm ! gfousv! vuj mj{bup:
efobuvsfb{*!jofwjubcjm!bobmj{fmf-1!joevd! o! fsphsfleij!lqp
ftuf! npuj wvm! qf ousv!hbdsbfs!feljglstpudlf d d bmd-e jfe{f bndafflvisbnf eh obmp & ! ev c 1
dpngmfubsfb!pnjtjvojmps!g~o‘!mb!bsnpoj{bsfbl!l-desinau’c j mps!
gj bus‘ leflufnfmjfl!bltusbufhjfjlejhjubmf!npefsof]/

Btugfm-!usbotgpsnbsfb-!dvs‘cbsfbl!ejltuboebsej {bsfb! ufnf
gbsuf! b! ujngvihygjlot ¢ fmdj Brhje! wjj ng-sh!ebjswjed ud fsm!j v Il ey dfg*pt j cj
mps! fgjdjfouf! o! dbesvm! qspdftfmps! ef! bgbdfsj! npefsof/
ebufmps!ov!fqvj{fb{‘!tbsdjob!ef! hftujpobsf! pngimgun‘ ! b! gmv
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fubgfj! ef! mtsubtrasg- { S fwjeojf ! j ngpsubou’ ! bmfhfsfb!vovj!npefn
"o!npelejsfdu! dpogpsuvm!e jihdtapglediiefioare delprelvcchrev mvj ! dv! j ogps

Ef pbsfdf! ebufmf!ej!l pcjfdujwfmf! ef! bgbdfsj! tvou! ejgfs]
npefmfmps!eflebuflejlt*ltflgpbu'!tfmfdub!tbv!dsfb!tusyv
ef! npevm! o! dbsf! tejoat fflt dmfj nf o wff-mbf yjmd'!! usfj! npef mf
tusvduvsbufle jlhsbgjdf/ ! Gjfdbsf!ftuf!gpusjwju!gfousv!t

Npefmf!lef!ebuf;!sfmbecjj! ol!dbesvm! ebuf mps!

Datele din sistemele informatice sunt organizate in diferite moduri - o! gvodec jf! ef! t bsdj oj mf
tupdbsf-!lqgsfmvdsbsflejlusbotnjufsf!b!jogpsnbefprinanps/ ! Qs
" oldbsfltvou! tupdbsbéymgebhbupymbavet Vofufldejflt ipg v m!l sf mbe
elemente.

Datele structurate b v! p! t di fn* ! dmbs* e jl sfqgfubcjm ;!1tvou! pshbo
dpmpbof! gjyf/ ! Bdftu!gpsnbu! pgfs‘ ! gsfwj{jcjmjjlubuf-1wv
jouf sph'-sljmbp!sg'jTnRUM b s f ! e-hazehiddate (RDBEMS), Exéel\CEV g mf !

Datele slab structurateq f snj u! p!/tusvduvs !gmfyjcjm' ;!'fmfnfouf!ejgfs
gpu!gjl!tupdbuf!tvc! gpsn' ! &XMLsaufakelosmate fe/dbchmeriten Acesfelddtev ou! KT P
tvou!dpowfobcjmf!buvodj!d«oe! ftuflofdftbs!t‘!ltf! npef mf

gflef! bmu* ' gbsuf-!dpngmj d’ ! figpwd3dRi6l b!e j! tuboebsej {bsfb!e

Data Model Storage Format Example
E E E Relational C5Y, 50L A table of doors in Excel
%} Hierarchical | JSOM, XML | MNested door objects inside a room
@ Graph-based | ROF, GraphDB | Relationships between building elements

Figura3.2-6Vo! npef m! ef l ebuf ! ftuf! pl!tusvduvs' ! mphjd‘!dbsfl!le
pshboj{buf-!tupdbunsidtemj ! qsf mvdsbuf! ous

Alegerea formatului adecvat depinde de obiective:

Ebd* ' wjuf{b!ef! gj musbsfulbecjf!md onf mjs{f‘ ndIsV tjRp BMISpadeddg sTRVo u °
date columnare) vor fi suficiente.

Ebd* ! ftuf!ofdftbs® ! gmfuyfj!cnjbnj!uch uoffb! !saticevud unvjs{jbjc!j ! KT PO
Ebd' ' ebuf mf! bv !baifeclmbedate graicpmagfmd ‘yif wj {j cj mjubuflejltdbr
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iolcb{fmf!ef!ebuf!sfmbcjpobmf!dmbtjdf!)SECNT*-!1gjfdbsf!
s~oe-!'jbstgspgsjfu‘cjmfl!tbmfl!lef!dpmpbofmf!ubcfmvmvj /! Ef

dpoc jof!dsnqgvsj mffl-3 B durhcofg mt! anbMfgepfdj! ¢ |j d D& 3.3-7p.ej d° ! dbnf
1ol cb{fmf! ef!l ebuf! sf mbesjf pndb Mfj Imd mh tvjodif! Ig)pSBEONT ! t vc! gpsn'
" osfhjtusbsf! sfgsf{jou‘! vo! pcjfdu-!jbs! dpmpbofmf! sfqsf

eftgsflvejlejolqspjfdul!bsbu® !btugfm-1!xwceefl!ldy!fjdebfsofujsg.jodeb u

e jlbusjcvufmf!tbmf!vojdf-!jbs!mfh® uvsb!dv!dbnfsb!tf!sfhbh
G
T & &
Door 1D Room D Height (mm) | Width(mm) | Fireproof
JET_ ID1001 101 2000 900 Yes
JET_ ID1002 101 2100 800 No
JE= 01003 102 2000 860 Yes

Fig.3.2-7Jogpsnbec jjleftgsf!dfmflusfj!fmfnfouf!bmf!dbufhpsj
tabel structurat.

in formate slab structurate, cum ar fi JSON sau XML, datele sunt stocate intrp! gpsn' ! j fsbsijd*!
jncsjdbuf-1" ol dbsf! fmfnfoufmf! qpu! dpoc¢ jof! bmuf! pcjfduf
npefmbsfb!vops! sf mbec j jJlodgppnsgnnbfcyjfj!!” tojunsj fmbfsnif! ngfsojuwfj/ole ! ve j mf !
au fost inregistrate intr-p ! gp s n‘ ! t WFigurad3i2v)ssbnureprezentate intr-un format slab structurat

(JSON) astfel incéat (Figura 3.2-8) acestea devin obiecte imbricate in cadrul Rooms (Rooms - ID), ceea ce
sfgmfdu'! o!npe! mphjd!jfsbsijhb
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L N doors json

"Rooms": [
il =l
*Ib": 181, @ @, \&,
rn “Doors": [ L
" {"I0": 1, "Height": 2888, "wWidth™: 988, "Fireproof": "Yes"},

j-l {"I0O": 2, "Height": 21pe, "Width": B84, "Fireproof": "No"}
1

:
{

"IOf: 182, @ @ {t/.
. "Doors": | =
: {("I0": 3, "Height": 2888, “"Width": 858, "Fireproof": "Yes"}

1
}
1

- [

Fig.32-8Jogpsnbec jjleftgsf!fmfnfoufmf!ejo!dbufhpsjb! #Ve|]

inrvo! npefm! ef! hsbg-!ebufmf!tvou! sfqsf{foubuf! db! opevs|j
mvdsv!w' gfsnjuf!t*!wj{vbmj{bcj!sfmbejjmfldpngmfyf!ejo
ve jmflejldbnfsfogmét £f ol lgsfpthuffidsvesyn‘dd pbosf b ;

Nodurile (nodurile) s f gqsf {j ou’ ' gsjodjgbmfmf! fouju‘cj;ldbnfsfl!)
(ID1001, ID1002, ID1003)

Spt uvsj mf !Ibysnbfunl’lusvfsmbmafj*jIlmf ! ej ousf ! bdftuf! fouju‘cij-1e
bovnju‘!dbnfs"

Atributele t vou! bt pdj buf ! opevsjmps!ejldpocjo!l!qgspgsjfu‘cijr
gpd! gf ousv! ve j *

Fig.32-9Jogpsnbc jjleftgsf!foujubufb!vejjlqgspjfduvmyvj

1o!'npefmvm! efl ebufl!l hsbgjdf!bm!eftdsjfsjjlvejmps-!gjfdb
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mf hbuf! ef! dbnfsf! gsjo!nvdijj-!dbsf! joejd'! gbgquvm! d' ! ve
Yy o'me jnf-!meccjnf-!sf{jtufoc' ! mb! gpd*! tvou! tupdbuf! db!
detalii despre formatele graficee j ' ef t qsf ! npevm! o!dbsf!tfnboujdb!hsbgjd"!
vor fi discutate in capitolul"Fnf shf oc bla f hbbppdpmphj.fj! o!dpotusvde jj

Bazele de date graficet vou! f gj dj fouf! buvodj! d~oe! ov! bu~u! ebufmf!’ o
bdftufb-!dvn!bs!gj! o!tjtufnfmf!lef!sfdpnboebsf-!tjtufnf
dpngmfyf! o! gspjfdufmf! ef! hfeuj hbebgf!thhgmtgpdbt dismpsF b
gfsnjc ~oelbe* vhbsfbl!eflopj'ltlujgvsj!eflebuf! mb!hsbg! g’ s* !
dpngbsbec jf! dv! ubcfmfmf! sf mbec |jpodbmhsig! agw!shlgpf mf! p U sdvpc
supli nf oubs"' I-thstemhlddteopdntrp! cb{‘ ! ef ! ebuf ! evjoe!jhnsfbogt!jopvo bdrs‘f e  ud u so
ef! sf mbe jjlejlov!iqgfsnjuf!pce jofsfbl!efl!lopj!jogpsnbejj/!

Gpsnbtle jltdifnb!ebufmps!bs!lusfcvj!t®lgjflbebqgubuf! mb
care trebuie Tndeplinite. Pentru a lucra eficient in cadrul proceselor de afaceri, este important
t*rttflvujmj{f{f!bdfmf!jotusvnfouf!ejlnpefmfllef! ebuf!
sbgjetltejl!nbjlve pslgptjcjm/

|
[S=——=1 je=———4
=—— i ]
TABULAR HIERARCHICAL OR GRAPHICAL
i STRUCTURED FORM T NESTED VIEW REPRESENTATION

Figura3.2-10Bd f mf be j ! jogpsnbec jjleftgsf!fmfnfoufmf!qgspjfduvmv,
utilizdnd modele de date diferite.

1ol qsf{fou-!nbkpsjubufb!dpngbojjmps!nbsj!tflildpogsvou
ebufmps/ ! Gjfdbsf!ejousf!tvufmfltbv!njjmflefl!ibgmjdbec j
dsffb{“! p! dpnqgmfuymodebindivilual gstefadesea telzeci de ori mai complex
efdewu! ftuflofdftbs-!jbs!bhsfhbuvm!luvuvsps! npef mfmps!
dpngmfyjubuf! fydftjw ! ohsfvofb{'!tfnojgjdbujw!bdujw
utilizatorilor finali.

P! btugfm! ef!dpngmfyjubuf! jngvof! mjnju'®sjlttfsjpbtf! btvaq
Gjfdbsf! fmfnfou! opv! ejo! npefm! ofdftju’! dpe! tvgmjnfoul
bgspgvoebu‘!ej! bebqubsf bfl!Imbdfttpunivis!jd anfft! dflyd g tud voujf mfl 1 Bpjblu’
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fdijgfjlef!bvupnbuj {bsfl!ejo!dbesvm!dpngbojfj-lusbotgps
ejleflevsbu’/

Dpngmfyjubufb!bgfdufb{ " lTupbuf!ojwfmvs)mf!bsijufduvsjj!
fyqsjn‘!l gqsjo! dsfe ufsfb! ovn® svmvj! ef! ubcfmflejl dpmpbof
pcjfduf-!ldpngmfyjubumptdfubbtfbhgdmpuf mps!mmymb|] gspqgsj fu‘c
precum XML sauJSON- ! dpngmfyjubufb! tf!nbojgftu’!qgsjo!tusvduvs]j
inconsecvente.

Dpngmfyjubufb! fydftjw !'b!npefmfmps!ef! ebuf! gbdf! db!
fgjdjfouf-tdjtltejlejgjdjmlef! ocfmft!lefl!d usf!vujmj/{
mjohwjtujdf!ef!nbsj!/elj@dmdmfvrol!l’e ge! fbrhff rof gjjj!!MMN! b! dpn
eflebuflejlblgsfmvds® sjjlebufmps! ftuf!dfb! dbsf!sjej
tvgjdjfouleflvepsleflvujmj{bu!gfousv!b! odfgf!t'! gj

Dijbs!ej! buvodj!deoe! npefmfmf!ef!ebuf!tvou! bmftf!ldv!
bddftvm! mb! ebuf! ftuf! sftusjdec jpobu/! Gpsnbufmf! ef! qspq
dpngmjd° ' bvupnbuj { banlthltevjq!s bd mowyws'nlbd g gunpmsrmhwef ! gqspgsj fut
ebuf! opj-tdjtejtvo! tjmp{! copeimjisiuleadgvsstd o ppbswimvg j/ ! LQd dfutshr
bngmpbsfb! gspecmfnfj-1! ftuf! jngpsuboul! t* ! bdbnbg{f duffoyfbd
gspdftfmflejhjubmf! ol!dpotusvdejj/

Gpsnbufmf!gspqgsjfubsflejljngbduvm! bdftupst

Vob!ejousflqgsjodjgbmfmf!qgspwpd® sjltdv!idbsf!tf!dpogsvou’
bddftvm! mjnjubu! mb! ebuf/!Bdftu!mvdsv! ohsfvofb{‘!joufh
gbdf ! epjschjbdojji‘b!'sf b! vops! gspdftf! fgjdjfouf/!Vujmj{bsfb! gj
"odijtfltflbgm !'beftfb! mb!psjhjofb!bdftups!ejgjdvmu'cj

Ejo! g dbuf - ! gmukeprogramé wilizdte{if joaue Mt usj b! dpotusvde jjmps! qfsn
tbmwf {f!l ebufmf!epbs! o!gpsnbuf!gspqgsjfubsfltbv! o! dmpyv
tusjdu! mjnjubuf/!ajlov!ftuf!ofpcjeovju!db! EBdfltnubfj!!t pmve
inchise ale unor furnizorimaimari/ ! 1 o! dpot fdj oc* -1 dijbslejlef{wpmubupsij]j
eftdijtfl!tvou! pcmjhbec j! tratidufirog.f duf! sf hvmjmf! ejdubuf! ef

1oltujnqg!df!tjtufnfmf!npefsof!ef!hftujpobsf! b!ebufmp
nvmu! gpsnbuf !e j! {Fig[8.4-8) hazeld de eafe bakategpe CAD (BIM ! e | |
tjtufnfmf! FSQ!e j! DBGN! bgf sfoufl!s‘ nvo!#jotvmfl#! qspaqgs
industriei (Fig. 3.2-11).
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i i Pos I
Banking and Finance e
weo. I
Healthcare Ll
E-Commerce sore [ =~ [
Education icrosat soc server (D 27+~ ]
Travel and Hospitality wogooe | 25
Telecommunication aocs [ 25
Government warioo [ 7o @
Social Media sasticsearcy [N 5=~
Real Estate Dymamoh - 10.31%
Deacle - 10.068% E:]
: : ,?9 CAD
Construction ? s a i
Designing . = ERP

Figura3.2-11Dbsbduf svm! odijt'!ejlgspgsjfubs!bm!ebufmps!dsff
accesului la date.

Gpsnbufmfltejlgspupdpbmfmf! odijtflejlnpopgpmj{buf!ov!ty
iol!nvmuf!tfdupbsf!bmf!fdpopnjfj-!mvqub! ngpusjwb!tuboeb
dv! odf uj o(FigufaB.2-12pfpwj tsyfjde b! vops! cbsjfsflbsujgjdjbmf! mb!
e jlbevodjsfblefqgfoefocfjleflgvsoj{psjj!nbsj/!Pebu’!dv!d
dpodvsfoc lqgvs'!ejltjngmv!ov!bvdfuljefgitdpj mf itqjvfocef !l ajstpjwyplkdmfs
gpsnbufmf! odijtflejl bddftvm! mjnjubu! mb! ebuf! efwjo-!" o
jogpsnbec jjlejldgeBe ufsfb!fdpopnjd' !

Ebd ' nbe jojmf!gspevd! upu!dffbl!df!bwfn!ofwpjf-1Dhb
npevm! o!dbsfl!bdftuf!cvovsj!tvou!ejtusjcvjuf/!luU
wj be * I'qsptqgfs‘“ ! ovnbj!lebd!cph*cjblgspevt® !l efl!nb
oamenimps! wps! bkvohg!t" d‘usj fjf 'bhdk fldwulsebd’ ! gqspqgsj fu
gbdf! mpccz!dv!tvddft! ngpusjwb!sfejtusjcvjsjj!ec
nfbsh*! o!lbl!epvblejsfdejf-lufiopmpjb!dpoevd-oe

- Stephen Hawking, astrofizician, 2015
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Monopolies or tight control
over critical data formats

Telecommunications:
Proprietary Protocols

1970s-1980s

Computing Industry:
QOpen Source Movement

1880s

Document Formats:

PDFs and DOCs Late 1980s to 19805

Weh Brawsing: Mid-1990s to early 2000s

Browser Wars

Media:

Audio and Video Codecs 19905-20008

Fig.3.2-12Npopgpmvm! bt vgsb! gpsnbufmps!ejlgspupdpbmfmps! ef
fydmvtjw !'b!'joevtusjfjldpotusvde jjmps/

Ca urmare, din cauza accesului inchis la bazele de dateq s phsbnf -! nbobhfsjj! ef! ebuf -

tgfdjbmjeujjt Jultejl ef{wpmubupsjj!dbsf!l dsffb{‘! bgmjdbc

bdftupsb! o! joevtusjb! dpotusvde jjmps! tf! dpogsvou'! ol

software (fig. 3.2-13* / | Bdf t uf ! ef gf oefoc fltvc!lgpsnb!vops!tusbuvsj!

efltpmvedpdfdwj! BaQJ! t qf dj bmj { buflejljotusvnfouflej!ltpgux

Vo! BQJ! ) Bggmj dbuj po! Qsphsbnnjoh! Joufsgbdf*! fltuf! p!j
gpbuf!joufsbde jpob!dv! bmuvm-!g* d-oe!tdijnc!eflebuf!
bddftf{f!dpevm!ltvst® /! Vo! BQJ! ef t nissjerhéxterpmj dj u‘ sj mf ! q
gpsnbuvm! o!dbsf!bslusfcvj!t'!lgjflbdftufblejls‘tqgvo
standardizat intre modulele software.

ovn' svm! nbsfleflefqgfoefocflefl!tpmve jj! odijtf!gbdf! db!
afaceri dintrp! = ousfqgqsjoef#lsitj ufedfuwjsd’ Instpghertei deperidénte ee dolitica
furnizorului de software de a oferi acces de calitate la date.

Ef gf oefoc bl!ef!tpmve jjlejlgmbugpsnf! odijtf!dpoevdf!ov!
ef! bgbdfsj /! Npejgjdbsfb!ufsnfojmps!ef! mjdfocijfsf-1" odi
structurii API - toate acestea pot bloca procesele critice. Dintrp! ebu‘ - ! t f! epwf efanuf! d‘ ! b
ubcfm! of dftju‘ ! sfgbdfsf Isiconectoiji (Fig.8.2x3f-h ! dmp ¢ls¢ fd!f j! dowfulvd'mg j
mb s h* ! b l-utuipsguuaxfurrézérului t * de! APle f wj of ! p! bnf oj o¢c bsf! gqpufoc jbm
Tntregului sistem al companiei.
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Model-Centric Approach
& Dependencies ™ Marketplace

CAD BIM Input closed BIM £ Dovolopment B Export
r—a s IR U B Manual process 4 Impaort
f‘Fﬁ ‘{ & 3 22 Commaunities a 5ave Dutput
g 1 gﬂ‘ﬂ mm:—:&u—a—ma&f—nlﬂ-@ . B rables
RVT: L . —EIFackage:— Bnnrj
il
i B~ $—3—L—Dynamo—S—API . P Graphs
1B + = j Word gniﬁhbﬂald
n " - -8 Excel
"“’“'*ﬂﬁ J.,...,.a open BIM PowerBl BIM
i LU PP R Manager
CAD‘I ew-:—Ln—g—m —&—API— BB W Comeanmo

S Tt T | fem gy St
& Uyngmo & AP Blky
S A ENT & APTRVT

SBMIE  F Riwno AP

mnz = u’u:knges
i S—3-Gras hupm—%—npl—‘—':‘

bima wnl

L s

& borgn AFI & CAD AR
fmyzhen

Fig.3.2-13Vo! f yf ngmv! bm! ovn' svmvj ! nbsf! efebafoqfoedsdfb{" 6! qsf
cbsjfsf! oldbmfb!joufhs* sjjl!ebufmps! ol!fdptjtufnvnm

io!btugfm!ef!dpoejcjj-tef{wpmubupsjj!lej!bsijufdecjj!'!e
boujdjgbsf-!ldj!gfousv!tvqgsbwjfcvjsf/ 110! mpd!lt® ! jnqgmf
dezvolte,ei odf bsnd‘octj'ol' | dpngbujcjmjubufb/!1o! mpd!t‘ ! bvupnt
gspdftfmf-1fjl ejrtqgqfusfdlujngvm!tuvejjccellvsn' upbsf mf
sfdpot ws$ ¥ gc @dodului’ !

Mvdsvm! dv! gpsnbufolv!jflttujft!uefpnbfs!!  pol dgf sf ptmf p! dpb! sdf p! outfuiso-jodr fls f ! t us
djveb! pgpsuvoju‘c jmps! fwjefouf! pgfsjuf! elilMebjviupbobmj { bk f
gsfej-dufjwhuf! ousfqgsjoefsj! ov! sfve f tldrlbariérele sidicatenge{ f { f ! =~ o u
formatele de proprietate (Figura3.2-13)° nqj f e d‘ intrépdndefilor varptopriile date. Aceasta este
gpbuf!jspojblusbotgpsn'sjjl!ejhjubmf! ol!dpotusvdecjij/

Usbotgbsfoc¢c b!ebufmps'!e jltjtufnfmfleftdijtf!ov!tvoul!yv
sbgjejubufGe §1Fgfjedigppdsdt fmf! ef! bgbdfsj!tvou! gmjofle
mboc vsjleflbgspcbsf!qgf!nbj!nvmuf! ojwfmvsj'lejilplefqgfo
HIPPO-mvbsf bl efdj{jjmps!t!qgf!cb{b!pgjojfjltdfmfj!linbj!cjof!

Dv! upbuf! bdftufb-! pl tdijncbsf! ef! gbsbejhn*! tf! gspgj mf
gspgsj fubsf-lejoldf! o!df! nbj! nvmuf! dpngbojj! ej!lebv!t
sfwpmve jfljoevtusj bmg/mbtd!bds fl{df aws-f! afsdl opgfrp!j tenff Wedfinmcf j ] e f
d sfjbltflbgm Il ebufmf!db!bdujw!tusbufhjd-!"joufsgfc fmf!e

Bdfbtu‘ tusbo{jcjflnbsdifb{*'lusfdfsfblef!mb!fdptjtufnfl!l’
dbsflgpsnbufmfleftdijtf-!tuboebsefmflejltdijncvmlusbotg
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Gpsnbufmfleftdijtf!tdijnc'!bcpsebsfb!ejhj.

Joevtusjb!dpotusvde jjmps!b!gptu!vob!ejousf!vmujnfmf!db
deosebire de alte sectoare ale economiei, aici digitalizarea s-a dezvoltat lent. Printre motivele acestui fapt

tfl ovn' s‘“ ! obuvsbswhbehsfilpbbmbedpousj fj-! gsf wbmfoc b! t pm
be<~od! os‘e‘djobu‘!b!hftujpo‘sjjl!epdvnfoufmps! gf!cb{""!
dpotusbedd cb{bu! qf ! eftfof! gj{jdf-! bsintromezatej Ih acésncontext,oj df ! e |
gpsnbufmf!” odijtf!bv!igptu!gfsdfgvuf!nvmu!ujng!nbj!efhs

Fygfsjfocb!ejo!bmuf!joevtusjj!bsbu"!ld' I fmjnjobsfb!cbsj
jopw' sjj-! mb! p!ef{wpmubsf! bd@3f mflsob t'ujejjoc mMb!l p!ldd poadwvsmi e
gf snjuf! bddf mfsbsfb! eftdpqgfsjsjmps!ejlef{wpmubsfb! dpprc
fgjdjfocb!ejbhoptujdvmvij!le j! bpents b crdaedosistemente ¢o/d!sT d!sjf d b jj of
"ncvo'u‘cjsflsbqgje'!blgspevtfmps/

Dpogpsn!sbgpsuvmvj! NdLjotfz!#Pqfo! Ebub; ! Efcmpdbsf b! |
gmvyvmvj! ef! j[®gdasleadeschise#V 3dR@df oc j bmvm! ef! bl efcmpdb! ™ «
ef!njmjbsef! ef! epmbsdilfbjofv-bing s jod & sbfqlud b § foledvpt autsy §v de j j n
t* o ubufbltejl fofshjb/!Dpogpsn! bdfmvjbejltuvejv-"!fdp!
marilor companiief ! dpotusvde jjlejl bousfgsfopsjmps!t®!sfevd'!
asoftvarev mvj - ! bddf mf s<oe! bepqubsfb!ejhjubm'/

Usbo{jcjbld usf!bsijufduvsj!eftdijtf-!dbsf!b! odfqvu! e
usfqubu! o!joevtusijb! dpjoltdunsjvidsejjjjmpasvtconijdsjp-mt pd pbaob ¢ p§ | |
dpouspmfb{*‘!ljowftujcjjmf! ol!qspjfdufl!efldpotusvde jj-1t
bddftvm! mb! dcpleutlelon! caloulsldré j!! bbng! mj Debvoltatprimpyvs! nbj ! t vou! be uf qube
creezet pmve j el ef‘hj qqdfmffjl ouf ! upraestttnff!! bgej wfbbgfu‘bindf b lvbodf t uf bt t !
sfgspevdujcj mfle jljoebfognijodebfcojujf!luveffsicgfivsoj {psjj! ef!

Vuj mj {bsfb!tpmwypegjfjsmp gd!mp d foarlvtmpyddfodsfefsfbl!d' -!1dijhbs
" odfufb{'!dpmbcpsbsfbltbv!qg" s‘tftd! gspjfduvm-!bdftu
ef {wpmub! o!dpoujovbsf!jotusvnfoufmflej!ltjtufnfmf/!

desci jtf!l ftuf!dbgbdjubufb!tb!ef!b!fmjnjob!efqgfoefoc b!
platforme pentru a accesa datele.

ioldb{vm! o!dbsf!p! ousfqgsjoefsflov!gpbuf!sfovocb! dpnc
vuj mj{bsfblufiojdjmps!ef!johjofsjf!jowfst® /! Bdftuf!nfu
conversia formatelor inchise informatf ! nbj ! bddftj cj mf-!1tusvduvsbufl!le jl befd
ftuf! efptfcju!ef!jngpsubou! buvodj!dvoe! ftuf! ofdftbs®!
jogpsnbec jjmps!lef! mb!vol!qgfjtbk!tpguxbsf! mb! bmuvm/
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Vovm! ejousf!dfmf!nbj!tus' mvdjuf!fyfngmflejo!jtupsjb!
johjofsjfjljowfstf!)qgjsbubsfb!mfhbm'!bltjtufnfmps! gqsj
pentru deschiderea formatuluiDWG- ! vuj mj { bu! qf l tdbs* ! mbsh* ! ol tjtufnfr
calculator (CAD* / ! 10! 2: :9-1db! s tqvot! mb! npopgpmvm!vovj!gvso]j
CAD auformatoop v’ ! b mj b oc@OpénDWE peptru a dfeti dezvoltatorilor instrumente
hsbuvjuflej!ljoefqgqfoefouf ! {standardulde tadtorpentstiarisfdrii! gpsnbuv m! |
dedesene)g’ s‘ ! bl gj ! of wpj f! ef ! tysiinchise Acéstegyenipmensa) f ubs! t bv! BQJ
sfqsf{foubu!vo!qvodu!ef!dpujuvs® !l dbsf!blgfsnjt! {fdj! e
formatulinchisalvof j ! t pmve jj! DBE! qgipvlesogf b'ef ! mbgs f§{ sopluy m! t* !
dsff{fltpmve jjldpngbujcjmf! dbsf[f5hBt u'o{djuis®pe®Blu! dpodvsf
EXH#-1dbsf! bl gptuldsfbul!gfousv!gsjnblebu‘! ol 2::7-1ft
ftuflgptjcjmt*ttfljngpsuf-1t*1ttfltfejuf{fltejltt"Itflf)
oficiale a dezvoltatorului formatului DWG.

Bme j! hjhboec j! ejo! epnfojvm! ufiopmphjfj! gpscfb{"! usbotgp
bcpse’ sjjlfydmvtjwf-1bleftdijt!dpevm!ltvst®! bm/ OFU! Gsbnf
efltfswjdjj! dmpve! Btfubpenttuea | btdpdi pfjeppagp{)Hjb! o!dpnvoj
[76)/ ' Nf ub! ) gptuvm! Gbdf cppl *! b! mpcon dfuskria plarfa,péntruBalntudaja! t vst‘ ! ¢
jopwbsfble jlTadpmbf{ppmabbfbEpsfoupmpm! Bffof sbm! Nbsl ! [vdlf
platformeledv! t vst‘® ' ef tdi jt* ! wps!dpoevdf! qsph@Ef.tfmf! ufiopmphj

OpenSourcef t uf ! vo! npefm!leflef{wpmubsfle jlejtusjclvejflefl

eftdijt!gfousv!vujmj{bsf-!ltuvejv-!npejgjdbsfjlejlejtu
Datele deschiseej ! t pmve j | mlef wgoOodblovpepdfs! p! uf oej oc* -1 dj! gvoebnf
Bdftufb!pgfs‘“!tdpngbojjmps!gmfyjcjmjubuf-!sf{jmjfoc’®-1dp

gspdftfmfl!ejhjubmf! g' s’ ! bl ef qjdeenpdrtant, éleggdanjinarg¢pdndenidr! gv s oj { r
controlul asupra celei mai valoroase resurse a secolului XXI - datele lor.

Schimbareef ! qgbsbej hn' ;daPgfted Tpvbobahft fsfjlef! epnj
furnizorilor de software

Joevtusjb! dpot uspvlidiedijjmpcsh! sufs!fddbfs!fqg sojvolugspbuf ! gj ! npofuj {bu’
bcpsebsfl!lcb{bu*!qgf!ebuf-!dfousbu’! gqf! eobdudela®% jedéndirgg mj { bsf b
aregulilor joculuipedbsf !t fl cb{fb{"!"hjhbocjj!tpguxbsfleflqfl!qjbc*/

Spre deosebiredeu s bot gpsn‘ sj mf ! uf-ilobpdnfpbhtjud f!! ubsobudf {sjjcpjbfsifov! wb! g]
in mod activde furnizori. Tdi j ncbsf b! efl gbsbejhn’" ! mf!bnfojoc‘!npefm
usbejc jpobmf!cb{buf!gf!mjdfoc f-!bcpobnfoufleljldpotvm
hbub!ef!vujmj{bsf!t-dpy!'obdbrcpobhpbseatfigmjaj usf!b! gspdft
gandire.

Qf ousv! b!' hftujpoblejlef{wpmub!tpmve jjlefldfousf!lefl!lebuf
t‘"!1sfhevoefbtd' 'gqspdftfmf!joufsof/ ! Tgfdjbmjeujjlejolejgf
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djtejtt*!lsfheoefbtd' !'npevm! o!dbsf! mvdsfb{‘! nqgsfvo' /!

Opvb! gbsbejhn*! jngmjd"! vujmj{bsfb! ebufmps! eftdijtf! e
jotusvnfoufmf! cb{buf! gf! joufmjhfoc®! bsujgjdjbmt!tej!l gf
programatorii, vor juca un rol special’ o! dsf bsfb! dpevmvj ! tpguxbsf/ ! Efkb! g« o
nvmu! ef! 36&! ejo! opvm! dpe! ef ! mb! Hp p h mf[78]fn viitdr,/catificarbau ! d v ! b k
cuLLMv sj ! wb! gbdf! 91&! ej o! n\FRgda32-14).! epbs! 31&! ejo! ujnq!
Conform studiului McKinsey 2020 [79], GPUurile inlocuiesc din ce Tn ce mai mult procesoarele in
epnfojvm!bobmj {fjlebupsju*!qgfsgpsnboc fj!sjejdbufle]j!
Pgfo! Tpvsdf/ ! Bdftu! mvdsv! gfsnjuf!dpngbojjmps!t‘! bdd:
semnj gj dbuj wf! o!tpguxbsfldptujtjups!tbv!bohbkbsfb!vo
Df mf!nbj!jngpsubouf!gjsnflefldpotvmuboc¢c® -1 qgsfdvn! NdLj o
nbsf! bl!ltuboebsefmps! eftdij fnfoateipdustrileb g mj dbc jj mps! Pgf o! Tp

Conform raportului PwC Open Source Monitor 2019 [80], 69% dintre companiile cu 100 sau mai

nvnsohbkbe j ! vujmj{fb{*! o!npel!dpoeujfoultpmvejj!Pqfo
de activ in companiile mari: 71% dintre companiile cu2005: : ! ef | bohbkbec j - 1-89&! " o! dt
2:::1eflbohbkbec jlejlg.o'! mb! 97 &!f !obloshCokebmn! dpngboj j mj
sbgpsuvmvj! Tzopqtzt! PTTSB! 3134-1!1:7&!'ejolcb{fmf!efld]

source [81].

Tn viitor, rolul dezvoltatorului nu va mai fi acela de a scrie manual cod, ci de a proiecta modele de date,
arhitecturi de fluxej ! ef ! b! hftuj pob! bhfoc j! BJ! dbs fllodid fsfglf £ ‘fImd B naduyj n
wps!efwfoj!njojnbmjtuf-1!jbs!joufsbde jvofb!tf!lwb!cb{b!q
psdiftus® sjj! mb! oj wf figira 3o2b4iw ! bUf topen vee § Ejnmige il ddoputdpndvil-mf | )

code (fig. 7.4-6* e j I fdptjt uf nf figf 7.4ebo Yobrediice semnifivbiMedsiurile de dezvoltare

ej!" " ousfc jofsflbltjtufnfmps!jogpsnbujdf/
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Fig.3.2-141 0! ujng!df ! btu’ {j!bgmjdbec jjmf!ltvou!dsfbuf!nbovbm
tfnojgjdbujw'  I'b!dpevmvi p mbazaejpé hMof sbu’ ef ! BJle j!l e

Bdf btu® lusbo{jcjfl!wb!gj!ejgfgsjpr'blcg m! diforhfnlblsqg y fl gjvmslog f{!pesjj !
catalizatorii.

Studiul Harvard Business School "The Value of Open Source Software"2024 [40l,wb mp b sf b! upubm’ !
a software-uluiopen sourcef t uf ! ftujnbu* ! ejolepv Il gvoduf!ef! wfefsf]/
dbmdvm' n! dvu!bs!gjl!ofwpjfl!lgfousv!bldpotusvj'!lef!mb! {f
bs!gj!ef!bgqspyjnbujw!5-26Injmjbsef!efl!epmbsj /! Qf! ef!
compboj f! ejlef{wpmu'!tjohvs' ! gspgsjjmf!bobmphjj!bmf!t
gftuflupu*-1!g°s‘“!b!bwfb!bddft! mb!jotusvnfoufmf!fyjtuf
mb! tvnb! dpmpt bm' | e f-ladkstadestaicogtuhtererib of ' ef ! ep mbsj !

I

Ov!ftuf!hsfv!efl!hijdju!d"  'ojdjvo!l!gvsoj{ps!jngpsubou!
vofjlqgjfcflef!ltpguxbsf!dv!p!wbmpbsf!gpufoc jbm ! ef! 9-
dolari. Aceasta ar insemna reducerea volumului cererii de peste 2 000 de ori. O astfel de
usbotgpsnbsf! ftufl!lqgvs'!e jltjngmv! ofqgspgjubcjm" !qgfousyv
construite pe anide zileden f o¢ j of sf ! b! ef gqf oef oc fj! dmjfoc jmps!efltp
dpngbojjmf!dbsf!tf! be ufbqu® !dbl!djofwb!t’! mflipgfsf! pl!
gpu! gj ! efb{dfre’ uhjjlugfvisoj { psj! qvs!ejltjngmv!ov! wps! bg' sfrt

Usfdfsfb!mb!p!bsijufduvs' !ejhjubm teftdijt‘!ov! otfbno'

Ejngpusjw' -!dsffb{"!dpoejcjjmflqgfousv!npefmf!ef!bgbdfsj
vsn' -1t ! ompdvjbtd' ¢ § mmppdcheielérdespitwagreob m' ! b! mj df o
io! mpd! ef ! w. o{sénscfi, nloede formpatd thohisetd mbugpsnf !l eftdijtf-1" ol mpd!

deun furnizor-j oef gf oef oc * e jl dbgbdjubufbl!ef!bl!dpotusvj!tpmvec j
epbs!t® ! vujmj{f{f !devwer coautomd acastbra. vapcsi cage\pat fudra cu date, modele,
tdf obsjjlej !l mphjd !'tf! wps! bgmb!  &dndvoriima muittespoej j ! f dpopnj |
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bdftuf!tdijnc'sjlejleftqgsf!opjmf!spmvsj-!npefmflef!bghb
ebufmps!eftdijtf! ol!qgbsufb!gjobm -!b!{fdfb!b!d scijj/

Tpmve jjmflcb{buf!qgf!ebuf!leftdijtflejldpeleftdiijt!wp
fgjdjfocb!gspdftfmps!ef!bgbdfsjvdijnlbjdwff disjpwf leejf!ldt.‘ull
joufhsf{fltjtufnf! odijtf/ ! Plushtgqgf{tjc!jgfp'lbdufde wjcfvod ‘u!' d
tfnojgjdbuj w!gspevduj wjubufbl!ej!sfevdf! efqfoefocb!e

Usbo{jc jb!d usf!plopv'!sfbmjubuf! ov! gsftvgvof! epbs! p!t
sfhvoejsf! b! gqspgsjvmvj! gqsjodjgjv!ef! mvdsv! dv! ebuf mf/!
jogpsnbe jb;ltusvdiyvalbslglsd difotcjj enj mjbwi bf b!defjt uf j b/ 1a jl bjdj
inprimgmbo-!ef wfojoe! p!lgbsuf!joufhsbou®!bl!opjj!bsijufduvs

Datedeschiset usvduvsbuf ;! gvoebnfouvm!usbotgpsn’

iolujng!df! olefdfojjmflusfdvuf!tvtufobcjmjubufb!bgbdf
tpmve jjmps!tpguxbsflejleflefqgfoefoc b! ef! bovcheecegtel gvsoj {
dbmj ubufb! ebuf mps! efjgjddbjgfbody !'udovu!fbbd fetfu fbbl/mMvDdpsebv m! t vst‘® | ef |
b!opjj!gbsbejhnflufiopmphjdf-!lebs!qgqpufocjbmvm!t® v!IHftuf
joufmjhjcjmf-!Ipshboj {buf't!ej!Imj{jcj md datele depchidteu/ ! Ej ousf ! u
tusvduvsbuf!efwjo!qgjbusb!eflufnfmjf!blusbotgpsn’® sjj! ej

Qsjodjgbmvm! bwboubk! bm! ebufmps!eftdijtf!tusvduvsbuf!ft
gsfmvdsbsf!bvupnbu® /! Bdftu! mvdsv! gfsnjufld«e ujhvsj!ltfn
joejwjevbmf-tdeule {bmhpjoj wifmvm! ousfhjj!pshboj

Conform raportului Deloitte "The Data Transfer Process in Enterprise Transformation" [82],
dpmbcpsbsfb!ldv!JU!I gf ousv!b!hftuj pob!.Caformt gf svm! ef! el
raportului guvernului britanic Data Analytics and Al in Government Project Delivery (2024)[83],
fmjnjobsfb!cbsjfsfmps!ejo!dbmfb!tdijncvmvj!eflebufl!’
ftfocjbm ! gfousv! ncvo‘u‘cjsfbl!fgjdjfocfj! ol!hftujp
gbguvm!d' '"tuboebsej {bsf b! gps n bilorfdatgdos desliise pobevifa! € j ! j ou s |
evgmjdbsfb!jogpsnbe jjmps-!Igpu!njojnj{b!qgjfsefsjmf!e:
previziunilor.

Qf ousv! joevtusjb! dpotusvde jjmps-! voef! o! npe! usbejcj
diversitate a formatelor, procesuldev oj gj dbsf | telbuv dnd V £ u‘dliejjtif ' tusvduvsbuf!
"o! npefmbsfb! vops! qspdf t(Figlddad).8ddafufebj] ghisnjpjup gbsjuinfd gb
t* 1 tfldpodfousf{f!l gqgf! ncvo'u‘cjsfblgspevdujwju‘cjj! nbj
mf hbuf!ef!jodpngbujcjmju‘c jmfl!ejousf! gmbugpsnfmf-I!Inpef
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Fig.3.2-15Ebuf mf ! tusvduvsbuf! eft dipjmvfplptiprine sobwaeé¢iqgf oef oc b! ef !
bddfmfsfb{"!jopwhsf b/

Instrumentele tehnologice moderne, pe care le vom discuta in detaliu mai tarziu in carte, permit nu doar

dpmfdubsfb!efdyegpbesbb}] mpsdpvauphbu® ;! fmjnjobsfb!evgmjd®
opsnbmj{bsfb!wbmpsjmps/!Bdfbtub! otfbno'!d"!bobmjeujj!'e
dv!plcb{‘!efldvope ujoc flpshboj {bu' ludreqgetimgilprwj u‘ ! gf ousv! bo

Gp!d~ulefl!tjngm" ' gpcj-tebsl!ov!nbj!tjngm'/
- Albert Einstein, fizician teoretician ) gbuf soj ubuf b! dj uB4)vmvj ! ftuf! dpouftu

iolgqsf{fou-!'nbkpsjubufb!joufsgfc fmps! vujpgnjs{ blubp'sgjq!foofudsfvt!Lk
tdsjfsfb!nbovbm' ! b! dpevmvj! qgf ousv! gjfdbsf! db{! ef! bgbdf
dbsfl!t* 1" ocfmfbhmlletjusmphigdd! e mpledanydtc j(figug 4.1t15).Patglen f ou b s f !
tusvduvsbuf!tvouldfmf!dbsf! gbd!gptjcjm !'bdfbtu*! bcpsebs
generate automat cu un efort minim de programare.

Df mf! nbj!jngpsubouf! joufsgfc fldsjujdf! qfousv! vujmj{bup:s

majoritatea cazurilor € j ! bdf bt ub! sfgsf{jou' ! ousHfltes!letjvig:jld§ !feojud !thd foc
bvupnbou mjkdlbe j j mpst!ejl dbmdvmfmps! g' s' | {Figj3r2{l6),lceedde! bgmj dbc
sfevdf! tfnojgjdbujw! dptuvsjmf! ef! ef{wpmubsflej! ousfec|j

tpmve jjmps!ejhjubmf/
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Fig. 3.2-16 Modele arhitecturale pentru lucrul cu datele: arhitectura u s b e j ¢bj! poagbnmed!bec j j mp s !
modelul orientat pe IA cu LLM.

Usfdf sfblef! mb!bsijufduvsj!cb{buf!qgf!bgmjdbc jj!joejwje
mjohwjtujdf!)MMN*!sfqgqsf{jou'!pshtugswmmedbbisi ¢ uf dpmsc j-b
devin nu numai un obiect de stoco s f - ! dj ! e j ! cb{b! gf ousv! joufsbde jvofb!
bobmj {f{f-1t"1joufsqgsfuf{flejlt‘!lsfdpnboef! bdc jvoj!cb{

1ol dbgjupmfmf! vsn®* upbsf -1 wpn! bobmj {b! fyfngmf! sfbmf! ef
tusvduvsbufleftdijtflej!lwpn!bs®ub!ldvn!tvou!bgmjdbuf!np
bvupnbu! ebuf mf/ ! Bdft ulf K dbH!vts'j!! gscbfdmfj ldffc! jw' A bajp!lscj of ! dvn!
ej hjubm' L jo!l dbfde gfvoffdj dj j ! bevdf! bdfbtub! dpngbojjmps!dbs

N =
_\. -—

4.‘_,‘;’*"—'
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CAPITOL 3.3.
LLMa J! SPMVM! MPS! 1 O! QSFMVDSBSFB! EBUFMPS! a
AFACERI

Camere de chat LLM: ChatGPT, LlaMa, Mistral, Claude, DeepSeek QWEN Grok
pentru automatizarea proceselor de date

Bgbsjc jb! npefmfmps! mjohwjtujdf! nbsj! )MMN*! b! gptu! p! fy
tusvduvsbuflej!l bl gjmptpgjfj!Pgfo! Tpvsdf/ ! Buvodj! d<oe! et
vsnupsvm!gbt!ftuf! vodfjoltdesjvimd o!ud Wd!bbsd fl tqupfblujffdgms nbec jjl g’ s
dpngmfyfltbv!Iit:lefcjo'"ldvope ujoc flufiojdf!tqgqfdjbmj{buf/

LLMvsj mf!tvou! vo!gspevt!ejsfdu!bmleftdijefsjij,;!tfuvsj
nje dbsfb! Pqfo! Tpvsdf /! G'" s* 'bsujdpmf! bdbefnjdf!eftdi]j
e jlpldvmuvs ! blef{wpmu® sjj!dpmhldas. buMjeste, inttue v! bs! fyjt u
gfm-!vo! #ejtuj mbu#! bm! dvope uj oc fmps!ejhjubmfj{! bdvnvmb
intermediul principiilor de deschidere.

Modelele lingvistice moderne de mari dimensiuni (LLM - Large Language Models), cum ar fi ChatGPT®

(OpenAl), LlaMa @ (Meta Al), Mistral DeepSeekd, Grok @ (xAl), Claude @ (Anthropic), QWENJ pgf s* !
vujmj{bupsjmps!gptjcjmjubufb!ef!b!gpsnvmb! joufsph®sj! bm
jogpsnbe jjmfltttgjflbddftjcjm!lov!ovnbj!l!lef{wpmubupsj mps-
ejl bmupejgepbfoppqg’ subc j! boufsjps!eflgsphsbnbsf

LLM) Mbshf! Mbohvbhf! Npefm*! ftuf!p!joufmjhfoc® llbsujgjdj
t* thfofsf{flufyuf!qgf!cb{b!vops! dboukarste j! nbs|/j!ef! ebu
dbgbcjm !t lbobmj{f{f!dpoufyuvm-!t‘!s‘tqvoe'|/! mb! ous
genereze cod software.

Ebd* ' boufsjps!wj{vbmj{bsfb-!gsfmvdsbsfb!tbv!bobmj{b!ebu
special: Python, SQL- ' St bv! Tdbmb-!'qgsfdvn'!e jldbgbdj ubuyPolarsgfi! b! mvds

DuckDBe imulte altele- ' © odf g~ oe! e <@ scBihbat4adital. Acunb utifizhtdrul poate descrie pur

e jltjngmv! dffb! dfjlbespsnfpeufmvtm!! poctcvieo‘!!lwb! hf of sb! dpevm-1!" ml!
vo! hsbgjd!ej! wb!fygmjdb! sf{vmubuvm/! Qf ousv! gsjntb! ebu’ !’
dbmf b!dpngmjd’ sjj-tdjtdbmfb!tjngmjgjd'sjj!sbejdbmflejlb
Acest principiu - "procesarea datelor cu ajutorul cuvintelor (prompter)". -b! nbsdbu! p!l opv‘ ! fubqg' !’

mvdsvmvj!dv!jogpsnb¢ jjmf-!levd.oe! fgfdujw! dsBobbfdOvaf!tpn
bmu* ebu‘ ! ov! nbvujmp{ougsfpstdbl oc fmfbh !l cb{fmf!lufiojdf!

magazine online sau pentruacreasitev s j | xf c! gpmptjoe! XpseQsftt-!Kppnmble j!I
source(bw! ups! dbsufb! mvdsfb{'!dv!Ibtugfm!ef!tjtufnf!ejo! 311
johjof-8def aju! mvdsv-! mb! ssoevm!lt® v-!blevt! mb!votltimppn! bm!

gsf{fou-! johjofsjj-!bobmjeujjtej! nbobhfsjj! gpu! bvupnbt
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programare. Acest lucru este facilitat de LLM -uri puternice-bu«~ u! hsbuvj uf -!dsutltejldv!ty
gj ! MMbNB-! Nj t usbm-! Rzgaredac telinbldgideTavahshte acgesibbernnuf poridlid cat mai
larg.

Modele lingvistice LLMmari; ! dvn! gvodec jpofb{"

Modelele lingvistice mari (ChatGPT, LlaMa, Mistral, Claude DeepSeek QWENGrok* ! t vou! sfc f mf ! of v
antrenatepedbouj u‘ ¢ jlvsjbe fleflebuf!lufyuvbmflef!gf!joufsofu-

ftuf!t' ! ocfmfbh'" !dpoufyuvm! wpscjsjj!vnboflejlt'!lhfofs
LLM-ul modemnn t f ! cb{fb{" ! gf! bsijufduvsb! UsbotgpsnfsBpgspqvt'
Dpngpofoub! difjf! bl bdftufj! bsijufduvsj! ftuf! nfdbojtny
dpotjefsbsf!sfmbejjmf!lejousfl!ldvwjouf-!joejgfsfoulefl!lqgp

Qspdftvm! ef I'f touf IcgbpsbfstuMMNot f n* o ups! dv! npevm!’ o! dbsf!
epbs!d' ' ftuflef!njmjpbof!lefl!psj!nbj!nbsf/! Npefmvm!b
ejlfygqsftjj-!jefoujgjd-oe!npefmf! ol!tusvduvsb! mjnch
intrehvm! uf yu! ftufluri-ngjscf gl ténbpufdf! njojnf!)dvwjouf!
acestora), care sunt apoi transformate in vectoriintr-v o ! t gb¢ j v! nv rfRigi822nf ot j po b m!

Bdftuf!sfqgsf{fou'sj!wfdupsjbmfl!qgfsnju!nbeijojj!t" ! #
nbj!efhsbc*lefdsu!t' Ipgfsf{flgvs!ejltjngmv!ufyuvm!d

Npefmfmf! mjohwjtujdf! nbsj! ov! tvou! epbs! jotusvnfouf! q
sfdvopbtd' 'tfotvm-!1t*‘ ! h tfbtd' !dpofyjvoj! ousf! dpodf q:
prezentate in formate diferite. Principalul lucrueste d b! j ogpsnbec jjmf !l t* I gjflefgbmdbuf
ejlsfgsf{foubuf!tvc!gpsn*!lefl!kfupbof!dv!Iidbsf! MMN! gqgpbuf

Bdf fbe j! bcpsebsf! gpbuf!gj!bgmjdbu’ ! qgspjfdufmps!ef! dpot

ufyu-!" ol dbsf!l gjfdbsf! dm ejsf-1!fmfnfou! tbv! dpotusvdec j:
j ogpsnhlnifgdsimilaru@s pj f duf mf! ef ! dpotusvdejj!gpu!gj!dpngbshb
dbufhpsjj-!'dbgjupmflejl hsvqgvsj! ef éleqmbngehale siuigpfolecy ges n b u f ! ¢

dpot udfiguda 3.3-1). Prin transpunerea modelelor de date intrun format structurat, putem, de
btfnfofb-!t*!lusbevdfn! ebuf mffijuaB2dudbduftvoukp{fvwfdup
"ow'c bsfbdpvupnobpmphjj!gsfdvn! MMN/ !
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Fig.3.3-1Vo! f mf nf ou! bm! gspj fduvmvj! ef udigkoduniete dc j f ! ft uf! db!
njojn‘“tejol!dbsf!tflgpsnfb{‘!"hsvqgvsj!)gbsbhsbgf*!lef!tfd

Ebd !'vo!gspjfdulefldpotusvde jflftuf!ejhjubmj{bulej!fmfn
efwjoflgptjcjm ! bddftbsfb!bdftupsb! o!mjncbk! obuvsbm-1!n
intervine unul dintre avantajele cheie ale LLM-d bgbdj ubuf b! ef ! b!  oc fmfhf!l tfnojgjd
a o conecta la datele relevante.

Johjofsvm!ov! nbj ! usf cwjuftdd Pythbntqd sojufs!vj! ddtdlesnpchsaref el pdake M
qgvs!ejlitjoacgimmf heoe! MMN! ¢! gpsudmiz§b! ebstimpb! toate! npe! pcj
tusvduvsjmf!ejo!cfupo! bsnbu!dv!dmbt’® ! ef! ctftMgauwabj ! nbsf!
sfdvoplienwflgj dbc jb!joufsphplsgpsnp!! mjb{ judjbrdsteigtpesmangoupd w-ulswb !

e jlusbot gps nbezditatul final.b! sf uvsob!

Documentele, tabelele, modelele de proiectt vou! dpowf suj uf ! o lesmbeddmdg*{! £ g uU‘tujp!ddfudu

o!cb{blefl!ebuf/!Buvodj!d~oe!vo!vujmj{bups! gvof-l p! ousf
vo! wifdups-!jbs!tjtufnvuoddtehBdfft w!frhvdd smf!! gnfbg njsuf frdf MANBNOIUtF ! t f 1
gspqgsjjmfldvope ujoc flgpsnbuf-!tdjtejlgf!lebufmf!sfbmf! bmf
" odifjfsfblgpsn'sjj!npefmvmvij/

Vovm! ejousfldfmf!nbj!jngpsubouf! bwboubkf! bmfl!l MMN!  o!
dpe! ef ! qs p h sagobnt/f!{1fo!!tnbpsddujiuddoogranfafore j! d ‘qf dj bmje uj j|! gpu! ef t (
sarcina in limbaj natural, iar modelul va crea codul necesar, care poate fi utilizat (prin copierea
acestuia din chat) in crearea codului de automatizare a proceselor. LLM -modelele permit
tgfdjbmje uj mps! g’ s*!dvope ujoc flbgspgvoebuf! ef! gsphshb
"ncvo'u‘cjsfblqgspdftfmps!ef!bgbdfsj!bmf!dpnagbojfij/
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IT DEPARTMENT
PROJECT
MANAGER
I,.. -] R SOLUTION OuUTPUT
o -
R T

W, Wy S b (] —— T
o%ug — ==
: L1

LLM CHAT

If 4 mapfelolsiig @chjud bl ef § brhubuf ! ¢

Figura3.3-2LLMpgf s* ' vuj mj { bupsijtrnp
pjflefldvope ujocfleflgsphsbnbsf/

bwfb! ofw e 3
Conform unui studiu realizat de Wakefield Researche i sponsorizat de SAP in2024 [36], care a

joufswjfwbu!411! ef!dbesf!tvgfsjpbsf!ejol!dpngbojj!dv
dolari Tn SUA:52% dintre cadrelesuperioare au increderein Algf ousv! b! bobmj {b! ebuf mf!
sfdpnboe’ sjlqfousv! mvbsfblefdj{jjmps/!Bmcj!59&!vujmj
gptu! mvbuf! o!dpotjefsbsf!boufsjps-!jbs!58&!vujmji{f
gmvt-!51&!JWugfrmufsfwl{e fl{Bwpmubsfb!ef!opj!qgspevtf-1gmbo]j
gj fefj/ ! Tuvejvm!b!bs* " ubu-!ef!btfnfofb-!jngbduvm!gp{,
sftgpoefoc j!lsbgpsu~oelvo! fdijmjcsv! ntB$Araperddd ousf ! wj
p!nbjlcvo* !t o' ubuf!njoubm lejl42&! sbgpsu~oe! oj wf mv.

Dv!iupbuf ! bdftufb-!dw!lsgypddud‘s! qqwwf svyfobd j mgausivMMNMu! dbsf ! usfc

Db! psjdf! ufiopmphjf-! bdftufb! bv! mjnjuf/! Vo-bumitaj ousf !
#1i b mv d{cazbrtirn chré modelul producecuiod s f ef sf ! vo! s* tgvot! gmbv{jcj m-1 ¢
wfefsflgbqujd/!Qsjo!vsnbsf-!ftuf!ftfocjbmlt'! ocfmfhfc
gpbuf! joufsgsfub!g' s’ ! fspsj-!dvn! jouf sgaiefDefadediénédaj ouf spt
nfsju‘*t!tt*tof!bnjoujn!d"!dvope ujoc fmf! MMN! tvou! mjnjubu

fyufsof-! ftuf! gptjcjm! db! npef nstandardelelqe¥¢ vb| mb! dpot pef s
actuale.

Tpmve jb! mb! bdftufl!lgspecemfnf! ftuf! bduvbmj{bsfb!gfsjpejd
sf mf wboufle j! ef { wp abuhbfsofcbj!!edfblsBfJ!!obw!utpfolpmmjfn | uf bv{u j!mb{!fbb!{s"* !t
in mod proactiv datele pentru formare, hf t uj pof b{‘ ! t bsdj oj mf -1 jpedcojuy agjjldetls
optimizareej ' npoj upsj {fb{ ! gfsgpsnboc b!qspjfduvmvj/

TrecerealalLLM- ouf sgfc f! o!dpotusvdejjlov!ftuf!epbs!p!lopv
eflgbsbejhn' -1 dbsf!fmjnjo‘!cbsjfsfmf!ejousflipbnfoj!
jogpsnbec jj mf! mb! gf m!l efljucedd!bdyprt Wwpd dtateccikadigwsifi lowpjs!f ! s
wfsjgjdbufle j!l bde jpobcj mf/

Dpngbojjmfldbsf! odfqg!t' !vujmj{f{f!btugfmlefl!jotusvnfo
dpngfujujw! tfnojgjdbujw/! Bdf btub! jodmvef! bddf mfsbsfb!
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dbmju‘cjj!ltpmvggijjanpbsd cefft!l vgm!pg i cdjueb!snmbl! bobmj { b! ebuf mps!'!e j!d
mb! ousfc' Fyjtdpngmbyflej! gspecmfnfl!l ef! tfdvsjubuf! dbsf! u
servicilorLLMc b { buf ! gf ! dmpve! qpbuf!gj!btpdjbu’!dv!sjtdvsj!lefl!l"
dbvu' 'ejo!df! o!df!nbj!nvmu!tpmve jj!bmufsobujwf!dbsf!t"*!
mps! j ogs-mbd oy dvd vmd ‘mlp ¢ bj nh-d! pdovu! sgpsnp! ueffdg mjfo!l! bt vgsb! jogpsnbec jj i

Utilizarea LLM-urilor locale pentru datele sensibile ale companiei

Bgbsjc jb! gbiMnbomBdB@&i bunbsdbu! plopv' ! fubg' ! Cotbaeef { wpmubsf
bdftufb-!jnfejbul!evqg’!bepgqubsfb!qgqgf!tdbs ! mbsh* ! b!bdftup
tjhvs!t ftufl! t*® djulsjbooutfgsfpshbc sjj!!enbfuiddid? Majeritatealnpodetelordirgvistice
cb{buf!gf!dmpve! bv!tupdbu!jtupsjdvm!ldpnvojdb¢jjmps!'!ej!le
dpngbojjmf!tdbsf!tf!pdvqg'!efl!jogpsnbejjlttfotjcjmf-1bdftu
adoqu’ sjj ! BJ/

Vob!ejousf!dfmf!nbj!evsbcjmfle jl mphjdf!Qpenmvec|jj! mb! bd
Source LLM la nivel local, in cadrul infrastructurii IT a intreprinderii. Spre deosebire de serviciile
dmpve-!npefmfmf! mpdbmf! gvode jpofb{*!g‘s* ! pldpofyjvof
tfswfsflfyufsoflejlpgfs‘! ousfgsgroefsjmps! dpouspm! ef

Cel mai bun model deschis|Open SourcelL LM] este in prezent comparabil ca
qf sgpsnboc ‘ | dv ![pepwnfChetGRT, Claudgtiar cutofintarziere
de aproximativ un an[77].

-Cfo! Dpuuj fs-1 dfmbdfFgpudp d!Bds ! @d jpcthr!giofi, 2624 f ' ef ! df sdf ub

Nbsjmfldpngbojj!ef!ufi oplbogtrjembbe] tqgpgfpyvpftigfouptvgvaj mj{
MMbNB! dv!tvstleftdijt'!béNouDbDil§opbgsphbsduvim! EFf fwgmal! sb
bmflusfdfsjj! mb! bsijufduvsbtkgfl tGhindtp'o/!'bB ' mbwg jblue fllelf d fbtt uf fn
gvufsojdf! mjcfsflefldpotus~ohfsjmf!gmbugpsnf mps! qspqsjf
ef{wpmubsf b!jouf mj hdaoau bfgrit, de asemeaga,ccnipaniilorghsnippcdovngfb uf ! ef I gs puf

wj fcjjbnusfismbudjlwf ! sfbmf! o!nbufsjflefl!joefqfoefoc' -1 gmf\
securitate.
inrvo! nfejv!dpsqgpsbujw-! ol!tgfdjbm! o!joevtusjb!dpotusvde

dpnpejubuf-1tdjlejlefldpogpsnjubuf!dv!sfhmfnfou’sjmf/! Mv
dpsftgpoefoc !dpodpetieppmttasgtuf 02 jddfjdj!ttjud Vv anpsdfvim!
ofdftbs* ! d'lebufmf!s‘n.o! ol!qgfsjnfusvm!ldpngboj fj/
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Cloud LLMs (OpenAl, Claude)

Local LLMs (DeepSeek, LLaMA)

Data Control [(ata is transmitted to third parties Data remains within the company’s network
License Proprietary, paid Open-source (Apache 2.0, MIT)
Infrastructure Requires internet DOperates in an isolated environment
Customization Limited Full adaptation to company needs
One-time hardwarne investment + malntenance
Cost Pay-per-tokenfrequest !
COosts
Scalability Easily scalable with cloud resources Scaling requires additional local hardware
Security & Compliance PR SR JoRi,- R NDL MEwT s Full compliance with internal security policies
P regulations (GOPR, HIPAA} a2 ¥
Performance & Latency Faster inference due to cloud Dependent on local hardware, may have higher
Infrastructure latency
API-based integration, requiras internet ; ; . :
Integration Saaes Can be tightly integrated with on-premise systems
Updates & Maintenance Automatically updated by provider Requires manual updates and model retraining

High power consumgption for inference and

Energy cost is covered by provider training

Energy Consumption

Mot avallable without an internet

P Works completely offline

Offline Avallability

Pay-per-use model {cost scales with
usage)

Inference Cost Fixed cost after initial investment

l'dpouspm!e jltfdvsjubuf!dpng

Fig.3.3-3Npef mf mf ! mpdbmf! pgf s
lejlt bduvbmj{‘ sj!

dmpve! pgfs‘*!joufhsbsf!ve pbs*

Principalele beneficii ale Open Sourcelocale LLM:

Controldpngmf u! bt vgsb! ebufmps/ ! Upbuf!jogpsnbece jjmf!s’ n«
of bvupsj{bu'ejltdvshfsjmf!ef!ebuf]/

Gvodc jpobsf!pggmjof/ ! Ov!Iefqgjoefl!lefl!dpofyjvofb! mb!j
gf ousv!jogsbtusvduvsjmf!JU!'j {pmbuf/ ! Bdftu! mvdsv! bt
gbe bl'tbodec jvojmps!tbv!b!cmpd sjjltfswjdjjmps!dmpve.

Gmfyjcjmjubufb!bgmjdbe jfj/ ! Npefmvm! gpbuf!gj!vuj mj{
dpevmvj!gsphsbnvmvj-!1tqgsjkjojsfblgspjfdu®sjjtltejl! hf
Adaptarea la obiectivele corporative. LLM poate fi instruit pe baza documentelor interne, ceea ce

w'lgfsnjuflt®lcjofcjldpou!efl!ltqgfdjgjdvm!bdujwju®c]j
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LLM-ul local poate fi conectat la platformele CRM, ERPsauBI- ! qf s niw® Lto‘evbvupnbuj { be j
bobmj {b!joufsph®sjmps!dmjfocjmps-!dsfbsfb!efl!sbqgpbs:i

Implementarea modeluluih s buv j u!e j ! peppSeek-RlprB gedudi derfvempentru
accesul unei intregi echipe de utilizatori, laun costde 1000V T E ! ¢ f poatevcostamaiq v¢ j |0 !
decét taxele anuale pentru APFurile cloud, precum ChatGPTsau Claude® permite companiilor
t*ltqsfjbldpouspmvm! efgmjo! btvgsb! ebufmps! mps|-!fmjnjo
sftgfdubsfb!dfsjoc fmps!ef!sfhmfnfoubsf-!qgsfdvn! HEQS

Tn alte industrii, LLM-urile locale” et jdli j e€¢‘kb! bcpsebsfbl gbe 1l eflbvupnbuj {bsf/
bdfeujb!s‘“tgvoe! mb! ousfc'sjmf!gsfdwfouf! bmf! dmjfoc | mps
efgbsubnfoufmf! ef! sftvstf!Cvnbjomt! bjdf tdmb'dbobin] { dibfo‘elj el
dpnfscvm! fmfduspojd-!bdftufb! hfofsfb{'!pgfsuf!gfstpobmj

Vo! fgfdu!tjnjmbs! ftuf!beufqubu! o!dv!debpwsfvmf! Ikpjo!ttusvade s e
gspjfduvmvj -t ftufl!lgptjcjm !'bddf mfsbsfbl!gsfh® ujsjj!epdvn
bobmj {fmps!gsfejdujwf!bmf!dptuvsjmps/!Vujmj{bsfb! MMN! o
devineundomeniue f pt fcju! ef! gspnjc¢c® ups/

Controlul deplin al Al in cadrul companiei ¢ i modul de implementare a propriului
LLM

Jotusvnfoufmf!npefsof!gfsnjuldpngbojjmps!t®!ljngmfnfouf {
deufwb! psf/ I Bdftu! mvdsv! pgfs'*!vo!dpouspm!dpngmfu! btvgshb
tfswjdjjmfl dmpve! fyufl df !tedjvishijf ¢jf A jb{  oeg!psjntbdy j mps/ ! Bdf b
sfmfwbou®!qgfousv!pshboj {bcjjmfldbsf! mvdsfb{‘!dv!Iepdvnfo
punct de vedere comercial.

1io! gvode jfl ef! tbsdjojtltejl!sftvstf-!tvou! ejtgpojcjmfl! ejg
vujmj{bsf!mb!bsijufduvsj!nbj!gmfyjetfmivafoafdbimbef mPrmmimol
gf snjuft!t®! svmbec j ! npefmf! mjohwjtujdf! mjufsbmnfouf! dv! v

aprofundate. Un inceput rapid cu Ollama:

1. Eftd' sdbe jlejtusjcve jblqgfousv!tjtufnvm! ewt/ ! ef! pqf
oficial: ollama.com

2Jotubmbec jl npefmvm!l gsjo!joufsnfejvm! mMistrplf j ' ef ! dpnbo

ollama alerga mistral

3.Evg' ! svmbsfb! npefmvmvj - -dudd ftcujp!! d g jur j! uhfblujbd veffs! pnhv dsg v
joufsnfejvmlufsnjobmvmvj!tbv! m!lqvufcj!joufhsb! ol!b
0 interogare:
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; J=9<A MF ;9D; MD ; M LG9L= J=KMJK=D= H=FLJM

<=kHOPIKBEGd=<ARES?BHKD| <AE=2z ©}

ollama run mistral
AFKL9D9J= 9

©! ME K|
MEMA H=J=L=

Qf ousv! dfj! dbsf! gesbghsejv! wnyaddm{gbnpmgbs-!fyjtu’ ! MN!
joufsgbe* I db<LhatGdPhj oufe uf! ef!

Jot ubmbe j! MN! Tuvejp!qgsjo!eft d’-gldfibia flrbstudigauv mvij ! ef! ej

Qsjo!joufsnfejvm! dbubmphvmvj !’
eftd'-sdbec j

odpsqps BRTNéotXf hef jdlu be j

Mvdsbe jldvIinpefmvm! gsjo!joufsnfejvm!vofdar! joufsgfec f
dpngmf u! mpdbmj { bu'

GPU
Developer Parameters  Reguirements Features Best For
IGB}
Fast, supports multimaodal - ;
Mistral 7B Mistral Al 7 B (FP1&) tasks (text + images), fully nght'.r.la.ghtta.sks. il
devices, laptops
apen-source code
High text generation accuracy, .
Liaha 2 Meta 7-70 16-48 (FP1&) adapiable for technical tasks, Enn".tplE; a!‘!allﬂ::l ol
CC-BY-5A license sinicilis
1 Fast and efficient, great for :
Baichuamn Baichuan Diata processing. automating
I F 5 3 .
78/138 Intelligence 7-13 B-16 {FP16) large data procecssing, fully it tacs
open-source code
Technology Open-source. high ) :
Falan Immovation 7-40 B-32 (FP16) performance, optimized for fast Wﬂl’leEll..'.'E Wy e
TB/40B computational resources
Institute (TI) work
Multitingual, 128K token Large enterprises, Saas
D s DeepSeek 671 e l,E:I f context window, balanced platforms, multitasking
V3 386 [4-bit) ;
spead and accuracy SCENanos
Retains 92% of R1 capabilities Ty
DeepSesk- 18 [FP1&} f 4.5 ] } Budget solutions, 10T devices.
(5 Soek 7 MATH-500, local
R1-7B i {4-bit) o s edge computing

Bmf hf sfb! npefmvmvj!efqgjoef!efldfsjoc fmf! ef!figuyradfd{"*
4). Modelele mici precum Mistral 8 C! e j !
mobile, in timp ce modelele puternice precum DeepSeek-W4 ! of df t j u’
'!'qgf sgpsnboc

pgfs'

wfefblejoldf!’
upu!dpoc jovuvm!vnbo-!wps!bqg"

Figura3.3-4Dpngbsbe j f I~

l'sjejdbu’

Cbjdivbo!

deployment support

8 C!

t vou!

ousf ! npef mfvmft!vnsptd blneff!tqdpigivimb s f ! MM

Il sftvstf!

gpusj wj uf!
ef!
lejltvgpsu!gfousv! nbvpm nv muf !
o!df ! nbj ! nvmuf ! np e furidr dewz getealfd bes jf I b a fp d jf s Mj!
sfb!'npefmf!bousfobuf!qgfl!chb
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of l gvufn! beufqub! t* ! btjtu'"n! mb! bgbsjcjb! vops! npefmf! d
johjofsfeuj-1ftujn'sjlefldpotusvde jj!tbv!iebuf! o!lgpsnbu
nbj! gsfdjtftltej! nbj! tjmvsfoll effleyjpmm] gswpgft ppalmrhfdj bo! dbs
aprofundarea subiectului sunt importante.

Pebu' | daffdstNahBt, acesta poate fi adaptat la sarcinile specifice ale companiei. In acest scop, se
vujmj{fb{"! ufiojdb! ef! bkvtubsf-! gsjo! dbsf! npef mvm! ftu
jotusvde jvoj!lufiojdf-!npef mfepreidctt dpousbduf!tbv!epdvnfoub

RAG LLMinteligent -bt j t uf o¢c j ! dv! bddft! mb! ebuf! dpsqgp:

Vsn  upbsfb! fubg' ! o! f @fpoeryesie bintegracean modelagr pu! dMéveNreale alé
"ousfqgqsjoefsjj! o! ujng! sfbm/! Bdf bt-Augniented Generdtisnj ! t f ! ovn
RecuperareHf of sbsf! bvhnfoubu’ /! 10! bdfbtu‘!bsijufduvs® -! npef

d bmph-!dj!'vo!btjtufou!joufmjhfou!dv!esfquvsj!efqgmjof-!
ebuflejlt* I pgfsf!s'tqgvotvsj!fybduf-!dpoufyuvbmf]/

Qsjodjgbmvm! bwboubk! bm! SBH! ftuf! dbgbdj ubufbl!lef!b! vuj
of dft bs* 1 qsfh® ujsfblgsfbmbcjm" !blnpefmvmvj-!nfoc¢jo«o
gmfyjcjmjubuf! o! hftujpobsfb!jogpsnbec jjmps/

Tehnologia RAGd pncj o epv l'dpngpofouf!gsjodjqbmf;

Recuperaren pef mvm! t f ! dpof duf b{ *“docwbehte, falbele {PPR:+¢ jnef ! e$ il elbbu f !
desene-¢ j I sfdvqfsfb{'!jogpsnbec jjmf!sfmfwbouf!tpmjdjubuf

Augmented Generation:q f ! cb{ b! ebuf mps! fyusbtf-!Inpefmvm! hfofsf b({
mv<«oe! ol!dpotjefsbsfldpoufyuvm!e jltqfdjgjdjubufb!j ol

Pentru arula LLMcu sprijinulRAG- ! t vou! d«¢ j wb! gbe j!l efl vsnbu;

Qsfh' ujsfthdemifdmpsf b! epdvnfouf mps!ofdftbsf-!eftfof-
"olejgfsjuflgpsnbulaExcgl.! tusvduvsj-!ef! mb! QEG

Joef ybsf !e j dugbtatu yner jndtrbmeefite precum Llamalndex sau LangChain, datele

tvou!dpowfsujuf! ol!sfqgsf{fou‘'sj!wfdupsjbmf!ldbsf! w' !
gsbhnfoufmfleflufyu!)nbj!nvmuf!jogpsebajgjsfeédpowfkalb/
arayvsj mps! nbsj! ol!sfqsf{fou'sj,InpdrteaBpsj bmf -1 jodmvt | w!

iousfcbe j;!lbptejbtud flodufvime buf mf ! bv! gptu! od' sdbuf-!qvufec j
wb! d" vub! s*tgqvotvsj! o!dbesvm! dpsqgpshbec guiesedelpabj ! ef hs|
internet.

T 1lgsftvgvofn!d' ! p! ousfqgsjoefsflbsflvo!lgpmefs!dpotusvd
j otusvdec j ¢qj!-ulbHoldsingfun'dcspt Python (Fig.3.35),gvufn!tdbob! bdftu! eptbst!'e
joefybsfb!wfdupsjbm' ;! gjf dvbos!ft!feup!devfn!fwofud umpbs!jg!jd bdspfo!wsffsgunmfud
tfnboujd!bm!ufyuvmvj /! Bdf t u'lvnov!dgsfvm!uesfb! o#tigbpssurt*!!be! ptdf vnnofjogujfdnk
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npefmvm! gpbuf! obwjhb!fgjdjfoulejth tj!dpofyjvoj! ousf!

Ef!fyfngmv-!npefmvm! # e jlbnjoufeuf#!d !dvwjoufmf! #sfuv
tfde jvofb!ejo!dpousbdu! sfgfsjupbsf! mb!fyqfejfsfb!lnbufs
intrebare-ef ! f yf ngmv-! #Dbsf ! f t udrmarg? (Big. pI5e Inia dldin tod)sLLM eaf ! s f

bobmj{b!epdvnfoufmf!joufsof!ej!wb!h"tj!jogpsnbejb!fybd
djufbtd' tejtt* 1 ocfmfbh'!dpo¢jovuvm!luvuvsps!gjejfsfmps

@0 ® & llamapy

from Llama_index import SimpleDirectoryReader, VectorStorelndex

4 Load documents from the folder

documents = SimpleDirectoryReader(“constructionsite_docs").load_datal)

H ':.'| 2at 12 3 VerTor LNdex Fol =2mantTl ".I.'I'II

index VectorStorelndex ., from_documents(documents)

# Integ€ration with LLM (e.g. Llama 3)

query_engine index.as_query_enginel)

response query_engine.query{*What are the return terms in the contracts?")
print{response)

Fig.3.3-5MN! dj ufe uf! vol-éepmnhsbavidyjenpfesfm! " o! dbsf ! p! qf st pbec
dbvu' !epdvnfouvm!epsju

Codul poate fi rulat pe orice computer pe care este instalat Python. Vom vorbi mai mult despre utilizarea
Qz ui padDEurijodpentruarulacodulind b gj upmv.m! vsn' ups

Jngmfnfoubsfb! aw!dbmuf 'bé pMdVBNl p! uf oejoc* -1 dj! p! tpmve jf!
bgsfdjb{*!tfdvsj uGuudate dcesied, gnplémentacep biM,didpe tomputerele locale ale
dpngbojfj-lgjflvujmj{~oel!tpmve |jj!l pomjof LiMflatsardinideapbs! gs|j
mvnfb! sfbm' -! dpngbojjmf! usfcvjf! t* !l vujmj{f{f! jotusvni
s‘tqvotvsj! mb! dibu-!djleaykctgpsnpdief { fdlpmp MjbasH!! dgpfblud ‘! !g
contextului de utilizareaLLM/ ! Bdf t u! mvdsv! ftuf! j nqps upboceselegrhjanizatev ! t d b mt
dpsftgvo{f ups! qfsnifuldbfebffmpobus] mb! Bbj ! nvmuf! qspj fd
Tntreaga companie.

1o!'bdftul! dpoufyu-!bmfhfsfb!vovj! nfratilnpottaatf Ihseuméniele mubsf ! be
npefsofl!eflgsphsbnbsf!gfsnjulov!ovnbj!ef{wpmubsfb!ef!t
procesele de afaceri existente, transformandu-le in ETL-Pipeline automate

.,

= e

—/—.
._/—’
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CAPITOL 3.4.
IDE CU SUPORT LL®I J ! NPEJGJD” SIMF! WIJUPBSF! BMF! C

Alegerea unui IDE:de la experimentele LLM mb ! t pmvec j j !l ef ! bgbdf sj

Buvodj!d~oe!q usvoefc j! olmvnfb! bvupnbuj-insmegiaatuncb! bob mj {
dvoe! mvdsbe jl dv! npef mf ! mj ohafjttudj! dft!fef!jrbnd jt!'dezioftaifedhtf ©\j d jn!f )e
integrat (IDE) potrivit. Acest IDE va fi principalul dvs. instrument de lucru: locul Tn care va fi rulat codul

hfofsbu!ef! MMN-! bu~u! gf!vo!dpngvufs! mpdbm-!d~ulej! ol dtl
doar confortul munciidumneb wp bt us’® -1 djle jldsultefl!lsfgfefl!lwfcjlgvufbl!us
mb!tpmve jjldpngmfuf! odpsqgpsbuf! o!qgspdftflefl!bgbdfsj!s

IDE (Integrated Development Environment)f t uf ! p! d pwfg$ o kb epjuguaterului
evnof bwmglhtows‘'vl! bvupnbuj { bsf b! gaeod fl ti forhpnp!de! jt ¥ d if mwcds b § f
tfgbsbu!vo!gfs®tus*v-!voldjpdbo-!vo!cvshijvl!iej!bmuf!
poate face petoate-t * 'ubj f -1t Il gjyf{f-1t* 1 h*vsfbtd'!ejl!dijbs!t
JEF!l qgf ousv! gsphsbnbpgsj bfthsf v qlot thwjbjmpthy jf fl lddrp e@lpot usv
-dsfbej¥refufobbe j!abathblgreamadbluuided p ot ¥ svde jf*-1hitjej!fsp
ar fi verificareas f { j t uf oc fj bt dpotluesjsdfinmpfsdvube j 1 gspj fduvm! gjobr
g v o dcajcasa)f !

Plqsf {f oubsf !-ilbrpdpddoem' ! b! JEF

PyCharm® (JetBrains) este un IDE profesional puternic pentru Python. Este potrivit pentru proiecte
tfsjpbtflebupsju‘lovn'svmv ! Phsubeéeufdbsbdufdjtayvdps’
gf ousv!gje jfsfmf!ljoufsbdujwf!Kvgzufs!)JQzOC*! ftuf! ej
gpu!h*tj!'joufsgbc b!dpgmfe jupbsf/

Vo! gje jf s !IR¥YMB(IhtgractiveoRythdm Notebook) este un format pentru Jupyter®
Notebooks interactive (Figura3.4-1* !~ o! dbsf ! dpevm-! wj {vbmj{'sjmflej!fyc
ntr-un singur document. Acest format este ideal pentru crearea de rapoarte, analize¢ j ' t df obsj j !

de formare.

VS Code® (Microsoft) esteunj ot usvnfou! sbqje-!gmfyjcjmle jlqgfstpobn
multe plugsnvsj /! Qpusj wju! bu~u! gfousv! odfqg‘upsj-!dsule]j
pluginurilor GitHub Copilote j ! b! npef mvmvj ! ef! mjncbk-!dffbledjf!™ m! gb
gspjfdufmf!efleujjocb!ebufmps

Jupyter Notebook - P! bmf hf stjl ldgpdqgidbds V! fyqfsjnfoubsflej! ow'
gf snjutdsjiffajltdpe-!t* ! be’ vhbe j! fyqnpjldbcojhjvisjfldjto u'fwsjg{b¥
34-1* /| ' Jef bm! qf ousv! uftubsf b! sbjq!jdes f! bbs! fjbq!peuff!{ f epjs!- 4 fryd
bobmj{‘*! b! ebufmps! t* mcbujdf/! Qf ousv! b! hftujpob! efq
vuj mj{bcj!Bobdpoeb! Obwj hbups-!p!joufsgbc ‘I wj{vbm' ! gf
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—=: jupyter

Fig. 3.4-1 Jupyter Notebook vov m! ej ousf ! df mf! nbj! dpowfobcjmfl!le jlgpqgyv
crearea proceselor Pipeline.

Google Collab@) ¢ j | q mb u g p(Rigura 9.2-5p) ksberob muf sobuj w' ! mb! Kvgzuf s! ¢

dbsf!l pgfs‘ ! bddft! hsbuvju! mb! HQVecep@Vd ‘! &'t lujf d tpd bk mpbmsv £ !j r

efltpguxbsflejlgptjcjmoabud blttefdb! Mvgpdlejjsddiuheh o1
recent cu Gemini (Google's LLM).

PyCharm VS Code Jupyter Notebook Google Colab
Complexity High Medium Low Low
Apynb support Paid Free Built-in Built-in
Copilots Yes Yes Yes Yes
c:ﬂi:zrsg Local Local Local Cloud
For whom Professionals Universal Beginners Experimenters

Figura3.4-2Dp n q b s bec Jupyter NdEdbgok vovm! ej ousf ! df mf! nbj ! dpowf obcj mf
instrumente pentru crearea proceselor Pipeline .

AlegerealDEv mvj ! ef qj oef !l ef !l tbsdjojmf!levnofbwpbtus'l/ loEH d'dlbep
Jupyter Notebookt bv! Hpphmf ! Dpmmbc/ ! Qf ousv! qspj fduf! tfsjpbtf! f
Dpef/! Qsjodjgbmvm! mvdsv! ftuf! t* ! odfqfcj/! Jotusvnfou
fygfsjnfoufmf! o!tpmvejjlgvode jpobmf/
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Toate IDEvsj mf !l eftdsjtf! nbj!tvt! w' ! gfsnjul! t*-hbedsdffblcmhb ot pvosejv!de
module de blocuri de cod (care ar putea fi generate de LLM)- ! gj f dbsf ! sft gpot bcjdm! qf ousv!
exemplu:

scenarii analitice,

mboc¢ vsjlef! fyusbhfsf!b!jogpsnbec jjmps!ejo!epdvnfouf -
s‘*tgvotvsj!bvupnbuflcb{buf!qgf! SBH-
hfofsbsfb!ef!sbgpbsuf!lej!lwj{vbmj{®sj/

Ebupsju‘! tusv,givsjpjsfhpeabmbsfgpbuf! gj! sfqgsf{foulBu'! db! v
filtrareY b o b ] vizualizareY export rezultate. Aceste blocuri pot fi reutilizate, -bebqgubuf !e j ! bt bncn
o! mboc vsjlopj!db!vo!dpotusvdups-!epbs!lqgfousv!ebuf/

Qf ousv! johjofsj-!nbobhfsjlejl bobmjeuj-!bdfbtub! eftdije
gpsn‘ lefl!dpel!dbsflgpbuf!gj!hfofsbu!dv! MMN/ ! Bdfbtu‘!bcps
mb! bvupnbuj { bsf b! pnbf!sds fj vsofj bripwd ug lqg dgd e tjfl! sf qgfubcj mf! o
epdvnfoubu®!ejlusbotgbsfou' ! qfousv!upcej!nfncsjj!fdijaqgf]

Instrumentele automate ETL Pipelines (Fig. 7.2-3), Apache Airflow (Fig. 7.4-4), Apache NiFi (Fig. 7.4-5)e | !
n8n (Fig. 7.4-6) pentru construirea blocurilor logice pentru automatizarea proceselor vor fi discutate mai
detaliat” o! gbsufb! 8le jl gbsufb! 9!l bl d' scjj

IDE cusuportLLMe j ! wj jupbsf! npejgjd' sjleflqgsphsbnb

Joufhsbsfb!jouf mjgfsepedffjt!fbrd djed ' kejffdmfpmubsf! tdijnc' ! qgfjtbk
ov!nbjl!tvou!epbs!fejupbsfl-démfuftyuludbloftwjpesmoc!| fod blith!t tujfme
t'! ocfmfbh'! mphjdb! gspjfduvmvjmjidf! dpmgovod{§ipbdple§ym! ¢
fragment de cod/ ! Qf ! qj be * I bgqlwau!j g pé v f ! gdglosaf mj hfeofcgb e j d umjgnjdy fbnm
ef {wpmu‘ sjjtdpowfoc j pobmf

GitHub Copilot) t f ! j ouf hsf b {" ! dv! WOt Dipeffeod !QeDs folsmfrqgfl BfIb{" " ! dp
dpnfoubsjj!tbv!ieftdsjfsjlqgbscjbmf-!usbotgpsn~oe!tvhti

Cursor (un fork al VS Code cu Al-kernel):gf snj uf ! ov!ovnbj !t !l ufsnjobcj! ef!
qvofcj! ousfc'sjlqgspjfduvmvj-1t'1d vubej!lefqfoefoc f!

JetBrains Al Assistant; ! vo! gmvhj o! gqf ousv! Kf uCsbjot! JEFt!)jodmvt ]
dpevm! dpngmfy-lef!b!l!pqgujnj{btejltefl!bl!dsfbluftuf]/

Amazon CodeWhisperer: un analog al Copilotd v! bddf ou! gf 't fdvsjubufle jltvagp
AWSale Amazon.

Qsphsbnbsfb!wb!tvgfsj!pl!tdijncbsflesbnbujd'! o!lvsn' upsj
ef!l dpe! ef! svuj aple minf eprpitectugi Wdietof -be!f { wpmubupsjj! wps! gj! nb
proiectarea sistemului, intimpce Alwb ! gsf mvb! t bsdj oj ! edetod,pftaubemppd¥vhfobbd
e jl gvodec jWjljefplsem{‘gslphsbn’ sjj! ftuf! p!dpmbcpsbsf! ousf!p
ufiojd' -!'"jbs!pbnfojjttfl!dpodfousfb{*'!qf!dsfbuj wjubuf/

Qsphsbnbsfb! o!mjncbk! obuvsbm! wb! ef wfoj! p! proddilederj oc * /! Q
ef {fwpmubsf!wps! ow'c bl t eildcbnpandléutlizatofului!primantitipafeatipanelore f | mv d s v
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pgfsjoeltpmve jjl!dpoufyuvbmflej! ow' c . oelejolqspjfdufmf

Bdftu! mvdsv!ov!eftgjjocfb{‘!spmvm!ef{wpmubupsvmvj-!
dpevmvj ! mb! hftujpobsfb!dvope ujoc fmps-!bl!dbmjju‘cijjl!le
btfnfofb-!jogpsnbc jjmf! ef! bghbdfbsnjj-{! vwgdf!jdsbfghrg fdlblc g fj!!
b!efdj{jjmps!tf!wb!gbdf!ejo!df! o!df!nBpP!aymu! qsj o!
LLM,chatej ! j ouf sgf.c fl ef ! bhf ou

Pebu* ! df! p!dpnaqgbevjsfj!mf!!" MoViNj!jegc!tbud ltdFimfuubu! vo! nfejv!efl!ef
important este organizarea datelor. Bdf t u! gspdft! jngmjd' ! fyusbhfsfb! jogp:
dvs'c bsfb!bdftupsb-gdlugmhsorn‘g!ptsinsbwsd bV sttpws'! [ eojulsj ouf hsbsfb! m

Intrrp! bcpsebsftl dpefus bd'w!!hgftlug pwf -s!j j | echaiefestepde a Aduce Hafele j f duj w
intr-p! tjohvs® " I'gpsn’ ! voj wfstbm ovindbss!fnbts f!!ge ftlilh dpphiudbimenjfgoj unf' !!
necesare biblioteci specializate pentruagestionaqgs pdf t f mf ! e f Hatele strudduvate sUbasdintree j !

df mf! nbj! gvufsojdf-! gmfyjcj mf pentu Pythpng Vv Blid folt 1 b b fwf € jgd mjny
gspdftbej! olnpe!dpowfobcjm!ebuf!ubcvmbsf:;!gjmusbsf-1h

Python Pandas: un instrument indispensabil pentru lucrul cu datele

Pandaspdvg' ! vo! mpd! tqfdjbm! o!mvnfb!bobmj{fjlej!bvupnbuj -
utilizate biblioteci ale limbajului de programare Python [86]- ! dpodf gqvu‘ ! gf ousv! b! mvdsb!d

P!'cjcmjpufd ' ftufl!db!vo!tfulef!jotusvnfouf! hbub! g‘ dvuf
dpotusvde jjlov!iusfcvjflt‘!ljowfoubce jleflgjfdbsf!lebu’!vo
w' ' lgfsnju!t®!sfphppmivbeg| 55 bdyy edeqisppmbvmlipgbj!mf ! ef ! cb{*® /!

Pandasf t uf ! p! cHytbomppprusbudce-!! dbsf ! pgf s’ !'tusvduvsj!efl!ebuf!
intuitive, Tn special DataFrame, un format universal pentru lucrul cu tabele. Pandas este un
dve ju! fmwfc jbo!gf ousv! bobmje ujj-!"johjofsjjtleljlef{wp

Pythonf t uf ! vo! mjncbk! ef! gsphsbnbsf! ef! ojwfm! obmu!dv! p!t
bobmj{'-! bvupnbuj {bsf-!" ow'cbsf! bvupnbu‘lejl ef{wpmubs
dpevmvj-!obuvsjj!tbmf! mibogatfepivibtec@soa“ e ¢! dslfptfjowsfnvwm gp
mult de 137 000 de pachete open source pentru Python[87]- ! j bs! bdf tu! ovn' sl dpouj ov® !
{jmojd/ ! Gjfdbsf!btugfmlef!cjcmjpufd'!ftaulhc jvwodijglfmbwef niled
tjngmf! mb! jotusvnfouf! dpngmfyf! qf ousv! gsfmvdsbsfb! jnb
integrarea cu servicii externe.

Dv! bmuf ! dvwjpwd ufd-'!jormbfts jjobrdjdf t ! mj cfslejleftdijt! mb! tyv
gata de utilizare-cj cmj puf dj !'e j!ljotusvnfouf!qf!dbsf! mfll gvufecj
ef!l bgbdfsj/!Ftuf!db!vo!dbupmpb]{bsdbt! BoObmpfmjldbwj [ Vh
joufhsbsfle-plinwmpbfulfbreyftmfploj cjmf!jnfejbul!evqg'!jotubn
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Pandas este unul dintre cele mai populare pachete din ecosistemul Python. 1 o! 3133 -! ovn‘ svm! nf e
eftd' sd sj! bmf !aajurstappilioind pejzi(FQuraBetB)t !~ o! ujng! df! g~o0o‘ ! mb! oc¢
3136-!bdfbtu’‘!djgs!bldsftdvu! mb! 23! njmjpbof!lef! eftd’ sc
vujmj{bsfblqgf!tdbs*' ! mbslhiMI[8]o! bobmj {b! ebufmps!e jldibu

Pandas Downloads by Year (PyPI Stats)

Figura3.4-3Pandasf t uf ! vob! ejousf!dfmf! nbj'!teftd sdbuf!cjcmjpufd
efleftd sdsj!blefqg'ejul!2-5!Injmjbsef/

Limbajul de interogare din biblioteca Pandasf t uf ! t j nj mbs! db! gvod¢ j pobmj,ubuf! dv!
eftgsf!dbsf!bnlejtdvubu! o! dbdjmjpmnmvbrk!vidbe{ff!!jefulfeshpihfb!ssf fl nThF

Inlumea analizelore j ! b! hftujpo‘ sjj!ebufmpéhbesdvidgesbufij h@mpebt
wjuf {*lejlgvufsf-!pgfsjoe!vujmj{bupsjmps! p!hbn' ! mbsh
fgjdjfou! jogpsnbec jjmf]/

Ambele instrumente -SQLe j ! Qb-pglhts* ' dbgbdj u‘c jlqvufsojdf!ef!nbojgvmb
dpngbsbc j vimdw!sthbyedt mpobm/ ! Bdftufb!tvgpsu' (figuga84MHc j voj ! qsf
tjohvsb!ejgfsfoc®lgjjoeld I'TRM!'ftuf!pqujnj{bu!gfousv! myv
gsfmvdsfb{*'!ebufmf! o! SBN-1dffb! dfllg‘jd'qlftsing gudézeft wg jsfvImf {If1
cb{flef! abbudfflnegimftn‘flouf {f! p!jogsbtusvduvs' ! tfqgbsbu’
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10 ProjectMsss Location Budget|d AeiDele  ErdDue Hilun
- T ey Mg Toomt B Vore 000000 JUED-CEDN TR 0 Progresa
w T Crewcficid Schos  Chicage 3000000 IOI3-OE-01 - MIS-0030  Chmedeked
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J Pandas N — SQL J

L ] [ ] & grodp iy

df . groupby| "Location' ) [ 'Budpet (51" ). sumi )

i — R

Chizage & OO D
Haws ik E,000,000
Ean Frandiien 00 00
Soatthe 3,000,000

Fig. 3.4-4 Pandas, spre deosebire de SQL, are flexibilitatea de a lucra cu o varietate de formate
eflebuf-1g°s" !t bltfImjnjub! mb!cb{fmfl!lefleb

Pandasf t uf ! beftfb! gsfgfsbul gfousv! dfsdfubsfbleujjocjgjd
(inclusivETL* 1'e j I nboj gqv mbsf bintienp ae S@ipste!un stahdrd deiggstionare a bazelor de
ebuflejtftuf!beftfb!vujmj{bu! o!nfejjmf! ousfqgsjoefsjrm

Biblioteca Pandas din limbajul de programare Pythonw* ! qf snj uf !l t* I f gf duvbc j ! ov!
pgqf sbe jvojleflcb{®'-!dvn!bs!lgj!djujsfblejlttdsjfsfbl!u
gv{jpobsfb!ebufmps-!hsvgbsfb!ebufmps'!e j!fgfduvbsfb!

in prezent, biblioteca Pandasf t uf ! vuj mj { bu‘ ! ov! ovnbj ! o! dfsdfubsfb! bdl
o!dpncjobc jf! deéxanmple,dividiakieta@Radebookd), atunci cand a publicat noul model

opensource LlaMa4 / 2! 0! 3135-1 b! bdpsebu!cpdate strictraief ! @'f pt delj db ! wmo
ejousfldb{vsjmf! difjflejlqgsjnfmfl!lejo! mbotbsfbFigb!t"'! g
3.4-5)informatCSVve j ! j ouf hsbsfb!dv!cjcmjpufdb! Qboebt! ejsfdu! ol
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Llama 3.1

Enter your prompt

Can you plot it in a timeseries?

DF

Structured
data

Fig.34-5Vovm! ejousflqgsjnfmflejlqgsjodjgbmfmf3ldnb{vsj!gsf {fo
2024b!' gptu! dpot us MdlosirfdPdndas.! b gmj dbec j j !

Pandasesteunj ot usvnfou! ftfocjbm!lqgfousv!njmjpbof!efl!d
gsfmvdsfb{"'!ejl gsfh' ufAccelerarbalPntag tuaarcs v! BJ! hf of sbu
npejgjd-sjlbmf!dpevmvj! wb!sfgsf{foub!vo!qgbt! vs]j
epnfojvm! ebufmps! wps! gvufb! gspdftb! ebufmf! ol d-
cu mult mai multe date pentru a antrena modelele deintei f o¢ * ! bsuj gj dj bm* ! hf of
[88].

-Kf otfol!lvboh-!gpoebups!ej ! DFP! bm! OWJEJB

Folosind Pandas- ! ft uf ! ggt!jhcfjtnuljtpolf {flejl t* 1l tfl bobmj{f{f!tfuvsj !
Excel ' 1o! ujng!df! Fydfm!l ftuf!dbgbcjm!t*'! hftujpof{f!lefl! pcj
gpbuf ! hftujpob! dv! (Rigura9lecFigurat.fi-u0ydsh s! fe!fd pedrujfd! { fdj ! ef ! nj mjp
B9y ! Bdf btu‘ ! dbgbdj ubuf! gfsnjuf!vujmj{bupsjmps!t* ! fgfduv
tfuvsj! nbsj! ef! ebuf-!pgfsjoe! p!qfstgfdujw' ! gspgvoe’ le]j!
Pandas are un puternic sprijin comunitar [90]: sute de milioane de dezvoltatorj !¢ j | bobmje uj ! ejo! ol
(Kaggle.com, Google Collab,Microsoft® Azure @Opuf cppl t -! Bnb{po! Tbhf Nbl fs*!  m! v
pggmjof! o!gjfdbsf! {j-!pgfsjoelvo!ovn' s!nbsflefl!tpmvejj
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1o! df ousvm! nbkpsju‘cjj! gs mpdfgtpfsmp d!thucshvndjuwijsdofu!’ © FEif ik ped'sutf A
gvsoj {bu‘!l ef!l cj'cBmfptuufbd bf!tQbfolevbot! j ot usvnfoul gvufsojdlej!
vizualizarea datelor tabulare.

DataFrame: format universal de date tabulare

EbubGsbnf! ftuf!tusvduvsb!dfousbm'!ejo! cj dfigyrap3utB)dnb! Qboeb
dbsfls<oevsjmfl!dpsftqvoe! pcjfdufmps!tbv! osfhjtus‘ sjmp
gbsbnfusjmps!tbv!dbufhpsjjmps!bdftupsb/!Bdfbtu’!tusvdu
nvmu! tvgfsj pbs‘uf lod mff yfjbdjdmjl ysyjfwfe! t dbmbcj mjubufblej!gv

UnDataFramef t uf ! vo! npe! ef ! sfgqgsf {foubsflejlgspdfthbsf!b! el
memoria RAM a computerului.

EbubGsbnf! ftuf! vo! npe! ef! sfqgsf {foubsfl!lej! gsfmvdsbsf!
computerului. Intrv o! ubcf m-1! s<oevsjmf! qpu! sfgmfdub-1!1ef! fyfngmv-
coloanele-gspgsj fu'cjmf! bdfatujpwsadj;-!!ddopupfsheppsg b v-fl-eljchpgft uvsj -1 ufs
gmvt-! vo! btugfm! ef! ubcfm! gpbuf ! dffig.c4p-b3j-!' du-ud !e jj d gepbsunfblc g
milioane de obiecte din mii de proiecte diferite (fig. 9.1-10)/ ! Ebup s u‘ Ingag Yestdrizajejestp s ! Qb

veps!tttflgjmusf{f-1tt"ltflhsvgf{flejltVttf!lbhsfhif{f!

STRUCTURED
Column names E : | I
lwmns oM Meme  Cuegoy  FombyMome  Height  BoundigBanhin X BoundingBlorhin. Boumdingbaridin. 2 o
| 1311\11\ Single-Flush 05T _Doors Srgle-Flush S ABYTAITE 2001508 10430 PAATE2 Lewel T
431196 | SogleFush  OST Deons | ) &BEsTEITE 12.2281 13207 9.84257 Lot
— 457475 :I Sngh Windaw 05T Windows Siegle Windoe [ B.BSEZATTI7 e -11.434 11785 580671 Lowel 2
label ™ | 4ssaz | snglewindow OST Windows Srgle Winddw  8.498267717 -11_4".-!:1:}—. 128984 980571 : Leved 2
| - (r1e30)e—, (et )
AR50 | Sngle-Flush Q5T Doors Srgle-Flush AR 7T -15740 254 -1E-14 Lewdd 1
473697 | Basie Wall OST Wals  Basic Wall 315 IN1E5S 45713 Lavet 1
ae7san | maskc wal QST Wals  Basic Wall 45712 0708 ¥.89253 Laved 1
L]
Data

Missing K
value

Figura3.4-6Qs pj f duvm! ef ! dpot usestuntdbel bidmensionalEbelemedte b n f

o!s-oevsjl!ejlbusjcvuf! o!dpmpbof/
Owjejb! ftujnfb{*td -! olqgsf{fou-!qg~0'!mb! 41&! ejo! upbu:
date structurate -cadre de date-j bs! bdf bt u* ' qpoefsf!dpoujov*!t* 1l dsfbtd'

Prelucrarea datelor este ceea ce face probabil o treime din calculul mondial in fiecare
dpngboj f/ ! Qsfmvdsbsfb! ebuf mps!e jDataHramé mf ! df mp s !
in format tabelar
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- Jensen Huang, CEO al Nvidia[91]

T 1 fovnfs‘n!ld<sufwb!dbsbduinPgntas:j dj ! di fjf! bmf! EbubGsbnf

Coloane: in DataFrame datele sunt organizate Tn coloane, fiecare avand un nume unic. Coloanele
ef ! busjcvuf! gpu! dpgimuei, ginilaricatobneldr tirefazele jegldtesspuucdldanelor
din tabele.

PandasSeriaf t uf ! p! tusvduvs' !efl!lebuf!vojejnfotjpobm ! o!Q
dintr-un tabel, in care fiecare valoare corespunde unui indice diferit

SeriaPandasb s f ! gf tuf ! 511! ef ! busjcvuflejlnfupef-1lg'd«oel!l mv
Qv ufec j ! bqumgdatoe!calg patfu duteldeg v o disppnjbilev of j ! dpmpbof -1 gvufec j! fg
pgfsbe jj!nbufnbujdf-!gjmusb!ebuf-!" ompdvj! wbmpsj-! mvc

gmvt -1 Tfsjfttltvgpsu' !pqfsbe jj!lwfdupsj {buf-!dbsf! bddf:r
eflebuf! o! dpmalveaidemffllddwdmj df /! Ef! fyfngmv-!qvufej!lnvm
dv!volovn's-! ompdvj!ebufmf!mjqgqt:!tbv!bgmjdb!usbotgp:

Randuri: in DataFrameqpu! gj ! j oef ybuf ! dv! wbmpsj!vojdf/!Bdftu!jo
bkvtube jl sbgjel!ebufmfl!lejo!bovnjuf!s<oevsj/
Index; ' To! npe!jngmjdju-!buvd®dndadsduejetdisfbgjldosEpudbGebh

la0laN2! )voef! Ol ftuflovn® svmluvuvsps!s~oevsjmps!ejo! Et
poate fi modificat pentru a include denumiri speciale, cum ar fi date sau caracteristici unice.

Indexarea randurilor intr-un DataFrame ot f bno* ! d* ! gj fd' svj!s<oe! jlftuf!
fujdifu*!vojd' -lovnju'!joefy! EbubGsbnf/
Tipuri de date: DataFramet vgpsu‘ ! p! wbhsj fubuf!leflujgvsjleflebuf-1]

aebufujnf75alejlapcfdua! gfousv!ebuflufyu/! Gjfdbsf! dj
efufsnjo®"!df! pgfsbcjjlgpu!gj!fgfduvbuf!btvgsb! dpoct j ¢
Pgf sbc j voDataBramleebgpsu® ' p! hbn®* ' mbsh® !l ef! pqgfsbc jvoj! gf
jodmvtjw!bhsfhbsfb!)ahspvgcza*-!gv{jpobsfb!-)anfshf al
aplicarea-dpncj obsfbl!e jlnvmuf! bmuf!ufiojdj!eflusbotgpsnbs

Manipularea dimensiunii : DataFramew' ! gf snj uf ! t* ' be’ vhbec jlejlt" 1l fmjnjo
g‘ dv-mep!tusvduvs !l ejobnjd'!'dbsf! gpbuf!gj!npejgjdbu’!
datelor.

Vizualizareadatelor:vuj mj { voel ufiojdj!lef!wj{vbmj{bsf!joufhsbuf
populare de vizualizare a datelor, cum ar fi Matplotlib sau Seaborn, DataFrameg pbuf ! gj ! ve ps!
dpowfsuju! o!hsbgjdfltejlejbhsbnf!lqgfousv!blqgsf{foub! e

Jousbsf b!e j ! pPahdagpsgffbs!' e bgwfondpg sj;j!! ef ! dj ujsf-1ljngpsule jIf
gpsnbufl ef! gje j,Excd IJISONM MTMLeDjs!! Tg&elc® Jodteface din DataFrame un
ivc!dfousbm!gfousv!dpmfdubsfblejlejtusjcvjsfb!ebuf mj

Spre deosebire de CS\¢ | | Y, REhdasDataFramep gf s I nbj ! nvmu® ' gmfyj cj mj ubufle|j
tf! mvdsfb{‘!dv! ebuf ;! gqpbuf! hftujpob! dbouju‘cj! nbsj! ef!
)jodmvtjw!ebuf-!wbmpsj!mphjdflejltfsjjhdéphobpmphpd{fpops
wj{vbmj{bsf!b!ebufmps/!10!ujng!df! DTW!Iov! tupdifb{‘!jogj
ftuf! beftfb!tvgsb od‘sdbu! dv! gpsnbubsflejlbsflpltdbmbec]j
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pentru analize rapide- ! bvupnbuj { bsf b! gs pdf tnfodele $Flgara 3!4-/)oWsf nh' subpsbf sbf! ndf v! !
dbgjupmf! wps! fygmpsb! o!efubmjv! gjfdbsf!ejousf! bdftuf!
vor fi discutate Tn detaliu formate similare precum Parquet , Apache Orc, JSONFeather, HDF% j ! ef qp{j uf m

de date (Figura 8.1-2).

% Storage Tabular Tabular Tabular

- Ussne Office tasks, data Simple data Data analysis,

& presentation exchange manipulation

- Compression Built-in None Mone (in-memory)
—

: Performance Low Medium Fidn Gmeseey
;@% dependent)

i

l:l . High {fﬂ-l'matﬂng.
9‘- Complexity shdss) Low Low

J‘% Data Type Support Limited Very limited Extended
I

Medium (memaory

ﬁ Scalability Low Low limited)

Fig. 3.4-7 DataFramef t uf ! bmf hf sf b! pgquj n* ' gf ousv! nbojgvmbsfb! ebuf
ejltvgpsu! bwbotbu! gfousv!ujgvsjmfl!leflebuf

Ebupsju*!gmfyjcjmju‘cjj-tgvufsjjlejlvevsjocfj!mps!efl!yv
standardul de facto in analiza datelor Python. Acestea sunt ideale atat pentru crearea de rapoarte simple,

deule jlgfousv! dpatf tdwjpsnf bj edff ! dpomegwmf yf-1" ol tgfdjbm! ol d
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_ LLM CHAT .
1 ] F-\ (%3
|iil pandas HEKCIGE XY
© FILTERing
TR e S it the data in the project to

R e S e el ctegory e i
1 MRS Vedow  Wesdow TNy {E ai thﬁlmﬂiled

O GROUPing

Group the praject by the “Type.
Name" parameter and show the
volume of each group.

O PIE chart

Fig.3.4-8LLM-vsj mf !t jngmjgjd" !joufsbde jvofb!dv! Qboebt ;! olr
interogare text.

n prezent, Pandas este utilizat in mod activ in camerele de chat bazate pe LLM, cum ar fi ChatGPTLlaMa,
DeepSeekQWEN j ! bmuf mf /! 1o! nvmuf!db{vsj-!buvodj!d«~oelvo!npefr
ubcf mf mps-!wbmjebsfb!ebufmps!tbv!bobmj{'-1bdftub!hfofsf
face din DataFrame un "limbaj" natural pentru reprezentarea datelor in dialogurile cu Al (Figura 3.4-8).

Ufiopmphjjmf!npefsof!ef!ebuf-!1dvn!bs!gj! Qboebt-!gbdj mju
gspdftfmfl ef! bgbdfsj /! Bdft uWpnvpngvfns! & fs!'f{waml'blulf mistbqfj cjf b rhj:
sfqfubsfb! pgfsb¢ jvoj mps/

Fubgfmf!vsn® upbsf ;! dsfbsfb!vovj!dbesv!ef! el

io!'bdfbtu‘!gbsuf!bn!bobmj{bu!gsjodjgbmfmf!ujqgvsj!efl!ebu
ejgfsjufmfl gpsnbufl!ef!tupdbsf!b!bdftupsb!ejlepbn!JbEoFb-nmj {oblu
gsfmvdsbsfb!jogpsnbecjjmps/!Bn! ow' ¢cbuld ! hftujpobsfb!fg
dvope ujoc* 1l eft dbv{" 1 ej!l bvupnbuj {bsfb! gspdftfmps! ef! bg
tusvduvsf{flejlbufmipposhbojivpl pfwboubl! dphagf mjfujew! qfsh ojva
transformare a datelor.

Qf ousv! b!sf{vnb!bdfbtu®*!gbsuf-!nfsju‘!lt*!ltvemjojfn!qgsjo
bcpse'sjmflejtdvubuf! ol!tbsdjojmflevnofbwpbtus* ! {jmojdf

@ Audituldatelore j o! gqspdftfmf! evnof bwpbtus’

() Gbdfcjlvo!jowfoubs!bm!uvuvsps!ujgvsjmps!ef!ebuf! qf


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

JEF! DVI TVQPSU! MMN!a J! NPEJGJD" SJNRE2Z3WJJUPBS

([ Ef uf snjuwjbgydijdlifelj ! np e éelmmaiienpottamte pehtiu procesale dvs. de
afaceri

(C Jefoujgjdbsfb!epnfojjmps! gqs p caidseabastjucturate, stab dbsf ! j o
structurate sau inaccesibile

1odfqgfec jlt ! fmbcpsbe j!l pltusbufhjflef!lhftujpobsf! bl!
(C Ridicarea problemelor de g p mj uajstndardelpr!pentru tratarea diferitelor tipuri de date

(" Bobmj{bcjldbsf!lejousf!gmvyvsjmf!lewt/!ef!mvdsv! gqp!
nestructurate in date structurate

(" Creareauneipoliticidet updbsfle jl bddft! mb! ebuf!dbsf!t !l jb! o
dpogjefocjbmjubufb

Jotubmbsfbl!ejltu®* qevo0jsfbljotusvnfoufmps!eflcb{"!qgf

C Bmfhfcjlvo! JEF! befdwbu! dbsf!t* ! dpsftgjvoteth mibesjdlj oj
VS Code sau JupyterNotebook)

C 1odfsdbe j! tELMIocalgljbjsdgestionfzed pd gj ef oc j brndjsubuf b! ebuf mg
personale

C 1odfgfecjtt" !t fyqgfsjnf onpenttujapracesh daje abujarp LS b! Qboe bt

(" Eftdsj ftchjsldMN!mf ! uj qj df! gf ! dbsf! mf! hftujpobec j! ol
ebuflejldfsfcj! MMN!'t® 'bvupnbuj {f{f!bduj wjubufb! vl

Aplicarea acestorg be j ! w' ! wb! gf snjuf!t* ! w' lusbotgpsnbe j!l!usfqubu!
tfuvsj! efl ebufl!l ejtgbsbuf-!oftusvduvsbuf-! mb! vo! fdptjt
ve pslef! ocfmft/!-detibygfd gt painddpsbBechjhfvel MMNpmbabhhbe
primadvs.t bs dj o' ! wilizdnd Rythgn ¢de éxemplu, foi de calcul Excel).

B! gbusb! gbsuf!b!d' scjjltf!wb!dpodf o-ulsphbd gldd jg{stpscfmd -n!f tmf d vn
npef mbsfb!ebufmps/ ! Of!wpn!dpodfousb!btvgsb!nfupmepmphij,j
laPDRvsj!ejl ufyuf! mb! jnbd!jtoffuesj!!nefelfenth  fDIBEUsvduvsbuf! b
automatizare. Von ! f ygmpsb-!ef! btfnfofb-!npevm! o!dbsf!tvou!gps
dbsfltvou! dpotusvjuf!npefmfmf!dpodfquvbmflej! mphjdf! ¢
de limbaj modern (LLM) pot ajuta Tn acest proces.
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IV PARTE
CALITATEA DATELOR: ORGANIZARE,
STRUCTURARE, MODELARE

B! gbusb! gbsuf!tf!dpodépmphpfmpbtevpgsbti opmphjjmps!dbsf!b
usbotgpsnbsfb!jogpsnbe jjmps!ejtgbsbuf! ol!tfuvsjleflebuf
Tvou!ejtdvubuf! olefubmjv!gspdftfmf!leflgpsnbsflejlepdvn
db!cb{* ! qgfousv! p!bbimjufdudpsfopogpehgsppbdufmf!ef! dpotus
Tvou! gsf{foubuf!nfupef! gsbdujdf!ef!fyusbhfsf!lb!jogpsnhbe

surse (documente PD~ ! j nbhj oj -! gje jYcadxémplegeu-! npef mf ! DBE
jngmfnfoubsf /! Ftuf! bobmj{buRedExXdj mj!{bb sbfmulpfsyygsf tjj mps! sfh
jotusvnfouf!gfousv! wbhmjebsfblej!wfsjgjdbsfb!bvupnbu® ! b!

npefmbsf!b!ebufmps! mb! oj witm!l dpodf qglumd m-! mphj d!e j !t gj {jd!
" ol!dpotjefsbsfltqgfdjgjdvm!joevtusjfjldpotusvde jjmps/ ! Tyv
specifice de utilizare a modelelor lingvistice (LLM ) pentru automatizarea proceselor

efltusvduvsbsfle j !l wbmjebsf!b!jogpsnbec jjmps/ ! Tvou! gspquvt
wji{vbmj{bsfb!sf{vmubufmps!bobmj{fj-1ltqpsjoelejtgpoj cj mj
pentru toate nivelurile de gestionare a proiectelorded p ot us v dc j j
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CAPITOL 4.1.
CONVERSIA DATELORINT® ! GPSN" | TUSVDUVSBU"
1o! fsb! fdpopnjfjlcb{buf!gf!ebuf-!ebufmf!efwjo!cb{b! gsrtg

I
1To!mpd!t® ! bebquf {f! dpot ub ou tijladognateladcesfuip-mfd porbd byg jf jdrbfs!f d bt
df ! ot df!nbj!nvmu!t* !t gpsnf{flvoltjohvs! npefm!tusvduvsshbh
ef! befw' s!qf ousv!upbuf! gspdftfmf/ ! Tjtufnfmf!jogpsnbujd
joufsgfc f mpd -t fchjolj gp 4 ikdeafege! stauttunaf se peate schimba, e bs! t f noj gj dbe
jogpsnbe jjmps! s neoflbdffbejlgfousvinvmu!lnbj!nvmu!ujngq

Cheia pentru a lucra eficient cu datele nuestedealed powfssulhpde gpsnb! mb! of t g~ se j
b! mf! pshboj{b!dpsfdu! ef! mb! odfqgvu;!dsfbsfbllvofj!tu
usbotgbsfoc' -I bvupnbuj {bsflejtljoufhsbsf! olupbuf!fu

Bcpsebsfb!usbejcjpobm ! jngvof! bkvtu® sj! nbovbmf! dv! gjf
ebufmps-!tdijncbsfb! ovnfmps! busjcvufmps-! bkvtubsfb! gp
ebufmps! ol!tjof-!ldj!epbe!lvbt difth{ 'wj g mc e t@pbrisérd Ihso’ s
dpngbojjmf!efwjo!efqgfoefouf!lef!tpmve jjltpguxbsf!tagfdjag

1ol dbqgqjupmfmf! vsn® upbsf-! wpn! bobmje{f bbipe vddMdmng fndpuel f enff !!
vojwfstbmf-1t*!njojnj{"n!lefqgfoefoc¢b!eflgmbugpsn® lej!lt®
-ebufmfl!db!sftvst* ltusbufhjd' ! olkvsvm!d sfjbl!tfl!ldpotu:

fow‘¢c bejldvn!t' ! usbot-dgpgsnrbbejjo!jépndte nuff oywff-11 @F
structurate
1o! qspjfdufmf! ef! dpotusvde jj-!nbsfb! nbkpsjubuf! b! jogrpg

ufiojdf-!ltjuvbe jjlef!lmvds® sj-!teftfof-11tqfatftiggeealxe jj -"!qgs
gsj wfe ufl!lgpsnbuvgbdtlleaej gj ddmddmptioarct. i snbsf ble j I

Procesul de conversie in formate structurate sausemi+ usvduvsbuf! gpbuf! wbsjb! ol
ujgvm! efl ebufl!efljousbsflejlef!sf{vmubufmf! epsjuf!b

Usbotgpsnbsfb!ebufmps!ejo!gpsn‘*!oftusvduvsbu'! o!gpsn"
proces wbsj b{‘1! ol gvode jf! ef! ujgvm! ef! empdivid'efldejfotusbblsg! §|
tfnojgjdbujw' ! ejo! nv(bgdrd 3.3-50¢ ng aodlistulincu $copal e aprodude un set de
ebufldvsbut!'ejl pshboj {bul/
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UNSTRUCTURED STRUCTURED

U ME o

- .-__..I-_ )
—— J T J
= T
N — - bills - (8]
E B + documents " '
.. =84 = 5Ccan contracts _ &~
L > * invoices.
E L

iy 3

Fig. 4.1-1 Conversia unui document scanat nestructurat intr -un format tabelar structurat.

Transformarea documentelor, PDF, a imaginilore i a textelor intr-un format structurat (Figura 4.1-1) este un
gspdft!gbt!dv!gbt!dbsf!jodmvef!vsn®upbsfmf!fubqgf;

Extragere):Inbdf bt u* ! fubg' -!'tf! odbsd'!vo!epdvnfou!tvst' !t
nestructurate. Acesta poate fi, de exemplu, un document PDF, o fotografie, un desen sau o

tdifn'/

Transformarea datelor (Transform): Aceastaestevsnbu‘ ! ef ! fubgb!efl!usbotgpsnb
nestructurate intrv o! gpsnbu!tusvduvsbu/!'Ef!fyfngmv-!bdfbtub! qgj

joufsgsfubsfbl!ufyuvmvj!lejo!jnbhjoj!vu)sajajte oe! sfdvopl
metode de prelucrare.

1iod' sdbsfbl!e j!(tobhdnutbhef bbgbluf mpmjd' 'tbmwbsfb! ebuf mps!
formate, cum ar fi CSV, XLSX XMLLJSON ! qf ousv! mvds® sj!vmufsjpbsf-! bmfh
efl df sjoc fmfltejlgsfgfsjocfmfl!tqfdjgjdf/

Acest proces, cunoscut sub numele de ETL (Extract, Transform, Load* - ! kpbd‘ ! vo! spm! di fjf !’
bvupnbu® lej!l eMbd fgmpselj t dvubu! nbj ! ef ubBxjrastuTranstoimdloag’j.iu p mv m! # F
continuare, vom analiza exemple de transformare a documentelor de diferite formate in date structurate.

Exemplu de convertire a unui document PDF -document intr -un tabel

Vob! ejousf! dfmf!nbj! gsfdwfouf!tbsdjoj! o!dbesvm! gspjfdt
format PDF. Qf ousv! b! ef npotusb! usfdfsfb! ef! mb! ebuf! oftusvduv
considerare un exemplu practic: extragerea unui tabel dintr-v o! epdvnf ou! QEG! e j ! dpowf suj
format CSV sau Excel(Fig. 4.1-2).
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UNSTRUCTURED Jr. STRUCTURED
_— A " - i i

1 Task Mumbet Task Mame Task Descrigtion Assigned To Deadline
TTam—— = — | 1 Procure Bullding Materials  Purchase concfete Srmith 211002024
& - | d 2 Fowndation Preparation Excavate the pit and install rebar Jahnson 252024
E— :__. i 4 3 Fowndation Concrete Pour Pour concrete into prepated pit Williams 2024
e 5 4 Brick Wall Installation Bulld walls around the loundation  Brown 2/2R/2024
e e B 5 Rootinstallation Install ramework and roof covering  Diavis 31072024
mERT e = 6 Intenor Fmishing Complete interior work Miller 202024
T Electrical Work Wiring and socket installatbon Wiksion 252024
4 B Extertor Findshing Facade painting and window fitting  Moore AiG2024
10 9 Interior Doar Installation Install entrance and interior doors Taylor 4102024
11 10 Fhooring installation Lay dovin Hoor coverings Anderson 411572024

e )

Fig. 4.1-2 Spre deosebire de PDF, formatele CSve j ! YtWToYu! mbsh! s t g~oejuflej!lvye
integrat in diverse sisteme de gestionare a datelor.

Modelele de limbaj LLM, cum ar fi ChatGPT, LlaMa, Mistral DeepSeek Grok Claude, QWENt j ngmj gj d‘ ! gpb
nvmu! npevm! o! dbsf! df sdfu‘ upsjj! ef! ebuf! mvdsfb{‘ ! dv! e
mjncbkfmps!efl!gsphsbnbsflejlgfsnjc voe!sf{pmwbsfblnvmup

Qsjo!vsnbsf-1" ol mpd!t* ! qjf s e (dadbicejpe site-ul StackOvesFéow sap peve j j | q f
gpsVvnvs juli tepaticd)ittbw ! dpoubdu~oe! tqfdjbmjeuj! o! gsfmvdsbsf
LLM-urilor moderne onlinesaulocale/ ! Ft uf !t vgj dj foul!t* !l gpsnvm n!p! ousfct

gsfh®* uju!qf ousv! dp o wihtsunforimatepethv nf ouvmvj ! QEG

A Usjnyaht jpcorardtdxipsj d' svj ! (CHATGRT! LlMMaMistral DeepSeek Grok
Claude, QWENSsau oricare altul):

W | svht a$jt fctddjpeéntvumlextrage textdintrv o! gj e dbst Q& Goc¢ j.,of ! vo! ubcf
Dpevm! bs!lusfcvj!lt®!jbldbmfb!gjejfsvmvj!db|!! bshvnf o
unui DataFrame
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B S'tgvotvm! npebmyjmvij ! MMNbkpsj ubufb! db{ v,sdgoarsee - !
bdftu! mjncbk! ftuf!vujmj{bu!gf!tdbs’ ! mbsh® !l gfo
gpsnbuf!ef!gjejfsf;

Create in LLM Ci

*%

L I & PDOF_to_table py

import fitz # PyMuPDF

lmport pandas as pd

1MmporT re

# Define the path to the PDF file
pdf_path = r'C\Task Number . pdf'

# Step 1: Extracting text from the PDI
def extract_text(pdf_path}:

wwn

Extract text from a PDF file.
Ares: pdf_path (str): Path to the PDF file.
Returns:str: All text extracted from the PDF.

i

document = filtz.open{pdf_path)
text = "'
for page in document:

text += page.get_text()
return tText

extracted_text = extract_text{pdfr_path)
1—‘ ),@ T a \
1 L™ .l" ,-'.I

Rur

Fig.41-3S* t gvotvm! MMN! tvc! gpphb!dpemmpiuf Qgmpebe j! gbdi f
textdintr-vo! gje jfs! QEG! /

Acest cod (Figura 4.1-3) poate fi rulat offline Tn unul dintre IDEurile populare pecarele-b n! nf o¢ j pobu! nbj
sus: PyCharm, Visual Studio Code (VS Code), Jupyter Notebook Spyder, Atom, Sublime Text, Eclipse cu

plugin PyDev, Thonny, Wing IDE, IntelliJ IDEA cu plugin PythqupyterLab sau instrumente online populare:

Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker.

2 Inetapa"Conversie™- | gpmpt j n! cj ¢ mj p udespte cajepan disolita Tn de@ludne b t
capitolul "Python Pandas: un instrument indispensabil pentru lucrul cu datele") pentru a citi
textul extras in DataFramee j | qf ousv! b! t b avwbl !gH Is Uy bf GsabuxbXSf nol uDsT W
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Bn! of wpjflef!dpel! dbsf!t‘ ! dpowf gyt ntf-eh'! QElSc|f mvm! sf {
DataFrame/ ! Ef ! bt f nf of b-! be‘ vhbec j! dpeviog fgojsjvi!lsblDxTowiwb ! E |

B S''tgvotvm! MMN! ;

_CreateiInLAIM Chat
(&) ¥ &)
ece® & PDF_lo_lablemy L >, =

& Step 2: Canverting the extracted text to a DataFrame
def text_to_dfitext):
o
Convert extracted text to a pandas DataFrame.
ATgs: Text (str): Extracted text from a POF file.
Returns: pandas.DataFrame: DataFrame representation of the text.
T
lines = text.split{'in'}
data = []
for Lime in lipes:
if lime.stripl): & Check 1f line 15 not empty
data.append(re.splitfc''s{2,}"', line})

i Determine the number of columns based on the Llongest row
num_columns = max(len(row) for row im data)
# Create DataFrame with dynamic columns

df = pd.DataFrame{data, columnss[f'Column{i+1}' for i in range(num_columns}]]
returcn df

df = text_to_dfiextracted_text)

m Save the DataFrame to a CSY file
1 csy_path = 'f:\extracted_table,csy’ v I e
df .to_esviesv_path, index=False) I n 7N PC '|
| L e

Run in iDE

Fig. 4.1-4 Conversia tabelului extras din PDF in DataFrame® j ! t b mwb s f b-vobgf my me j

Ebd' ! bgbsf! p! fspbsf!  o(Fig j4.b-3 Fign 414y f b exeindluj dindcaueavlipseij !
cjcmjpufdjmps!tbv! b! vteduietodigpbbhsfgjufvb!lgjdifafgmpstdpqj b
tvst®le jlusjnjt! e.jModelo paahaliza reesSajuidmergare, Mavedplica care este problema

e jlwb!tvhfsb!tpmve jjltbv!gbejltvgmjnfoubsj/!

10! bdftu! gf m-"! [LMuadviaebud eicju com¥ ¥ test¥ feedldacky d p s f o jsf !
b!gj!of wpjflef!dvope ujoc flufiojdf!bgspgvoebulf/
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Folosind o interogare text simplu inLLM chatej ! p! ev { j o‘ ! pefcareré putem rul®lacal in prace
IDE, am convertit un document PDFintr-un format tabelar CSV, care, spre deosebire de un document PDF,
ftuf!ve ps! ef ! djntegratrapiinwnce disterh elejgéstohate a datelor.

Putem aplica acest cod (Figura 4.1-3, Figura4.1-4), copiindu-ldinp s j df ! dbnf s’ laeetikad mbu! MMN
de noi documente PDF pe server, automatizand astfel procesul de conversie a unui flux de documente
nestructurate intr-un format structurat de tabel CSV.

Dar documentele PDFov ! dpo¢ j o! oupuefbvob!ufyu-!efldfmf!nbj!nvmuf
care trebuie prelucrate caimagini. Efe j I j nbhj oj mf | tnestouctdrates ! e ¢ wjpanfusdfsd !l ¢ j | bq
cjcmjpufdjmps! ef! sfdvopbe ufsf! of! gfsnju! t*! fyusbhfn-11
qgf snjcofdeav ! vujmj{‘nlgfl!lefgmjo!bdftuf!ebuf! o!qgqspdftfmf!

Conversia imaginii JPEG,PNG o! gpsn‘ ! tusvduvsbu'’

Jnbhjojmf! tvou! vob! ejousf!l dfmf! nbj! dpnvof! gpsnf! efl!l ebl
joevtusjj-!'ptdboujubuf!vsjbe‘lef!jogpsnbe jjl!ftuf!tupdbu
ejleftfof/ ! Btugf m! efadomdse tHar mipa i praducrateodygrts aurh ar jfi p foaie de

calcul Excelt bv ! p! c b {/'!!Jenfblhg boy fmf ! dpo¢ jo! p! nvme jnfl ef!jogpsnbec |
dvmpsjmflejlufyuvsjmf!mps!tvou! wbsjbuf'tlejlftuf!ofdftbs'

Ejgjdvmubufb!vujmj{®sjj!jnbhjoj mmagnitem!vtl wsth'o!lt enfj lueée bt d fnloff tgy
inrvo! npe!ejsfdu-!veps!efldvboujgjdbu-!gf!dbsf!vo!ldpngvu
oface ofoaiedecalculExcelt bv! vol ubcf mleflcb{‘ ! ef! e lmafineQriiotutatev! b! d p ow
nrp! gpsn‘ ! tusvduvsbu' - !speciledvh of bl cvjumfmjt{ blujfd ucfj scars fpuwff{dfj!!j o g
dbsf ! mf(figulapdds)j o !

0 4 UNSTRUCTURED TESSERACT STRUCTURED
|‘“' DATA d OPEN SOURCE d
o
o8 DATA

OCR ENGINE
Cade wicGu i Cow Temal W r
Lazir 18 £ (300 LF ] 1
|::‘ Eoka Lixy 1 B 128000
Franigy m L0 wn L1 1,500
1 Hrd 100 [ L™ 000
Caacl 1o W 1 RN
LaaTe L | i [ 0 B 11
FicM L] En Cdim (x| i
L 100 il £ 72000 i3
Ll m biw Lat i L) 11
(] [} 1L L1k 10 13
Fusd i AL gl [$1) o 140
" 1 { g age, CI0DI0 £ L
. t 1 regraae § ORI L
L= 1 1 percaring 10 o ]
| peraiag |iFs T 1

Fig.41-5Dpowf st jb! epdvnfoufmps!ej!jnbhjojmps!tdbobuf! ol gp
ajutorul instrumentelor speciale OCR.

TehnologiaOCR) Pquj dbm! Di bsbdufs! Sfdphojujpo*! ftuf!vujmj{bu’!qg
gfsnjuf! t* 1! sfdvopbe ufc j! mjufsfmf!lejl ovnfsfmf! gjo! epdyv
transformandu-mf ! ~ o! ufyu! fejubcjmtej! mj{jcjm! bvupnbu/! Ufi opmg
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automatizarea documentelor, iar’ o! qsf { fou! tvou! ve ps! ef! joufhsbu! o! ps
Python. Unul dintre cele mai populare instrumente OCRf t uf ! Uf t t f sbdu--!lpdft{veep mubeu’t!djic
de HP@e j ! t vtc j ov Goodle@dvid fetfub! bddf qu‘ ! gftuf! 211! ef! mjncj!

sfdvopbe uf sf/
T I d fcaf-uulLLMt ‘sdrie un exemplu de cod pentru a prelua date dintr-un tabel scanat sau fotografiat

Tntr-un mod structurat.

2 Usjnjufc j! pcdhatdlslfMqCGhat@F, haivig Mistral DeepSeek Grok Claude QWEN
sau oricare altul):

Tdsdpeyvym! gqf ousv! b! dpowfsuj ! p!jnbiantabél! KQFH|! dbsf ! dp
DataFrame
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)

S'“tgqvotvm! MMN! wb! tvhfsb! o!nbkpsjubufb!db{v:
sfdvopbe ufsfbl!ufyuvmvj! o!jnbhjoj!;

CEET)

] ] & group.py

import pytesseract
from PIL import Image
import pandas as pd

o Loag Ene image TImm 1 i
image_path = "/mnt/datasfConstructiontDDC,
image = Image.openiimage_path)

text = pytesseract.lmage_to_stringi{image, lang='eng')

Split the text into lines and then columns
Iows = tekt.split{'\n')
data = [row.split{'\t") for row in rows if row.strip{)]
# Croate 3 2aCaFTame uSkr g par aas
# Assuming the first row is the header
df = pd.DataFrame{data[i:], columns=datal[e])
¥ Display the DataFrame

df.head{) # Show only the first few rows for brevity

(7T )

Fig. 4.1-6 Conversia textului extras dintr -un tabel de imagini sau fotografiiintr -p ! sf gsf { f oub«
tusvduvsbu® /

n acest exemplu - codul (Figura 4.1-6) derivatdin LLM- ! vuj mj { f b{‘ ! cjcmj pufdb! gzufttf
Python) pentru a converti o imagine in text utilizand OCR) sf dvopbe uf sfb! pqujd' !bldbsbdu
Pandas pentru a converti acesttextintrp! gpsn‘ 'tusvduvsbu® -t!tejl bovnflvo!l Ebub!

Qspdftvm!ef!dpowfstjf!jngmjd' 'efl!pcjdfj!qgsfqspdfthbsf
evqg' !dbsfltflbgmjd'  !ejwfsejlbmhpsjunj!qfousv|!efufdub
tbv! sfdvopbe ufsfb! pcjfduf mps/strudtbratesstint comaertthedn- ! jlogpsnbc j
date structurate.

Efe j eQEG nbhj oj AMfilft fdw!ftlyotgfpsnbe jjloftusvduvsbuf-!bef w'
volumul este textul generat in e-mailuri, chat-uri, intalniri, mesagerie. Aceste date nu sunt doar numeroase
-fmfltvou!ejtgfstbuf - dbjstauggasen b mf te j I fyusfnlef!tm
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Convertirea datelor textintr-p ! gpsn‘ ''tusvduvsbu

Qf ! meoh* 'epdvnf ouFignd120EG| dwfaeb¢gi¥vmf mj!tdbobuFg!4dd-B)f ! gpsnv
p! gbsuf! tfnojgjdbujw'! b! jogpsnbe jjmps! ejo! epdv.nfoubc j
Bdftufb! gpu! gj! bu~u! gspagp{jcjj!dpfsfouf! o! epdvnfouf!
eftfoflejltdifnf/!10!dpoejcjjmflnpefsof!efl!lgsfmvdsbsf!
de a converti acest text intr-un formatt usvduvsbu! bef dwbu! gf bupVmbbbmp{ef tjw]

ioldf ousvm! bdftuvj!qgspdft!tf!lbgm 'ubypopnjb-!voltjtufn
o!dbufhpsjjtlejltvcdbufhpsjj!cb{buf!qgqf!dbsbdufsjtujdj!

Otaxonomief t uf ' pltusvduvs® ! efldmbtjgjdbsf!jfsbsi|]jd ! vuj
pcjfdufmps/!1o!dpoufyuvm!gsfmvds® sjjlufyufmps-!bdfb
tjtufnbujd' !b!fmfnfoufmps! o!dbuf hgjs!jjnictvion bud ¥jjdofe-!! t
dbmjubufb!gqgsfmvds® sjjlebuf mps/

Dsfbsfb! ubypopnjfj! ftuf! otpecju'! ef! fubgqfmf! ef! fyushbt
Qf ousv! b!' npef mb! gspdftvm!ef!fyusbhfsf!b!jogmékrebs jj mps!
cele pe care le-am aplicat deja la structurarea datelor din documente PDF:
Extragere):us f cvgddmj {{bc j!l ebuf ! ufyu!gfousv!b!fyusbhfl!jogr
npejgjd' sjmflejoldbmfoebsvm!gspjfduvmvj

Dbuf hpsj {bsf [fapsbfrthimd mbgj dpdlbsf b!jogpsnbc jjmps!qgsjnj.
"ou~s{jfsjmps!ejlbmflnpejgjd sjmps!efl!lqgsphshbn
Integrare (Load): lafinal g s f h ‘datglersttucturate pentru integrarea in sisteme externe de
gestionare a datelor.
T ' mvidpotjoefsbsf!pltjuvbe jf; ! bwfn!lvo!ejbmph! ousf!vo

problemele legate de calendar. Scopul nostru este de a extrage elementelecheie (motive de Tntarziere,
bkvtu‘sj!bmf! gsphsbnvmvmot stucfutate figurb4.1dif. ! qsf { f oub! ous

T 1l fgfduv® n! fyusbhfsfb! gf!cb{b! dvwjouf peptailadrulaj f! be uf
fyusbhf sf bevedg ulfurspbsd tt gqu thibebDathFrameaarewb ! dpoc¢ j of  dpmpbof ! gf
fwfojnfou!)ef!fyfngmv-!npujwvm! ou~s{jfsjj*lej!lbdecjuv
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TEXTUAL A— PROJECT R e
— MANAGER L7 ™,  ENGINEER
DATA — ' Hi, we're behind l}‘ y,  FrEE
[ Yes, we need to \
@ schedule dus to the | . : |
il |. adjust our timeline ]
U \\ A by a week /
II = f“\h
TE“iEiI'_ @)= BEVDATAEXTRACTION INTEGRATION INTO THE
= 1. Epelie Cpiet ks PROJECT MANAGEMENT
= 2. Need to adjust the schadule by one week
4D
CATEGORIZATION AND J I'g"F'H =] E
CLASSIFICATION - I?PH m'- CPP‘I
# Gauses of Delays -
# Schedule Changes

Figura4.1-7Fwj ef oc j fsfb!jogpsnbe jjmps!ldifjf!ej
uf snfofmflejlef!bl!joufhsb!npejgjd'sj mf
Jbu'

exemplele anterioare.
& Trimite o cereretextinpsj df ! dbnf s’

defldi bu! MMN

olufyuldv!gs
o!'tjtufnvm

l'dpevm! gf ousv! sf {pmwbsf b! igtsynd dimtrexriofelelg fingvisticg, caén! p! j ouf s

Bn! p! dpowfstbe jfl’
johjofs-!1#Eb-!usfcvjflt®!lbkvtu'
d b s fahdliZzeZe viitoarele dialoguri text similare- ! ft y U sdintacestea motivele
"ou-s{jfsjmpslejlbkvtu’

ousfl!lvo!nbobhfs-!#Cvo'
n!ufsnfovm

s | mfgenerdzeluih DabtaBréme dim f !
aceste date. DataFrameb s ! usf cvj ! bqgpjviot! gjgjjff!st! bDmws u!

'{jvb-11vol
I'mj nju® ! dy

uf snf of mp:
OUuSs
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B S''tgvotvm!ef! mb! MMN! wtPytHomddbrsvfe!f v uejf nhjp{cfj bd{f’fr&!-fdypq
Sfhfy*lejlcjcmjpufdb! Qboebt! )qge*! ;

o Credtein LLM Chat

TEXTUAL eoe

DATA

& Text category.py

isport pandas as pd
{mport re
B Sample Text data from o discussion petween a manager and an engines
text_data = [

"Hi, we're behind schedule due to the rain",

"Yes, we need to adjust our timeline by a week"

i

8 Extract key information elements

def extract_key_elements(Tant):
dalay_pattern = r"(behind schedule |delayed] due to the {iw+"
time_adjust_pattern = T "adjust our timeline by & (\ws)"

delay_search = re,searchidelay_pattern, text)
time_adjust_search = re.searchicime_adjust_pattern, Text)

delay_reason = delay_search,groupi(2) £f delay_search elss Maone
time_adjustment = time_adjust_search.groupii)

if time_adjust_search else None

return delay_reason, time_adjustment

p -
< Q<

B Applying the functien To ouD Lewt datd

extracted_data = [extract_key_eléements{text) for text in text_data]

# Conyert the data into a DataFrame
df _extracted = pd,DataFrame{eytracted_data,
columns=["Cause of Delay’, 'Time Adjustment'])

(X HE )

Husn 1 LDE

Figura4.1-8Fwj ef oc¢ j-~f!f bbH c form!sb! j ogpsnbec jjmps!difjflej:
termenele.

in acest exemplu (Figura4.1-7)- ! ebuf mf ! uf yu! dbsf! dpoc jo! dpsftgpoefoc b!
johjofs! tvou! bobmj{buf! gfousv! b! jefoujgjdb!ej! fyusbh
proiectelor viitoare cu dialoguri similare . Cu ajutorul expresiilor regulate (vom discuta mai multe despre

expresiile regulate Tn capitolul "Df s j oc f I teujsividuygshbtwijfj ! '9 fcduzelm ntarkidril& fdinh F y
gspjfdulejlbkvtu’ sjmf! of dft bmiriihtdnmetidl ehormédele. &8 v divdj sbjttv olu ! j
inacestexempluf yusbhf! gjfldbv{b! ou~s{jfsjj-!gjfisbdcareaubsf b! u
dvweouvmvj!eflevg' ! #ejo! dbv{b#! db! gjjoel!dbv{b! ou-~s{j
timpului.

Ebd' ! vo! s~oe! nfocjpofb{‘“!p! ou-~s{jfsflejoldbv{b! wsfnj]j
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s~oelnfocjpofb{’

Il'p!' bkvtubsf! bl gsphsbnvmvj ! gfousv! p!bovn

0 ajustare a timpului (figura 4.1-9)/ ! Bct f oc b! psj d' svj b! @rrand aré cabedultat @ f ! dv wj o
valoare "None" pentrucoloana-atributd psft qvo{‘  upbsf/
TEXTULAL STRUCTURED
DATA f(x) DATA
. Cause of Time
TeAEsYing Delay Adjustment
0 rain None
i Mone week
Fig.41-9Ubcf mvm! sfdbqgjuvmbuj Wepqg¢ j byt ddbbEbBbODDbGpRMV] - ! dp

jogpsnbe fyj gefoad-H!j fsjmps!ejlbkvtu'sjmflef!lujng!

Tusvduvsbsfble j! gb sdmtexft (dialpg{sbrisoarb, daatymend)jqcf snmpé$ ! f mj nj obsf b! s
"ou«s{jfsj mpdelxenpludigsarmuncitorildrpgate ;afecta ritmul de lucru pe vreme rea, astfel

ncat intreprinderile, cunoscand parametrii de ntarziere din dialogurile (Fig. 4.1-9) dintre maistrul de pe

e bouj fsl!le j! nbo bihdvanypotlcandolidg echipajdl th aalzul unei prognoze nefavorabile.

Dpowfstjb! epdvnfouf mps! gpsérmby!ntolngvodumpsb dlogisbuf! gj ! sf bmj
sfmbujw!tjngmf-teftdijtflejlhsbuvjuf-lcb{buf!qgfl!ldbufhps

Dbuf hpsj{bsfb!fmfnfoufmps!ftuf-ltlefl!lbtfnfofb-!plgbsuf!ft
dpoufyuvm! vujulnjCAD BIM)] ' t pguxbsf

Conversia datelor CAD(BIM)intr-p! gpsn‘ !tusvduvsbu’

Tusvduvsbsfble ! cdADBM*¢jfdudfl ip!! @ tbisfdipps !! nbj ! dsicatg wih y °
bazele de date CAD (BIM) sunt aproape intotdeauna in formate parametrice inchise sau complexe,

-lefp

combindnd adesea elemente de date geometrice (semit usvduvsbuf*!tejl fmfnfoufl! efl!l n:
semi-structurate sau structurate)inb d f mbe j ! uj nq/

Formatele de date native din sistemele CAD (BIM) sunt de obiceigs puf kbufle j !l jobddftjcj mf!
ejsfdu’ -1 dv! f yldifspeeiglizat!saupprBlux ba f sgfc f ! bmf! ef Figrp. 1O up s v myv |
Bdfbtu‘!j{pmbsf!b!ebufmps!gpsnfb{‘!tjmp{vsj!efltupdbsf!
joijc*tdsfbsfblefl!qgspdftf!ejhjubmf!ef! mb!vo!dbqg® u! mb! bm


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

CONVERSIA DATELORINTR! GPSN” | TUSVDPIBY SBU"

Eu il i flclosed open BIM closedBIM
L‘..:J | J"J opEn
rs - h

Bli'i'lﬁhﬂvﬂil -
He F;H-WMI‘I& - O
SAPI1 S AP 2

Rocks
AQTD
=

Figura4.1-10Qs p g f t jCAD(BIM)pgt pctesa datele native prin intermediul conexiunilor
API sau al instrumentelor furnizorilor .

In formatele speciale CAD(BIM* - | j ogpsnbc jj mf ! @bsatribuiele elémeriesobpioiedtusuj t uj dj m
suntcolectateintr-vo ! t jtufn! ef ! dmbndjbgjfdd sofuljjuf shanfj!d'v! gspgsj fu‘c
localizate, precum fructele unui pom fructifer, Tn cele mai recente noduri ale ramurilor de clasificare a datelor

(fig. 4.1-11).

Extragerea datelor din astfel de ierarhiiesteqpt j cj m* ! ol epv' ! npevsj;!gjf!nbovbr
db! e j l-ad pratutra un copac- ! u ‘cuy um éopor ramurile selectate e f ! dbuf h p sAltgratvy ! uj gqv s
vuj mj{bsfb!joufsgfc fmps! ef!l gsphsbnbsf! b! bgmjdbc jjmps!
fyusbhfsjj!e jtams®wmanduslé jd!ledfumfmpesjurdtdbel stractutat pentrisa fi utilizat n

alte sisteme.

Diferite instrumente precum Dynamo, pyRvt, Pandamo (Pandas, ! Ezobnp* -1 BDD! t bv! t pmve j
precum IfcOpSh sau IFCjs pentru formatul IFC, pot fi utilizate pentru a extrage tabele de date structurate
din proiecte CAD (BIM).

Jotusvnfoufmf!npepowfseffipgpdbufemps! gf snju!tjngmjgjdbs
gsjo! nqg‘scjsfb!dpocjovuvmvj! dpéfmfmpolgPBEDS p] epbphidp
atribut (Fig. 4.1-13) -meta§f ogpsnbec jj! dbsf! eftdsjv! gs pqshHigf1-16)j mf ! f mf
Bdftuf! epv® ! tusbuvsj!ef!ebuf!s‘*n<o! mfhbuf! gsjo!jefouj
gsfdjt* ! blgjfd svj!fmfnfou!dv!eftdsjfsf!lhfpnfusjd‘!)qgs
material, t ubej v! ef!l sfbmj{bsf-!dptul!ej! beb!nbj!efqgbsuf/! Bdf
gf snjuf! vujmj{bsfb!gmfyjcjm" ! b! ebufmps! bu~u! gfousv! wj
sarcini analitice sau de gestionare (structurate sbv! t mbc! tusvduvsbuf*-! mvds«oe! dyv
separat sau in paralel.
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Systems

CAFEX COMS PMS
—+CDE ECH CAFM
"~ERP1 ERP4 CPM
—<EHS EPW ERP3

—=BPH ERP2 IHS
CHOOSE PATH TO DATA
L
+ L
File Based Data Based
1]
¥ *
I Closed data S semi-structed data EHistructured data
Coneapt “ B closedBin B open BiM
i n - £ 1. = S i
Tools K LA O - ﬁ'ﬁ Ll 5 ayq;;m
— Clazaification of m Classification -rn'cL_;:l
%‘?ﬂ % ke - el
oraomefil | e = s
i e e - b 'C,:: = Oracle DB
TR e e TS |||| [1”“.!1 - S0L Server
#ﬂﬂdﬁfﬂﬂqég s e ) it ﬁ m AN
Englnenr -;:.;: it reamager o NI cordman r 9 IEair Aeelyai Dois Manager w |1

Visualization . L

Work result 3!

[ 5"

ut API Table W APl Table |,/

concept @ mmm

Fig.4.1-11Wj { vbmj { bsf b!jogpsnbc j jBiMdI!fdjud!! aqbbs{ff{mfoluedful d bvwfj!n) § b
tvec!lgpsn‘!lefl!bscpsj!efldmbtjgjdbsf/

Pebu‘ ! dv! ef{wpmubsf b! §foiwdegjmp I § FOsajpiler (EBofiware Dewglopniest Kif) !
pentru conversia datelor CAD-ej t gpoj cj mj ubuf b'!e j! dpowf sGApibchigkBiM) mps! ej o!
b!efwfoju! nvBdivmbijfltwef plgep't/fjlcj m " ! dpowfstjb! mfhbm' tej!l tjh"
gpsnbuf! voj wfstbmf! befdwbuf ! gf ou slstotiabpdanteiori{struinente dev uj mj { b s
johjofsj {"OpgnoDWIG'Set jlufta qf ous v ! e psugraofortgtelord furnizorilor CAD au fost
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discutate in capitolul "Date structurate; ! cb{ b! usbot gpsn’ sjj!ejhjubmf#]/

Jotusvnfouf mf! ef! | odeyperdreamf hj awh'stb! gbahmps! ej o! gpsn
qgspgsj fubuf! odijtf-1!eftdpngqgv CADRIN*j!O gop sunjbevjsjjmmif!lejjol!
gpsnbufmflefl!lebuf!tpmjdjubuf!ef!vujmj{bups-I!gbdj mju

Vuj mj {«~oe!j ohbjdodffstjvbm!jeojwsffsdtu !'mbj!!j og@ADnbe §f§j médes mbecpf mnf b
gf snjebuwfeleftdijtflej!jot us amlizadatélor @ilizdnd insfruménte!stgnsidrdd v n!le j !
dsfbsfbl!ef!sbgpbsuf-!wj{vbmj{‘ gFg!4€1{12).j ouf hsbsfb! dv! bmuf

Mumber of & dependencies when workingin clozed 8IM | open 810 and Data-Centric Approach

Data-Centric Appruach

Dats Engltsmer

CADBIM  Input | Data R e
i SN S Tf‘““"“ o
VT o il R TrTnnm
cADZ_ B (ERVT—4—4 @; [ | THETHERI 50X
4 —————
EAD!EL\-l ‘E‘Fc_.__ * ﬁ}‘—ﬁ* il Soa
: e o et
o 2 e e DDC
o Pependencies ™ parketplace i DUtFUt
£ Davelopment [ Expart i B rabies
4 Auto-Execution 4 Impart : E Docs
B Manual process B Save | E Graphs
A Cornmyn e Model-Centric Approach i ¥ @ vashboard
: -3 Excel E'E BIM
CAD BIM Input closed BIM T U
= ik ks
* Hikd Cansidisainr

AR RVT P AR RYE

. mj _ !—"_"‘FF_i' e e
| - E .ErPadmges—.i e et L .
$ Er)—;’—i—.ﬂ.—l;ynamn—a—mil-‘-{_ : £ Dyrurs #2010

= o : & BINEED o Ahin &5
| & Fargw RFY JF CAD AF1
u. —-J' [ n n
; : —t open BIM ! ki

i q [ci i ¥
CAD 1 IFC ——L;g-aw B API— S| !
CAD :%& L] e !
k3 __ul'itka.gﬁ— - L
ERpE ] [ EeEee .

rassl: hnper—é—ﬂ.?l _T, __________

I—ﬂ—wnrl—ﬂ

Fig. 4.1-12Bddf t vm! ej sfdu! mb! ebufmf! DBE! njojnj{fb{"'!efqgfoef
"oesfbqu'!d usf!p!bcpsebsf!dfousbu'!qgf! ebu

Din 1996 pentru formatul DWG, din 2008 pentru formatul DGNe j ! ej o! 3 1RV latpftgps ycj m' !
convertirea formatelor de date CADj o j ¢ j b fmlorice atifojmatf inclusiv formate structurate, Tn mod

dpowf obcj mdusjjtaruf insiruch¢nfelorwe inginerie j o w f(figt 4.1413). In prezent, aproape toate

marile companii CAD (BIM* ! ¢ j I nbsj mf! dpngbojj! ef! j ounfiosfrisngnte!ldej o! mv n
johjofsjfljowfst!qgfousv!b!fyusbhfQABBIMY[92e] o! gpsnbuf mf!
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IFC DATA [ RVT  DATA Ef DWG  DATA DGN DATA

—— e — o —m — —— —— T T E— T R— T — T T — T R— T

Fig. 4.1-13 Utilizarea instrumentelor de inginerie j o w f perinite lconvertirea bazelor de date
ale programelor CAD (BIM) in orice model de date convenabil .

Conversia datelor din formate inchise, proprietare, in formate deschisee i separarea formatelor mixte CAD
BIM* 1" ol ebuf ! hf pjnd g gdel Hiribgirg t!jnnfounbj gj d* ' gqspdftvm! efdéemvdsv! d
ejtgpojcjmflgfousv!bobmj{‘ -1 nhfgiqighbsf e j! joufhsbsf! dv!

io!'bduj wjubufb!GADBIMt u! fp!dkvebufmfFgvoduvm! o!dbsf!ov
permisiunea furnizorilor CAD (BIM) pentruaaccesaj ogpsnbec j j CADj ol gpsnbuf!

IS\AS DOCUMENTATION
wwo & REPORTING
I
D S
STRUCTURED CHAT GPT &
FORMATS COPILOT & LLM
widl B svuesearc
-TT T 1 FOR INSIGHTS
_-_- ; e —— - PROCESS AUTOMATION
- opoms s . & PIPELINES
I ka., ; L\ DASHBOARDS & DATA
= ey VISUALIZATION
=3 =D
DATA GEOMETRY
[ & SIMULATION
DGN
=m

Fig. 4.1-14 Instrumentele moderne SDKqf snj u! dpowf st jb! mfhbm' ! b! ebuf mps! ej
de date CAD proprietare (BIM).

Uf oej oc fmf! bduvbmf! pmidaseiCADdbdsotus fov! et flmgg ! enfplef mbuf ! ef ! g
qf ! gjOAD-glvsoj {psj! dbsf e midpfob{pmjebduygpy!jbjb! ceamvnfb! ebu
gpsnbuflejldpodfquf
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Furnizorief ! t [CADsep $ ) fouf b{"' 'd'" usfl ebuf!tusvduyv

Tncepand cu 3135-1! joevtusjb!defolt gswdcf jdjub spfd!! tewjs!fj cfclb 5§ awd s o pn

tfnojgjdbujw ! ol dffb! df! gsjwfeuf! vujmj{bsfbleij! gsf m
gspjfdubsf-!wso{ tufplsdpdeffougfhufnifdDBEsSpnpwbsfb!vsn'® upb.
precum BIM (creat In 3 1 1 3 BIMedgschis (creattn3 123 *! dfefb{‘ ! usfqubu! mpdvm! t

moderneqf ! dbsf! gvsoj{psjjlef!tjtymBnf! DBE! odfq!t‘ ! mf! gspn

trecerea la utilizarea de date "granulare” carepermith f t uj pobsf b! fgjdjfou’!b!jog
trecerea la analiza datelor

Bgbsjc jb! gpesjnlbaawanfvyg fl B/IT Eo ! b q mj-cdnipenent-systemaBECS @éntsuj j | Fouj t
pshboj {bsfbl!gmfyjcjm !'b!ebuf mps!

Vuj mj {bsfb!bduj w' I'ibprglucrardampbf @ 6j ! bsupgpdj bmEf b! gsp
datelor

Ef {fwpmubsfb!joufmsypafsbecijsfih!foigfsbdejvojj! ousf!lej
de date

Gjfdbsf!ejousf!bdftuf! btqgfduf! wb! gj ! ej tedjyu:@Gnrketing,j ! ef ubr
sfbmjubuf!ej! wjjupsvm! eb dnfcadplsatestdi ¢apjtsl,p/nf sdblinasidad pe sclirtd p ot us v
wf dupsvm! hfofsbm!bm!ltdijnc®sjj;!qgsjodjgbmjj!gvsoj{psj'
tusvduvsbuf! jogpsnbe jj mf! ef lchpie psiefamhndbnarea mModélolbi tlasic deu s f ! t di
tupdbsf! cb{bu! qf! gjejfsf! o! gbwpbsfb!vofj!bsijufduvsj
acces continuu la componentele individuale ale modelului [93].

Ftfocb!b!dffbl!df!tf! ou~ngm' !ftufl!d'!joevtusjb!fmjn
ejlgbsbnfusjdf!dbsflofdftju'!ovdmff! hfpnfusjdf! olg
ve pslefldjujutltejlnbj!gmfyjcjmf/!

Vo! btugfm! ef! npups! bm! tdijnc*® sjj! ftuf! gpsnbuvm! VTE! )
joevtusjb!hsbgjdjj!qgf! dbmdvmbups-!ebuspsefukb!! esff{dwponput’ dsvju;j!
OWJEJB! Pnolsaad Sm)f 1 o g V! tj nvm' [93] Sprejdeosepire debRFTpafametric,!USD

pgfs‘*!pl!tusvduvs !nbj!tjngm !tejlgfsnjuf!eftdsjfsfb! hfp
(Fig.4.1-15)- ! df f b! df ! gbdj mjougfpbs{n blc g g frmmpwd $bsifbbddf mf sfb{"!jouft
ej hjubmf/ ! Opvm! gpsnbu! gf snj uf! t uNURBS madrhultefdptaliifinuparied j ! )  o!
6ad' gcljtjvc! gplgoaheMESHE|] | b! gqspgsj fu'cjmps!pcjfdufmps! o! KTP
qgf ousv! gspdftfmf!bvupnbuj {bufl!e[Pid.gfousv! mvdsvm! o! fdpt
Vojj! gvsoj{psj! DBE! e j! FSQ! wWe ¢xempl NWD, SVFeOPX OPIXMI),s mb t fl ! t j r
nbkpsjubufb!bdftupsb!s‘ n.o! odijtflej!ljoejtqgpojcjmfl!qgf
ef!joufhsbsflejlsdiviudimjylbdpowfl yelbulf VWpPE! q pajucdt DXVadiv ! b df mb
momentdat-p! bmuf sobuj w' 'eftdijt® !mb!gpsnbufmf!qgspqgsj fubsf!
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General @ S|
Information D '

Comparison | Notes

IFC focuses on construction data,

Year of format creation 19491 2016 ;
USD on 30 graphics
md“ﬂwn' T Munich Pixir IFC wats Tounded in Germany, USD in Amarica
IFC gwolved from IGES/STER, USD
Prototypes and predecessors W3ES, STEP PTEX, DAE, GLTF from PTEX/DAE/GLTF
ADSK nitiated the adoption of both
Initiater in Construction ADSK ADSK ] ; it
formats in construction
Organtzer of the Alllance ADSK ADSK ADSK arganized both alliances
MName of the Alllance b5 (AL} ADUSD Different alfiences for each farmat
The IFC allsance wad formed in 1904
¥ Alliance 1994 023 !
ent.of Formation AOUSD for USDn 2023
ADSK and Co activel, rrotes bath f t
Promating in the construction ADSK and Co ADSK and Co S e e e

in b5 (lAl) since the introduction

P = S|
ot &5 B Q

Comparisan | Motes

Data simplification,

Semantic description and 1FC for semantics and exchange, US0 for

Purposa i ization
intiarmperability it Mt.m simplification and visualization
unification
Interoperabdity and Unification for visuallzation o - :
Goals and Objectives R, S ikt prOce IFC facuses on semantics; USD on visualization

Pradaminantty in I filrm, garmes, VR/AR, and now r 5

Uso in Othar Industries i £ TN USD is wersatile and usad in varigus fields
constrsction In construction

Geomatry, object Geometry, shaders, animation, USD suppartsa m-!ie-r_range of data types suitable

Supported Data Types artributes, for comples visualizations, IFC facuses on

light, and camara

melkdata construction-4pecific data

Fig. 4.1-15 USDformat ca o Tncercare a furnizorilor CAD de a satisface cererea de
interoperabilitate ¢ j ! e f | j o eddatélar @efproiectare g be * ! ef I ovd mf f mf !

Trecerea principalilor dezvoltatorilaformate e f t di j t f I ¢ j USDjGhTg @BIJGKMI b u f
(formate inchise NWD, CP2, SVF, SVF2, CPIXM¢t) fofmate similare (Fig.3.1-17)s f g mf d u*’
uf oej oc Igicarengaindustfieldet j ngmj gj dbsf! b! ebuf mps!ej!
bojj!vsn*upsj-!toflqgvufn!beufqub! mb!p! oefqg‘s
ejdeformateledv! ef qf oef oc * | ef ! o vod nyfbfwipfb!shffbp! nvfoupssj!dtfp
mai structurate. Bd f bt u* ' usbo{jc jf!wb!bddf mfsb! ej hjubr
bvupnbuj {bsfb!qgqspdftfmps!e j!wb!tjngmjgjdb!td

hf pnfusjd

I
efl dsfe uf
ubsf !l usf
mve jjlnbj
nj { bsfb!l]j
i jncvm! e

In ciuda planurilor strategice ale furnizorilor CAD de a promova noi formate deschise- ! qs pgf t

joevtusj b! ¢paptu gdedemeneangrses deplin la date din sisteme CADinchise- | g‘ s
nevoie de instrumente CAD (BIM), utilizand instrumente de ingineriej o wf st * /!

jpojeujj
“1b! bwfb
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Upbuf! bdftuf!ufoejocfldpoevd! o!npe!jofwjubcjm!mb!p
npopmjujdf! mb! ebuf!vojwfstbmfle jltusvduvsbuflle |j! mb!
ef!nvmu!ujng! o!bmuf!joevtusjj! wPebunpdf imf thi ] PBEf be
epbs!db!pcjfduf!wj{vbmf!tbv!db!vol!tfulefl!lgjeljfsf-1d
jogpsnbec jj-Ibcpsebsfblgspjfdu®sjjltejlbl!hftujlpo’ sjj!

Pebu*!dftfdijgfmf!bv! ow' ¢cbuldvn!t‘!fyusbh ! ebuf!tusvd
ejlbv!Iibddft! mb!cb{f!ef!lebuf-!lvsn®upsvm!lqgbt! ftfocjbm!ft
fubg' ' ftuf!dfb!dbsflewptis6hpbefl gshmstishstusj! usbotgpsn
gj!'vujmj{buf! ol!dfmflejol!vsn'!gfousv!b!mvblefdj{jj! o!
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CAPITOL 4.2.

DMBTJGJDBSF!2 J! JOUFHSBSF; ! VO! MIINCBK! DPN
DPOTUSVDY J1J

Viteza de luare a deciziilor depinde de calitatea datelor

Bsijufduvsb!bduvbm' ! b!ebufmps!eflqgspjfdubsf!lftufl!ltvgvt’
npefmf! wpmvnjopbtf-ddi{jptmiblurhd B tju ggwdwmbujf!!nbj ! gmfyjcj mf-1 ve
gf! bobmj {‘ -!" joufhsbsflej! bvupnbuj {bsfb! gspdftfmps/! Dv
hbsbouf b{*® !t j echlitatea datélay in sirje Estecinbvitabil in centrulb u f oc j f j /

iolgbhjojmf! bdftufj!d' scj-lwpscjn!lnvmu!eftagsf!lgpsnbu
fgpsuvsj!tvou! mjgtjufltlefltfot!g®s'ltvolfmfnfoul!difijf;
ebufmps! ftuf!gjbusb!eflufnfmjfbbtdephymbmpH® gppsf mpsd

Dpnqgbojj mf! npef s-nfspeeidl deld mayitvuusjvndjc {jfjbl{* ! { fdj'!ej!lvofpsj!njj!
date diferite (Fig.4.2-1).Bdf tuf!tjtufnflusfcvjflov!iovnbj!t®!lgjfl!lvngmv
ejlt*ljoufsbde jpof{flfgjdjfou! ousf!fmf/ ! Upbuf!ebufmf!o
tvou!joufhsbuf! o! bdft uf ! nrsadinjdeafjcérisfedfioef t d! mb! sf { pmwbsf b

Tn timp ce, n trecut, deciziile privind anumite sarcini de afaceri erau luate de managerii de top-be -bv nj ¢ j j !
HiPPO Fig. 2.1-9)-qf ! cb{b! fyqgqfsjfocfjltej!ljouvjcejfj-1" olqgsf{fou-
jogpsnbec jj-1lbdfbdpbludpyt8B8bbin] ¢ébwpblbesbumybefb{' !dv!ebuf
p! ompdvijfe uf/

Ejtdve jj mf-mahuate'blenjvel ¢xecatile pnivind procesele de afaceri se vor indrepta
d* usf! bobmj {-bl!dpbgsffs!bs fjdpfotbhjmi‘ ! 'sé u gfve't srjsfl Iséfq!j ked b dntbd j /

Fsb! o!dbsf! dpoubcj mj | -hifeoffgsjbjv!!enfblofvdinj!gs blcepjb!sfutf uj! nubbucpf snjfj!
bmf! ebufmps! gspjfduvmvj!gf!gbsdvstvm! {jmfmps!ej!lt® qu’ n-«
pgpsuvojubuf b! mv' s j-theidgvdntpjjl competitie. f wj o! vo! gbdups
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l?
05D
QD
MINUTES HOURS DAYS
7a D Bw
EANK|NG ACGRICULTURAL CONSTRUCTION
INDUSTRY INDUSTRY INDUSTRY

HD

Fig.42-1Joevt usj b! dapmdvaiesde zile pentrurgpdsb! md v rub détijii,!sﬂl,e'

deosebire de alte industrii in care acest mv d s v ! t f ! ‘ore sau mimute’ !~ o !
Qsjodjgbmb! ej gf sfoc ‘I e jiocindsgstiile mai avartsatesdjnipuna gdeoveders digital j | mp s !
(figura 4.2-1)f t uf ! o) wf novbnmjtud ¢ pjoj e ¢ kjlatdlof/' ! sBicjp!'s e’ sj mf ! owfdijuf! q
usbotnjufsfb! p ¢dpgssnfbrovidfsobpseffbt!d! gspdftfmftlej! dsffb{*“! ib
uniforme de calitate adatelor’ nqj f ej d' ! qvofsfb! o!bgmjdbsf! bl bvupnbuj {

Vob! ejousflqgsjodjgbmfmf!lgspwpd’ sj!s‘ n«of!dbmjubufb!
vops!gspdftfl!gpsnbmj{buf!gfousv!gsfh*®ujsfbl!e/j!wbmje
ov!gpbuf! fyjtub!p!joufhsbsfldmggaydfolumbi omwsf s {ijftsijfnlf
dptuvsj!dsftdvuf! ol!gjfdbsf!fubg' !b!djdmvmvj!ef!wjhb

iolvsn  upbsfmfl!tfde jvoj! bmfld scjj-!wpn!bobmj{b! ol ef
tuboebsej {b!qgqspdftfmflejltdvsub!esvnvm!lef! mb!jogpsnbec j

Tuboebsej {bsfb'!ej!ljoufhsbsfb!ebuf mps!

Hf tujpobsfb!fgjdjfou’!b!ebufmps! ofOdfntbjj d‘elbm! ttd yh ufuhjl fdif &
gsjwjoe! tusvduvsbl!e jl dbmjubufb! ebufmps-! wbmjebsfb! ebu
sfevtf-!ljbs! mvbsfblefdj{jjmps! o!dvopeujoc' ' tlefldbv{‘!qg

10! gsbdujdb! {jmojd' -! plstipnpgbbijtf { miapjddot i b edrdpfi!!gje j f
documente PDF,gj e j f s f | e fCAOjdate fefladserzaiifI®T, care trebuie integrate Tn procesele de
afaceri ale companiei.

Q' evsfb! ej o!déhzetg datef fimstrumente al unei companii (figura 4.2-2)u s f ¢ v j o wite i1


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

DMBTJGJDBSF!2a J! NONEBIISBBFNY YIOQFOUSV! EBUF NIE46EJ O! DPOT |

fyusbh® ! ovusjfocjlpnmtegebustmf bhpmujgpsabiVvVvmubufmf!epsjuf

Pentru a gestiona eficient fluxulde date,ov! usf cvj f bofthibd'bs hu !ptt‘blsnbu‘ ! ef!
nbobhfsj-!dj!nbj! ou-~| kistmrfdarde ptficte pénttuefofu p ey Bet j| 1 dfug jmg<{ tb
jotusvnfouf! befdwbuf! gfousv!b! mf! wbmjeb-!bsnpoj{btle]

COMNSTRUCTION STTE

—=EHS————

!fﬂ%ﬁ

CPM '~ -SMS._
I
l®||
e B 1 FREIDs AN RPN
] g g: g
3JDPRINT = -
F
!
ag
Fig.42-2Bt j hvsbsfb!vovj!fdptjtufn!ef! ousfqgsjoefsflt' o' up

calitate € i in timp util a sistemelor sale.

Pentru a automatiza procesul de validaree i armonizare adatelor) "~ o! wf ef sf b! jouf hs‘,sjj ! bvury
usfcvjflt ! odfdfsjocgsino! byl @effnfdlspfdftbsf! gsjwjoe! ebuf mf
Bdft uf !dbfinesg: oc f

Df !l bovnflusfcvjflt®!lpccjofecj@

ioldflgpsn®!)tusvduvs® -l gpsnbu* @

Ce atribute sunt obligatorii?

Df lupmfsboc f! ol dffb!df!qgsjwfeuf!bdvsbufec fblej!fyib
Df sj oc f mf ! gesfjtwljsqg ev!! edbsy funifs!j j mf ! qf ousv! dbmjubufb-!tusvduvs
prelucrate. De exemplu, pentrutextele din documentele PDFf t uf ! j ngpsubou! db! bdftufbl!t
corect, in conformitate cu standardele industriale (Fig. 7.2-14 - Fig. 7.2-16). Obiectele din CAD -modele
usfcvjfltt* !t bjc’! busjcvuf ! dp s fcthsifitatonie(Fig 7.2 Figv ©3t10)!latpev sj - !
gf ousv!tdbobsfb!dpousbduf mps-!ebufmf!dmbsfle jl dbgbdjubu
importante (Fig. 4.1-7 - Fig. 4.1-10).
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Gpsnvmbsfb! dfsjocfmps!qgsjwjoe! ebufmflej! wfsjlgjdbsfob
ejousflqgbejj!t!dfj!nbj!dpotvnbupbsf!ef!ujng-!ebs!ftfo
timp din procesele de afaceri.

Evqg' ! dw!nniftoc j pobu! o! gbsufb!blusfjb!b!bdftufj!d scij-1"
epnfojvm!jogpsnbejjmps!efl!bgbdfsj!)CJd*! ftufFidulatrddbu! gqsf
5.Bdftu! gspdft!jodmvef!dpmfdubsfb-!wfsjgjdbsfb-!wbmjeb:

Conform unui sondaj din 2016 [95]- ! df sdf u‘ upsj j ! o-breapervdrietgtevdendomdniuchi mps ! ej ot
tgfdusv! mbsh! bv!iefdmbsbu!ld' ! " ejtlqgfusfd!dfb!nbj!nbsfl!qgb
df fbldf! mf! gmbdf ! @igua48-8); ! dqpmff dub s gbtdf vsj mps! ef!l ebuf!
(unificarea, structurarea* ! bdf t upsb/ ! Btugfm-!nbj!lqgvejo!lef!31&!ejo!uj
dvn!bs!gj!h*tjsfblef! npef mf!noijperspdctivecidescoperiric j! dbsf ! wps! d

Reports and

Documentation
ame
=
t -
@ — Gathering and
Data Analysis and @ Converting

Visualization
=

g

Data Validation
and Verification

Fig. 4.2-3 Verificarea® j ! bt j hv s b s f b bsteletaga oca mgi godtigtdaref mp s
consumatoare de timpej ! d pn g mf y's f Hatelorjpanfrudntegrarea in alte sisteme.

Gestionarea cu succes adatelorintrp! ~ ousfgsjoefsf!lef! dpotdwssgcoj{j lupfbdfft jd
jodmvefl!lgbsbnfusj{bsfb!tbsdjojmps-!gpsnvmbsfb!dfsjoc fm
befdwbuf! gfousv! wbmjebsfb!bvupnbu® !b!l! bdftupshb/
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Joufspgfsbcjmjubufb!ejhjubm " odfqgqf!dv!dfs]

Qf ' n* tvs’  I'dfl ovn® svm! ef ! tjtufnf! ejhjubmf! ejo! dbesvm! dp
ebufmps! ousf!bdftufb/! Nbobhfsjj!sftgqpotbcjmj!qgqfousv! ej
bl!cjof!lgbtvm!dv! wpmwprswnhF gputpbjdvhiwbfsljdfubuddh! ef! gpsnbuf
bdfe ujb!tvou! ofwpjcj!t®!tpmjej!ufp!stng f! dbojebf ndjve bwij’ nhpgsf!otu s!vd svfuf
bgmj dbe jjltejl gmbugpsnf/

Bdftu! mvdsv-! mb! ssoevm!t*v-!jnqgvof! johjofsjmps!ejl! qgqfst
nvmujuvejoflefldfsjocf-1lbeftfb!g's*lusbotgbsfoc ' lejlg's
vor fi utilizate Tn viitor. Lipsa v o p s ! b csardardizat¢ in ceeaceqsj wfe uf !l hftujpobsfbl! jc
dpoevdf! mb! jofgjdjfoc’ bdjujmgvehsgebfsteftdwfsygjdnpsf-! dbs
dbv{b!dpngmfyju‘cjjltejlblobuvsjj!oftuboebsej {buf!lb!ebuf

Qspcmfnb! t ub oe mseste doar® ghpstivaende €onigrtsau de automatizare. Este o

gj fsefsflgjobpodjgpsn! ejovffdsblhgpsu! IJCN!'ejo! 3127-1qgjfsef:
dbmj ubuf b! t inBUA estdbde 8, btrlibamepds dolari[96]. In plus, studii realizate de MIT
ejlef!bmuf!gjsnflefl!dpotvmuboc® ! bobpoptegjuddelabsbu® ! d* ! dj
15-25% din veniturile unei companii[97].

io! bdftuf! dpoejcjj-1tefwjof! ftfoc | Hesdridri‘alé ganametrilorf Th abf s j oc f | ¢
gpsnbute jldv!Idflojwfm!lef!efubmjv!& ss!'"usgfpeswjbintj'{!bgsjffb!!jbodd nivu
ftuf!jngptjcjmit 1l tf!hbsbouf{f!dbmjubufb!ebuf gs'!'e ! dpn
4.2-4).

I need detailed
dimensions and

Iwregtar

| need the energy

B ‘: trans!mr:atiun efficiency ratings
Ue . Eﬁ: requirements and environmental
tolerances and =4 ECH = impact assessments
specifications GE’ | .
s | 5D¢C

| require asset
lifecycle data and
maintenance

LLRFID.) | e schedules
forecasted material |

requirements from
BIM data

| clash reports and the
integrated model
schedule

3DPRINT-

Fig.42-4Bgbdfsjmfltflcb{fb{"!qgf!] uf sbde jvofb!b!ejgfs
ofdftju~oel! bovnjcjlgbsbnf j'e j ! wb mbiscjivelardes f ! t vou! f t
afaceri.

juf
f oc


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

DMBTJGJDBSF!2a J! NDNEBISBBFENY YIOQOFOUSV! EBUF NIBE4A9EJ O! DPO

Qf ousv! bl gpsnvmb! df sjoclfummfiflcdpsfldufi @s jfwjf ldeivielgl Hamgplsrpfd f t f mf
Qspjfdufmfl!efldpotusvde jj!wbsjb{'! o!dffb!df! gqsj wfe uf!
sistem-gj f!ld‘ ! ftuf! wpsch! ¥ planfigae (ERBD 4DjcalquiBrEaEdsturod (ERP 5D)sau

mphj {(SCcydo fldftj u‘ ! gbsbaffawsgy!jtd jedemanip dejiftrara).j u‘ ¢ j

10! gvode jfl ef! bdftuf! of wpj-!nbobhfsjj!ef! bgbdfsj! usfec

s‘tqvoefl!dfsjocfmps-!gjfl!t' ! bebquf{f!ubcf mf mdepird¢ ! cb{f m
"o!npelejsfduleflqgsfdj{jblejiggs5h)hdujuvejofb!gpsnvm' sjj

!i:i- !Q GGA a

b o :
= 4n OUTPUT DATA Q. OUTPUT
f‘a DATA REQUIREMENTS Q.S . %5

I
I
L

DATABASE
..n._l
o — o ‘
AT =
MEW DATA DATA VERIFICATION
REQUIREMENTS PROCESS

Figura4.2-5Dbmj ubuf b! ebuf mps! efqgjoeflef!dbmjubufb!dfsj oc fr
specifice de utilizare a datelor.

Ef pbsfdf! gjfdbsf!tjtufn! bsf! gspqsjjmf! dfsjocfl!tqgfdjgj:
generale este clasificarea uvuvsps! fmfnfoufmps! jngmjdbuf! o! gspdftf


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

DMBTJGJDBSF!2a J! NONEBIISBBFNY YIOQFOUSV! EBUFNBEIOEJ O! DPOT

of dftjubufbl!ef!b! nqg'scj!pcjfdufmf! o!dmbtflej! hsvqvsj !
tbsdjojmps! ef! bgmjdbsf /! Qf ousv! gjfdbsf! btugfm! ef! hsvqg-
busjcvufmflejldbmjubufb!ebuf mps/

iolgqsbdujd' -! ot' -lqgvofsfb! o!bgmjdbsf!bl!bdftufj!bcpse’ :
comun pentru grupareae buf mps/ ! Dmbtjgjd‘ sjmf! ejtgbsbuf-!jefoujgjdb
gbd!db! gjfdbsf!dpnqgbojf-!gjfdbsf!tpguxbsf !eejclaseid¢ bs! gj f d
ebuf!j{pmbuf/!Sf{vmubuvm!ftuf!vo!#Uvso!lef! Cbcfm#! ej hjub
conversii multiple mb ! npef mf mf e j ! dmbltf enff t! felf ! fedpfud U dlpsff dubov bm/ ! Bdf
gjlefg'eju'"!epbs!qgsjolusfdfsfb! mb!dmbtjgjdbupsj!voj wfst

Vo! mjncbk!dpnvo! bm! dpotusvde jjmps;!spmvm! di

io!dpoufyuem! bybhpabmj {‘ sjj!qgspdft f, mgteankeledectlasificargk gb ¢g‘f e j I q
un rol special -vo! gf m! ef ! #ej dc jbptojbhsvfs! djvhojjugbpnsfn# ludbtusfb!! = o! ef t dsj f
pcjfdufmps/ ! Dmbtjgjdbupsjj! gpmsanvdds fl Bimg mhwfbrhpsn! dp!ngrwatdcdjbf
e jbufhsbsfb!bdftupsb! ousflejgfsjufl!tjtufnf-1ojwfmvsj!e

Jngbduvm! df m! nbj! ubohjcjm! bm! dmbtjgjdbupbsfmps! ftuf! o
jngpsubou! btgfdu! ftuf! pqujnj{bsfb!dptuvs]jmps!ef! fygmpbl
fygmpbubsf!sfqgsf {]jowm!lupuwb m!nbfl 19gls&p ey jof! Wipu fu! bm! vof j I dm' ej
efd-u!dptuvsj mf! j(eig.4.26p98Y " BUf bp atbd s wdef phlo* ! d* ' efdj {jb!qgs
tflgpsnfb{‘! ol!nbsfl!lqgbsuf! o!fubqgb!ef!qgspjfdubsf

Bdftub! ftuf! npuj wv ndelgihgnarisde exglbatarde (CAFMSAME, PMIRPM

bsltusfcvj!t*lefwjo'"!gvoduvm!ef! gmf dhbstimpubfdzeius/v! hf of sb
de proiectare (Fig. 1.2-4). Aceste sistemenub s ! usfcvj ! t* gjflqgqsjwjuf{!db! fubaqg
dji!db! gbsuf!joufhsbou‘ ! bproieotwus-f!hevfmvnjb!!fddppotdjftqs finf!!eg«hoj ul bn
dezmembrare

Un clasificator modernov ! ft uf ! epbs! vo!tjtufn!efl!ldpevsj!gfousv! hsvqg
sfdjgspd' ! ousflbsijufdej-1johjofsj-!ftujnbupsj-!mphjtu
bvupnbu! bm! vofj ! nbe joj!usf auabjufflejldivdbadpsthd’'ft §'! p'clj braaj M
ejhjubmf! ef! dpotusvde jjltejl vujmj{bupsjj! bdftupsb! usf c
ambiguitate pentru diferite sisteme prin intermediul clasei de elemente.
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LIFE-CYCLE COST

———— Operfating and Suppol —

Sysimms Acquisition

30+ YEARS -

Fig.42-6Dptuvsjmflef! fygmpbubsflej! ousfcjofsflefqg'eftd
reprezentand 60-9 1 &! ej o! dptuvsj mfl upubmf! bmf ! djoO8mvmvij ! ef! wj b

Oj wimvm! efl ef {wpmubsf!bm!dmbtjgjdbupsvmvij!ftuf! ol!ldpsf
ejldv! nbuvsjubuPbhbb)] gbchj plmim! dv! vo! oj wfm! td* {vu! ef! nbt
gsbhnfoubuf-!tjtufnf!jogpsnbujdf!jodpngbujcjmflej-1" ol
btugfm!efldpngbojj-!bdf mbe j! fuofdefroparé aqjpdfinsistetmertifdrite,b e f t f b !
df fbldf! nqjfejd' ! @] ortpgedl ddfs!jjun gugbtpabzajéanpsideselbrb !

Efl fyfngmv-!bdffheojggpsfdutgpbejobgs ! fuj dijflabdt!jejudfnsyjm
ftujnbsf!le jAg4Rd)dihdpof{ st lgfsdfqge jfj! nvmujejnfotjpobmf! b
gbsuj dj gboc j! mb! qs p dif catejoi@afferastelor! elermeatjil n'b wp snmvmbv m! ¢ j ! dpt u
jngpsubouf-1! gfousv! tefjstwjpdojjvcm!mg fulb'ud bbd £¢jj! adfbsgfb!dj ubuf b! ef
dbsbdufsjtujdj mf! Cauwnfatejpd ff mtbp j df ondenjf pab mgpbluf l.of df t j ub! g

i
CAD & ERP1
. .
PYE frame, double-glazead Plastic wincow, size 4 1
irsulated uni, 1200140 &, wihile | AHS*—E-
sore: V2001400 mm profi, double glaging i
P Winokow, enermy LL
rating "Class B," locatian &
nd flaar, noeth facade o
id 7eXX

|

mitfe!sigteme, puo élementwd bolud j!'f sef ! vof mf ! j ogpsnb:

Fig.42-7Dv! p! dmbtj gj dbt
u! mb! gjfdbsf! fubqg' !blusbo{jcjfjltbmf!d

busjcv

Ejo!dbv{b!ejgjdvmu‘cjjlef! bl efgjoj!g"s*"!bncjhvjubuf!d
ejgfsjuflepnfojj!busjcvjf!beftfb!dmbtf!jodpngbujcjmf!k
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wj{jvoj!lvojgjdbuf!btvgsb! pcjfduvmvj-!ldbsf!lofdftju'!jouf
tjtufnflef!dmbtjgjdbsflejlgfousv!b!ltubcjmj!dpfsfocb! ou

Db!vsnbsf!b!bdftufj!jodpotfdwfoc f-!epdvnfoubec jb!pqgfsbec |
buvodj!d<oelvo!fmfnfou!efldpotusvde jflftuf!bdij{jcjpobul!
efl dmbtjgjdbsfb! bdf(@WS ! fTNf du'od fd'peold d Wdjj fos ! - ! ftuf! qve jo
ftfocjbmf!lt* !l gjfl!ljoufhsbuf! o!tjtufnfmf!ef! hftujpobsf! I
dsffb{*lgspcmfnf!lhsbwf! ol ujngvm! qvof s jefioare AMS RRMIc j vof - !
sau al nlocuirii elementului.

io! ousfgsjoefsjmfldv!p!nbuvsjubuf!ejhjubm !lsjejdbu’
of swpt!dbsf!vofe uf!upbuf!gmvyvsjmflef!jogpsnbejj/! Bd
dbsf! jlgfsnjuf!t' ! gjf! ERDAMSgjf!sDBENdmsE | ¢j dwdmb snff mDB
bdftupsb-!g°s‘lejtupstjvoj!tbv!qgjfsefsj/

Qf ousv! b! dpotusvj! dmbtjgjdbupbsf! fgjdjfouf-1!usfcvjf! t'
poate denumie i clasifica un element in mod diferit in proiecte diferite. Numai prin colectarea statisticilor

de utilizare de-a lungul anilor poate fi dezvoltat un sistem de clasificare stabil / ! 1 ow' ¢ bsf b! bvupnbu' !
bdftu! tfot;! bmhpsjunjj (Fig.8.b-10), iflehtliidand !clasglg ¢!i gafametrisppopabilé u f !
gsjo! ow'c bFighHolyDmobjugj dbsfb! bvupnbu* ! ftuf! efptfcju!ef
dmbtjgjdbsfb!'nbovbm' 'ov!ftuf!gptjcjm !lejoldbv{b!wpmvnvm
dbgbcjmfl!t* lejtujoh* !l dbufhpsjjmf! ef ! mopulat(rhagnulteddtdlib! qbs bnf
"ol qg‘scjmf!blopvblejl bl {fdfb!bmfld scjj*

Sistemele de clasificaree f { wpmubuf ! ef wj o! dbubmj {bupsj!qgfousv!idpouj ov
Ftujnbsfb!bvupnbuj {bu'!b!dptuvsjmps'!ejlufsnfofmps! g:
Bobmj {b!qsfejdujw I'b!'sjtdvsjmps!ejldpogmjdufmps! gpulf
Pqujnj{bsfb!gspdftfmps!ef!bdij{jcjj'ltej!b! mboc¢vsj mps!
Dsfbsfbl!eflevecmvsj!lejhjubmf!bmfldm' ejsjmps!ej!ltusvd:l

Joufhsbsfb!dv!Itjtufnfmf!psbe fmps!joufmjhfouflej! bmf!

Timpul pentru transformare este limitat -pebu‘ ! dv! ef { wpmubse p!bbw' ¢ sjj! bvu
ufiopmphjjmps!ef!wj{jvofl!ldpngvufcargpdfosude-! gspc/mfnb! dmb
nerezolvat timp de decenii,wb ! gj ! sf { pmwbu‘' !~ o! v s nd puoptsujsjvids ojjj-!ejjbls! dp

proiectared b sf ! ov! sf ve f t dalutj'niqt! fsljaaebduf {I{fsif gf uf!t pbsub! gmpu
nlocuite de platformele digitale .

Bvupnbuj {bsfb!l!dbmdvm' sjj!dptuvs)mps!ej!l bl hsbgjdfmps-1!qgs
nbj! efubmjbu! o!q*scjmf!b!djodfbl!ej!blopvb! bmf! d' scjj/!
joevtusjfj! dpeojttuswubyfjmps!!dfvwumj v! o! b! {fdfb!gbsuf!bl!d*

Qf ousv! b! dd fmfhfomé gmbmj gj dbupbsf mps! o! usbotgpsnbsfb!
ofdftbs!t* ! of! oupbsdfn! mb!jtupsjb!fwpmve jfjlbdftupsb/!
tfbnb!dvn!bv!fwpmobudimbppse] dpmf bhesj Wwgdf ! ufoejoc flefgjoft
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Masterformat, OmniClass, Uniclasse j ! D p D mwip tmsisteinddol de

clasificare
Ejo! qvodu! ef! wfefsf! jtupsjd-! fmfnfoufmf! ef! dpotusvdec |
hfofsbce jj-1gjfdbsf! sfgmfdu~oe! oj wfmvm! uf ifrpmphljvfnjjluéj t «

gf sj (fibuea 412-8):
Qsj nb! hf)o fosdbfegjvfulv m! boj mps! 2: 61! gdirestbatepdhartieg « s j uv m! b o
clasificatoare ierarhice utilizate local (de exemplu, Masterformat , SfB).
B! epvb! hfefsmbjfg-~sejuvm! boj mps! 2:dpdtqu‘ol ! anbd kjviné full
ejlcb{fleflebuf!tusvduvghBddjfndgmfBTUND FUNRIEBIBFY ®Phm |
1997).
B! usfjb!hdjod!sdt 3 ¥l q. o'fls wyj!dg sjf! {efjroduduli nsfg!fec jfI-BHo uf hsbs
(BIM), automatizare (Uniclass 2015, CoClass).

FIRST GENERATION CLASSIFICATION SYSTEN
SECOND GENERATION CLASSIFICATIOM SYSTEMS

THIRD GEKERATION CLASSIFICATION SYSTEMS

BE/SFB
MASTERFORMAT
MASTERCOST
CoClass
UNIFORMAT
L5
UINIFORMAT 1
UMIFORMAT
ASTM E 1557
. J |
1950 1963 19731975 1989 1998 2005 2002 2013 2076 2025
OMMICLASS
CHI UNICLASSE 2 UMICLASSE 2015
TALD 2000
BSAR 96

Fig.42-8Usf j! hfofshbecjjlefl!dmbtjgjdbupbsf!qgfousv!joe\

In ultimele deceniis-b!~ osf hjtusbu! p! sfevdf Fi§ 459 algasifigatofiy jutinpj j ! j f s

ce primele sisteme, cum ar fiOmniClass- ! gpmpt f bv!I g« 0o’ I mb! 8! oj wfmvsj!lefl!jnc
dmbtf-!tpmve jjmf!npefsof-!dvn!bs!gj!DpDmbtt-!tvou! mjnj
mvdsvm! dv! ebufmf-! nfocjo<~oe! o! bdlass1B015, Utiizat mapseahcab ov mb s |

standard” o! Sf hbuvm! Voju-!dpncjo*!18321!dmbtf! o!epbs! 5! o0j wf
CADe j ! bdij{jcjjmflgvcmjdf/
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Classifier Table / Objects Mumber of classes  Nesting depth
OmniClass Table 23 Products EBEY 7 levels
Uniclass 2015 Pr — Products 7210 4 levels
CoClass, CCS5 Components 750 3 levels

Fig.42-9Dv ! gj fdbsf !l opv' ! hf of complekithitétaedfb!ud rhtptsgadgj' s ypb s f - !
dramatic.

ifoltjtufnfmf!ef! ftujnbsf! b! dpotusvde jjmps! ejo!ejgfsjuf!
fmfnfoul!ujgjd!gsfdvn!vo! gfsfufleflgvoebc jf (figufad.l-cf upo! qr
10/ ' Bdftuf'lejgfsfocflsfgmfdu' !gsbdujdjmf!obc¢ jpobmf!efl! dp
gsjwjoe!dmbtjgjdbsfb!nbufsjbmfmpst!ejldfsjocfmflufiojdf!

;q% United States 2= United Kingdom —Z= |§'§:§h Germany = % France = %& China

Cast-in-place concneie En-situ concrete; 1o BS EN Giribetan Fundamentsanid, Mur de fandation en beton Foundlation wall concrele
foundation wall, 8° thick 2097 and &5 8500; Beion G25/30, arm, dpatssne 0 om, stractune, G2 % concrobe
000 P51 condreta, includes reinfarcad; poured against Expositionskiasss XC2 beéton C25/30, coffrage 2 thickness 20mm, with
farme {4 wses), reinforzing evcavation fece; £25/30 Z00mim Dicks, ikl faces, armatures HA (B0 HRB400 resnfarcament,
Efes], concrete, placement Concrete mix; 200mm thick Besrahipung [0 kgsm*), kM), mine en aeuvne par inclustes of Tormmork,
and siripoing. not including toundation wall; ncluding Schalurg bekd aeitig, ursd coulmge, wibration e cure cononele placement,
extavation af backil Torrmwark, reindorcsmient Machibetiandlurg HElOn MAMMES &N vigueur vilratian, ard curiiyg,
poarning, vibirating and curing mieasured by cubic meter
| |

facd tre =1 =] =t

e —_— E I| — i"-"j — | — i

e | e * 1 g | 1o, e ML

S5 02wm ]
L1 5]

Fig.4.2-10Bd f mbe j ! f muitilizat To prdiettée To €] gf s jpinfelfct ‘dsjjf sj e j !l dmbtj gj d’
diferite.

Im

Ej wfstjubuf b! dmbelgmgnted psnjgnmg d!I' b dfprppmd sebjs!f b! j ouf sobc j pobm
dptuvsjmps!ej!blepnfojvmvj!lef!bgmjdbsf!b!mvds' sjmps! ol
t 1 gjf! bgspbipforezenhbgpt f gj mu’ ! vo! dmbt j gj db ugpjsf!dvbosjfw fcshtsh m! tnb
sfhjvof! ejlef{wpmu'!qgspgsjjmfltjtufnflqgf!lcb{b!opsnfmps

CCs(Danemarca): Sistem de clasificare a costurilor -un sistem de clasificare a costurilor de-a lungul
djdmvmvj!eflwjbe " !bm!lvofj!jotubmbejj!)yqgspjfdubsf-1dp
fygmpbubsfle j! ousfcjofsf-lebs!jodmveflej!lhftujpobsft
NS 3451 (Norvegia): d mbt j gj d* ! j ot ubmbe jjmf! o! gvode jf! ef! gvode
djdmvmvj'lef!wjbe®" /I Vujmj{bul!qfousv!hftujpobsfb!qgspjf
lung.

MasterFormat (SUA) unt j t uf n! gqf ousv! tusvduvsbsfb! tqfd({@egj dbc jj m
fyfngmv-!cfupo-!fmfdusjdjubuf-!gjojtbsf*/ 1 Tfl dpodfou
efdewu!lgf! fmfnfoufl!lgvode jpobmf!)tqsflefptfcjsflefl! Voj
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Uniclass 2 (UK:vovm! ej ousf ! dfj! nbj!efubmjbc jldmbtjgjdbupsj -
BIM/! Vojgjd* 'ebufmf!gsjwjoe! pcj f durfsmdursistemv.ds’ sj mf -1 nb
OmniClass; ! vo! tuboebse! joufsobec jpobm! )ef {wpmubu! ef! DTJ
eftgsf! pcjfduf-1!ef! mb!cjcmjpufdj! efl!l dpngpofouf! mb!
datelor pe termen lung, compatibilcu CAD(BIM* !¢ j I bmuf ! jotusvnfouf!ej hjubmf
COBie Construction-OperationCv j mej oh! jogpsnbujpo! fydibohf!ftuf!vo
tdijncvm! ef! ebuf! ousf! gb{fmf!ef! qspj 1162:4RG184ca! dpot u:s
parte a conceptuluide " BIM-npef m! sfbez! gps! vtf#/ ! Tf! dpodf ousfb{"’!
fyfngmv-1!1tqgqfdjgjdbe jjmf!fdijgbnfoufmps-!hbsboc jj mf-

Hmpcbmj {bsfb!joevtusjfjl!dpotusvdec jjmps! wb!dpoevdf! gspc
b! fmfnfoufmps!ef!dpotusvde jf-1dffb!df! wb!sfevdf!tfnojg
Bdftu! gqspdft! tf! gpbumVvm!/f {wpmud} fejvlgd p mpeejfdbe jj mps! gf!l |
voj wfstbmf! ef! usbotgfs! ef! ebuf! bv! ompdvju! o! df mf!
joufspqfsbcjmjubufb! hmpcbm' !'bltjtufnfmps/

P! dbmf! bmufsobujw' ! ef! ef{wpmubsf! gqpbuf! gj! usfdfsfbl! ej
ufiopmphjjtef! ow' ¢ bsfl!bvupnbu' /! Bdftuf!ufiopmphjj-!db
usbotgpsuvmvj ! bvupo p fficativbesdplicave! lagspturifmar de blate! dé praiectare CAD

(Fig. 10.1-6).

1ol gsf{fou-!tjuvbe jblov!tf!mjnjufb{®"!epbs! mb! hsvqghbs
ovnfspbtfmps! gbsujdvmbsju‘cjldbsflov!tvou! mvbuf! ol
"ousfqgsjoefsflusfcvjflt:lvojgjdfbaujflejiscstibogbseidyt g
mvdsfb{"®/

Ef!sfhvm' -1 bdftu! gqs p i tabele locdld dg dblectesautsidtéme interne d étidhetare.
Cu toate acestea, obiectivul strategic este de a trece la un limbaj comun pentru descrierea tuturor
fmfnfoufmps-!dbsf!t* hpgjf!led gbeevin! dphqboj Grvrobideal! ¢ j !~ o!
bsnpoj {bu!dv!dmbtjgj dbup 9Fig 42{8pBRd fstotha ‘| 'plodprg € k dbfv!! g bockjvmjus
dv! gbsufofsjj!l!fyufsoj-ldv!tjtufnf mffllevjohjjgujbdnbfulfe!jelfqg snpbn!pw
bmuvm! o!dbesvm!djdmvmvj!ef! wjbe* !l bm!pcjfdufmps/

iobjouf! ef! bl usfdf! mb! bvupnbuj {bsflej! mb!tjtufnf! jog
dmbtjgjdbupsj! mb! oj wfm! ob¢ jpobm-1Igjfltltfldpotusvjbtd
identificare a elementelor. Fiecare obiect -gj f ! d* ! f t u ffijum'4@118 f bpu vt ' t bv! vo! t |
inginerie -usfcvjfl!leftdsjt! btugfm! od-u!t*'! gpbu'! gj! sfdvopt
dpngbojj/!Bdftu! mvdsv! ftuf!ftfocjbm! olusbo{jcjb!ef! mb
fazadeproj f dubsf -!dwule jl fygmpbubsfb!dm'ejsjj/!
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g E . . [ m Building A2
- 1 \.:'.:;:;1' eme, b1 B Aot i
m all struciune o 12 1 I, .'- el
Tier

T -
wes K . 13 8l
PEY - L o IR IR (™ p—
ASELTURG. RO 'I. T N

Compound identification code of
the alement “Window"

WEE WSS, WFaDs H 0&2.00,0FF3

Product famyre  Saparaicr  Indooe pealiion

Fig.42-11Fyfngmv!ef!ljefoujgjdbsf !g)ﬂstf[nkﬁjnpmm‘lp!\[ljnwj Tgfl dpdtbusvd
dmbtjegjdbsgp{jcjfj! oldm' ejsf/

Un exemplu de clasificatori interni ar putea fi dezvoltarea unui cod de identificare compozit (figura 4.2-11).

Vo! btugfm! ef! dpe! dpncjo’ ! nbj!nvmuf! ojwfmvsj!lef!jogpsnbc
#gfsfbtus* ! ol qfsfuf#*-1ujqvnbdefjtsufvbj!bBl3-j!!fDfagkelvsy! ol - b ! dtbognbf
tusvduvs® I gf!' nbj ! nvmuf! ojwfmvsj! qfsnjuf! dsfbsfb! vovj !t
epdvnfoubec jf-1"oltqgqfdjbm! o! fubgqgf-mf!aol!fdbasfs!jfgtjufblsd fl @ fjt buss

vojwpd' 'b!fmfnfoufmps/!Sfdvopbe ufsfbl!vojwpd' !'b!fmfnfouf
sjtdvsjmfleflevgmjdbsf-!fspsjlejlqgjfsefsjlefl!jogpsnbecjj

Un clasificator bine construit nu este doar un document tehnic, ci este fundamentul ecosistemului digital al
unei companii:

btjhvs' !dpngbujcjmjubufb!ebufmps! ousfl!tjtufnfc<
sfevdf!dptuvm!d vu' sjjlejlgsfmvds’ sjj!ljogpsnbc jjmps:
dsfe uflusbotgbsfoc bl!le jl hftujpobcj mjubufbc<
dsffb{*!'plcb{" ! gfousv!tdbmbsfl!ejlbvupnbuj {bsf/

Eftdsjfsfb!tuboebsej {bu‘!b!pcjfduf mps-1! qsj adéntficgremj { bsf b!
dpngp{juf!csfwfubuf-!efwjof!cb{b!vops!ebuf!dpfsfouf-1!hb!
ulterioare a serviciilor inteligente -e f ! mb! bdi j {jc¢ jj!bvupnbuf! mb! hfnfoj!ejhju
Evg' 'gjobmj{bsfb! fubgfj!ef!tusvduvsbsf!b!ebufmps! nvmuj g
gf ousv! sfdvopbe ufsfbltej! hsvgbsfb! fmfnfoufmps-!vsn® upsyv
gspdft! jngmjd' ! jefoufjjgfi-dbdp dt gbwjbxmfflulsy enfpjs! dusvduvsj! mpl
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CAPITOL 4.3.
NPEFMBSFB! EBUFMPS!2a J! DFOUSVM! EF! FYDF MF Ot

Npef mbsfb!ebufmps;!npefm!/dpodfquvbm-! mphj d!

Hf tuj pobsfb!fgjduyswdtuvdbebus mpdmbtjudj!dmygfpltefc! anpij!!lghsufl pj!|
tupdbsflejlgsfmvdsbsf!cjof!lehdmwfeg fubc/ b !Qjf ingigpeleldbdtfostrenphss!s b ! b d
e j I qsf-mvdosubssffqsj oefsjmf!lvujmj{fb{  'npefmbsfb!ebufmps-1!p!
cb{fleflebuflej! mfh*uvsj! ousf!bdftufb! o!dpogpsnjubuf!

Npef mbsfb!ebufmps! ftuf!cb{b!qgf!dbsfG! sf! pgpeff assj fesdhf!
asistemelor- | b! df sj o¢ f mp s ! ¢ipgindrii® i efgrh't § jpjolj € uy fi mpd s|f ' dsf f b {°’
euyjv!itbv!iov! o¢cfmfh!voef!wps!gj!vujmj{buf!ebufmf! qf!

Bt fnfofb!dpotusvde jfjlvofj!dm ejsj-!voeflov!gpcej! odfaqf
efqp{ju! eflebuflofdftju*!p! ocfmfhfsf!ldmbs'!b! ebufmps!
mf hbufl!tej! bl gf st pdodvripfsmhfd/blsG'! swplsp !mefdtsdsj fsf! bl gspdftfm
gspgftjpojeujjl!dbsfl!dsffb{' ! ebufmf!qgjfselejo!wfefsf!voe

Npefmvm! eflebuf!tfswfeufl!lesfqu!qvouf!ef!mfh  uvs, ! ousf!
tusvduvsbsfb!jogpsnbe jjmps!ejlgbdjmjubsfbl!dpnvojd sjj!’
ftuf!tjnjmbs ! dv! bdujwjubufb!vovj!bsijufdu! dbsf-1" o! dpt

dpotusvdec jf! e | lcdnsirpciorfilor md eunsjboojttnujsubfupsj ! ef ! cb{ fpemri! ebuf ! e
implementare (crearea bazei de date).

Btugfm-!gjfdbsf! ousf qsjtaefvadfulvesldsicirgnofenyfdnvids urgsupesa fe!jm« o h* |
(figura4.2-11)- 'usfcvjflt* ltu’ qvofbtd !bsub!#dpotusvjsjj#!lcb{fn
mfh* uvsj! ousfl!bdftufb-!dbvo) [fehbpbtjmbd¢ fudnidatediesop gd{ p inf
intreprinderii. Conceptele-cheie ih modelarea datelor (figura 4.3-1) includ:

Fouj u‘veojurhfplcj fduf ! eftqgsf!dbsflusfcvjfldpmfdubuf! ebuf
gpbuf!gjt!tvo!tjohvs!fmfnfou!)ef!fyfngmv-!#ve " #*-1jbs!
fmfnfouf! dmbtjgj dmerfoarelef ! fyfngmv-1 #ve j!I

Atributele t vou! dbsbdufsjtujdj!bmf!fouju‘cjmps!dbsf!eftds]
dptuvsjlef!btbnecmbsf-!mphjtujd'!tejlbmejlqgbsbnfusj/

Sfmbe jjl!-pmbh* tmppvym! o!dbsf!fouju‘cjmf!joufsbde jpofl
ujgvsjymf; ! #vov! mb!vov#-!#nvm¢j! mb!vov#-!#nvmcj! mb! n
Diagramele ER(Entity-Sf mbuj poti j q! ejbhsbnt*!tvou!ejbhsbnf! wj{vl

e j!lsfmbe jjmflejousf!bdftufb/! Ej bh sflecafe mflettd8r®&ungpu! gj ! d
nivel diferit de detaliu.
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Attributes

Figura 4.3-1 Diagrama ER aunei structuri conceptualeb! cb { fj ! ef !l ebuf ! dv! fouju‘cj-
sf mbe jj

Qspdftvm! ef! qspjfdubsf! b!ebufmps!ejleflefgjojsf!b! sfml
usfj! npefmf! gqsjodjgbmf/! Gj fdbsf! ejousf! bdftufb! oefaqnm
oj wf mvm! ef ! ef ub mgtizaretinjrdprezeriaeea structufii datelort u s b

Modelul conceptualde date; ! bdf t u! npefm! eftdsjflgsjodjgbmfmf! fouj

jousb! olefubmjjmf!busjcvuf mps/ ! Ft ufihacesfstagdiypbtem ef ! pc |
tdijcblejolcb{fl!leflebuflejltjtufnfl!qgfousv!b!lbs’ ubl! sf

Y CONCEPTUAL

DATA MODEL |
5D BD
=ee == [
CAD o -FEM- . CAD ERP1_ | CPM.;, SMS |
3D BIM L | I Ar;---npﬂ
s

Fig.43-2Ej bhsbnb! dpodfquvbm' leftdsjfldpo¢jovuvm!ltjtufnvm
sf mbe jjmps-!g's‘*lefubmjj!ltufiojdf/
Modelul logic de date : Pe baza modelului conceptual, modelul logic de date include descrieri detaliate
bmf!l fouju'°cjmps-!busjcvufmps-!difjmpstej!sfmbc jjmps-
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- LOGICAL
&~ DATA MODEL

= = it 3=
CAD FEN : CPM
=
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> SCH - — -l

............... RPH

Figura 4.3-3 Modelul logical datelor e f t dsj f ! uj gvsj mfl efl ebuf-1sf mbecjjmfle]

implementarea sistemului.

Modelul fizic de date : Acest model descrie structurile necesare pentru implementarea unei baze de
ebuf-!Tjodmvtjw!ubcfmfmf-!Idpmpbofmfle j!l sfmbejjmf/ ! TFf!d
deindexareeit updbsfb! gj{jd!'gfousv!b!pgujnj{b!jngmfnfoubsf!

PHYSICAL
DATA MODEL

Mesery Baln

DT P

Figura 4.3-4 Modelul fizic al datelor e f gj ofe uf ! npevm! o!dbsf!tjtufnvm! wb! gj
ubcfmfmflejlefubmjjmfl!ltqfdjgjdf!l!bmf!cb{fj! ef
Mb! qspj fdubsfb!cb{fmps!ef!ebufl!ej!lbl!sfmbecjjmps!ubcvm

o!dpotusvjsfb!vofj!bsijufduvsj!e

kpbd* !'vo! spm!ldifjf!
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P! nfupepmphjf! fgjdjfou‘! ef! npefmbsf! b! ebufmps! w'! qf.
jngmfnfoubsfblufiojd -!g'd-oe! ousfhvm! mboc Moddlateg s pdf t f
ebufmps!ov! ftuf!p!tbsdjo‘!vojd' -! dFigura435spdft! dbsf!jng

Dpmf dubsf b! df sjsuntdefinpessaranilel-dbi gfbjdff-s!jpclj f duj wf mf le j I gmvy
Bdf btub! ftuf! fubqgb!ef!joufsbdejvof!bdujw' 'dv!fyqfsc

Jefoujgjdbstboeouywjues pcmpbuf! gsjodjgbmfmf! pcjfduf-1¢
trebuie luate Tn considerare 1n viitorul sistem.

Ef {fwpmubsfb!vovj!npefi dpodfjgutvbmi¢t gbagpngshoft! fouj u’
ejousf!l!bdftufb-!bgpj!busjcvufmf-!Isfhvmjmflejltusvd

Npef mbsfbtgf{pgdpegodfagvu'!jngmfnfoubsfbl!ufiojd'!b!npe
constrangeri, indici.

Crearea bazeidedate:f ubgb! gj obm' ' dpotu‘ ! o!jngmfuhafeqsubsfb! npe
fgfduvbsfbl!efluftuf!ejlgsfh®”ujsfbl!gfousv!gvode jpob

v by
Ll'/ - s -
B = 1
8| | a2
GATHERING OF CONCEPTUAL
s —p BTNy arioten. ——3{ASEALONA gy Eanonr
REQUIREMENTS CATA MODELING

Fig.4.3-5Dsf bsfb!cb{fmps!ef!ebuflej! bl

t u
bgbdfsj! odfqf! dv kimobdelarsatatdlob.

t nf mps!ef! hftuj
df

j f

! sjoc fmps!

Procesele de modelare a datelor bine concepute permit fluxurius bot gbsf ouf ! ef ! jogpsnbec j
efptfcju! ef! jngpsubou!  o! gspjfduf! dpngmfyf-1! dvn! bs! g
e boujfsfmps/! T 1 bobmj{ " n! npevm! o!dbsf! usfdfslaun! ef! mb!
model fizic poate contribui la eficientizarea proceselor.

Npefmbsfb!gsbdujd!b!ebufmps! o!dpoufyuvml!

T ! mv  n! p! tbsdjo‘! ef! hftuj po basekemgiu de mad¢ldres atdatelorefj 4 't e fl! dp «
convertim df sj o¢ f mf lintmbg 't npemm| mphj d! tusvduvsbu/! Qf!l cb{b! of
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ebouj fsvmvj - !-chdiegppntry:eblofug f jsd*)CTJJUF* - ! mvds' upsj ! ) XPSLFS* -1 f
tbsdjoj! )uBTL*! e j! vujmj{bsfb! f& fFdqbsef bdfompulbyFRWUWIPONF @U
busjcvuf!dbsf!sfgmfdu'!dbsbdufsjtujdj!jngpsubouf/ ! Ef! fy

ebub!tdbefocfj-!tubuvuvm-!qgsjpsjubufb<!qgfousv! XPSLFS-1!1b
actual etc.

Modelul logict u b c j anff mhucfjl j mf I ej ousf ! bdftuf! fouju'cj-1bs*u~oe! n|
cadrul proceselor de lucru reale (figura 4.3-6)/ ! Ef ! f yf ngmv-!sf mbc jbl!lejousf!tjufle]

nvme j ! mvds' upsj! gpu! mvdshb! gefj!ovuos!ft!jnovhdvss !utpjsufl-e!j !ot!busjdngo!jd 1
mvds' ups! gpbuf! fgfduvb!nbj!nvmuf!tbsdjoj/

i? CONCEPTUAL <2< LOGICAL
./ DATA MODEL &~ DATA MODEL

o= m -
Hz’.

Fig. 4.3-6 Modeldedated pod f qu v bhmf! @ fj d bmp'hg fd!!'df sj oc f mf ! nbj tusvmvj ! gf
gspdftfmps!eflqgfl!e boujfs/

Atunci cand se trece la modelul fizic, se b e b vdetalil tehnice de implementare: tipuri de date specifice
) WBSDI BS-! JOU-! EBUF*-! difj! gsjnbsflejl tus®jof! gfousv! s
gf sgpsnboc¢ b! (figufafdB-T)ef ! ebuf !

De exemplu,ar trebui definite uj qvsj ! tqgfdjgjdf!dv! wbmps} ugptygnflidne! ghou g
pecampuri-di f j f 1l gsfdvn!tupeova !'sdgvopsicfjs! gfedgps n buosbboltdg pvsun‘sj j .
p! eftdsjfsf! mphj-uhplanconergt dednfiplermemarg d bazeiuds date, gata de afid s f bu ! e j !
implementat.
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PHYSICAL
DATA MODEL

N Y?"\-\._
-~
[Tt FE

Figura 4.3-7 Modelul fizicdedate e f t dsj f ! fouj u‘c jmf!vovj!le boujfs!lefldpc
parametrilor minim necesari.

Npefmvm!gj {jd!ftuf!beftfbl!lejgfsjulef!npefmvm! mphjd/
ftufl!vsn®  upbsfb; !bgspyjnbuj w! 61&!pfntfudfu!bbsniipbd bduf !sn poe ff nmy
ejtdvubsfb! gspdftf mps 10%jmedeloluilpgic) d g dp gf dbj @ ‘bclpmg§ tvlu
s f mb ® ij40%mmodetulli fizic (implementare, testare, adaptare la SGBD)

Bdftu!fdijmjcsv!itflebupsfb{‘!lgbquvmvj!d' ! fubqgb!dpodfqu
mphjd!tqfdjgjd'  'epbs!sfmbejjmflejlbusjcvufmf/ ! Npef mvm!
fubg' ! ebuf mf! tvogurbjungepnsfnffle ybyfolt usvnfouf!tqgqfdjgjdf
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Crearea unei baze de date utilizand LLM

Bweoelvo!npefm!lef!ebufle j! p! efttvbwjffnd fqlsld!hf awy f gy lctj mps!f g onj!
-efgp{juf-1"oldbsf! wpn! tumpackiadeidesrycsrare pejpiocese speaificej ov uf |~ o!

T ! odfsd' wlott'flyd sfgmv!l ef ! cb{‘ ! efl ebuf!tjngm -1!1ebs! gvodec |
folosind SQLite folosind exemplul limbajului de programare Python/ ! Cb { f mf ! ef ! edofo$t! s f mbec j |
ejtdvubuf! ol!efubmjv! o!dbgjupmvm! #Cb{f!ef!lebuf! sfmbecijp

SQLitef t uf ! p! cb{* ! eopensobrcef ! vodgpsgpsbcj mcaret agmepdqmbugpsn’
dbsbdufsjtujdj mfRMjRM!&ftludh{v'uj mj (BIM) ERRPEEPMe g b sf'tlunibbs h* 1~ o
prezent in aproape fiecare smartphone.

T !1tpmjdju' nltnpledsnfvin{vfj!!gMMNus v ! opj ! p! mazamodetuluiffiziclcredt ! e b uf ! TI
mai sus (figura 4.3-4)qf ousv!tjtufnf mf! GFN!) (prograndiedsamblare).d uv s bm*1e j I D

& Usjnjufec j! p! dal&lfMgGhat@F, hlaivig Mistral BeepSeek Grok Claude QWEN
sau oricare altul):

Dsfbe jlcb{f!leflebuf! TRMmjuf! gfousv!tjtufn|fmf! #Jnqgbc
instalare" porninddelagj hv s b! e | orhjbgghemiin dhat calimagine (Fig. 4.3-
4)
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B S‘"tgvotvm! MMN! ;

Createin LLM Chat

CIOE XY

[ N ] Databasa S0OLINe

! import sglite3

# Connect to SQLite database (or create if it doesn't exist)
conn = sqlite3.connect('construction.db’)

# Create a cursor abject LJEi'-"I_'i‘,, the cursar() method
CUrsor = CGHH.CUISOIt}

& # Create table - Structural Impact
L& pursor.execute("''CREATE TABLE IF NOT EXISTS Structurallmpact |
! ID INTEGER PRIMARY KEY,
1 Elament TEXT,
13 LoadBearingRequirements TEXT,
14 StructuralImpact TEXT,
15 InstallationImpact TEXT
1 Jry
1
1
1

B # Create table - Installation Schedule
% cursor.execute("’''CREATE TABLE IF NOT EXISTS InstallationSchedule (
2E ID INTEGER PRIMARY KEY,
23 Element TEXT,
2i InstallationDate DATE,
23 Contractor TEXT,
24 SafetyProtocols TEXT
F :I llr,

27 # Commit the changes
conn.commit()

8 # Close the connection
1 conn.closel})

print{"Database and tables created successfully.™)

NTHES

Run in IDE

Figura4.3-8Dpevm! hf of sbul dsffb{* ! cb{fleflebuflej!lu
gvufn! od'  sdb!bdvn!ebuf/
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Acestcod e f ! ¢ b {* !peate!fi eutaturf nhediul Python cu suport SQLite, care este de obicei inclus Tn

mediul Python standard. Acesta poate firulat pe oricenbe j o ! Qzudipob enjse‘'mt{'f!' t dsj quv s
t* !l dsff{flgjejfsf/! Pebu'"!svmbu'!e j! fyf-gvaoab¢-!btifeblutipaR®
o v n jeanstruction.db ) t j nj mbs*® ! v ewfgidedugre)d bsf FwdHf chpoc j of l ubcf mf mf ! #J
e j !l #Qsphsbn!ef!jotubmbsf #/!

Pebu' bgt! ptb{ conetfudtianbiudsteds f bu‘ !~ o! bdft uf baeb v Hembebté e b uf mf |
tabele prin SQL_queries sau import- | df f b! df ! w' 1 ot m'f¢sgh§ fulic! jt Fbdvsuf prmebdus bl's f b
datelor ulterior. Datele potgj ! j ngpsubuf! o! cb{b! ef |fa beuchldulTERcMjsauf ! ej o! g

exportate din alte baze de datee i depozite prin API.

Qf ousv! bl tubcjmj! gspdftf! evsbcjmf! ef! npefmbsf! b! ebuf mp
dpngbojf! bsf! ofwpjfl!l ef! p!tusbufhjf! dmbs! efgjoju’-1!qgqsfd
bgbdfsj /! Dv! gspjfduf! ej ultigle §h wif!l ebjelf t ¥ b tfféljbgfj thjers!di @ 'dlipf s f o
tuboebsej {bsfbl!ejl! dpouspmvm! dbmju‘c jj! mb! upbuf! oj wf mvs
fydf mfoc'® ! efejdb CORipefruhtompanidi.e buf mps! )

Df ousvm! ef Cdbypehfrunfodetareal datelor

Ebuf mf! ef wfojoe! vovm! ejousf! gsjodjgbmfmf! bduj wf! tusbuf
dpmfduf {f! e jcordctj!otguppsdhibft {uff!mji hgpsubou! t* ! owfcfl dvn!t' ! hf
tjtufnbujd/ ! Df ous wludifieafe® fimgdblareafdatelor (Cap)festeoywj ubuf !t usvduvsbm
btjhvs* ldpfsfocb-!dbmjubufb!ej!fgjdjfocb!hftujpo’®sjjleb

Df ousvm! ef(CoBg d gmf ¢ ou* ! ovdmfvm!tvgpsuvmvj!eflltqgfdjbm
gf ousv! usbot g mpaneicarpdnil. Acestajd s b mMip{ d vmuvs® ' cb{bu‘|l gf! ebuf
permite p s h b o] { hxtleg¢z¢ progesd careiau decizii pe baza unor date structurate, validate
ejlsfgsf{foubujwf-!nbj!efhsbc*!efd<~ul!qgqf!cb{Db!jouvijc,|

Vo! df ousv! ef! ebuf! ef! fydfmfoc' ! ftuf! gpsnbu-"! ef! pcjdf]j
dpogpsnjubuf!l dv! gsjodjgjvm! #epv® ' qgj{{b#/!Bdftu! gsjodjqj
fdijgfj!bslusfcvij!t* ! dgjofjlubt wofl relpvdd.qu!{t{ b!--4odpbespamt.d jo!vil sn b |
Bdfbtu' ! bcpsebsf! bkvu' ! mizldfswje uubfs!fgbmfcyjjsdprhish aebjarffrebuif nyvdofdtjjjw f
t*!"jodmve! bohbkbe j! dv! p! wbsjfubuf! ef ] !dpbdifudfet MmfFb§ojpop
fyqgfsuj{‘! o!epnfojj!ef!bdujwjubuf!tqfdjgjdf/!av! dvope
trebui nu numait * ! p q u j pnocegelef ift!' modeleze datele- ! d j !spgrijjné colegli prin reducerea
ujngvmvj ! bmpdbu!(Righ4s3®). oj mps! ef! svuj o !

Be b!dvn! o!obuvs' ! sf{jmjfocb!fdptjtufnfmps! fituf!btjh
gmfyjcjmjubufblejlbeblebpbwfmfpbbub! ef! pcppe! g} bm§ ! hf
Upuve j -1 bdfbtu*!ejwfstjubuflasgtdpptllfgufgdphvefd jovu

Vo! df ousv! ef I'*flygdgdbmffoegj!)dDprFqbsbu! dv! #dpoejc jjmfldmjnbuj
efufsnjo’!dflujqgvsj! ef ! eabtonfat elinpgnate. @rén preaced i 'cimpt! favdrabi ! wps! gj
gf ousv!ebuf!ef!dbmjubuf-!DpF!lgbdjmjufb{‘!tfmfdc jbl!obuvs
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bgpj!tuboebsef! gfousv! pshboj {bcjf/

Business
Alignment
Talent
_1 Cperalions
Data & Analytics O
= Systems )
COE 1 '@ BN Goa T Organized By Govamance
Tachnology
Drata
Integration Roadmag
Data
= Strateqy
Drata
Management

Fig.4.3-9Df ousvm! ef | f*yldd fnof ws v !! e bBUpfF! ¢ fgkpeitiizal privind{ * !
aspectele-cheieb mf ! hf t uj po* sjj-!joufhs®sjjlejltusbufh

Pentru a accelera ciclurile de integrareej ! b! pc¢ j of ! sf LCoEmsbufsfmcbj " ¢Vvdfpgfsf! nf
un grad suficient de autonomie Tn luarea deciziilor. Acest lucru este deosebit de important intr -un mediu

ejobnjd! o! dbsf ! ofeetbsctb mf dbo jmbfosty!egjfntf | gs f dvefebcii f ! qpu!
semnificative. Cu toate acestea,b df bt u* ' bvupopnj fl! ftuf!fgjdjfou'lovnbj ! e
tgsjkjolejo!l!gbsufb!dpoevdfsjjl!tvqgfsjpbsf/ ! G s* ! wj{jvof
dpnqgfufou* ! fdijqgq*'!tf! gqpb uofl!qgdvpoofgssfvbo u bo!!dovg! np cdtbushfd porifjloj ¢ j |

COEt bv! dpoevdfsfb!tvqgfsjpbs'ulshlcopridhtoj ftjfllfotty fhivasffid!ddb
npefm‘ sjjlebufmps!ov!tf!mjnjufb{'!mb!vovm!tbv!Hiepv'!
hf of sbm!ef! hftujpobsf!b!jogpsnbejjmps!ej!lb!lqgspdftfm

Df ousvm!ef! fyqgfsuj{‘!)DpF*-!lqgf!meoh" !tbsdjojmf! mfhbuf!
sftgpotbcjmleflef{wpmubsfb!ef!tuboebsefl!ej!l bcpse’sjldp
jogsbtusvduvsjj!ef!ebuf /divimulvggmyvtb-1{ lmcfvtod tu! q § irj g Widip{o'ulj m!\
gspdftfmpstejlblvujmj{'sjij!f dRigdra43a0)f! b! ebufmps! o!dbes

Bcpsebsfbl!tjtufnbujd' !'b!'hftujpo' sgppuébgijmpaibe st pbuhpef o
mai multe blocuri-cheie:

Tuboebsej {bsfblqgspdftfmps!ej! hft CpEgerdH{awfpmiud | 8 mvmvij ! |
jngmfnfoufb{*!nfupepmphjj!qgfousv!b!vojgjdb!dsfbsfb
jodmvef;ltubcjmjsfblef!npefmf!ltusvduvsbmf-Infupef!
versiunilor pentru a asigura continuitatea datelor n toate fazele de lucru.

Hf tuj pobsfb!spmvsjmps!e jDBEs¢tCgj s fdhaicsil gaggeudep mf mj u’ ¢
npef mbsf!b!ebufmps/ ! Gjfd' svj!lgbsujdjgbou! mb! gspjfd
sftgqpotbcjmjubuf!dmbs! efgjojuf-!gbdjmju~oe!nvodb!’

datelor.
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Dpouspmvm! dbnmjfut ajjgdls gf!iblvfeg judvjnf;du’ ! b! ebuf mps! gsj wj oe
npojupsj{bsfb!dpoujov'!bldbmju’cj| labanhtizateppentty ! Tvou! q

wfsjgjdbsfb!ebufmps-!jefoujgjdbsfb!fspsjmps!ej!bl! bu:
Hf tuj pobsfb! nfubebuf mps! ¢goEesté respangabilfpehtiucregrega unuio g ps nbec j j
sistem unificat de clasificare e j ! j ef ouj gj dbupsj -!tuboebsefl!eflefovnj !

ftuf! ftfocjbm!  gfousv!joufhsbsfb! ousfl!ltjtufnf/!

k(_} PHYSICAL

@ LOGICAL

2/} CONCEPTUAL

+ COE & MODEL GOVERNANCE

Fig.4.3-10Np e f mb s f b !'hef bt uufj npposb! ¢ fgdielodestengna dirftrg principalele
gspwpd' sj!bmf! DpF

Df ousvm! ef ! f*ylddfmd wsv ! ¢ DpfF! ov! ftuf! epbs! vo! hsvqg! ef! fyqgf
dsffb{*“! p! opybtu‘divgnubejphudfd‘e!ljp! bcpsebsf! vojubs* ! b! mvdsyv
intreprindere. Prinj ouf hsbsfb! dpngfufou' ! b! gspdftfmps! ef! npef mbsf
jogpsnbc jj mps;dadficaraejblsépdbspmvm! -dbmp B! cbhjkjvu'ebufompss qsj oe
"ncvo' u‘cfbtd' ! dpipwjesele delatpcenp & vt flnsfflbde j pof {f! nbj! sbqj e! mt
qj betejtrt 1t jblefdj{jj! ol!dvopeujoc'tlefldbv{‘ lqgflcb{b!yv

Astfel de centre sunt deosebit de eficiente atunci cand sunt combinate cu principiile moderne DataOps -
tvec!p!njedbsf!ldbsf!btjhvs ! mjwsbsfb!dpoVgmowarbimalnut upnbuij {
despre DataOpsin partea8,lad bgqj upmvm! #Uf i opmphjj! npefsof!eflebuf! ol]j
iol!dbgjupmfmfl!vsn® upbsf-!wph?'useftdf#luebbmbpsusubadtrdpbbemb | @
de date: vom analiza mai multe exemple privind modul in care au loc parametrizarea sarcinilor, colectarea

df sj ecjflngpsspdf t vm! ef l.wbmj ebsf! bvupnbu'
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CAPITOL 4.4.
TITUFNBUJ[ BSFB! DFSJOY FMPS!a J! WBMJEBSFB!

Dpmfdubsfblejlbobmpébgpbhbétspbdpmpej dbe jjr
structurate

Dpmf dubsfb!ej!l hftujpobsfb! df sjoc fmps! sfqgqsf{jou‘! gsjn\
ef{wpmu' sjj!jotusvnfouf mps! ej hj ubmf --dnmbdcknpstrycturat:ypfinb! df sj o
scrisori, procese-wf sc b mf ! ef Imgvfsg jl orf'mflglppfj df e j 1l ejtdve jj! wfscbmf
gbdf! ejgjdjm ! bvupnbuj {bsfb-! wbmjebsfb!ej! sfvujmj{bsf
usbotqvofsf! b! dfsjocfmps! ufyuvbonifl! dfoslj tot $afeder westti ! gpsnl
usbotgbsfouflejltjtufnbujdf/

Cercetarea Gartner, "Data Quality: Best Practices for Accurate Insights't vcmj oj b{‘ ! j ngpsuboc¢
dsjujd* ! b! ddbfrg ws ¢ !jtjV cedbfutf vrrp!sj oj ¢ j b u j[1@0)/ nhBsd!f § sujjvbjloe! e b u
sfnbsd ''gbquvm!d' ! p!ldbmjubuf!tmbaf mbd2&mjlicdaaps! dpt u’ ! |
eflepmbsj! bovbmle jl d' Il ebufmf!gjbcjmflejlef! obmu‘! d
companii bazate pe date.

Mjgtb!vops!dfsjocfltusvduvsbuf! dpoevdf! mb! gbquvm! d’ ! b
tupdbe j! oltjtufnflejgfsjuf-1 o!wbsjbouf!ejgfsjuf/!Bdf
e j I mb!qgjfsefsjdfeb!"jugaomsn mfbj! jemmsnjedjp! mb! of df t j ubuf bl ef! b
gpbu' ! gj Cavummjanejd § h bofsh B j ! p! t j-arhpasrmetruppreijdut gau anfsingur element

descrisincorect-qpbuf ! odfujoj! gspdftvmlwedijdpj{{ pofbm! g g fl gjpdjuffd we'f

io!mjgtb!vov)!dvj)-1lgpudpbwb! b!gptu!qgjfsevu'
in lipsa potcoavei calul a fost pierdut.

io! mjgtb!vovj!dbm-!1d'm sfcvm!b!gptu! qgjfsevul/
1

1

1

o!'mjqgtb!vovj!d' m sfc¢c -ITvolnftbk!b!gptu!qgjfsevu
o!mjgqgtb!vovj!nftbk-!c'"u*mjb!b!gptu!qgjfsevu’/
o!mjgqgtb!vofjl!lc'"u'*mjj-lvolsfhbu!b!gptu!qgjfsevu
Upuvm! gfousv! mjqgt.b!vovj!dvj! ol qgqpudpbw

- Proverbe [101]

Bobmj {bt!tejldpmfdubsfb! dfsjocfmps!qgfousv!gspdftvm!ef! dg
uvuvsps! g scjmps!joufsftbuf/! Mb! gfm!dvn! gspwfscjbmb! qj
critice, in afaceri, pierderea uneisimvsf ! ' s¢ j! joufsftbuf-!b!vofj! dfsjoc f!
unui singur parametru poate avea un impact semnificativ nu numai asupra unui proces de afaceri individual,

dj!tejlbtvgsb! ousfhvmvj!fdptjtufn!lubQsjvo!vy s mbsspfj-fldfut! g fj!! fb
tfl!jefoujgjdf!dijbstejlbdfmf!fmfnfouf-!gbsbnfusjlej! sp
tflgpu!epwfej!vmufsjps!blgj!ftfocjbmfl!qgqfousv!tvtufobc]

T tofljnbhjo" ntd ! p!dpngbojfl!bsf!lvo! qspjbduvhips fdibls¥ o fd]
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gfsftusf! tvgmjnfoubsf f !"gMicul grocesu'f pijed ! wihpsfeld !bd ndjnf cey vsmvjj ! ef !
gf sfbtus' ! mbi¥ggmjgimduy mbsv § ud d u CTAD-(BIMKmj! fe of ugvwmm! ! etf g fe dly obunjj ft su-
mphjtujbddbmjRSUQ ! j ohjofsvm!lef!dpouspm!bm!dbmju‘cjj-1johjoc
proprietate.

Dijbslejlvolgspdft!njd!qgqpbuf!jngmjdb! {fdj!efl!ltqfdjbm
usfcvjflt ! oafgmidpbmjdugmost ! dbsf! ftuf! dpofdubu! mb

La nivelul textului (Fig. 4.4-1),dpnvoj dbsfb! ejousf éjdomlj moaod ¢ md sfigf s do!dd ¢ du' !
dvn!vsnfb{’f

S Client:" Bn! efdjt!t' ! be" vhhgmj ptgiibsbtgs! gbsufb! ef! opse! gfo
Acest lucru poate fi realizat?"

& Arhitect:'Tj hvs-!wpj!sfwj{vj!gspjfduvm! gf ous CADadtyalaademv ef ! opv
(BIM)".

2 Specialist CAD(BIM): "Am primit un proiect nou. Actualizez modeluCAD(BIM)d v ! gf sf bt usb!t vgmj n
ej -levg' '!'dppsepobsfbldv!johjofsvm! GEN-!gvsoj {f{! mpdbc j

& Managerdedpot usBdgpfu! gsjnju!vo!opv! gspjf ceuj/b gBoksvrt'un Inu pe bjul!
tvcdpousbduhtboc jj! sfmfwboc j

& Johjofs! jot)Wailntrodyce dpt€@lB8ON s j wj oe! opvb! gfsfbtus* ! ol tjt
hftujpobsfb!wjjupbsf!b!jot'ubmbe¢c jjmps!ejlgmbojgjdbsfob!

2% Nbobhfs! mBhj todfjwp'j f! ef! ejnfotjvojmflejl! hsfvubufb! opj]j
gfsftusfl] !mb'!e boujfs

% ERP-analist: " Bn! of wpj f! ef! ubcfmfmf! qsj wjoe! epnfojvm! ef! bgm
actualizarea bugetului 5D1n sistemul nostru ERP pentru a reflecta costul noii ferestre in estimarea
hfofsbm' ! h"l gspjfduvmyj

& Johjofs! ef! dp;olu# pdn!btm fddjngjud scjjjj mf ! gf sftusfmps!tvou! h
"oefgmjoftd!tuboebsefmf! 6pbtusf!efl!dbmjubuflej!lnbufsj

& Johjofs! efWpj h'¥shhaotv'b! bt qf dufmf! ef! tjhvsboc ' ! bmf! opjj
dpogpsnjubuflej! fwbdvbsf! o!dbesvm!tdifnfj!9E! #/

2 Managerul de control: "Qf ! cb{b! epnfojvmvj! ef! bgmj dbvenfdctialzd du! bm! n
calendarul nostru 4Dgf ousv! b! sfgmfdub! jotubmbsfb! opjj! gfsftusf!
hftujpobsf!bl!dpot jovuvmvj!gspjfduvmvj

2 Muncitor (instalator) :" Bn! of wpj f!l ef ! jotusvde jvoj!gsjwjoe!jotubmbsf

plus, suntintroduses f hvmj ' t qf dj bmf ! ef ' t j hegpect?oc * | gf ' dbsf lusfcvjf
2 Administrator de proprietate :'Ev q‘ ! j ot ubmbsf -! wpj !epdvnfoub! hbsboc jble
gestionarea pe termen lung.
® Managerde active:"'J ohj of s! fdijgbnfouf-!w" !svh'" nlt®lusjnjufecijle

hftujpobsfb!djdmvmvj!ef! wjbc"*/
& Clent:"Tubj -!qgpbuf!d  !'n*!'hs'" cftd!ejlov!wb!gj!dfwpjflef! gf

iol! btugfm!ef! tdfobsjjdigbstejtploagdhdmdiganfcdwfowspwpbd®
nbj!nvmuf!tjtufnflejlspmvsj/!1o!bdftu!db{-!bgspbqf!upbuf
e-mailuri, chat-uri, proceseewf s ¢ b mf ! gFigl 44fl1e j oc * !

inrvo! btugfmlefl!tjtufn!lefldpnvojdbsflcb{bu!qgqf!ufyu! gfous\
vo! tjtufn! ef! dpogjsnbsflej! osfhjtusbsf! kvsjejd' ! b! uvet
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efdj{jjmps! mvbuf /! Bdfbtub! gfousv!b!tf!lbtjhvsb!d" ! gjfdt
wbmbcjm lejo!qgvodu! ef! wfefsf! kvVafj egcdfvithanefussjpt bcj m* - ! sfe

PROCESS EXTRA WINDOW ON TEXTUAL A—
THE NORTH SIDE D AT A —

Will gocument
warranty srd
mainlenance posl-

Wil chack nw
window' for qualiy
standards

Wi wank 2 et
wiindoiw on the
norih sida

Updating 40
fimaline wath thi
restallation

model with the
Thiw winchow

CLIENT ARCHITECT L FACILITIES LOGISTICE ERF CRIALITY SAFETY COMTROL WORKER PROPEATY ASSET
SPECIRLIST ENGIMEER MAMAGEN  AMALYST EOMTROL EMGIKELR BAAMAGER EAMACER MAMBIER
- EMIMMEER - -~ ”

Adciineg windo
details 1o CAFR Tor
malenance

Mezed final data foc
assm
managaren

Reviewsng salety
and compliance for
e winidc

Adprsting budget
for the additional

Derign upsaie for
tha nasw windkow

wstaliation
inginpctons anvd
safely proiocols

Fig. 4.4-1 Comunicareae j ousf ! d mj f o inlefapelé jdpjocalsting frdiect d p o¢ j o f !
adesea date textuale multiformat.

Mj gt b! dpouspmvmvj! mfhbm!ej!b! wbmje'sjjlefdj{jjmps!’
dpotusvde jflgpbuf!evdf! mb!gspecmfnf! hsbwf! gfousv!uphb
tbv! npejgjdbsf! fgfduvbu® ! g’ s’ ! eqad poaté duceltec j b!e|j ! wbmj e
dispute € i litigii ).

Dpotpmjebsfb! kvsjejd ! bluvuvsps!efdj{jnjmapmtrv o! @dpm'veolj db
nbsfleflepdvnfouf!tfnobuf-!dbsf!wps!d‘efb!qgf!vnfsjjl!dp
usbo{ Ddr!jvjsmfb/s!f -1 ebd* 'gjfdbsf!lgbsujdjgbou! ftuf!pcmjhbu!
tjtufnvm! ejlqgjfsef!ejo! gmfyjMjjogrjbubdupfogijs! refswjjo!fu svbod {mibdcs
vaintarziagv of sf b! o! bgmjdbsf!b! gspj fjduwy mbjo-dljebssf!!g p b urfb!! eevf diff !
ejousf !l gbsuj dg-qob olc mb-!!gnsfpschmfonef!! kvsjejdf

Unastfeldeqs pdft ! ef! bgspcbsf! b! vdebbjcdidivsbej{tbdlecjjjj-! gifolsdd { ‘oldd fq!f
treptat intr-un schimb de documente multiformat inf ub g f mf ! v(fgard 41482) sofmplicand Tnh mod
semnificativcomunicaread bs f ! pcje ovj b!t‘ ! b/fjlcG'! aripldd fosrjndocj fl lgsmod lud fyqij o
acestor procese,dbsf ! t vou! gmjof! ef! ebuf! nvmuj gpsnbul!devind ef! vo!
bgspbqgf!jngptjcjm [/
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CAD Projects Documents = E

g i ; bl dmi 1 #AC: | 9ER g EE“! E B
H 102 el o dpne MO | DR H 102 wals 118 LT m @
[ a3 T Wpia  AECE BET 03 Eisks ATIN o] a 9 .

TEKT FLOWT TEXT WL TEXT FLOAT E

':Hl .:(ML

T— : :
; o BB
Reports and Tables Dashboards NG
Cisana 10" Bardptan i ) g _ :
s M Fosenilation Completin WM InPrngian  jobe D Yo | %
g M5z - Smarural Framing SIS NoCEEETE. e Smit Oy ez m Mr.
Msa iofing and Eanor Cladting W00 HorSuned. Wik nmen weskl twm  wa a
Calculations and work schedules ‘ ;
o UEEESTNGOEE wior v suMeR  FoRMULA — E
H BiEamiy=wallitae GHOUPRY IDL D108 i SUME30mME el id m
R orarancoriie GAOURRZ DKIDIS  Tm  SUMBME  Velt)  ABMRLY A E
R TypetlameWalie 00 GROUPAZ  IDZGIDZY dpe SUM-RSpe, 17 2101 g pe., @
TEXT FLOAT TEXT FORMEL FLOAT

Fig.44-2Gj fdbsf!tjtufn!ejo!qgfjtbkvm!vofj!dpngbojj!ef!dpot
documente relevante din punct de vedere juridic intr -o varietate de formate.

Dpnvojd'sjmflufyu!ofdftju’!db!gjfdbsflqgspgftjpojtul!gjf!
participe regulat la toate reuniunile pentrua” oc¢ f mf hf ! t u preigculm! bduv bm! bm!

Qf ousv!blefqg‘ej!bdfbtu’"!mjnjubsf-!ftuflofdftbs® ! plusbof{]j
bm! df sjoc fmps/ ! Bdftu! mvdsv! ftuf! gpt] @rboedelorvirdésg':rierepsj o! bobn
joufsbde jvojmps! tvc! gpsn’ ! ef! &jgbila-8)bMbf!! geffm! gdnbvly !¢ !jd bn{pveni!nm
datelor (Fig. 4.3-7), am trecut de lanivelul ideilor contextuale lanivelulconceptualqgsj o! be‘ vhbsfb!tjtuf
ejljotusvnfoufmps!vujmj{bufl! esttagbsuj dj gboc jlejlb!lmfh'uv
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@*—*@J—-@J*@J—*@j e =[x

CAIENT ARCHITECT ois FRORITIS

SPECIALIST I REQUIRED RULES FOR

GROUPS PARAMETERS VALUES

L@J*@J*@J—*@Jj

LomsTES FRR coMTRL RFETY | - o
MAMADEN AMALYET EMBIHEER ERAMERE v .. »
C é 4
— > . : . :
' l l l & s i
cmrrm WOEEER PROSERTY ASELT Fad
MAMAGER MEHAGER

Fig.44-3Qf ousv!b! ow'cbl!dvn!t* ! hftujpobe jlejlt‘ I bvupnbu

of df t bs! t ' procgs¢lecp nf { bt psvduwvsbe j! dfsjoc fmf
Qsjnvm! gbt! o! tjtufnbuj{bsfb! dfsjocfmps!ej! b! sfmbecjjn
ajutorul diagramelor de flux conceptuale. Nivelul conceptual o v ! o v n\mjfatilida’” 'oc f mf hf sf b! ous

mboc ! ef!l qspdftfl!lef! d usf ! ups’jdungbbss!ejjd!jegfblod fj!je! jmbd fgosypsdf !t d
datele) e j ! df'sglogjffmdbbdf! fubqgq' ! bl gspdftvmvj/

Ejbhsbnfmflef!gmvy!bmf! gspdftfmps!e j!fgjd]j

Qf ousv! b! sfevdf! efdbmbkvm! ejousf! bcpsebsfb! usbejcjpob
usfcvjflt' !l usfbd' ! o! npe! dpoe ujfou! ef! mb! eftdsjfsj! u
gspdftf mps/ ! Fwpg mvabj! budé dobiaj dcoBigtefriele digitale -of df t j u®* ! opj ! jotusyv
h«oejsf/ 1 Jbs! vovm! ejousf! bdftuf! jotusvnfouf! ftuf! npef

Crearea de diagrame vizuale-e j bhsbnf ! ef!l gmvy-! ejbhsbnf! eneipgmipdft - ! ej
gbsujdjgboc jmps! mb! gspjfdu! t*! sfbmj{f{f! npevm! o! dbsH
decizional.

Ebdgsipdft f mfdwlfddbglut Updbsfb! ebuf mps-14dj !ej!tlobmj{bs
buvodj'!usfcvjfl!t: ! odfqgfcjlt'!bcpsebcjltvecjfduvm!ds
df sj oc f mps/

In exemplul nostru (Fig. 4.4-1), fiecare specialist poate face parte dintr-p! f di j q' ! nj dwun! ebs! e
efgbsubnfou! nbj! nbsf! dv! g«~o‘ ! mb! yndi dirgcfoj gehetal.eHiecatrey qf s¢ j |
efgbsubnfou!vujmj{fb{*! p! cb{'Fig. &24 deexerhplu&ERRCAQ MERICDBE j j ! t qf
ECM, CPM etc.* -1 dbsf! ftufgf Djdpejbdlj dvd‘jlogpsnbe jjmf! gsjnjuf-

epdvnfoufmps-! osfhjtusbsfb!tubuvuvmvj!kvsjejd!bm!efdij
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Qspdftvm! ef ! esesimijaba aclivijated reandgerilor antici de acum 4.000 de ani,
deoelu‘“cmjc fmflef! mvu'!e jlqgbqgjsvtvs)mf!fsbv!viujmj{buf
ejousfltjtufnfmf!npefsoflejlqgsfefdftpsjj! mps!ejo! mvu
moderneiodmve-!" o! gmvt-!gspdftvm!ef!dpowfstjfl!bl|ljogpsnhbe
prelucrareab v u p nvonud f!sj pbs* !" o! bmuf ! tjtufnflejljotusvnfouf/

Dsfbsfb!vofj!wj{vbmj{® " sj! b! gs pdfconceptugle!vd ajuta laglgsmierda! vops! e
gjfd- sfjltfubqgflej!lbljoufgbdsijoedjvonpgmejyd es fl imyjdgifvs jdpnmimf g

Vizualizarea proceselorbt j hvs® ! gbgquvm! d' ! mphjdb! gspdftvmvj!ftuf!
tuturor membrilor echipei.

Bdf ngbepjdft! dpnvojdbuj w! ef! be® v hloasefb!! gplpu auf! jelf g fdsfj tt U & fvlicrmhby!pywsc
mesaje (Figurad4.4-1* ! ¢ | | e j b h s similat ca mquelul doricepfudl pe care l-am discutat in capitolul
privind modelarea datelor (Figura 4.4-4).

Jn'u_&ﬂurl . 40
= \ =" -, —BPH
CMEH'W ECH e a COMNSTRUCTION SITE
cams—
o _ 5D @ _ S_I_I.‘l
Sl == o= H-
= CAD- o~ FEM- o+ CAD -ERP1- U] gl ' E
CAFM- | 3D BIM |'n | ' ? : -.Ais-;--aén
6D ' sn £
s s s

| et

Fig. 4.4-4 Diagramad podf quv b my H gwjfdjj puoc j j ! mb! gspj fdu!l db! vuj mj{b
ebuf! o!dbsf!joufsph' sjmf! mps! mfbh' !ejgfsjuf

Efej! ejbhsbnfmf! dpodfquvbmf! sfapmpadiifdd‘mjwnelugb{? j mogpddb a
dsf {~oe! d*! p! ejbhsbn* ! wj{vbm ! ftuf! tvgjdjfou'! qf ousv! I
nbofwsbcjmju‘cjj;!"'nbobhfsjj!qgpu! qiffd pfl dftlugl jm!! \eef pie!j bmishjnod
gpu! wifefb!dpofyjvojmf!ejousf! qhbstfaidedcghemeov ) pgj sfupgfjefdDvd
cu privire la datele necesare pentru fiecare participant, la formatul in care acestea artrebuiu s bot nj t f e j I ml
gbsbnfusjjtltejlbusjcvufmf!pcmjhbupsjj!qgfousvidgfbmmjof bsf b!
nbj!'nvmu!dv!p!ibsu*!blusbtffmps;!joejd"  'djof!joufsbdecjpc
bdftups!joufsbdec jvoj/
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Dijbs!ebd  !'volqgspdft!ftuf!leftdsjt! o!efubmjv!mb!ojw
bdftu! mvdsv! ov! hbsbouf b{"t!jfngq nujbgdjdu b!ubfebf!ttfbb/!!nWjo{dvbb! mjb{c
gf snjemfdeayv ! vsn® sfbtd ! gspdftvmlnbj!ve ps!dv!sbgpbsuf
gf ousv!johjofsjjleflcb{f!leflebuf-!ftuf!gptjcjm!db!s
ef !l dmbs* e j ! t* Isdv!dpmpfss fllbp!n peecvimufjHfef ! j ngmfnf oubsf! b!
gbsbnfusj.le jl dfsjocf

Qf I n*tvs' ! df! of! "~ oesfqu‘n! d‘ usf ! f inplemertaseh rj folj cegf b ne bu f |
jotusvnfoufmps! dpodfquvbmfle j!l wj{vbmf! efwjof! ftfocjbm
epbs! fgjdjfouf-!tdjtltej!l bmjojbuf! mb! pcjfdujwfmf! tusbufh
procesdeb e’ vhbsf! e(figirgddsiflanivallidf sj oc f mps !-gsujswjcove !felbtd flmmff s hf n
nbj! be<«od!ej! t‘! usbevdfn! wj{vbmj{bsfb! dpodfquvbm'! b!
atributelorof df t bsfl!e j I bm! whbmpsj mps! mjnju*!bmf!bdftupshb/

Df sj oc f ! teujsivfdwoysfbtujfj ! sf hvmbuf ! Sf hFy

Q-0 ! mb! 91&!ejo!lebufmfl!dsfbuf! o! ous fsreirate[53-jtextt vou! o
documente, scrisori, PDF-gj ¢ j f sf -1 dpowf s t(Hg. 4.4-1) sunBdificilgdé amalizaf, Verfitay f !
usbotgfsbu! ousfl!tjtufnfltejlvujmj{bu! o!bvupnbuj {bsf/

Qf ousv! bl btjhvsb!hftujpobcjmjubufb-!usbotqgbsfoc¢c blej! wb
uf yuv b mbtiuetjratet fonjgpsnbuf ! cj of ! eProcgsol festfuttargrelqtsy swf ¢ wvf s! bowf! o v n
datele (pecarelebn! ejtdvubu! o! efubmjv! o!qsjrfmfjledhdijddsmfot lH mf
gf ! dbsf ! gbsujdjgbocjjpmhblddspjtivau'gmshgp ey uflyu’! mgfcf s! gf
al proiectului- ' beftfbl!t g*s* 1t 1tf!lhcvoefbtd!d'" !'bdftuf! gspdft f!

La fel cum am convertit deja datele dintrp ! gpsn‘ ! uf yuvbm'-pllogpsursviduvsbu‘ ! o
tusvduvsbu‘ -! olgmvyvm!ef! mvdsv! Bnnunddrnsaf oc f mps! wpn! d
tusvduvsbu!ef! #tusbu! mphjdte jlgj{jd#/

Dbl gbsuf ! b!fyfngmvmvj ! eFRigurh£4-1y3 H bvsstn!* ulpwsosfm! lqdft d fftt wsffl It © 1 e |

gsjwjoe! ebufmfl!tvc! gpsn’ !l eflubcfm/! Wpn!ltusvduvsb!jogps
la proiect prin specificarea atributelor-d i f j f e j I b! wbmpsj mps! mjnju*!bmf! bdftu
Mvbe j! ol dpotjefsbsf -1 ef (Fifg. .85 gmjvt- U fvnovl nb! t eufg!f nmd cebf hl ft nj ft ouuf ! nbl

dpotusvderj-jl IdpbBRNT t uf! vuj mj {bu! ef! jparteg dientalui.nCu ajdftoruld p ou s p n
bdftuvjb-!fm!wfsjgjd'! ebdihdcestocdzonpuat f snf bh-6bs‘gbhugsppbdetm
e jldfsjocfmfltubcj mjuf/
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TEXTUAL A— UNSTRUCTURED @ STRUCTURED

DATA = DATA DATA

Block diagram Requirements

Will check new
window for quality
standards

Energy Eficiency cﬂ HS

Aeouuls Performancs [IR—— et
Wormarty Perod H.ri orrs
C =
Quauty
CONTROL
EMGINEER

Fig.44-5Dpowf stjb! dfs] o%rfforrpatstabalafrg/umes@ianifalb'atrd)mteior
fouju'cjmps!tjngmjgjd‘! oc¢cfmfhfsfb!gfousv! bme

Db! fyfngmv-! mvbe j!I ol dpot | eff sobussfv!! couwsfj vebv!lud fmd j! decofulj jun q g snpt
ferestre" din sistemul CQMS(Fig.4.4-6); ! f gj dj f oc b! fofshfujd’' -1qgfsgpsnboc b! bd
Fiecare categorie include anumitet uboebsefl!e jl tqfdjgjdbecjjltdbsflusfcvjflr
ejljotubmbsfb!tjtufnfmps!eflgfsftusf/

STRUCTURED

DATA H

Requirements

— Windows M Energy Efficiency

CQ M S HB"— — WVindows B Acoustic Performance i3 oo

Construction Quality Quality Controd e Windows M Warranty Period & iy
Management Software Erginger B

Fig. 4.4-6 Inginerul de control ald b mjuws fecjvjj!f 't ! j ot q haleff { d j! § I'md fnd folutf und ‘! !
gf ousv! fgjdjfocb!fofshfujd'-hlbjs{pbppmigsff b! gpojd’ e jlt

Df sjoc fmf! gsjwjoe! ebufmf! qf! dbsf! vo! johjofs! efde dpouspm
exemplu,vsn‘ upbsfmf! wbmpsj!mjnju

Dmbtb!ef! fgjdjfoc' ! wbcshbfujefT!"mbg#Bft #sfmpej dvoe! df
#C#-1dpotjefsbu*!ojwfmvm! njojn! bddf quyhonjjnvalbrij! besf!!bdf t
aCCeptabiIe [I|A++ll’ IIA+II' IIAll, IIAII’ IIAII’ IIBII].

J{pmbsfb!bdvt ujldni*!tbvisgbfus flt uos!fenipdsi cf mj'!e j! dbsf! bsbu‘!d
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sfevdf!{hpnpuvm!tusbebm-!ftuWfRldef gjoju* ! qgsjo!fyqgsft

Busjcvuvm! #Qf s jppnireebttacd"Uh hsmbeft gfsfbtus' #! odfqgf! m
bdfbtu* ! qfsjpbe’ ! db!gjjoeldfb!njojn*"!qfsnjt* ! mb!tf
btfnfofb-!wbmpsj! bmf! qf(Spn't®an"kete]t bhbsdpoejtd gsmpghnd
(ani)".

1Tol!dpogpsnjubuf ! dinlcatlfulstiiboteldr stdbilitel, plenferdele mai din- categoria sau clasa
ferestrelorcunotet vc! #C#- 1 dvn! bs! gj! #D#!tbv! #E#-!1o0ov!wps!lusfdf!u
b! gf sftusfmps! o! ebufmf!tbv! epdvnfoufmf!d  usf!johjofs\
cifre urmat de postfixul "dB", cum ar fi "35 dB" sau "40 dB", iar valorile din afara acestui format, cum ar fi "9

D B" sau "100decibeli", nu vor fi acceptate (deoarece nu vor trece modelul g f o u s v 'RedEx) Pevipadaf !

efl hbsbocjflusfcvjfl!t® ! o defestrglécl pevidadedehrbjsdjor !j e f! lodng !! bt odjvHs-u
bs! gj!#4! boj #!tbv! #5! boj #-!ov! wps ! -adesdrigimiprogtul tabélduj. oc f mf |

Pentru a verifica astfel de valori ale atributului-parametru” o! sbgpsu! dv! wbmpsj mf! mjnju’
ef!lwbmjebsf mjvyvwj mjef? wbaojp §j f))diéd esindctjf g o B HBI#)-\| #BCHE,- 1 #1D2 # - | # |
pgf sbec j delexemdiuj "= f'¢", y<=",">=""==)f ousv! wbmpsj!lovnfsjdf=*tlejlfyqgsf
eflujqg!tusjoh!ejl ufyu-!dvn! bs! Bxpresii requlfiteissnt envinstiument# Bd p v t u
fyusfnlef!jngpsubou! buvodj!d<~oe! mvdsbc jldv! wbmpsj!efl!lu

Expresiile regulate (RegEX sunt utilizate Tn limbajele de programare, inclusiv Python
(biblioteca Sf * - | g f o u modifida ¢ itufi de paractérd. Regex este ca un detectiv in
mvnfbl!e jsvs)mps!ef!dbsbdufsf-!dbgbcjm!t*!jefloujgjdf

1ol fygsftjjmf!sfhvmbuf-!mjufsfmf!tvou!eftdsjtfl!lejsfdul
ce numerele pot fi reprezentate folosind caracterul special \e - ! dbsf ! dpsftqgvoef! psjd' sfj
Qbsbouf {f mf! g‘ upebtu &ihdica un intervaude litgre{sduifre, de exemplu [az] pentru orice

mjufs‘“ ! njovtdvm' ! bi9baoarg éste ahivalent guldnfentry catadtebele hoh-dumericee |

non-mf uusf - ! t\E!'!ewpj mg\IWf g{ d U] w- !

Cazuri populare de utilizare a RegEx(Figura 4.4-7):

Verificarea adresei de e-mail : pentruawf sj gj db!estbpl! b eofl tn‘plgdnfl wibmj e* -1 qgv L
vuj mj { b™{alzA 20100 W+HH@[azA-Z0-9.-]+\.[a-ZA-Z]{2,}$".

Extragerea datei: Modelul "\b\d{2}\d{2}\d{2}\ d{2}\ d{2})\ d{2}\ d{2}\ d{2}\ d{2}\ d{2} .\ d{4}\ b" poate fi
utilizat pentru a extrage data din text in format DD.MM.YYYYYY.

Verificarea numerelor de telefon : pentru a verifica numerele de telefon in formatul +49(000)000 -
1111-"! npef mvidgh(ld8R)\d{BL\b{4}'D !

Qsj o! usbot qv ol reff!bv advfjs!jjos Hjmpfss! RB!  o! gpsnbuvm! busjcvufm
(Fig.-4.4-6),lebn! usbotgpsnbu! ejo!gpsnbuvm! mps! psjhjobm!ef!ufydt
reglementare)intr-vo! ubcf m! pshboj {bu!ejltusvduvsbu-!g‘d-oe! btugf
psjd' spslebuf!qgsjhmuntoef! éydhndgmvthppjhb! Xj oepx*/ ! Qsf {f
ebufmf!dbsf!ov!bv!Iigptu!wfsjgjdbuf!t*lgjflfmjnjobuf!bvu
tjtufnflgfousv!gsfmvdsbsf!vmufsjpbs®/
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REGULAR EXPRESSION

INBLT o OUTPUT
(OR REGEX)
USER@EXAMPLE_COM EMAIL ADDRESS VERIFICATION USER@EXAMPLE_GBM €3
BEXAMPLE.CO -n-zu-u._xm}-@in-u-zu-t-Mhm-zﬂ!m»—E@ExmpLE coM @
USER@EXAMPLE.COM USER@EXAMPLE Con &

DATE CHECK

123.1 u.zum—l 128102024 @
12.345.2024 :'mizmmzh.mhr\a—El 23982024
D‘LU'I.ZIJM—I 01.01.2024 ()

Figura 4.4-7 Utilizarea expresiilor regulate este un instrument extrem de important in procesul
de validare a datelor text.

Acum, trecande f ! mb! oj wf mvm! dpodf qguvbm! mbwpon !'wdf provwf! smpjh!jaldp beuf f! I mivfds:

uvuvsps!tqgfdjbmje ujmps! ejo! qspdf (Fgmid-d)intrpsmj ed’ j pseapbobs’f
gpsnbu! ef! busjcvu!ej! wpn! be’ vhb! bdftuf! mjtuf!

fiecare specialist (Fig. 4.4-8).

“Winichow 0"

"Wy 1D

Investor 4 D e
- —BPM ‘iotarial
- “Solety Bodlng
EPM “Trnrgy ENicisney”

"Safety Roting™
“inmtmlintinn Stethod
“Emnrpancy Epimi” “Dasign
“Pockoging Fegquiren

! B

L B ®

"Enmrgy Hfciancy™

Ee—

“Mogintenance Reguirements”

“Langth®
“Width”
“Hdght®
“Walght®
“Suppsier

“pealgn®
“Wiswal Assthetios”

"Acoaintic Pariorrmsnce” "ty

"Prokeging Requinemonts”

Figura 4.4-8 La nivelul procesului logic, atributele gestionate de fiecare specialist sunt
b e’ v h bsistenhelm kot respective.

Qsj o! be’ v h baributeloruintrvvws pusblc f m! ef ! gspdft! dpnvo-!

tabelelor de nivelfizic (Fig. 4.4-9).

busjcv

‘Snintonance Roguiramenis”
“Warranty Paricd”
Beplocemnmt Cyeis™

usbotgpsn
boufsjps! tvc! gps rdnivetdonceptual (Figedg-1)epbmpbhb! tusvduvsbu' tej!

I
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"Window 517

"W oy |5 Wi nadow 10
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‘Malmisnonce Beguizem
"Warrardy Pariod”
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Ermargency Fgree Dl

“Pockoging Requiren

“Enurgy Eficisncy” “mmtmliation bethed

“matallmtian Mathnd
Inutaftotion §cheduin”

Window 1D

“Enengy Eficsency’

“Waranty Pering”

D - FEN- & -CAD

“Wniin 10°

“Moirtandnce Bequilrerments”

Eaplecamant Sy

“Epanmity

Lozablan”

ainEenones Faguirame

| 3D Loga-Banring Rgul or :'::1 Dimansions “RPM
. B . ' L o™
I “Struarturad impos gl sy, -
| ] mig Wnargy Dficiency
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I — .? D | “Rugpplier” “Wisusl Aesthatics”
"L Tirma' Acoustic Performance -
I | | ¢ =
| ! 1

» Requirements

e
R
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e e

Fig. 4.4-9 Convertirea dialogului nestructurat b m! t qf dj bimusof mpst usvduvsbuf! bk
" oc f mf hf sf lahialffisci oc f mps

Bdvn-! df sjo¢c fmf! gsjwjoe! ebufmf! usfcvjf! t"!l gjfl!l dpnvoj
tjtufnf! tqfdjgjdf/! Efl-pycimgmvy-e!fébed ulfmbDBsEbe!j lobdwuf! ef
fmfnfoufmps-!usfcvjf! t*' Itdopsmf!dgufblc g d {ubplc tjd fgobbssbjnjfnupssj!j d fo!f wt
Bdf btub! ~odfqgf! ef! pcjdfj! dv! gb{b! pgfsbecjpobm -! vsntl
efgbsubnfouvm!ef!ftujnbsf-lefgbsubnfouvmlef!dbmdvmf!tu
"ol!dpotjefsbsfldfsjocfmfluvuvsps! bgftoubpsbepmsopfjugjvmps
Bdftu! mvdsv! w' ! wb! gfsnjuf! o!wjjups!t'H!bmwugphmbnljnibbscjv mw
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Atunci cand datele noi’ oef gmj of t d! df sj oc fmf-! bdftufb! tvou! joufhsbu
dpngboj fj-!'"bkvoh«oe!ejsfdu! mb! vujmj {bupsjjlejltjtufnfmf
gvode jfl efl busjcvuf!leij! ef! wb mijleindadlideds dtantdandple de!catithtes b o uf b { °
of dftbsflejltvou! hbub!ef!vujmj{bsf! ol!tdfobsjjmfldpngbo

Df sjoc fmflgsjwjoe! ebuf nofbjbord fglpd tu!! veff sgjj gjj dulf s f! i Ibts'! bgdprmu‘!! " o
t*1tgjfl!wfsjgjdbuflusfcvjfldsfbuf-!Ipcejovuf!tbv!dpmfdubu
usfcvjf! osfhjtusbu'!qgfousv!blgj!vujmj{bu‘! o!qgspdftvm!

Colectarea datelor pentru procesul de verificare

iobjoufltef!b! odfqgf!wbmjebsfb-!ftuf!|jngqgpduwpeswn!t ' bletffdwbtuj
gf ousv!gspdftvm!lef! wbmjebsf/ ! Bdfbtub!ov! otfbno*!lqvslej!
gsf h'datplaif s flcvj f! dpmfdubuflejl usbotgpsnbuf! ejo! gpsnbufl! o
geometriceintrp! gpsn‘ ' tusvduvsbu' /! Bdftu! gspdft! ftuf!leftdsjt!’
fost discutate metodele de transformare a diferitelor tip uri de date. Caumbsf ! b! uvuvsps! usbot g
datele primite iau forma unor tabele structurate deschise (Fig. 4.1-2, Fig. 4.1-9, Fig. 4.1-13).

Bw.oe! o!wfefsfldfsjocfmflej!lubcfmfmf!t (Fgvdd)wetduf! dv! gb
incepe validarea datelor - fie ca un singur proces automat (Pipeline* - ! gj f ! db! p! wbmj ebsf ! gbt!
document primit.

Qf ousv! b! odfqgqf! wfsjgjdbsfb-1!1ftufl!ofdftbs!gjflt:1ltflgsj
tubsfb! bduvbtm!!Itbf!!ledbsufffripfs!!v o! pecexpartee bbb ! bBuvbmt!le j! df mf
t*ttfl tubcjmfbtd' ! p!dpofyjvof! mb! p! cb{*! ef!l ebuf! fyufso
instantaneu este creat prin convertireab v up n b u‘ ! ®GAD eldope Intrayn $otmat structurat inregistrat,

t* 1 {jdfn-!mb!psb! 34; 14t adg'wjofbspupd BtagapsudadhbadclBs! bv! qmf

| SNAPSHOT OF CAD f—h ON 03/29/2024
LEsl DATABASES seies] AT 23:00:00 PM
Architect achiect  Architect: CAD/BIM Project

=~ )
N | SaD

3D

Figura 4.4-10 Instantanee a bazei de date CAD(BIM* | dbsf ! qsf { ] @aadalé giongd ps nb¢ j j mf !
busj cvuf mf! v o fclada ®inddwf ocoul jwuf' s$tjj!veojfobl! bduvbm' .! b! npef mvmvj !

Ebupsju‘! jotygowhng fod sfi digcsidteavifdapttolull "Traducerea datelor CAD (BIM) intr-o

gpsn® 'tusvduvsbu® #-1bdftuf!jogpsnbejjlejolejgfsjuf!jotu
separate (Fig. 4.4-11) sau combinateintrv o! ubcf m! dpnvo! dbsf! dpncj o’ (Fgj gf sj uf!
9.1-10).
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Un astfeldetabel-c b { * ' ebgpsopbfoljgjdbupsjj!vojdj!bj!gfsftusf mps:s
ujqvsjmps! )Uzqgf Obnf*-1 ejnfotjvojmf! ) Xjeui-! Mfohui*-1!
gf sgpsnboc ‘| f of s hifaltejcatacteristigi.! Un dsifdl dejtathel tompletat Tn programul CAD

(BIM) este colectat de un inginer proiectant e j o! ej gf sjuf! efgbsubnfouf't!tej!l epdyv
jogpsnbc jpobm! bm! gspj fduvmvij /!

+  Architect; CA

A

CAD

I
IFC pDaTa i RVT DATAE DWG pDaTAEE  DGN DATA [E
:.tl T ———— E—.---l'\..—.a_.— L :Eﬁﬂ__l__l._-_l:::.l:l E———-—\-F————I

Figura 4.4-11 Datele structurate din sistemele CAD pot fi un tabel bidimensional cu coloane
dbsf ! eatribupele eléementelor.

Proiectele reale CAD (BIM) includ zeci sau sute de mii de elemente (Fig. 9.1-10). Elementele din cadrul

formatelor CAD sunt clasificate automat” o! gv odec j f | ef-ledjl qnbe! jg!f ¢t u fulsefts pffjille vjelj !
gfsfcj/ 1 Jefoujgjdbupsijdiblsvadijfdijulf)!etfflufbyuf! nbgvymeau atbidutéleedeb ut j puwmvic
ujgqg!)yovnflujg-!'Ujg-!Gbnjmjf*!l gfsnju!vsn'®sjsfbl!l bdfmvjbe
opv' lgflgfsfufmf!opsej d! b nihmod dnicpridtmin gngu identfigpato"W-NEW"! j ef ou
n toate sistemele relevante alep s hb o j. { be j f j

1olujng!df!efovnjsjmflejljefoujgjdbupsjj!fouju‘cijmp
tfuvm!lef! busjcvuflejlwbmpsj!btpdjbuf!bdftups|!fouju’
dpoufyuvm!lef!vujmj{bsf/!Bgfijjupdfe ujjjohpoépnfodijtumvd
mphjtujdjjl!ej! ousfcjofsjjlgspgsjfu‘cjmps!qgqfsdfqg! bd
bdfeujb!tflcb{fb{"!'qgf!qgspgsjjmf!dmbtjgjd' sj-[!tuboeb
din punct de vedere estetic, evaludnduj ! gpsnb'!e jl gspgpscjjmf-1" ollujng!df
ef! wfefsflufiojd!tbv!pqfsbc jpobm-!bobmj{.-~oel!ldpoevdu
hsfvubufb!tbv!dfsjocfmfl!lef! ousfc | oditerfise! Qsj o! vsnbsf
eftdsjv!fmfnfouf-!ftuf!jngpsubou!t* !t tf!ljb! o!dpotje
tfl!btjhvsf!dpfsfocb!lebufmps-!cjo.-oe!tfbnb! o! bdf mbe

Pentru fiecare rol din procesele companiei f y j t u‘ ! ¢ b épkclaledte devblugfs'pgsj b! j ouf sghbec
ef! mb!l gspj fdubsflejl dbmdvmf! g« o' ! nifig. 44pdD),Fiecaljeastfeldej ot ub mt
tjtufn!l ftuf! hftujpobu!lef! p! fdsja! jgseshpyghite¢pomtuvotijef] oy
vuj mj {bupsvm! tbv! gsj ol in spatdlesspniel tiguror decizfildr lodbe{pé haraevdioriler b u f
jouspevtf! mb! db q‘se managend de sistemv gau nagagerub de \departament, care este
sftgpotbcjm!ef! wbmjejubufb! kvsgjbej' d'elfe!jplnepfmpdhb mj!ub yf!bd! besb
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sisteme.

© SNAPSHOT OF ALL DATA

5] IN DATABASES T %%
- i CAD
OM 03728/ 20 1 AT 00 PRA :

[
= ¢ : 4D
r i i 4 , EE I
CAPEX | | F“ ! .gem |
I
COHE : : 50 = |- .ﬁ-r'- ----------- " Constuction keansger _u..
=i B i [ i
= .
2o == e M i T3
CAD o FEN--CAD ERP1 CPR_;, BAE
oA 30 BIM L e 11 i G P K Eini
1"|ﬁt|| BN 1 o L ® Deliwery and Blormg
&, | B B - B .
: | e Ity
"""""" r ! o o

Froparty Matiagei: | TR Muranaine

Figura4.4-12Bdf f be j ! fouj ubuf! bsf! bdfmbe j!jefoujgjdbups! o!t]
care sunt importante numai Tn sistemul respectiv.

Evg' '!'df ! bn! pshboj {bu!dpmfdubsfb!dfsjocfmps!tusvduvsbuf!
ungspdft! ef! wf sjagdatdldref bbepughbdpuutf! epdvnf osistemeisjapoit uf e j! e
dv!df sj oc fanfeiod p mf dubuf !

Verificareadatelore j ! sf { vmubuf mf! wfsjgjd' sjj

Upbuf! ebufmf! opj -dgjbfs!fd‘jlofutsufli wgaeghludfnlepdvnfouf-!ubcf mf!
gbsufb! dmjfouvmvj-! bsijufduvmvj-! johjofsvmvj-!-nbjtusvn
usfcvjflt® ! gj fdwlbddjsejborffl mfo!l o5EigprpWnBrocésul deovalidasef paf ! ft f oc j b m;
psjdf! fspbsf! ol!ebuf!gpbuf!evdf! mb!dbmdvmf!jodpsfduf-1!’
b!'njojnj{b!bdftuf! sjtdvsj-! wdbfmgwejbfs!f p bH bedoju{fbmp's!! g!j g ugd cfbeu
jufsbuj w

Qf ousv! b! wbmj eb! eb uf miestractujate, dektisale sajy geansetride - o ! t j tjuf n!
bdftufb! usfcvj f! whformgtvagd stryctorat bas stjuatufat. Pracessl de
validareus f cvj f ! bgpj !t slbwfpssjud jdd/f! Ipd bmpftbote § cdntgbnf ps|j! jelfelj 1 dv |
valorile lor permise.

Conversia diferitelor tipuri de date: text, imagini, documente PDFe j ! e b u fCADh(BIM)urtrpb ! gpsn‘ !
tusvdbVy glipd‘u! énjdetaiwindapitolu! "Conversia datelorintrp! gpsn‘ ''tusvduvsbu’ #/

Vo! fyfngmv! ftuf! v anhpmokdCAD(BIM)J(Fig.d.4-11). Acestaunslude date geometrice
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semit usvduvsbuflejljogpsnbec jj!tusvduyv $FigBfl-14y-d¢ exgmple,! busj c
un element din clasa "Windows".

Pentru a efectua validarea, vom compara valorile atributelor (Fig. 4.4-11)d v! wb mpsj mf ! mgarej u‘ ! e f !
au fost definite de f y q f scgjp!stn\bd v o f Fid. 44f9% Jabeluffiha)e f ! d p n q(Fig. B.4-3J3)va
dmbsjgjdb! dbsf! wbmpsj!tvou! bdddfjpulddijdbdf! lebju!lfdtfd ft! d sgfpcdowj f!
b g mj d 6BAD|BIMhp s !

r“_’] RAW_DATA.XLSX {CSV) =T REQUIREMENTSXLSX (CSV)
— RAW DATA =) DATA REQUIREMENTS
Cﬁ.ﬂ s —— windzwe N
hhenc Archdtect Bis
S
CAD - -

[ ™ CHECKED_DATAXLSX{CSV)

=4 VERIFIED DATA

Figura4.4-13Ubcf mvm! gj obm! ef ! wbmj ebsf! fwjefocjb{*!bdfmf! wt
fouj ubuf"Wadowsdtmb!tdbdsf ! usfcvjflt' ! bdpsebec j! bufoc

Jngmf nf ou~oe! p! folpsmd biblictetatPandgs nde sare! am descriso anterior in capitolul

"Pandas: un instrument indispensabil pentru analiza datelor", vom valida datele dintrv o ! gje j f s! ubcf mbs
dintrv o ! g CADj(BIM) (RVT, IFG DWG NWS,DGN) (Figura4.4-11) g p mp t j o e dimrfvsj! of Mfunmhifgj e j f
tabelare f ! d f (Bigum4.4-9).

Qf ousv!b! pccjofldpevm-ltusfcvjflt:leftdsjédmuf mfl lgesjpa!lgajvem
raw_data.xIsx (un set complet de date din baza de date CAD(BIM))- ! t wfl snjf ¢ jtd‘ Int!b nerwltatnl!
intr-v o ! o p vdherked patassx (Fig. 4.4-13).

&2 T' I'pccjofn! dpiMgmsgpmpnfoe]j pob! cjcmjpufdb! Qboebt ;

Tdsjfc jldpe! qf ousv! b! wf sj gj db! uHeufilindadn! ej oft gje j f svi
vsn' updbfshvmij!! ef ! wbmj ebsf ;! wbmpsj mf! dpmpbof mps! #Xj e
zero, "Energy Rating" este inclus in lista ['A++", "A+", "A", "B"], iar "Acoustic Performance"
estep ! wb s pelrarg omdm specifica ulterior-d v! be‘ vhbsfb! dpmpbofj! gj obmf
wbmjebsflej!ltbmwbdjbpub gijchegkedsdpie.gldtfmm ous
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B S'tgvotvm! MMN! wh! eftdsj Qzuobotddbesftgpbbgmvgets
tpmjdju’ sjltvmufsjpbsfl!;

r:';\'"..nl--..hl A Chiat ..
®0® A& vValidation.py Eg} I * g

import pandas as pd

pad raw data from Excel Flile

df_data = pd.read_excel{'raw data.xlsx', sheet_name=8)

# Adding & "Reguirements Met' coluni hat ehecks all condicion
df_datal"'Requirements Met'] = (
(df _datal'Width'] = &) &
(df _datal'Leneth'] > @) &
(df _datal'Enerey Rating']l.disin{['A++', 'a&+', "A', 'B'1)} &
{df_datal'Acoustic Performance'] = min_acoustic_performance)

# Save Tthe results to a new Excel ile

df _data.to_excel('checked_data.xlsx', lndex=False)

.\.‘ﬂ;l: P r
PN | i

. .
? Bun in 1D i

Figura 4.4-14 Codul generat de modelul LLM-wf s j gj d‘ ! q ¢3fVj*f! ddupvormf5BU§ u! o! s
gsjwjoe!busjcvufmfltvc!gpsn'!lefl! wbmj

Codul generat de modelul lingvistic LLM, poate fi utilizat Tn orice IDE sau instrument online popular:
PyCharm, Visual Studio Code (VS Code), Jupyter Notebook Spyder, Atom, Sublime Text, Eclipse cilugin
PyDev, Thonny, Wing IDE, IntelliJ IDEA cu plugin PythgnJupyterLab sau instrumente online populare
Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker.

Executarea codului (fig. 4.4-14) wb! bs‘® ub! d* ! #eftiate'hW-OLDE, WOLD2, fD2 33! )e j ! bmuf !
elemente) din baza de date CAD(BIM* !~ oef gmj of t d! df sj oc f mf ! qsj wjoe! busj cvl
nbsjl!lefdsu!{fsp-!jbs!dmbtb!ef!fgjdjfoc*® ! fofs(gfddf d* ! ft uf
15).

Elementul WOF X! ef ! dbsf! bwfn!-bhWwppfvhpuphsfdbetbt! mdbsiouaf t uf ! sft
dmbt* ! ef ! f mf ndepealatira#d¥ pocdenp este conform (atributul "Requrments Met") deoarece
lungimeasaestezero) p! whbhmpbsflef! #1/ 1#! ftuf!l dpot | éWidth»®¢ihy obddf qu
tgfdjgjd*!pldmbt*!tef!fgjdjfoc‘!fofshfujdf
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B CHECKED_DATAXLSX (CSV)
':. f -;__' I"}:’-I .:: 1 _-:) {.‘:.I e q".’.‘

\'\; yoiUricw L) 1 ™
ID TypeName Location Width Length Material Energy Rating Acoustic Performance Requirements Met
o W-NEW Window Morth Skde 10 Tempersd Glass 35 Ealia
1 W-OLD1 Window Solith Skie 100 14000 Double Glazed Aow s ad Trie
2 W-OLDZ Window East Side 110 160 Single Glazed B 25 Trise
3 B-122 Door  Main Entry i 210,10 Solid Cak B £t Truse

Figura 4.4-15 Verificareaj ef ouj gj d* ! f ouj u' ¢ jprofesulde sefificabe! bv! usf dvu! ¢
bebvh® | atriut cupalorile "False" sau "True" la rezultate.

10! npel! tjnjmbs-! wf s jelgnendtélon (f d pf § Pproigctuln i \a wtvikaitplar Inecesare
pentru fiecare dintre sisteme, tabele sau baze de date in toate datele pe care le primime f ! mb! ej gf sj
t qf dj Figufee4.4-1)1 P! uj ngvm! gspdftvmvj!eflbe' vhbsf!blvofj!lgfs

1ol ubcfmvm! gjobm! ftuf! dpowfobcj m!t' pentiuVidualijare:fverdegef { f ! s f {
vujmj{fb{" " Tgfousv!b!nbsdb! busj cvuf mivalatile sufabatervneanitcd, d v u! d v !
j bs!l-epetdls f qb oc(Figmfdlg).sj uj df !

Db! sf {vmub Figubah4-6b m| pcsj pfth! p! mjtu' lef! fmfnfouf!ef! ods
bdftupsb! dbsf! bv! gptu! wfsj gqgsdjbwjjdeq fbowssjvc vbulf md & fl gFnmjfonjfloc
hbsboc jb! d' ! bdftuf! fmfnfouf! oefgmjoftd! tuboebsefmfl! e
jngmjdbuf! o! gspdftvm! ef! be' vhbsf! b! fmfnfoufmps! ejol!d
mai nvmuf! eftqgsf! bvupnbuj {bsfb! wbmje' sjj! ebrudapitpud ! e j ! ds
#Bvupnbuj {bsfb! FUMIe j Il wbmjebsfb! ebufmps#*/
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Fig.4.4-16 Sf { v mu b u v refecwéte g‘erger tddtessistgmele permite determinarea datelor

oef gmjpaf td! dfgjoc fmf!

dbsf !l ov!
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Fouju‘cjmfldbsf!bv!Iigptu!wbmjebuf!dv!tvddft!ov!ofdftju
vsn' upbsfmf! fubgqgf! ef ! qalefsisterdes b sTfqlsef | lejf pa f o §"Beschlitaié"d If ouj u"
fouju'cjmf!dbsf!fevfb{' ! mb! wbmjebsf!tvou!dfmf!dbsf! gsf
bcbufsj!tvou! ftfoc¢cjbmf;! bdftufb! bs!usfcvjldpnvojdbuf!
instrumente de vizualizare. Oreps f { f oubsf ! hsbgj d ‘I Djljsif kv bluhbmpfsw bwvhwsl gfj L
hfofsbmf! b! d-blmphu! F é fj d wejbaujf dipsf b! { pof mps! dv! gspcmfnflej!l
sau de remediere.

Wi {vbmj {bsfb!sf{vmubuf mps! wfsjgjd'sj]j

Vizualizare f t uf ! vo! jotusvnfou! ftfocjbm! qfousv! joufsqgsfubsf:l
sf{vnbuj wf! pcjeovjuf-! bdftub! gpbuf! j odmveDRgenbratgp vsj! jo
bvupnbu-!dbsf! hsvgfb{‘ ! fmfnfoufmf! gspjfduvmvj!poto! gvode
juca aici un rol de sprijin: verdele poate indica elemente care au fost validate cu succes, galbenul poate
joejdb!fmfnfoufl!ldbsflofdftju*!bufocjfltvgmjnfoubs® -1!1jb
d° spsb! mflch¢iegt ft d! ebuf

in exemplul nostru (Fig.4.4-1)- ! bobmj {* n!l ebuf mf! ej o! gj f dlId*f!letjj!thufftnuljgpbotb! s
gspqgsjfu‘cjj! mb! mphjt uij(Rd 4.416).) musmaawitulif sorft geeefate putomat b mb s f !
alerte individuale sau documente de raportare pentru fiecare specialist, de exempluin format PDF (Fig. 4.4-

17).)Ebd* ' ebufmf!tvou!dpsfduf-ttqgfdjbmjtuvmlgsjnfeufl!lvo!n

tvou!efufdubufl!lejtdsfqgboc f-1ttflusjnjuf!vo!sbgpsu!efubm
identificatorii- ! busj cvufmfle j !l wbmps)ymf!bdftupsb!b!d' sps!dpogps
Propaoriy Managor: Proparty Managar; /L._
Long-term Managament Long-dermm Managemen]

m Tervwsi ey Faplnsen
T L] Epris
L]

RPM

I 1 l

Figura4.4-17Wb mj ebsf b'!e j !l hfof sbsfb!bvupnbu®!ef!sbgpbsuf! bdd
ej bc f mflhdfsgjldj f ocqf mpsveébspmpsi pojtuvm! dbsf!l dsffb{"

. | i
WA Ve Frmam Mg by b L
- 'l;’"--m _-% ween - | 5}

Ebupsju' ! gspdftvmvij!-tevdpmbewjul Hudfdft!fwbenijuefbdsuff!lb{ ‘sé p! f spb
trimite o notificare instantanee sub forma unui mesaj de chat, a unui e-mail sau a unui document PDF

persoanei responsabileded s f bsf b! t bv! qsf mv ds besdabibufeloragestora (fijgumgpdsdt s f mf wb
18- ' dv! p!mjtu’ ! bl fmfnfoufmps!ejl!bleftdsjfsjmps!busjcvuf
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b R Lyt el Preparty Manogar: Long 1erm Managemant
Hi;l-; & S e T T """ " . " T S
. Archhsst: CF 8
g - = T - T T * ---+™7
CAD ——

Conmraction Managen watalalion Schduls Canatrustinn Manager inaalanon Scnssuls P

e = = - I -----
CPH
Logixilcs Munagar Delrery boaf Siomge Logiatics Menagar: Cial eery g Elomge ! Ji,,
— -
SCM M
Fig.4.4-18Sbgpbsuf mf ! bvupnbuf!lef!jotqgfde jflgbdjmjufb{*! oc
munca de completare a datelor proiectului.

Ef! fyfngmv ddcuméndb k waooHf ! ~ o! tjtufnvm! ef!)lefvtgt j poubssufdluly!s i s p t

busjcvuvm! #Qf sj pbeb! ef! hbsboc jf#! dpngmfubu! jodpsfdu-!be
efl busjcvuf!dbsflusfcvjf!wfsjgjdbuflejldpsfdubuf /!

iol npel!tjnjmbs-1! psj df linstdlagejsaujinfdateleflogisticelvar dupelasgbrerareal ueuf !
sbqgpsu! bdaegemplwldttinitereavof j ! opuj gjd’ sjenmlsjj m!"dv'bsuf f omdbd o]
dusflttqgqfdjbmjtuvm!sfmfwboul/

Qf ! meoh* I epdwnflohusfbngfj!d@BEM3 ! dv! sf { v mubudbfc-mpfvtsy fl led d tcjpcsjenhle tj!
interactive 3D (Figura 7.1-6, Figura 7.2-12) dbsf ! f wj ef oc¢ j b { atrlbutermfijngftc u-f!md i sdnvj!c « o
vujmj{bupsjmps! t* ! vujmj{f{f! wj{vbm! hfpnfusjjmf! 4E! bmf
completitudinea acestor elemente in cadrul proiectului.

Wj{vbmj{bsfb!sf{vmebghemps!jedt gpdvijinf mps$ -! hsbgj df!tbv!
hfof sbuf!bvupnbu!tjngmjgjd'!gpbsuf!nvmu!jouflsqsfubsf
fgjdjfou'! ousflqgbsujdjgbocjj!mb!qspjfdul/

Procesul de verificareb v u p nbtblué Huf mps! ej ol ejwfstfltjtufnflejltvstf! e
procesul decizional informat e j o! wj bec b! ef ! {j ! dv! {j /! Be bl dvn! dpngbojj mf
considerare numeroase variabile - de la fiabilitatea datelor de intrare la impactul acestora asupra

dbmfoebsvmvj-!tdptuvmvj!eypu!bbmjbudnd ia dedizs dndunantg, deexemplug s pj f du v
buvodj! deoe! " ej!l bmfhf! vo! mpd! o! dbsf! otsfrmphdv!jdftdgbdpp
bddftjcjmjubufb! usbotgpsuvmvj-!jogsbtusvduvsb-!dptuvm-!
gpsnfb{*!tTvo!tjtufn!ef! dsj udjsdgblnfdbdshfs!ftlubbmd’mbv jcfbt{d!!vejfhbkjbl!j
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Dpngbsbsfb! wisjgjddwj mpgswpdbnhijl wjcffj'jelvmibap:

10! djveb! ef {wpmu' sj jdi thgironientddoo def contvol ah b pn¢ U Mp § Princigud u f mp s
fundamental ald pogpsppgpsppd jj mps! s ‘Acestprindipiu edtedncgrporatbng/vio e be | b!
unui sistem de management matur, fietn afaceri,g j f !~ o! wj be bl ef ! {j !l dv! {j /!

Procesul de validarej u f s &ddatelovt f bn‘ o ! gpbsuf ! nvuared dboizlilogs pdf t vm! ef
dv!dbsf!lupbu’ ! mzind bdo'tbh i dfpmfg!lsdfuvdj -1 of !l cb{" nl gf! fyaq
jogpsnbe jjlopj!lqf!n"tvs ! dflbdftufb!efwjo!ejjtgqpoj cj
e j | gs pg{fde lp qele &tratégice la cele de zi cu zi- sunt luate pe baza datelor.

Ef! fyfngmv-!buvodj!d-oe! bmfhfn!vo! mpd! o! dbsf!t'! mpdv
njoufl!volubcfm!lef!dsjufsjjtltej! dbs(bigl44-19)jAcaste chjadtegssig o! d b s f |
-gjfrdetftuf! wpscb!efldbmju‘cjmf! qgfstpobmfldHfmdd fv{ojfqg d-‘q!f
busjcvuf!dbsf!jgpmbfmod fb{* ! efdj {jb!

Use cases Requirement table
— n-':” Smort Heaithy Height
évo Partnor 1
Partr Farmaor Smart
Partner 3 —} Fartner Healthy

Ielrmst Pt Parmner Haight

T

@ Ciny Security
Ciey 1
H _l_} S Ecanomy
City 2
Ciny Infrastructu

re

Security  Economy

b st = Campany Salary
L Salary .o i, ~‘HomeofMce R e
& Compary ! v
“ Company 2 — i
Compary 3
Fig.44-199Bmf hf sf b! sfe fejocfj-Ib!mpdvmvj!leflnvod' 'tbv!b!qgb

individuale.

Vujmj{bsfb!ebufmpbtpesevdpVvgpahbmj { bu ffiguin}s.8-20) cdrdgripuies j j ! df s
laalegerimaij ogpsnbuflejlnbjlcjoflgvoebnfoubuf!bu~u! o! wjbe b
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Requirements ETL
Use cases Reguirament table Madals Result
T @ﬁlnﬁ'& = =3t
& FEE o
L v’k"f ™ "I L—I & $
L e i 3 ol 108 13 By
Dad X pestd
it —75 2T savea
- aiﬁﬂ

- - 1
a : _J_. o rx Eﬁﬁﬂﬂr

Fig.44-20Gpsnbmj { bsfb!dfsjoc fmps!bkvu'!mb!tjtufnbuj {bsfb!
afaceri.

Bcpsebsfbl!efdj{jpobm"!'"cb{bu’"!gf!ebuf!lov!ftuf!fydmvtjw!yv
e j " ol wjbeblef! {jltdv! {j-!vsn-« oPEid. 4%42l)simidap oupmiesueETL qsf mvds
(Extract, Transform, Load) pe care lam discutatdejala” o d f qv uv m! Had futswfdjulves'bsscfjb! eb uf mp
dbsf! m!wpn!fybnjob! o!efubmjv! o!dpoufyuvm!bvupnbuj{*'s

Ebuf mf! db! ¥io¢ricddpntegiw-gpf ! d° ' ftuf! wpscb!efl!nv-od' I'tbv! ef
dpmfdu' n! j ogp s acsésteg pot/fi rapoartefiffeh el i s - 8 f lod jwhcbe bl qf st pobm
acesteagpu! gj ! fyqfsjfoc f! cpifdsagi,fecdback- 4 ptcg b s wdHf §j ¢f ! mb!

Criterii de evaluare (Transform ):j ogpsnbe¢ j j mf ! dpmf dubuf!tvou!joufsqgsf

gsfefgjojuf/ ! Mb! mpdvm!ef!nvod’ -!bdftufb!tvou!joej dbl
cvhfubsflejlopsnfmf<!  o! wjbcb!qgfstpobm -1 gbsbnfusj !
etc.

Qsfejde jble j! bob)nfjubbg bs!jgjdovhsm' mpjsngnjpdde mvbsfb!ef! efd]j
usbotgpsnbufl!ejl dpngbsbsfb!dpotfdjoc fmps!qgptjcjmf/ |
afaceri, in care datele trecprintrv o ! gj musv! ef ! mphjd' 'efl!l bgbdfsjlej!lef!l

Ef dj {jj mf! qgfefdbnsbf!!gnsff!lgnivsjnolc f! cbobmf -1l dvn!bs!gjtdflt®]!
fwfojnfoufl!lnbkpsf!ejo!wjbe'®-1ldvn!bs! gj! bsufthf|{sf b! vof]j
"ol!npel!jofsfou! sf{vmubuvm!gspdft'sjjtltej!fwbmv'sjj!leb



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

TIJTUFNBUJ[ BSFB! DFSJO" FMPS!a J! WBBMJ EBSF B!

Life's Pipeline
Information managementQLDecisian-making

Contem—] ;Hequirements H ETL

Ligian bR &

- & i i:f;:_. o
O T ¥ {1
. . — ! .iT-?-:E_. '.".l-?ﬁ:_
x e = i
= G = T i &
Decision
..... — - = making
- i e &
A 5 . 2H N :
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Fig.44-21Bgbdf sj mf ! e j Isun chserie tle decizitbfzaté pe bate! in care calitatea
datelor utilizate pentru luarea deciziilor este un factor cheie.

Upuvm! o! wjbcb! opbt ulafelldivtnd fp!sjhdwfj ¢ chd anff d w4 !-e! jj-old mvt j w!
obuvsjj-! fwpmvibéelmb] dpbebgujpenb! tdijnc’ upbsf-1! gspdftfn
dpmfdu‘ntejl bobmj{‘n!lebufmf-1!sfgmfdu’! bdft udiditaleaj odj qj |
vnbo‘!dpogjsn‘lov!iovnbjl!efgfoefopbtaobbbaem} defmbbuvgfsyg
ef! nj mjpbof! ef ! bojcledarhitettwipledate,g & b g f 0 & § & jeltrb luarea deaiiildr.q

Opjmfltufiopmphjj-!" oltqgfdjbm! o!epnfojvm!ldpotusvdec jj m,
ftufl!jotgjsbu'leflobuvs' ! efraghufedbrsbj ledbws b qjf mfulsevj bnhljsi fo

Fubgf mf! vessbatpdpssnbsfb! ebufmps! o! dbmdv mf!

1o!'bdfbtu’* ! gbsuf!l!bn!bobmj{bu! npev munddrmadspuctwdt,st j f! b! ebuf
ef {fwpmubsfb!npefmfmps!eflebuf!ejlpshboj{bsfb!qgspdftfmp
gspjfdufmps!efl!l dpettusbdeppk]| HbD tdafelpreedetufi froees fundantedtas f b !
dbsflofdftju‘!p!bcpsebsf!tjtufnbujd tejlp! ocfmfhfsfld
jotusvnfoufmf!ejtdvubuf! o!bdfbtu‘! gbsuf-algngbnj u! joufhs
lousfhvmvj!djdmv!ief! wjbe* !l bm!vovj!pcjfdul/

Qf ousv! b!sf{vnb!bdfbtu®*!gbsuf-!t*!1fwjefocjfn!lqgsjodjqgbm
bcpse'sjmflejtdvubuf! ol!tbsdjojmflevnofbwpbtus' ! {jmojd

1odfqgfce jlgsjo!tjtufnbuj{bsfb!dfsjocfmps

C Dsfbcjlvo!sfhjtusv! ef! busj c-cheidalesprpiecgltwsibnf usj ! gf ou:
proceselor

C Epdvnfoubc j!wbmpsjmf!mjnju‘!qgfousv!gjfdbsf!busjc\
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(1 Wj{vbmj{bsfb! gspdft flase,sidteme eli dtribgef utiliband djagrgms dlee j o u s f !
flux (de exemplu, in Miro, Canva, Visio)

Bvupnbuj {bcjldpowfstjb!ebuf mps

(J Wfsjgjdbe jldbsflejousfl!lepdvnfoufmf!ewt/!dbsf!tvou!
vujmj{~oelcjcmjpufdj! PDS!ej!dpowfsujuf! olgpsn‘!ut

(J] Dpot vmubc j ! j oinginesierjnof vof psintri fa exedge date din CAD(BIM)

(1] Todfsdbec jl!t 1 dpogjhvsbe jlgsfmvbsfb!bvupnbu' !b!ebuf
mf!vujmj{becj!lgsfdwfou!intreaum forchulaytabplarbuf b! evnof bwpbtus"

() Dpogj hvsbe jl dpowfstjj!bvupnbuf! ousflejgfsjuflgpsr

Dsfbsfb!vofjlcb{f!lef!dvope ujocflqgfousv!dmbtjgjdbsf

('] Dezvoltarea unui clasificator intern sau utilizarea unui clasificator existent al elementelor
aliniat la standardele industriei

(1 Epdvnfoubsfb!joufssfmbejjmps!ejousfl!lejgfsjufmf!tijt

(J Ej t dv ucbhippe \divd f bwp lvtc i § ‘dlu v m! sistgmmpificat dejidertificaresji !
dmbtjgj dbsf élenferitetbi | wpd* ! b!

U 1odfgfcjt!t® tdpotusvijcj! vo! gqs pbduf-tu!ebf!! dnfbnmp se!bdsvf!! dobvsufp!r
dbesvm! fdijqgfj-!dsutltejl bldfmps!dbsf!tvoulusbotnjtf

Qsjo!vujmj{bsfb!bdftups!bcpsesj-!qgvufej! ncvo‘u‘'cj!ltfn
gsfmvdshbsfb!ejlusbot gpsind!svdn‘vumuld ssfj mpfblsqg ‘! ! jbldd mfulpds‘bgclj j - |
aplicare a datelor deja structurate ¢ j ! q s f gehtru galeule!automate, estimarea costurilor, programarea

e jlhftujpobsfb!gspjfdufmps!efl!dpotusvdec jj/

o it M
—, ,' =
—



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

So—— N

V PARTE

DBMDVMBSFB! DPTUVSJMPS!a J!I Bl UINQV M\
INCORPORAREA DATELOR PROCESELE DE

DPOTUSVDUY JF

B! dj odfb!gbsuf!ftuf! efejvdigunj{btsqgfjduwefomgaped gd wjudsfv!! brmfp!g
ftujnbsfb!dptuvsjmps'!ej!lgmbojgjdbsfblqspjfdufmps!efldp
ef! ftuj nbsf ! baltodhatizaves procasplar /de gstimare sunt analizate in

efubmjv/! Tvou! mvbuf! o! dpotjefsbsf! nfQffpefmf! ef! pccjofs
din modele CADBIM* 1 ¢ j | jouf hsbsfb! bdftupsb! o!tjtufnfmf! ef! db
tehnologiile de modelare 4De j lgefEousv! gsphsbnbsfblujnqgvmvjlejlhftujpob
efldpotusvde jf-1tdv!Ifyfngmf!tqgfdjgjdf!ef!bgmjdbsf! b! bdf

b! tusbuvsj mps! ef! j8D-g'pdmdf j phffy‘ulj pt fblcpEebsf! joufhsbu'
evaluareaevsbcjmju‘cjj-!gvode jpo’sjjltlejl tjhvsboc fj! pcjfdu
dbmdvmbsf! b! bngsfoufj! ef! dndisatorp @ preiectelobdej oej dbupsj mps! F
dpotusvde jj! o!dpoufyuvm! dfsjocfmps!ejltuboebsefmps! ny

efubmjv/ ! Qptjcjmju‘cjmflej!l amj hjQiNfydstionatept uf nf mps! usbejc
gspdftfmps!efldpotusvde jfltvou! fwbmvbuf!dsjujd-!dv!p!b
usbotgbsfoc fj! gsfcvsjmps/! Tvou! gsfdpoj {buf! gfstqgfdujw
"odijtf! mb!tuboebsefleftdijtflbjeépotmpsnfdbfbgjmmfy] cj mf
btjhvsf!p!nbj!nbsf!fgjdjfoc' ! blgspdftfmps!ef!dpotusvde



DBMDVMBSFB!2 J! FTUJNBSFB! DPTUV EFNDPOQRGYDY IIQSPIF

CAPITOL 5.1.

DBMDVMBSFB!2a J! FTUIJNBSFB! DPTUVSJMPS! QFOU

DPOTUSVDY J1J

Cb{fmf!dpedtmaseadbptjulc jj-!bldptuvsj mps'tej!|

Qsjousf! ovnfspbt f mf!
dpotusvdec jj mps-!

ovn'

Ef {wpmubsfb!tdsjtvmvj! b!

gspdftf!
p! j ndppesaalacum mil de &np-tgfsjdd ‘t If pnif b e !If !
svmvijlef! fmfnfouf atetmendlp dediwrareFig!5gtd)p j f duvmvj te j !

gpt u!

ef! bgbdfsj! dbsf!

ftujnbsf

sf{vmubuvm! vovj! dpngmfy!

efufsnjof

e f

fdpopnjdf-!dpnfscvmlej! hftuj po bRrifmdeldsctimentessernifiqatvédino! t pdj f u

gvodu! ef! wfefsf!l kvsjejd-"!u'
utilizate
dpotusvde jblefl!ltusvduvsj!le|

o! dpoufyuvm! dpnfscvmvj! ej! bm! dpotusvdec jj

Ujng!ef!njjlef!boj-!bcpsebsfb!ftujn’®°sjj!b!st
efectuate manual, bazandu-t f ! gf ! f y gqf s | ihgirferblui estjmhatpr oGQu vopte gedstea,

pebu’‘!dv!bgbsjc jbltjtufnfmps! FSQ! npevmbsf!le|j
ftujn®*sjjlt!dbouju‘cjj-tdptuvmvjlejlujnqgvmvj!b
eflbtu® {jl!qgfsnju! bvupalelar¢h¢icodedi oh g perjjlopd sth§ d® L o le

nbsflqgsfdj{jf-!sbqgjejubufréstrelbrgslip¢ f gl impes'! ke'f o

Invesior

g 4[} CONSTRUCTION SITE L
al . BPM [ j==tEHS= i
7 cAPEX=— aﬁz D=
. EPM ks D= @
; Eﬂ E’ = Ll S = oo
S DH'DIIE .ﬁ.Ft.n"IJFt- 1;15 3 —— ! Ch - 8lN:|
o fail D E=ia| 5D @ 8D
=
2P = a 2= 7. B
PSS CAD . FEN. . CADIG - MEP ERP1 CPM | SM5. 1
g | N e | Er'} =
.[_] T.“i'-u . el AT | L REID A..MS FIE'H
CAFM*1 a =0 % i E i L" '
6D  suepiers[ —e JDPRINT- = @
/D Siper SiEriy S iErRP :
................. ! i - A8 :

Fig.5.1-1Ej ousf !l ovnfspbtfmf!tjtufnflejgfsjuf-1!jotu
devolum- ! d pt u suntjcdleumainngpadrtante in afaceri .

cmje fmflef! mvu! dv! dobtmdv mf ! bn

mps/ ! Bdf

I f s b vdilgr'mbnetaréeujf !! diord fepdviplemfl /b ! b

nbt! oln
I'b!'jotus
" odfqvu
mp! nbj !

dpmob ajs g jd

svnf ouf mf
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Dpngbojjmflefl!ldpotusvde jjltfldpodfousfb{® lgfandelbobruf ! f ybd
efgjoe! ef! dboujubufb! ef! nbufsjbmf! ejl efl! gpsc¢c® ! ef! n°
profitabilitatea. Cu toate acestea, complexitatea qs pdf t f mps! ef ! dbmdvm!e j I mjgqgthb! ef
duc adesea la costuri mai mari ale proiectului,mb ! of sf t qf dub s f [#lchidr & falimerft.t mps! mj nj u'

Conform raportului KPMG "Probleme familiare-opj ! bcpse‘ sj#! )3134*-1epbs! 61&
dpotusvdec jjltvou!gjobmj{buf! mb!ujng-!"jbs! 98&!ejousft
aspectelor economice ale proiectelor de capital. Principalele probleme sunt legate de lipsa de

personalcalifidbut!e j !l efl ejgjdvmub[@fb!gsphop{‘ sjj!sjtdvsjmps

Datele istorice privind d pt uvsj mf ! e j I utjmaw!md perif! dusbpudflt'lo! uj ngvm! dpo
anterioare,deb ! mvohvm! ousfhjj!wjfcjlb! ousfqsjoefsjjlefl!ldpot
sisteme (ERP, PMISBPM, EPMetc.).

Ejtqpojcjmjubufb!vops!ebuf!jtupsjdf!ef!dbmjubuf! gsj
nbkps!qgfousv!p!pshboj {becejflefldpotusvdec jj-!bgfdu~oe

Ef gbsubnfoufmf!efl!lftujnbsflejldbmdvmbsf!b! dptuvsj mps! ¢
gf ousv! bl dpmfdub-!"tupdb!e j !l bduvbmj{b!ebufmf!jtupsjdfl!qg
bdvnvmf {flej! t' Iftgjtfudenbluddrddbadijffyjg-! df fb! df! gfsnjuf!’  n.
ftujn'"sjjl!epnfojvmvj! ef!l bgmjdbsf-! b! dbmfoebsvmvj!lejl!lopb
njojnj{bsfbl!fspsjmps! o! dbmdvmf mf! edgejondgjdbirmplementate.b uf ! qf ! g

Metode de calculare a costului estimat al proiectelor

Tgfdjbmjeujj! o!ftujnbsfb!dptuvsjmps! vuj mj{-$elpétin! p! wbs |
bovnjulujg!efl!lebuf-!ejtqgpoj cj mj proiacthlt. ' Cgleongipcesmubeinglydmp s !te j !

Nf upeb! c b { b u:'edstimareh sostuluvestimativ al unui proiect pe baza unei analize detaliate

b! uvuvsps! sftvstfmps! ofdftbsf-!dvn! bs! gj! nbuf sj bmi
nfupe’ ! ofdftju’! p! mjtu’! efubmjbu®! b! uwindeplinrea! t bsdj
gjfd sfjltbsdjoj-!vsnbu' ! 8dfboutdbmdumebmfdpt dgmbijsulb
vujmj{bu*!lqgfl!tdbs I mbsh*! o!ftujnbsfb!dptuvsj mps/
Nfupeb! gbsbwfugsnjdfb{‘! npefmf! tubujtujdf! gqfousv! b! f
gspjfduvmvj /! Bdf btub! gpbuf!jngmjdb!bobmj{b!dptuvmvj
tbv!epnfojvm!ef!lbdujwjubuf-1e | ! bfickaeptwiectulni! Methdat ups! wb

ftuf! efptfcju! ef! fgjdjfou*! o! tubejjmf! jodjqjfouf-
detaliate.

Nf upeb! yvnetpdatd pt Uy mvj ! vojubs*;!dbmdvmfb{  !dptuvm!ftuj
gf! vojubuf! ef! n"tvs* ! )yef! fyfngmv-!qgf! nfusv! q° usbu!

sbgje*lejlvepbs' lefl!lbldpngbsb!ej! bobmgcteb! dpt uvm! ej g
Judecata f y q f s(@ngtadg@DBelphi):t f ! c b {gff U {p'gqj oj j mf ! fyqfsc jmps! dbsf !
dvope ujoc fmf! mps! qf ousv! bBdpgug mdfl bwbfmpbfs!f b jvm'v!j b ugwso
ejtgpojcjmflebufl!efl!lsfgfsjoc' ! fybduf!tbv!Id.soelgspjf

Ftuf! efnolefl!sfnbsdbu! gbquvm!d' ! nfupeb! gbsbnfusjd' tej!
"ow'c bsflbvupnbu* /! Bdftu! mvdsv! gfsnjuf! hfofsbsfb! bvupt
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gspjfdufmps! qgfl!cb{b!fe boujpbofmps!ef!jotusvjsf/ ! Fyfnqgmf
mai detaliat in capitolul # Vo ! f yf ngmv! ef ! vuj mj {gf ofulstv!!l ‘'bd " ct'j d jdjp!t hwisp mid u
proiectelor” (Fig. 9.3-5).

Dv!/iupbuf!bdftufb-!nfupeb!cb{bu’!qgqf!sftvstf!s’ n<of!dfbl!n
npoejbm /! Bdf btub! pgfs‘*!ov!ovnbj!p! fwbmvbsf! gsfdjt*! bl!
gspdftfmps! joej wjev bmebuluiefoiecyih ansamiduw (méi snulte detalibTh capitolul
"Qsphsbnf!l ef ! dp-aataudssprd prgiect))e j | 5 E

Nf upeb! cb{budbméVvmbs bt @ptuvoj dpo!teujsivide yjjn |

Dbmdvmbsfb! dptuvsjmps! gf! cb{b! sftvstfmps! ftuf! p! nfupe
gspjfduttflcb{fb{"!'qgf!pldpoubcjmjubuf!ejsfdu'!bl!uvuvsps
jngmjd' ' p!bobmj {‘ !I8B!jUwdvsvbanvsbfstf stf furbprg lbrubuf sj bmf -1 ef ! nvc
sfbmj{bsfb!mvds' sjj/

Nf upeb! cb{bu'!lmgfls'fltwas!tlifsbe! sjejdbu!ef!usbotgbsfoc'® e
cvhfubs’ -l efpbsfdf!tfl!dpodfousfb{® ! qgf!lqgsfc vs/jmf!sfbm
Acest lucru este deosebit de importantintrv o! nf ej v! fdpopnj d!jotubcjm-1" o!db
pres urilor pot afecta semnificativ costul total al unui proiect.

ioldbgjupmfmflvsn upbsf-!wpn!bobmj{b! o!efubnfenrt qgspdftyv
b!" oc fmfhflnbj!cjof! qsvomifddgeqanalagié ducdcuidrea costiribmuoet cinesintrdc j f - |

unrestaurant. Nbob hf svm! sftubvsbouvmvj-!gmbojgjd-oel!tfbsb-!" ou
dpotjefsbsflujngvm!lef! h  ujsfl! bm!gjfd svj!lgfm!ef!n«odbsf
dpotusvde jj-! gspdftvm! fcategdrié¢ dejelementd E@bhiecta) fle praiectulug puntd b s f !

hfofsbuf! ft ujSnfcsfjadtestulutdiaingl proidctului este determinat prin Tnsumarea tuturor
costurilor intrp ! g b d u v sf' t! wjpnubbsnfpl ¢apgordi.b m* !

Fubgb!difjflejljojcjbm !'b!bcpse' sjjlcb{buf!qgf!sftvstf!f
fubg' ! b! dbmdvm sjj!dptuvsjmps-!tf! oupdnfeuf!p!mjtu'!tu
mvds' sjlej! sfetjusqtvfomp s loaufslfdqbssfoef sf b! o! dbedetaunlcgmpij f duf my
efgp{ju! mb! p! eftdsjfsf! b! qf stpbof mpsBdfstjwfl !dijbong g dbcsjj jm!f
sistematizateintr-p ! t j ohvs® I #cb{‘ ! ef !l ebuf &§fbmiwmb & &ubredgspudabdlamt tde j | # !
dbsf!l dpoc jofl!lebuf!qgsjwjoe!efovnjsjmf-!dbsbdufsjtujdjmf-
eflebuflefwjof!tvstb!gsjodjgbm'!ej!lgsjnbshdresdrdele-ogpsnbc j
busu!dptuvsjmf-!tdsu'!ejldbmfoebsvm! mvds® sj mps/

Cb{"'!'eflebuf!dv!sftysdbugmpaseftdpoubsydanf] e
dpotusvdec jj

P! ¢cb{‘ ! eduluretdbel eresurseeinbuf sj bmf! efj] dpotafsvdogpsnbe jj! efub
fiecare element care poate fi utilizatintrv o ! gs pj f d u! ednlprddug articad, materigl gau serviciu,

jodmvtjw!efovnjsfb-!leftdsjfsfb-!vojubpfigpbeh! httnesdue pbd
bdftu! ubcf m! qdiferitee ujjlghv'stjj!ledflldmimicvtujcjmjltejl nbufsjbmf! vu
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ef ubmj buf ! ef fotmq fiferitemeategorij cl descdeti ale tarifelor orare (Fig. 5.1-2).

Database of resources

1st grade potatoes Sand lime bricks
@ 1kg | $2,99 1pes | $1
: Black Angus marble beef JCB 3CX backhoe loader
e 1kg | $26,99 1h | $150

e Broccoli Laborer of the 1st category
Wed 1pes | $1,99 ﬁ 1h | $30
£

Figura5.1-2Unubcf m! ef ! sftvstf! ftuf!p! mjtu'tlefljohsfejfouf!
serviciu cu un cost unitar.

#Cb{bl!leflebuflefl!sftvstf#! ftuf!btfn'® o upbsfl/dbubmph
"ol!dbsflgjfdbsf!bsujdpm!bsf!pleftdsjfsflefubmjbu'!b
mf!ftuf!nbj!veps!t® !t f(precuwnhsdlectaréaproduselsrtatuntifcdnd)le u s/j wj uf !

bebvh‘ ! mb! dpe v ndfedf! tdovanfg! sf auwssyj *d! dbmdv mb! bovnj uf! qs|
subg psn' ! ef (cothandedgvj nofib!megdzinul online).

Plcb{*!leflebuf!ef! sft,desaseméngapdbbu fp!!grj 't diggottightaeldv ditirts’qarse!

ef! cvdbuf! b! vovj! sftubvsbou/! Gjfdbsf! nbufsjbm! ef! dpo
johsfejfoufmf!vujmj{buf! o!sfcfuf/! #Cb{b! ef! ebuf! b! sfi1
materialeded pot usvde jflejltfswjdjj-!jodmvtjw!dptuvm! mps! gqf'!

Opjmf! fmfnfouf!ef! foujubuf! gpu!gj!be'*vhbuf! mb! ubcf mvm!
e pv' | npnenrual (fiy. 5.1-3) sau automat prin integrarea cu sistemele de gestionare a stocurilor sau
cu bazele de date ale furnizorilor ale intreprinderii.
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Database of construction resources

Code Descripticn Uit Unit cost I_ —I
M | DHIJEI?’ of the mainksnd to the il folsd 500
dos_m Delvery 19 the place of metallgbion fotad 00
metprolil | Metallic prolile 1030 L J

i - Manual input

Fig.5.1-3Cb{b! ef ! ebuf! b!sftvstf mpsbepccuodmat gareglimdltet b u‘ ! nbovbm!t
baze de date.

P!'dpngbojflefl!dpotusvde jjlujqgjd'  leflejnfotjvoj!nfejjl!lvi
zeci de mii de elemente cu descrieri detaliated b s f ! gpu! gj ! vuj mj { buf.Acesieldatss pj f duf m
tvou! bgpj! vujmj{buf! bvupnbu! o! dpousbduft!ej! o! epdvnf
dpngpofo¢c b! mvds® sjmps!ejlblgspdftfmps

Qf ousv!ble joflgbtvm! dv!dpoejcjjmflefl!lqgjbet! loltdijnc
pentru fiecare produs (bun sau serviciu) din baza de date a resurselor (figura 5.1-3) este
bduvbmj {bu!qfsjpejd! nbovbm!t bv! guwdnte direaftetsidttreed bjsf b! bv up
sau platforme online.

Actualizarea costului unitar al unei resurse se poate face lunar, trimestrial sau anual - o! gvodec jfl ef! obt
resursei- | e f ! piadg dimatyj dconomic f yuf so/ ! Bdftuf! bduvbmj{'sj! tvou! of
bdvsbufc fb! dbmdvmfmps!ej! b! ftujn®sjmps-!efpbsfdf! bdftu
pentru activitatea estimatorilor de costuri. Datele actualizate sunt utilizate pentru a produc f ! ft uj n‘ sj - !
cvhfuflejlgsphsbnf!l dbsf! sfgmfdu’ ! dpo e alcilgenlefioard ddemf ! b mf ! g
proiectului.

Compilarea calculelore | ' dbmdvmbsf b!dptuvsj mps! mvds' sj

Evg' ' df!l be jl dpngmfubu! #Cb{ b! ef (Fig.b.a-8) cudf vo!ug dnitase gnthimé, g f ou s v ! ¢

gvufec j!  odf qf !, tdrelsuhischldufat¢ pemtrb fiedaxe mprbces sau lucrare de pee antier pentru
bovnjufl!lvoju‘cjlef!n*tvs® ;leflfyfngmv-!qgfousv!v-o!lnfusv!
dbsupo-!gfousv!volnfusv!eflcpsevs' !tbv!gfousv!jotubmbsf

De exemplu, pentruaconstruiun{ j e! ef ! d‘ s' f(figum'5.1-€¢)f " @ naeb{ b! fyqfsjfocfj!e
anterioare,t vou! of df t bsf ! bqgs py (enithteaj"Silitafe Brickd)flaludd Bt n!lj fjI12!1 %! qgf ! c v (
(atributul "Cost per piece"), totalizdnd 65 $. De asemenea ! ej o! f y qf s joffod fhbt!bnsf' bl-viufjtmyf{!bs f L
ef! 21! njovuf! b! fdij qb(rttateav'iCB j3CXeLbaded)g dtsd d wdrF!jgrmbt b! d° s* n
bgspqgjfsfb! {pofj! ef! mvdsv/! 1Ttousvd~u! odijsjfsfb! fdijaqgb
utilizare ar costa aproximativ 15 dolari/ ! 1 o! gmvt - ! wb! gj ! of wpjflef!vo! bousf gqsf
ef! 3!l psf-ldv!ivolubsjg!psbs!ef! 41! %le jlvo!lupubm!ef! 71! %/
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{ i
fd e h | 230
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ey . - )
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Fig.5.1-4Dbmdvmvm! dptuvsj mps! pgfs'!p!mjtu*'ltefubmjbu’!b!nbi
of dftbsf!l gf ousv! gfpooesefohsf b! mvds® sj mps!

Dpngpofoc b! db-mdumémme! ¥bfbfuf#*! ftuf! gpsnbu* ! gf! cb{b!
dpngbojf! ol gspdftvm!ef!sfbmj{bsf!b!vovj!wpmvn! nbsf! ef
efl pcjdfj! bdvnvmbu’ ! gsjiool! gtfqffedcbbdni-!!enfb!j ¢ fulsevimd wWjpfmd /dluf b {
e boujfs-! osfhjtus<~oe! dptuvsjmf! sfbmf! bmf! gpsc fj!lefl!n
ufiopmphjdf/!"10!dpmbcpsbsf!dv!efqgbsubnf ouwnateiefativi t uj nbs
descrierile proceselor sunt rafinate, mixul de resurse este ajustat, iar costurile sunt actualizate pentru a

reflecta datele reale din proiectele recente.

Mb! gf m!dvn! p!sfcfu‘leftdsjf!johsfejfoufmfl!ej/ldbouju
n«-odbsf-1Iplgpbjflef!ftujnbsf!pgfs’‘!Ip!mjtu’! efubmjbu
resurselore i serviciilor necesare pentru finalizarea unei anumite mv d s&u a yndi anumit
proces.

Mvds' sjmflfgfduvbuf! o!npe!sfhvmbu!qgqfsnju!nvodjupsj mps
gsj wfe uf! dboujubufb!ofdftbs’!ef!sftvstf ;! nbufsjbmf-1! dj
pentru a efectua o unitate de lucru (Fig. 5.1-5). Aceste date sunt introduse Tn sistemele de estimare sub

gpsn‘ !l eflubcfmf-1" ol dbsf! gjfdbsf! tbsdjo'!ej!lpqgfsbcijvo
resurse) dv! gsfc vsj ! bduvhmjfpb dff ! dpothwlso6dHdvsbufc fb! dbmdv mf
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— (6 100% 50% ~ & 0% 40%
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Fig. 5.1-5 Ratele unitare sunt colectate pentru fiecare lucrare , unde atributul de volum al
fouju'cjjlftuf! onvmt j uskdnproatrdt dewplofi.buf b! t b-1be' vh« oe

Qf ousv! bl pcec jof! dpg pdfm! lutpuvb!mi ro!mghjgét de daicid jad Gdstdrilog ) vafribwtule j ! )
efldptu! ftuf! ondpnf g juddddwicdpri'gs Winhtofbli  ogpdpotjefsbsf! ej wi
dvn! bs! gj ! dpn g mfcargcteristicife bedidnaleyg wy 't F, risguritddg g uf fjoc j bmfde) gspdf ot
cheltuieli generale preconizate)t b v ! t q f dfactorblcdg pyofit Suplimentar) .

Ftujnbupsvm-!" o!dbmjubuf!ef!bobmjtu-!usbotgpsn'!fyqf
ftujn'sjltubdbbsbkp{bdéjv!Iigspdftfmf!lefl!ldpotusivde jflqgs
gpsn‘ 'ubot mbté§bogdj-ob! ftuj nbups eV gtrluckutezefprin * ! dpmf duf { f !
gbsbnfusj!lejjdgdmpdmedjjjfmtljgdpwfoj uf! efl gfle boujjfs/

y
!

Btugfm-!dptuvm! gjobm! qf! voj ubuf! ef ! mingdatare la Wneifsingbrg f n g mv - !
voju‘cj*l jodmvef! ov!I ovnbj! dptuvsj mf! ejnmarfele deprofitmlé ! nbuf sj
intreprinderilor,d i f muvj f mj mf ! hf of s b mffigutabil-)hvs* sjmfle jl bmej!l gbdup

io! bdf mbe jlujng-!'!ov!nbjlusfcvjflt® ! of! ¢sbfdffrutilameck j ! dv! gs
g s f ¢ realq sumf intotdeauna reflectate in "baza de resurse” (tabelul de ingrediente). La nivelul calculelor,

datele din baza de resurse sunt’ o d' salitoroaf in tabel (de exemplu,evq' ! dpevm! bsuj dpmvr
jefoujgj diichplssfm!l todbhsd' ! e fraalghesupitate-f!bd Is sjf!-qlsnils lvsmloevm! t* v-1q
automat de pe platformele online sau din magazinul onlineden b u f s j b mf ! e. Edtidaoniltlanwel d¢ j |
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decalcuemvda'sspVjflepbs!t® !l eftds| fttibotul ttantitatefde resturbeveli fgctom d f t v m! «
suplimentari.

Cost Estimation per unit

l 1.1 Frame sheathing partition up 1o 3.6 m per Tm2 ]

Tesiptice !m.rw Ceantity | Unit

Dghwwrp ul the rrarrvared 1o Ha site | I X | i [ET 51,5080
[
(]
n

dannc (saala) | v |z
finea s e datetrne L
W g bn e dipbense i T

T
e
I
I

[F% = Manual input
f;} - Automatic retrieval of data from the previous table
= - Item selection and automatic data loading

Fig. 5.1-6 In etapa de calculare a costului unitar b m! nvodjj-ttfldpngmfufb{"!epbs
dbouju*cjjlef!l-dfstfuautvfm! gfj d fotedsfod sdbuf ! bvupnbu! ejo!chb

Dptuvsjmf! mvds® sjmps! dsfbuf! tvou! tupdbuf!tvc! gpsnb! vo
ejsfdu! ef! cb{b! ef! ebuf! b! sftvstfmps!ej! nbufsjbmfmps!
tuboebsej {buf! gf ous vvepenty preigcte witodremasigusandsupifbrimifatgaf calgulalgr

n intreaga companie.

Buvodj! d-oe! dptuvm! psjd' sfj! sfig 51s3) -ffié mahualnfip aujomgt prin ! ~ o ! ¢ b
eftd' sdbsfb!gsfcvsjmps!dvsfoufl!lef!gbdgybmj {)ejmfytwnguwmV
imediat Tn toate calculele de costuri aferente (fig. 5.1-6).Bdf t u! mvdsv! otfbno* ! d' ! epbs
usfcvjfltt 1l gjflnpejgjdbu' -!" ol ujng!df! npefmfmf! ef! dbm
ujnqg/! Bdf btu*! bcpsebsf! btjhvs‘! tubcjmjubufb!ej! sfqgsp
gsfcvsjmps-!dbsf!tvou!-untabaldelresuose rélatiodinple ffiguta§.1-3)epbs! ous
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Qf ousv! gjfdbsf!qgspjfdu!opv-!tfldsffb{‘!pldpqjf!b!npe
df fb!df!w" 'qf snjuf!t® !l gbdfc j!npejgjd sjltejlti®"! bkvtub:
tgfdjgjdf-!1g°s“!bltdijncb! npeBadnfvht! p'slj hg pdend dfelpmaifbu’! le
gmfyjcjmjubuf! o!bebqubsfb!dbmdvmfmps;!qvufec|j! mvb! o
dmj fouvmvj -1l qvufec jljouspevdf !)dtpdgfgd vipateaieesteale f I|sj t d! t bv
g's‘*!b! od' mdb!tuBdebekemmisdbbikboj fjousfqgsjoefsfb!t®
fdijmjcsv! ousfl!nbyjnj{bsfblgspgjuvmvj-!tbuj/tgbdec jb!

io!vofmflec'® sj -1 bt uabcbsmtilar fatcumuypate derafluhgrlfdécentian duntrstandardizate la
oj wfm! obc j pob mtarfdgrdelert wit af gbsuf ! bbe j pobm! ef ! db figuram! bm! dpt
5.1-7).

* * *

+ * + +
* - - ™
United United
l! States i l! Kingdom i l: By i l! FARGS
« ASMeans Data « BCIS (Bullding Cost « STLE-Bau « Bordereau de Prix
« Mational Construction Information Service) « BKI Unitaires
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IITEE e ) JREREE e 5 P L
I S e 0 = M #
— | — } — I
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e ] s
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o8 o8 ' e
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« GESN « CPWD Analysis of = China Construction = Rawlinsons
= FER (Federal unit Rates Cost Management Construction Cost
rates) « S0R (Schedule of Association Guide
« TER (Termitorial Rates) = GB and GB/T = Cordell Building Cost
umnit rates) national standards Guide
1 :._|'-!!¥~iEfj JETENEE S, .||.'.1_-_-.|jj"l'+i:f_' L 'L‘i‘-
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'::ﬁ_  — -'_: — ‘l T {.t-
| ¥ = - o 3

g & b} pe ! T —
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Fig.5.1-7Ej gf sj uf mf ! cproprijle! régolifdé caleutare f dosiwildr , cu propriile
dpngfoejj!e (orestriptbpe) gbsab V! mvds’ sjmflefldpotusvde jj!gfous\
bdf mvj be j! fmfnfou

Bdftuf!cb{f!tuboebsej {buffigurabl-MHtwoum! gs¢mpbpmbupssjtjvisqf opsv! u
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mb ! qinbpecial pentruqgspj f duf mf ! dv! @jasfél de stagddrdizgre lwtmjj v ¢! usbot gbs
dpngbsbcjmjubuflejlfdijubuf! o!gpsnbsfchehtqsfc vsj mps!tle j!

Dbmdvmbsfb!dptuvsj mps!qgspjfduvmvj!gjobm;! e

Tuboebsefmfl!lef! ftujnbsflef!tubulejltdfmf!tqfdjgjdf!tfdu
ejgfsjufltesj /I 1olujng!df!vofmflc*® sjljngvo!sftqfdubsfb
ef {fwpmubuf!bepggmfpil¢gmseéebdpP!mbjpopnjjmfleflqgjbe’®-1tubo
dpotusvde jjmps!tfswftd-!ef!pcjdfj-!lepbs!db!plcb{"!1efl!s
standarde la modelele lor de operare sau le revizuiesc complet, completandu-le cu factori proprii

qf stpobmj {bej/ ! Bdftuf!bkvtu'sj!sfgmfdu'! fyqfalgséaoc b! oL
factori Tn care, de exemplu, pot fi luate in considerare profiturile speculative ale uneiintreprinderi.

Prinurmare- ! oj wf mvm! dpodvsfocfj-!dfsfsfblefl!lqgfl!qgjbce’-1Inb
dmj f oc j!lgpu! dpoevdf! mb! bcbufsj!tfnojgjdbujwfl!lef! mb!
pgfs‘lgmfyjcjmjubuf!qgjfcfj-!ebssbotodbsiffonbe j blup gfgs ufg
ejgfsjcjmps!dpousbduboc¢ j-!jouspevd«oe! volif mfinfoul ef
bdf btu‘!fubg’!b!gspdftvmvj!ef! dbmdvm/

Pebu* !'"df!bv! gptu! gsfh® ujuflebcmpbof mf! ef !-ghipmaldesy! qf ou s
gvs'!ejltjngmv!dpqgj buf! ejo! ft(kig.nl-73d vmif d phfvgyf dsjofbacf jolulberif ¢ H h
sfgmfdub! #gbsuj dvmbsj u‘c-jfmfb#!bV afj jolbmb v jpwft lu* 6 u f! q sojnovenic
fmfnfou!dv!busjcvuvm!dpsftqgvo{  ups!bmlepnfojvmvj!efl!bd

Mb! dbmdvmbsfb! dptuvmvij ! up whpmlpdsuhtheieest¢ deqequind du/! ef ! dpo
costurile tuturor elementelor de calcul al costurilor- !~ onv me j uf ! dlemeptedenv m! bdf t up
lucru in cadrul proiectului.

Pentru a crea costul total al proiectului, Tn exemplul nostru simplificat , incepem prin a calcula costul
dpotusvijsjj!vovij! nf usnv mpsiursloulului adestuip f(de exerhplug luycrarea "1m?
jotubmbsf! tuboebse! ef! fmfnfouf! ef! qfsfuf#*! dv! ovn' svrn
exemplu, atributul "T v g s B' gab ¢Cantitate”(Fig.5.1-8)b m! vof j ! fouju‘c jlef! CA! # Fmf n
a proiectului sau calculele maistrului).

Dbmdvm' n! dptuvm! gfousv! upbuf! f fig. BA-B)uf mié! gsdgpft dummygf ! v
nvod: lej! " m!" onvme j n! dv! sapgnup deelementedin jprbiécio Estinjatorul fremdien f o u !

epbs!t‘!jouspevdélemenied dsy miulptbdesee pe! gspj fdu! o!tvc!gpsn'
cantitate. Bdf t u! mvdsv! gqf snjuf! hfofsbsfb!bvupnbu®!b!vofj!ftu]j
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Project Estimate

$ [re] v Uril pzn
- —- 1 Fias ety e 1 bt 1 ot T2 3 T

1 Tl ELERD | | B

Yy

@ - Manual input

g; - Automatic retrieval
of data from the
previous table

=3

EH - ltem selection
and automatic
data loading

Fig.5.1-8Inetapaded s f bsf ! b! vof j ! f tdodrdomenjul-dé getivimte.p e v d f n !

Dble jt! ol dbfmbmbdbmdV mf mp sn!f nofdd fsodu fn!! cbbvnudpvnnbbuu! f !chldulu b! ) ej o!
sauf mf nf ouf! opj ! dpqgj b u,fcdremfuodutorbat auplecbstu) curéneq fu'bvuofj*ubuf ! ef ! nv o
(care este actualizat automat din baza de date a resurselor (Fig. 5.1-8 tabelul de jos)).1 o! dpot f dj oc * - I
db{ vm! mojed‘gg fihtelsrjdih tmra de date a resurselor sau din tabelele de calcul al costurilor -

datele din estimare vor fi actualizate automat qf ous v ! { j-vibg‘dsvs!foludj ! of df t bs® ! npej ¢
dptuvsjmps!tbvib!ftujn sjj! oltjof

Tn contextul unui restaurant, costul final al unui eveniment este calculatinrv o! npe! t j nj mbs!e j ! ftu
dptuvm! gjobm! bm! ousfhjj!djof-1" ol!dbsfl!ldptuvm!lgjfd svj!
costul total al cecului (figura 5.1-9).2j - | mb! gf m! db!  o! dp tntr-unsestafanptpp s f¢ f o mf !

se schimbe timp de zecideani. Tgsf ! ef pt f c j, enflelcestullingredientelos se poate schimba in
gj fdbsf! ps’

Mb! gf mldvn!vo! gqspgsjfubs!ef!sftubvsbou! énvmefeufl! dp
de persoane pentru a determina costul total al evenimentului, managerul de estimare a
dptuvsjmps! otvnfb{*‘!dptuvmluvuvsps!dpngpofouf mps! gs
dpngmfu' ! b!dpot usvde jfj/

Btugfm-!qgqgfousv!gjfdbsf!bduj wjubuf!ejo! dbeig.6.t9),qgaepj f duv myv
“onvme ju!dv! wpmvnvm! busjcvu! bm! f eedjludptjy v nd phssfwvt ggwsoj{rhpusp!bes
ejo!dbsfltflpce jofldptuvm! gjobm! bm! ousfhvmvj!qgspjfdu/!
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Figura5.1-9Ft uj nbsf bl gjobm' ' tfl dbmdvmfb{' ! gsjo! otvnbsfb!b
element cu atributul domeniului de aplicare al acestuia.

Costul total al proiectului (Figura 5.1-8) pgf s‘* ! p! jnbhjof! gjobodjbs* ! b! gspjf
jowftujupsj mps! tbv! pshboj {bcjjmps! ef! gjobocbsf! t' ! oc
pentru realizarea proiectuluiintr-p ! bovnmut 6 ¢j -6! dpotjefsbsflgsfcvsjmf! dvs

ajl ebd ! gspdftfmf!l ef! dpngj mbsf! b! xb{dFf mpE! el fosdejpud 6t F L ! |
elaborate, semi-automatizate ¢j ! gf s gf dc¢ j p oriude &ne f Thrdgikticitp la mivel' de stat, atunci

pccjofsfb!bvupnbu®!b!jogpsnbc¢ jjmps! dbmjubujwf! dv! gsj wj
fubqgq' !'b!ftusnhsdfiligjobmf! vo! cmpdbk! o!qgspdftfmflef!dbm

ujng!bmft!t gspjfduvmvjtltej-1" 0ol hfofsbm-!blcvhfuvmvj!hfofs
Ujng'!ef!njjlef!boj-!nfupeb!usbejc¢ jpobm ! ef!dbmdvmbs
nfupefmf! nbovbmflef!n*tvsbsf! b! wp plane/viniPvejblte’j!!dbviidb ou]j
bgbsjcjbl!fsfjlejhjubmf-1" ousfqgsjwpmsipwmhliejy! e¢bodjpualbhs

gpu! gj!bdvn! fyusbtf!bvupnbu! ej o! e@ADf!nsff!vhpf npwefjupsg ~dofe! !d
metodele milenaredepcc¢ j of sf ! b! ebuf mps! dbouj ubuj wf

Bcpse sjmf! npefsofl!qsjwjoe!ftujnbsfbl!ejlftujnbsfb!qgspd
wpmvnfusjdfl!ejldboujubujwfl!ejolcb{fmf!ef!ebuf! DBE-!dbs
ftujnbsf!b!dptuvsj mps! gfbukvbimi pesyoémwpmehfgdpdjul tmi !’
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CAPITOL 5.2.
QSFMVBSFB! DBOUJU v JBMPSPNBUDSBBEFBJ N SJI
GRAFICELOR

Usfdfsfbl!lef!mb!4E! mb!5E!e jI 6E;!vuj mj{bsfDb!

Bw-oe! o!n-o'!lubcfmfmflef!dbmdvm! bm! dgpbsu8/sj mgs! dpkgmp d
ftuf! pch)\ wd dfpdrdnetrilor de volum sau de cantitate pentru un grup de elemente care sunt
of dftbsf! qf ousv!dbmdvmftlejl qgfousv!ftujnbsfb!gjobm

Caracteristicile volumetrice ale elementelor proiectului -e f ! f y f n g mv - | g posfifextrase automat q m* d j !
din bazele de date CAD. Obiectele parametrice create in programeleCAD sunt convertite prin intermediul

nucleului geometric Tn valori numerice ale lungimii,m‘ ¢ it w jqjs b, gofueuluje i altor parametri. Procesul
eflpcejofsf!b!wpmvnfmps!gf!cb{b!hfpnfusjfj!4E!(Rgb! gj ! e]j
6.33)-!efejdbu' ! mvds¥y mvp! dmvDOBEBEDbLY 'CONf! wpmvnf-!ovn' svm! ef
btfnfofb-!pccjovu!ejo!cb{b!ef!ebuf!b! npefmvmvj! DBE! gs
gspqsj f u'‘pargmetr, Badefpermitjgiuparea, devin baza pentru corelarea elementelor proiectului prin

calcularea resurselor cu calculele,f t uj n* sj mf! gjobmfle jlcvhfuvm! ousfhvmyvj

Astfel, modelul de date extras din modelul 3D (CAD) este completat cu noi straturi de parametri, denumite
5E!e jinnd@let usbuvsj! ef! bu s4D¢imp)4ibO(cndt)! datelagpometricg 3Dt utilizate
db! t veawbmpefj!! bmf! busjcvuf mps! wpmvnfmps! fouju'cjmps/

4Desteunt usbu! ef ! j ogppranmebicdpbs f ébepsh! ! jogpsnbe jjleftqgsf
ef!l dpot usvdc j 8D andlementelssbhh Bdét uf! ebuf ! t v @lanfidared o¢ j b mf
gsphsbnfmpst!e jl hftujpobsfb!ufsnfofmps!gspjfdufmps

5Destevsn® upsvm! ojwfm!ef! fyujoefsf! bl npefmvmvj! efl eb
dbsbdufsjtujdj!ef!l dptu/! Bdftu! mvdsv! bebvh* ! vo! bt qf
nbufsjbmfmps-! mvds' sjmps! e j! fdi| gugetflup aralimglesde! df f b !
sfoubcjmjubuflejlhftujpobsfb!dptuvsjmps! o!ujngvm!

Ebuf mf! gqsj wjatrieuteld BlY, 4AD¥ $H atefglupuijilor de f o u j u proigetull sut tescrise ntr -

un mod similar calculelor din sistemele modulare EREBPIMS) t bv! j ot usvnfouf ! ¥isfinh’ o upb
vuj mj{buf!gfousv!dbmdvmbsf b! bvup atita'grupbrilodindividusles ¢gathp s ' e j ! q
a bugetului complet al proiectului .

Atribute 5De | ! pc¢ j of sf b! wpmv ADnps! ef! busjcvuf! e

Buvodj!d<oe!tf! gsf h'bdfveowf]!! fqtswypjj f dauf! ke!f d jdgpmanudiscutatcojnf - ! b! d*
capitolele anterioare (figura 5.1-8), atributele de volum pentru fiecare categorie de elemente ale proiectului
tvou!gjf!dpmfdubuf! nbovbm-!gjfl!lfyusbtf!ejo!t A gj dbec j
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Nf upeb! nbovbm' 'usbejcjpobm !'ef!dbmdvmbsf! b! dbouj u®c|
estimator a desenelor careaufostqs f { f oubuf ! ujnqg!ef!njjlef!boj!tvc! gps
n ultimii 30 de ani, in formate digitale precum PDF (PLT) sau DWG Bazéndut f ! qf ! f yqf(sj f o¢ bl
gspgftjpobm -1 bdfe ujb!n"tpbs' !dbouju‘¢cjmf!efl!l mvds"’ sj
bkvupsvm!vofj! sj Brdfflbetjuf! b mfwpwef !'obggsgmus/! vo! ffgpsulej!
gsfdvn'!e jl plbufocjflefptfcju'!mb!efubmjj/!

Determinarea atributelor domeniului de aplicare in acest mod poate dura de la cateva zile la cateva luni, in

gvode jfl ef! epnfojvm! ef! bgmjdbsf! bm! gspjfduvmvj /! 10! gm
fgfduvbuf! nbovbm-!fygypot?®! dbpf dgmbudbfplVispmp! ebuf! jofybddLl
fspsjmf! o! ftujnbsfb! ujngvmvj!ej!l b! dptuvsjmps! gqgspjfdu

s‘“tgvoefsf/

Metodele moderne bazate pe utilizarea bazelor de date CADt j n g nfpagdg nault calculul volumelor. Tn
modelele CAD, geometria elementelor include deja atribute de volum care pot fi calculate automat [prin
intermediul nucleului geometriei (Fig. 6.3-3)]¢ i prezentate sau exportatet vc! gpsn‘ ' ubcf mbs*® /!

intr-un astfeldet df obsj v-!efgbsubnfouvm!ef!ftujnbsf!tpmjdju‘!qgsp
dboujubujwflejlef!wpmvn! bmf! fmfnfoufmps! gspjfduvmvj /! Bd
sau integrate direct in bazele de date de estimare a costurilor - fie Excel, ERP sau PMIS sisteme. Adesea,
bdftu! qgspdft! ov! odfqf! dv! p! df sf sdmjpfgg udlj b jrathjedtjdy ul pdsv!! ¢ g
estimatorule f ! mb! gj s nb! e fdd pdoraareuMavjasestejprezertal un exemplu simplificat care
bsbu* !'dvn!tfl!gpsnfb{‘!volubcfm!tusvduvsbu! gfousv!dbmdvm
& Clent-"'Wsfbv!t' ! bebvh! od‘!vo!fubk! mb!dm'"ejsf-1!"olbdffb
& Arhitect(CAD)-'Be' vhbsfb!vovj!bmlusfjmfb!fubk-!dpodjekgshe jb
bdftu!nftbk!usjnjuf!plopv'!wfstjvof!DBE!b!qgspjfduvm
& Estimatorul f g f d u aditdmft h!s v ¢'i calgule (ERP,PMIS, Excel) - "Voi rula proiectul printr-o
foaie de calcul Excelcu reguli QTO(ERPPMIS)- ! wp j Voluroéle jpeochtégoriipentru noul etag i voi
genera o estimare'

Ca rezultat, dialogul text este transformatintr-p ! t usvduvs® ! ubocofupates® ! dv! sf hv mj !
Element Categorie Etaj

Suprapunere OST_Floors 3
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Element Categorie Etaj
Dpmpbo OST_StructuralColumns 3
scara OST_Stairs 3

Evg' ' gspdft viny ep hdimetelgllh GAD!de la proiectant in conformitate cu regulile
QTO ale estimatoruluiej ! ~ onvme j sfb! bvup n balctlel do tesurpen{¥igy 5.18),s ! qsj o
pcc jwosn’! upbs f mtaresdn{timse diantilui:

Element Volum Etaj Qs f cuhiqté. ! Cost total
Suprapunere 531! 3 261! g0 7411111 ¢
Dpmpbo 4 buc. 3 3561! g0c 191111 g
scara 2 buc. 3 5-41114g0 91 711! 4
TOTAL: - - - 921 511! 4

& Clientul-"Nvme vnftd-!ftuf!eftuvm!otevhcament/ 'upgf dypgdmvmt t 6f e

multe ori.
Bdftu!tdfobsjv!tflqgpbuf!sfgfub!ef!nvmuf!psj-! oltqfdjhb
feedback instantaneu. 1 0! qsbduj d* -! ot' - ! Htiund f! mbef Idd § o8l alf Jogupjind' @ s
introducerii regulilor automate de grupareej ! ef ! dbmdvm-! bduj wju‘c¢c jmf! dbsf! mv

finalizate in catevaminute. Pc¢ j of sf b! b v u p n,lprinfintermédailbegulilpr dé grupare msnumai
d' ' bddfmfsfb{‘"!dbmdvmfmflejlftujn’"sjmf-!ebs-!qgsjo!njoj
pgfsjoe! p!fwbmvbsfl!lusbotgbsfou’®'!ejlqgsfdjt® !"b!dptuvsj mp

Ebd‘ ! df sjoc fmf! ef qbshuwing ptuw!mvg j!'cejf d rmlamgamabfs!f lol dpot j e
modelului3D" o! t j t uf nvm! DBE!Ss ks !f bd )gstendrirjledidentifitatotii

grupurilor de elementee i atributele lor de clasificare sunt stabiltesub gpsn‘ ! ef | cpftes bnf usj !
coincid cu structurile grupurilore i claselor de estimare, atunci atributele volumetrice pot fi
usbotgfsbuf!bvupnbu! d gi'sg'tyggshudtndgpnd n'edj fttwqg mjbrsffdubs

Fyusbhfsfb!bvupnbu® ! b! ICAD jvaV g fp rapcde!ted gartfvdnjfoujsd bdfj!jeljgofls nj uf
sbqgje'leflebuf!bduvbmj{buf!qgsjwjoe! dpt uv (Rig.he-t)sPrinsj mps ! |
bduvbmj {bsfb! epbs! b! gje jf s v precgsul DBcEl¢uldsau!invsistemwindé cafcul, q s pj f d
"ousfqgqsjoefsfb! gpbuf! sfdbmdvmb! sbgje! ftujnbsfb!cjo.oe
bdvsbufc flsjejdbu’'!ejldpfsfocbluvuvsps!dbmdvmfmps! vmuf
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Project Estimate f;

g = Automatic filling

of attributes

Fig. 5.2-1 Atributele de volum din tabele CAD sau baze de date sunt introduse automat n
ftujnbsf-!-gf b5tjd dibsmtaneu lzostul total al proiectului.

Bw.oe! ol!wfefsfldpngmfyjubufb! ej o! dchltularedbddgetulu dojnglen bsf ! b! q ¢
e pnaliza costului total al proiectelor intr-un astfel de scenariu (figura 5.2-1)-e f wj o! vo! j ot usvnf ou! f
qgf ousv! mvbsfblefdj{jjmps! o!dvopeujoc* lefldbv{" /!

Conform studiului Accenture Creating More Value through Capital Projects (2024) [20],
dpngbojjmfteflupqg!joufhsfb{*! ol!npe!bdujw!bobmj{b! ebt
jogpsnbe jjljtupsjdf!gfousv!Dbfgeffufsjfif &4 dbpigtulj dhind{jb!! s f {
proprietari-p gf sbupsj !bgmjd‘!cjh!ebub!bobmzujdt! qfousv! b! gsf
wjbcjmjubufb!dpnfsdjbm !" objoufl!ef! odfqgqfsfbl!lqgspjfdu’
depozitelor de date dintr-un portofoliu existent de proiecte. in plus, 79% dintre proprietarii-

pgf sbupsj!jngmfnf ouf'oduste dfodung  !If B lgfswkemwd!jgwffdgpsnboc b! g
qgf ousv!bl!tqgsjkjoj!mvbsfblefdj{jjmps!pqgfsbcjpobmf! ol

Hf tuj pobsfmpdfgpd'q$ppuf duf mps!l ef!dpotusvde jjlftufl!ljofyusj

vops!dbouju'cjlobspbef!jfoadpmé mbe gp b jpfeckdproseftgrencUiilizarea! qs pdf t
depozitelor de date , acalculelorderesurse- ! b! npef mf mps! qsf ej dupermifenanumab ! ow' ¢ *

minimizarea riscurilor incalcule- ! dj 'e j! mvbsfb! ef! gf oppf pbsf bmigraple f dLUF qp B
etape aleq s p j f.®ant varli fnai mult despre depozitele de date¢ j ! ef t qsf ! npefcadvorf ! qsf ej d
dpngmfub! dbmdvmfmf! . ol gbsufb!b!opvb!b!d' scjj

Pcc j of sf b! paramairitobvalumetlict ai elementelor din proiectele CAD, care sunt necesari pentru
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gsfh' ujsfbltfftlugfnb mjj{nfps{-'!! dv ! bk v grppareg QTOj(Quantitys VakefOff)Ju f mp s ! e
Instrumentele QTOgv od¢ j pofb{‘ 1 gsjo! hsvgbsfb!uvuvsps! pcjfduf mps
fmfnfoufmps!tbv! gbsbnfusj!bj!busjcvuf mps! hbanddefladeu f mps - !
CAD.

QTOQuantity Take-Off: gruparea datelor proiectului’ o! gvodc jf!l ef! bus|j

QTO (QuantityTakePgg* ! o! dpotusvde jj!ftuf!qgspdftvm!lef!fyusbhfs:
sfbmj{bsfb!vovj!l gspjfdu/! 10! qsemidtanpadld b 38 fRIUJPA d mjud ‘! Ibded mff dL
ebuflejolejwfstfltvstf;!lepdvnfouf! QEG-!eftfof! EXH!®e j!n
Buvodj!d«~oe! t f !lexrase dirf bazg de!datesCAR, pracesulQTO este realizatcaot f d wf oc * | e f !
pgf sbe jvoj,t p$ulpg fmulstbisgfqiolsg i /e!ljFmf nf oufmf! npefmvmvj! tvo
gbsbnfusjj!dmbtfmps-!dbufhpsjjmps!edvnljlgs!sgjmpvep mwenvgm-!!di
lungimea sau cantitatea - sunt rezumate in conformitate cu logica de calcul (fig. 5.2-2).

IMPORTANT DATA
PROCESSING FUNCTIONS

Data Grouping

Data Filtering -QTO

DBMS

ERP Data Sorting el
DWH Data Aggregation
Data Merge

CAD

Data Conversion

20 Pl <Eae

Fig.5.2-2H s v g b sfitrdrdaddgtelorsunt d f mf ! nbj ! qp cpplicates b {{ § mp dc! jejff ! ebuf e j !
depozitelor de date.

Qspdftvm! RUP! )gjmusbsflej!l hsvgbsf*! gfsnjuf! tjtufnbuj {
jogpsnbec jjmps! ef! jousbsf! gf ousv! dbmdv mb s Baza QT® asien‘ sj mp
dmbtjgjdbsfb!fmfnfoufmps! o!gvodec jfleflujgvm!efl!lbusjcv
tbv! hsvglef!fmfnfouf-!ltfltfmfdufb{' ! . Peexbmpluusvm! ef! n' tv

Atributul lungimii ) ¢ p s eln raétri)
Busjcvuvm)mvdshg-fatomf !onljngftusj ! q° usbec j*
Atributul volumului ) mvds® sj | erfmegitubipobs f !
Busj cvuvnfferdsteo-gf u'cov dgp bt *
1To!gmvt! gbc * | edlumdtiice gentrate mgtematic gk paxed geometriei- ! gbdupsj jFigef ! ef g
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52-12- lef l fyfngmv! 2-21lgqgfousv!blcjof!)dpow!dfe!fif ! dfqganj sdbk mp f
evg' ! hsvgbswbmbRUPEf! dpsfde jf!l dbsf! jbv! o! dpotjefsbsf!
usbotgpsuvm/!Bdftu!mvdsv!gbdf!qgptjcjm" !'plgsfwj{jvof!nbj!
alipsuriips - ! dvute jl! bltvgsbtupd' sjmps! qgf!e boujfs/

Unproces automatizat e f | qsf mvbsf IQ@Odawjfu'fctjfrop §!b)m! gqf oujlsv! b! gsp¢
e j I ftuj n;psenjrdafreguzadewofile umane in procesele de specificare a volumelore i
pentru a preveni supra sau subcomandarea de materiale.

Ca un exemplu deproces QTO,t * ! mv‘ n! o! dpotjefsbsflvoldb{! pcjeovju! oc
din baza de date CADun tabel-specificare b! wpmvnf mps! gf! ujqgvsj!tef! fmfnfouf! qf
clase deelemente. T* ! t f ! huspvbquff{!ff!mf nf ouf mf ! gspj fduvmvj!qflujqgqvsj!e

CADe | !se rezume atributele de volum pentru fiecare tip pentru a prezenta rezultatul sub forma unui tabel
de volum QTO(figura 5.2-3).

Tn exemplul unui proiect CAD tipic (Fig.5.2-3* - l upbuf ! f mf nfouf mfl!lejo!dbufhpsjb!qgf
tvou! hsvgbuf! ol!gvodece jfleflujgvm!efl!lqgqfsfuf-lef!fyfngmv!
de volum bine definite reprezentate Tn cuburi metrice.

Tdpgvm! nbobhfsvmvj-!dbsf!tf!bgm" ! mb!joufsgbe b! ejousf! g
ubcfm!bvupnbuj {bu!bm!wpmvnf mps!qflujglef!fmfnfoulejoldb
djileplgpus' ! vojhwdjsm'b!mb mbmsnj glspj f duf! dv ! Acéstlucra pedmiter s* ! ef ! n
db! bcpsebsfb!ltlgjfltdbmbcjm tejldblebufmf!t®lgjf!sfvuj

€
L

Sbv!ievt!wsfnvsjmfe¢jofdoghhdppjfowbecjjtf! obsnbv!dv!p
n‘tvs<~oe!dv!bufocjflgjfdbsf! mplogshbeijfcijiahk!lsdphdfijtdow!?if! g
tdijncbu! o!vmujnfmf!njmfojjt!Pebt! htphéeéts§jpimgpstibsn
fmfnfou! ftuf!bdvn!ejsfdu! mfhbu'!ef!busjcvufmf! wpmvnf
efufsnjobsf!b! wpmvnf mpeventautbmat. dbouj u‘* ¢ j mps! RUP
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DATA (X DATA # QTO

 Get the sum of the volumes of elements by type in project categories G—l
> — % Output 1< Ly
9 rme pilvarced sampbe e 6T Walls o .f,:ﬁ" s =3
=P @
Category Eé ‘ ‘Jﬁ?f‘l\‘ LI i
I coos chen o m= oo
Types .a:uu e i {!,‘_' ' 0-
. - - . - = -
vnen | S RS L.

Figura5.2-3Pcc¢ j of sf b! busj cvuf mps !dmtf-Unpniecvjnid @ mj! d b!elug wohusf fI IRIU P
filtrarea elementelor proiectului.

in exemplul nostru, sarcina este de a#t f mf dub! p! db uf hup prpiéct, defalgrgpadoite j | ~ ous
fmfnfoufmf! o! gvode jfleflujqglej! efl! b! qsunfofmatuabelaj ogpsnb:
tusvduvsbu#-!btugfm! od<u! bdftu! utlscufjm!qtf olugspvb ud b!nydjv!mbusjf nt
mphjtujd' -!'qgsphsbnf! ef! nhigddB)! e j! bmuf!db{vsj!ef!bgbdfs]

Din cauza naturii inchise a datelor CAD- ! ov! upec jl tqgfdj bmjeujj!ejolgsf{foul!qg
ebuf! DBE! )npuj wfmftltejltpmve jjmf! mb!lgspecmfnb! bddftvmvj!
nvme j ! pbnfojlusfcvjflt® ! bqgfmf{f! méddorceptle dBmMfdesohisd CU N! t g
BIMinchis[63.Buvodj ! dvoe!tf!I mvdsf b{‘ ! dwdujdiedinmediolsoftwafe CADyf dj b mj
tabelul cu rezultatele QTO (Quantity TakeOff) poate fi generat in moduri diferite - o! gvodec j f! ef ! vuj
vofjljoufsgfcf!nbovbmf!tbv!b!lbvupnbuj {'sjj!tpguxbsf/!

Ef'fyfngmv-!gpmptjoe!joudmygjptDBEF) Q@UNM] {ibtupfsltby g jpdjuixdws?
28! bde jvoj! )dmjdvsj! qf! cvupbof *! qFig 6.2-4).!Cb toapecateptenf ! vo! ul
vujmj{bupsvmlusfcvjflt:lbjc*!plcvo' ! oc fumfCAD@®M).b!tusvd

ioldb{vm! o!dbsf!bvupnbuj{bsfb!ftuf!bgmjdbu‘!qgsjo!jouf
invsjmps'!e jl bm!jotusvnfoufmps! BQJ! ejo!dbesvm!gsphsbnf mp
tabelelor de volum este redus, darvortrebyy ! t dsjtf! ousf! 511lej1 261! ef! mjojj! e
sau instrumentul utilizat:

IfcOpSh (BIM deschis) sau Dynamo IronPython (BIM inchis) -w* ! qf snju! t* ! pcc jofc j! v
dintr-un format CAD sau program CAD in doar ~40 de linii de cod.

IFC js(openBIM-of dftju‘ ! bgspyjnbujw!261!'ef! mjojjlefl!dpel! c
din modelul IFC.

Jotusvnfouf! DBE!)ev'f!f sofafba’ ! pEINofc j! bdf mbe j! sf{v]
de mouse.
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=-B closed data = semi-structed data
] |
7 v v ¥
Concept %] closedBIM (%] open BIM

Tools

Checker

Engineer E' BIM manager or BiM coordinator or BIM specialist

o )“‘ . 13 perea | | 17 Mouseclicks ] 7 Mouse clicks 40 Lines of code

RVT UI, Visual IDE e RVT UI 9 BIM UL
i G O

Input \L — — =l =
mI 3 e BTN (B0 Q) s

e MY L0 1413
AT i7 8o P 1. B8h MW 1T Lo
iws 1M n TR 300 1775 E LT
I L. “_' ST 25 A 5208 (K] T
. STRIND R a5
DUtPUt u 5 STH 0Bt 16.83 c
CT L W Trenrvpand 4.0 1.5 W Thsrmmaie 5.0

Figura5.2-4Qs pj f duboc | [CAB(BIM*n'bgporhpftsfitjd! ousf ! 5daie j ! 261! ef ! mj c
ev{j o' ! penttuabréavabele QTO

Sf { vmub uv m!dntabet structdrat subetripute de volum pentru un grup de elemente. Singura

ejgfsfoc I ftufldptuvm!gpsc fjlefl!lnvod' e |Fipji2df mvm!ef! fyq
Jotusvnfoufmf!npefsof-! o!sbgpsu!dv!dpmfdubsfb!nbovbm !
RUP!e jl sfevd! gspcbcj mjubufb!ef!fspsj/ ! Bdftufb!qgfsnju!fy
fmjnjovoel!ofdftjubufbmgshdmpdvmjojljefnbovybmbe¢ bl dpn! tf! g’ d

Joejgfsfoul ef !-fief BiMdedchisvsaujBivjidctisuf t uf ! gptjcjm!lt* ! tf-! pccjo'!
identic cu volumele elementelor proiectului (fig. 5.2-4).Dv! upbuf ! bdftufb-!buvodj!d«oe!
proiect in concepte CAD- (BIM-),vuj mj { bupsjj! efqgjoe! ef! j-witfunzatendeouf ! t qf c
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furnizori (Fig.3.2-13)/ ! Bdf t u! mvdsv! dsf f b{"* e foq fwofenfvbsq‘f & fvtgjmj undr oauvb' scf b s
scheme de date unice- ! mj nj u~ o e ! ‘acoesubdirécnebdate. ! uj nq!

Din cauza naturii inchise adatelor CAD- ! pcc j of sf bl ubcf mf mpdp ! d‘j ! bV bpnulps | §
d b md v nifitegrareal cu gisteme externe. Prin utilizarea instrumentelor de acces direct la bazele de date

e jlusbot gf s wmpracotuldi mpjsd DB&uf snf ej vm! j ot usv imtr-ndofnatps! ef ! j
de cadru de date structurat deschis (fig. 4.1-13)- ' t f | gpbuf ! pcc¢jjeffdwjod ludw!f gm! tRjUdPh v s
cod (fig. 5.2-5-wb s | b daté€ gtamulare).

EE structured data [gclosed data J; semi-structed data

—= [ L |

Engineer ‘i..‘h 4 dasipaf o W i sger o B eaordieaio e DR Gl
Effort _.{-‘ nn m Liney nT cxidw 13 Biucs uf cods 1? bmune i 1m Ve = rode 1? Whaune thgwn
] i L ST T LI miend £ B LI BT £ 6N IOE e- [T
—
Input |_‘.l:| __._
ops 7 R R R
[Se— ol o
lime @ e @ [T T—— 3 Praery n
| @ Q ) (A
Outpiit :Lr" : : L-

Figura5.2-5J ot usvnfouf!ejgfsjuf!qgspevd! bdf mfbe j!sf{vmubuf!
fouju'cjmps!gspjfduvmvj-!tTebs!dv!dptuvsj!lef!n

Buvodj'!d.oe!tflvujmj{fb{'! ebCADt @v\d undsom ujtpfoeffbt{di!j tof!!debjc
"Conversia datelor CAD(BIM)" o! gps n‘ ! 't precesu degrapara, QTO,este mult simplificat .

Bcpsesjmf! cb{buf! qf! vujmj{bsfb! ebufmps! tusvduvsbufl!l e
modelelor CAD sunt libere de constrangerile de marketing asociate cu acronimul BIM/ | Fmf ! t f 1 cb {f b {"
instrumente dovedite utilizate de mult timp in alte industrii ( Fig. 7.3-10 Procesul ETL).
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Dpogpsn!tuvejvmvj ! NdLjotfz! #Pqfo! Ebub; ! Ef{m ocvijcij!j
gmvyvmvj! e[fORljsd dpm$ f beujl j #1" 3124-1 vujmj{bsfb!ebufmps!eft.
ef! fdpopnjtjsflefl! 4l g0 !'mb!61!'ef!njmjbsef!ef! epmbs)|]
dpotusvde jb!jotubmbe jjmps!ef! hf of s beprdledodomiodé shj fj ! f mf
26&! o!dptuvsjmflef!dbgjubm! gfousv!dpotusvde jij/

Lucrul cu date structurate deschise (granulare)t j ngmj gj d* ! sfdvgfsbsfbtlte jl gsfmvds:!
efgqgfoefocb! ef! gmbugpsnfmf! CIN!tqgfdjbmj{buf'lejleftdijef!
utilizeze sisteme patentatet bv! npef mf ! ef ! ebuf ! g WisformétaiGAP.df !¢ j I dpngmf yf!

Automatizarea QTO folosind LLMe j I ebuf !t usvduvsbuf!

Traducerea datelor nestructurate intrp! gpsn‘ ! tusvduvsbu' ! ncvo‘u‘cfeuf! ol
diferitelor procese:t | ngmj gj d*‘ datelerf(Figvadid lFig.#.b2)ej ' bddf mf sf b{*' ! qspdftvm!
g’ d«oe! ddfnsbjsofc!femfl usbotgbsfouf-1!1'evg'!dvn!bn!ejtdvubu! efk
traducerea datelor CAD(BIM) intr-p ! g pesfnt d it juts‘v!d (Figsth-02,Fg.4.1-13)gbdj mj uf b{* ' gspdf
efl hsvgbsf!b!busjcvufmps!'!e jlgspdftvm! RUP/

Tabelul de atribute QTOb s f ! p!tgupssvnd uvsbu‘ - ! btugfm! od- ustucutate,odj ! d« o e
mvds' n! dv! vo! t | ohfigisal5p)ef chf eb! dbufm)nj o ! ofdftjubufb! ef
modelele de date aleqs pj f duf mps! e j I &urhnumitorngémure f! ! Brdsf vt qub snivid sv! of ! gf s
hsvg' ntebufmflevqg' 'vovm!tbv!nbj!nvmuf ! bRIMdeschigs fj!'dOVI'Nd! t j o
nchis, in care datele sunt stocate in formate semi-structurate , parametricet bv ! odi jt f -1 gsf mvdsbs
{fdj'!'tbv!dijbs!tvuf! ef-luingfoqydw!fd!djpedf gb deujj png § b Ibj! BREIS n b
e jlbusjcvuf /!

2 Exemplu de grupare a unui proiectstructurat QTOevg‘ ! vo! busj cvubricelouf sphbsf! uf
dbnfs® | ef I(ChatBR LiaMyNistral DeepSeek Grok Claude QWENSsau oricare alta):

Am CAD -proiect ca DataFrame-w*‘ ! s mh !mtu‘s!b prgiectelud peftmnédpg cc j o f !
elemente cu parametrul "Tip"d b s f ! drmumai yaloareh "Tip 1
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B S'tgvotvm! MMN! ftuf! gpbsuf! gs pc bogincnPandad :gj 1

Cre M LLK Cha
=,
s o
=) QKE Qgg,

ace & group.py

df [ (df['Type']l.str.contains("Type 1"})]

: ﬁ J

Fig.5.2-6P! mj oj f !l ef ! dpel wdlsgftshjdwf MMN! hsvglwijg! Vvou's
#Uzqf #1e jlt* I pccjofejlhsvgvmlef! fr

Ebupsju’ !t us 2DDataRsgme-!!tojvn qunsfflchvlj f It | feyjg!lmg mé fnrhv d!i € fnlbé BVIUMIN-
tdvsufb{ " !"fubgfmf!ef!joufsqgsfubsflej!lbddfmfsfb{'! dsfb:
dpe!tjngmv!ofdftjub! ow' ¢cbsfb!mjncbkfmps!ef!gsphsbnbsf
gf s nj udutemlautosnét logica procesuluiincod buvodj ! d« oe! mstrdctratae utilizand e b u f !
joufsph® sjlufyul/

Automatizarea LLMe j ! npef mf mf !l ef ! mjncbk! gpu! fmjnjob! dpngmf u!
mvdsfb{*'!dv! hsvqgbsf CADBIM*q!se fmvbd!s besvi‘be! belbrujf sacpski f | e f ! s |
instrumente BIM- ! pgf sj oe! gptjcjmjubufb!ef!b!sf{pmwb! gspcmfnr

Bdffbej!j-bsvgblsthdbf uvuvsps! fmfnfoufmps!qgspjfduvmvj!ejol
pentru fiecare tip (Fig. 5.2-5) -care intrunmediu CADBIM* ! of df t ju‘* 1 281 dmj dvsj! o!jou
de linii de cod, in instrumentele deschise de prelucrare a datelor (de exemplu SQL sau Pandas) pare o

interogaret j ngm‘ !'ej ! jouvjujw'

Cuot johvs'Pampsoj f! o!

df[df['Category'].isin(['OST_Walls'])].groupby('Type")['Volume'].sum()

Decodificarea codului:mv b ¢ df (DatagFame) elementeleald * s p s -bumy fiCatagorie"are valoarea
#PTU Xbmmt #-1 hsvqgbc j! up baiributuf-chpf nmvf sbdu'jf lqn#ollt e jopkimprupgiupul dee v q * !
f mf nf ouf atriputd "Vaumi !

Hsvgbsfb!vovj!qgspjf dulfolasiasdvSQuv sbu! pcc¢c jovu! ej o! DBE!
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SELECT Type, SUM(Volume) AS TotalVolume
DIN elemente

WHERE Categoria = "OST_Walls

GROUP BY Type;

@ Cu ajutorul LLM putem scrie o cerere de grupare in baza de date a proiectuluid b ! p! t j ngm‘ | sf gf s
text - un prompt (Fig. 5.2-7):

Pentru cadrul de date al proiectului- ! h s eleqnbrteje e v q‘ ! g b s"bype', des v m!
numai pentruf mf nf o u f mpatarbetnd "Categgryseste "OST_Walls" sau
"OST_Columnstj ! ~ o t paranbetryl doloanei "Volume" pentru rezultat

1 Line of code 1 Sentence / \

- e rﬂ
ey . S e "olume’ coamn, Grouped by
AR Catenjary” | Andnl ) ORT_dalls T:fpﬂ'.l.luln’.l‘h’h‘.ll T e
BT, Colimwni przopey | iy i s | oo ‘Category’ = aither 'OST Wabs' or
Wl 08T Columng [+ ]

PYTHON PANDAS

b=
<
() o=
o__s- w 1.5 0.0 oﬂ x 1.5* ] E ﬂ
Lamelle 11.% 7482 Lemelle 10,5 742 .
il 11.9 141. 10 M 11,9 141,34 - L’
W 17,8 &T.41 " 175 #7438 -
5TE 20.2 173.71 5TB 0.8 173,78
5T 25.0 W) 11.0 .. 5TH 25.0 WD 12.9 7.33 LY o
T8 30.4 88,57 £75 3.8 BE. 5T
LTH 3.0 St 18.82 £TH 38.8 Rot 14,83
Standard .00 Stenderd 0.0
WC Treannesnd 5.8 k.6l WL Tremneend 5.9 1:.61

Figura 5.2-7 Folosind SQL,Pandase j ! MMM pnbuj { bsf b! gsfmvds’ sjj!ebuf mps! f
cud~uf wb! mj gjojulfefplhd sg "eujfly u/

Pcc j of s fdib Hat WCRD utilizand instrumente LLM (ChatGPT, LLaMa, Mistral, Claude, DeepSeek
QWEN Grokt - ! t dijnc' ! sbejdbm! nfupefmf! usbejcjpobmf! ef! fyus
dbouj ubujwfle jlwpmvnfusjdf!gfousv!pcjfduf!joejwjevbmfle
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Bdvn-!dijbst!ejlnbobhfsjjtltef!qspjfdu-!tqfdjbmjeujij!’
bv! dvope uj oc f! bqgs pginodstunde!satfare CADpspdcidipab- 6BfM-),
avand acces labazadedate CAD ! qpu! pcc jof! wpmvnvm!upubm! ef|!l fmfnfo
tbv! b! bmups! pcjfduf! o!d-ufwb!tfdvoef-!qgsjol!ltjngmb!

1ol db{vm!j o(fig.52-8), agentohpLsibmt npef mvmvj ! gspdftf b {éaplcadd sf sf b!
bovngwbdc j f ! mabmujtobpararbetri!- coloane ale tabelului. Ca urmare, utilizatorul in comunicare
culLLMqg s j n fiie ownfplv‘ | d pangmetou‘cu valori noi,feowb mpbsf !evqd'dj gsdgbsf

LI MAnanIn _Createin LLM Chat

TEXTUAL ":‘ = Find the volume of all wall ,-’/ = = "“-.._ _
DATA = elements in the project =l gjl AR2F; % i

|
|
|
agent., run{"""find the total “Volune" of elemenis with Category “OST _Walls™ it's in cublc meters™'"] :
|
= Enterimg mew chadn. .. "
Thought: I nesd to find the total volume of elements with the Category “0ST_Walla®
Action: python_repl_ast @
Action Input: df|df]| Category"] == “0ST Walls" ]| ' Voless®|.sumi)
Observation: 3366.CEEOSMDERON3 @
Thought: 1 mow know the total volume of elements with the Category “O5T _Walls®
Final Amswer: The total volises of elements with the Cotegory “0ST_Walls™ is 3366.G0aB040008083 cubic meters.
= Finished chain. 8
'The total volume of elements with The Category “05T_walls™ 1z 3366.6000800840083 cublc meters.' I
|
. I
/ — |
The total volume of all elements f * E 1 & ]
n T _—
in the wall category is 3366.68 m* | | "
."“-._ p "
Run in IDE
Figura5.2-8 Modelul LLM- ' dbsf ! mvdsf b{‘ ! dv!ebuf!tusvduvsbuf-! oc¢

joufsphsjlufyuldf!hsvqg’sjlejlbusjcvufl!ltpmjd

ioldb{vm! ol!dbsf!ftuflofdftbs!t' !l tf!pccjo' !dbouju'cjl!qg
fgfduvf {f! p!ltj nq riguraj5.8-u)pedatbldnsolielulri TRO. Cu toate acestea, atunci cand

tfldbmdvmfb{ !l vol!cvhful!tbv!pl!ftujnbsf!gfousv!vo! gspjfoc
esteadeseaof df t bs!t* 't f! fyusbh‘ ! dbouj u‘(dased qrdefiecnre tategobeu f ! uj qv
de elementeesteqs f mvdsbutdvhgbgbstb! evg' ! busjcvufmf!sfmfwbouf

1o!'gsbdujdb! ftujnbupsjmps'!ej! fwbmvbupsjmps-!tf!vujmj{f
tipuri de obiecte. De exemplu, ferestrele sunt de obicei grupate pe etaje sau zone(parametru de grupare -

atribut Nivel, Camere) ! j b s } pg fnatdrial pau tip de d p o t u gpammejrd Material, Tip). Pentru a

automatiza procesul de grupare, astfel de reguli sunt descrise Tn prealabil in sub forma unor tabele de reguli
ef!hsvgbsf/ ! Bdftuf!ubcf mf! bdc j po finedc'celanibutear rebumytilizated ! ef ! dp
n calcule pentru fiecare grup de elemente din proiect.
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QTOcalcularea ntregului proiect folosind reguli de grup dintr-o foaie de calcul
Excel

1ol gspjfdufmf! sfbmflef! dpotusvde jj-1ftufl!lbeftfb!ofdftbs
simultan Tn cadrul unui grup deelemente/ ! Ef ' f yf ngmv-!buvodj!d~oe!tf!Imvdsfb{"‘]!
busjcvuvm! Dbuf hpsjf!dpocjof!wbmpsj!qgqsfdvn! PTU Gfsftusf!
evqg' teujigflyf ngmv-!evg' ! wbmpbsfb!-@&j o jd\recgustnlsdbmerftaren j g! t b v !
gsfdvn! ojwfmvm! ef! dpoevduj wjubuf! ufsnjdbtu‘glfdpgpgtdbal!
nvmujejnfotjpobm ! gqf snjuf! pcec gemtrfi snfabumivgoup.dn neod similantab uf ! nbj !
dbmdvmbsfb!dbufhpsjjmps!efl!lgfsfc j! t-woumagfimatertaldl fnivelud pncj ob¢
gmboe fvm-1!sf {jtuf oc dpdtfndiilzaepcd flitre $au driteri gelgrgpare KfiguFalbX-P)!

Figura52-9Qf ousv! gj f dbsf ! hsvq! diftrvuhprdiestt hpgj t b'ef pf gppovmj! ef
hsvgbsf ldédjsgfl djpw'tu* ! o!lvovm!tbv!nbj!nvmuf!dsjuf

Qspdftvm!leflefgjojsf!b!vops!btugfmlef!sfhvmj!lef!hsvqgbsf
ebufmfleftdsjt! o!dbgqj uwfs my# Dibtdod Y Highrh44f5)y jndejarh digcusat

n detaliu despre lucrul cu modelele de date/ ! Bt ugf m! ef ! sf hvmj ! ef! hsvgbsflej!ef
sf mfwboc¢ b! sf {vmub adtamptdblugfi eawvudf mbH ! dipmwdwib bmf! dbouj u®c jj!t
def ouj i‘nfvjk. oe! o! dpotjefsbsfdbwdhluwfs!'fcpgdjcnmvjbmff!! o fod fd pbostfj!e
calcule.

2 Vsn' upsvm! fyfngmv!ef!dpe! gjmusfb{"!'"ubcfmvm!ef!gspjfd
dpoc¢ jo‘lovnbj! foupusjpvub#dbsaefhdgpmpbotdpoc jof! whmpsijn
#JgdXjoepxt#lej! obbdjfabe!lj# Wjj qegMmiiPotpjbaofb! wb mpb s

Am un proiect DataFrame-t * ! gj musf {! ebufmf! btugfm! od«[u!t‘ ! s’ n.
elementele care au atributul # Dbuf hpsj f #! dpo¢ j o~oe! wbmpsj mf! #PTU" Xj
#JgdXjoepxt #!e jawibutuldJlj yd dpe jj lod j! wdp-mpbsf b! #Uj q! 2
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