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ARTEM BOIKO 



"Boiko este James Carville al IT - în mult citatul "It's the economy, 
stupid" al acestuia din urm̒-!un singur cuvânt trebuie schimbat 
pentru aceast̒ !carte celebr̒ /!#It's the data, stupid". (Iar pentru a se 
orienta în universul datelor, o zical̒!a vechilor romani care dateaz̒ !
din Grecia este valabil̒ !ͤi ast z̒i: "Navigare necesse est". Autorul 
́ͤi navigheaz̒ !cititorii  prin toate adâncimile iͤ apele pu iͨn adânci 
ale oceanului de date cu o mân̒!sigur̒!ͤi o busol̒!neclintit̒-!f r̒̒!
a uita o abordare istoric̒!cuprinz t̒oare iͤ, nu în ultimul rând, o 
grafic̒!extrem de original̒!ͤi un bun sim  ͨal umorului care nu este 
evident doar la a doua privire. R̒ spunsul interna iͨonal la cartea lui 
Boiko variaz̒ !de la aprobarea euforic̒!la scepticismul mai 
degrab̒ !biliar, ceea ce a f c̒ut bine celei de-a doua ediͨ ii germane 
a c r̒ iͨi. Boiko este un gânditor de date original iͤ nedogmatic. El 
prezint̒ !cititorului perspective interesante iͤ teze întotdeauna 
curajoase, chiar provocatoare, care inspir̒!o gândire mai aprofun-
dat̒/!Un medicament excelent pentru boala german̒ !a consensu-
alismului latent. Întâmpl t̒or, proverbul latin de mai sus are o com-
pletare: "vivere non est necesse". Acesta nu se aplic̒!abord r̒ii lui 
Boiko faͨ̒ !de lumea datelor - datele tr i̒esc, iar via aͨ lor este 
necesar̒ -!ca s̒!nu spunem crucial̒#/ 

 

- Dr. Burkhard Talebitari , editor independent - inclusiv pentru 
revista: BIM, publicat̒!anual de Ernst & Sohn din 2013. 



"Cartea lui Artem Boiko este o piatr̒!de hotar pentru democra-
tizarea digitaliz r̒ii în industria construc iͨilor - iͤ o adev̒ rat̒!
schimbare a jocului pentru întreprinderile mici iͤ mijlocii  (IMM-
uri). Deosebit de revolu iͨonar̒;!prin utilizarea instrumentelor 
moderne open-source low-code iͤ no-code, companiile pot deja 
s̒!integreze eficient datele în procesele lor de afaceri iͤ s̒!le 
analizeze în mod profitabil  - f r̒̒!cuno tͤin eͨ aprofundate de pro-
gramare. Acest lucru face redundant̒ !utilizarea costisitoare a 
unor pachete software comerciale greoaie. Aceast̒ !carte este o 
chemare la ac iͨune! Este un ghid valoros pentru oricine dore tͤe 
nu numai s̒!́n eͨleag̒ !transformarea digital̒!din industria con-
struc iͨilor, ci iͤ s̒!o modeleze activ - în mod pragmatic, eficient 
iͤ orientat spre viitor. Acum este momentul s̒!lucr m̒ împreun̒!

pentru a împ r̒t̒iͤ aceste cuno tͤin eͨ iͤ a cre tͤe în mod susten-
abil productivitatea industriei construc iͨilor." 

 -Dr. Michael  Max Buehler, profesor  de managementul con-
struc iͨilor la HTWG Konstanz, coproprietar  la GemeinWerk 
Ventures iͤ director  independent la DevvStream. 

 

"Cartea DataDrivenConstruction este unul dintre primii pa iͤ din-
colo de graniͨ ele lumii obi nͤuite a constructorilor, cu sistemele 
lor complexe de proiectare iͤ gestionare, când, s-ar p r̒ea, com-
plexitatea ͤ i satura iͨa de date nu ofer̒!nici m c̒ar o ͤ ans̒!pentru 
simplificarea radical̒! ͤi cre tͤerea transparenͨ ei muncii cu 
datele de construc iͨe. În cartea sa, Artem arat̒!́ntr-un limbaj 
simplu ce oportunit̒iͨ deschid în fa aͨ noastr̒!tehnologiile mo-
derne de lucru cu datele iͤ ofer̒!literalmente pa iͤ concre iͨ pe 
care îi pute iͨ aplica imediat în activitatea dumneavoastr̒ /!˦i 
îndemn pe to iͨ cei care vor s̒!́n eͨleag̒ !́ncotro se vor îndrepta 
sistemele de automatizare în industria construc iͨilor s̒!studieze 
cu aten iͨe aceast̒ !carte pentru a realiza c̒!revolu iͨa datelor în 
construc iͨi bate deja la u aͤ noastr̒/!Acum este de interes doar 
pentru tocilari, dar în c˵iͨva ani, la fel ca BIM, astfel de abord r̒i 
iͤ software-uri vor fi omniprezente!" 

- Ihor Rogachew-!ͤeful Centrului de Competen eͨ IMT, BIM & 
Transformare digital̒!la RGD iͤ fondator  al InfraBIM.Pro. 

 

"Recomand cu c l̒dur̒!cartea DataDrivenConstruction care 
abordeaz̒ -!a aͤ cum spune titlul , o abordare a gestion r̒ii in-
forma iͨilor bazate pe date pentru AECO. În prezent, o folosesc 
pentru a ajuta la ini iͨerea unui num r̒ de discu iͨi cu diverse 
grupuri. Am considerat-o o referinͨ̒ !foarte accesibil̒/!Pe lâng̒!
o prezentare complet̒!a contextului istoric al instrumentelor în 
AECO, a datelor ͤ i a introducerii mai multor tehnologii-cheie, car-
tea con iͨne o serie de diagrame foarte utile care descriu dome-
niul de aplicare al surselor de date ͤ i al artefactelor utilizatorului 
final, cu exemple de fluxuri de lucru. Mi se pare c̒!acestea sunt 
tipurile de diagrame de care avem nevoie mai mult atunci când 
dezvolt̒ m ͤ i monitoriz m̒ strategiile de informare iͤ contribuim 
la BEP-uri - definind modelul general de date al întreprinderii pe 
care se poate suprapune graniͨ a pentru un PIM iͤ AIM ". 

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

 

 

 

 

"Dac̒ !#datele sunt noul petrol", trebuie s̒!́nv̒ͨm̒ s̒!le 
definim, s̒!le g s̒im, s̒!le extragem, s̒!le rafin m̒, pentru a le 
face valoroase. Am g s̒it cartea DataDrivenConstruction foarte 
informativ̒!ͤi p t̒runz t̒oare. Cartea ofer̒!un context istoric 
util iͤ explic̒!lucrul cu datele într-un limbaj simplu. Pentru cei 
care sunt interesaͨ i de transformarea digital̒-!cartea ofer̒!o 
bun̒!́n eͨlegere a datelor - cum func iͨoneaz̒ -!cum sunt structu-
rate iͤ cum pot fi utilizate." 

- Ralph Montague, director la ArcDox, director al BIM Coordi-
obupst!Tvnnju!ͤj!qsfͤfejouf!bm!CJN!Obujpobm!Njssps!Dpnnju.
tee la National Standards Authority of Ireland. 

 

#Evq̒!dvn!t-b!tvcmjojbu!́o!dbsuf-!jogpsnbͨjb!ftuf!vo!bdujw!dsv.
cial pentru sectorul dpotusvdͨjjmps-!jbs!fyjtufoͨb!bdftufjb!́o!gps.
nbuf!bddftjcjmf!gbdjmjufb{̒!́o!nbsf!n̒tvs̒!mvbsfb!vops!efdj{jj!
dpsfduf!ͤj!bddfmfsfb{̒!ufsnfofmf!qspjfdufmps/!Dbsufb!pgfs̒!p!
bcpsebsf!ofvus̒!ͤj!fgjdjfou̒!qfousv!bddftbsfb!ͤj!wbmpsjgjdbsfb!
acestei surse în procesum!efdj{jpobm/!Nfupepmphjb!qsf{foubu̒!́o!
dbsuf!wbmpsjgjd̒!p!bcpsebsf!dpoufnqpsbo̒!dbsf!dpncjo̒!qsp.
hsbnbsfb!cb{bu̒!qf!joufmjhfoͨb!bsujgjdjbm̒!dv!jotusvnfouf!bd.
cesibile open-source. Prin valorificarea puterii AI ͤj!vujmj{bsfb!ef!
software open-tpvsdf-!nfupepmphjb!vsn̒sfͤuf!t̒!tqpsfbtd̒!
bvupnbuj{bsfb-!t̒!pqujnj{f{f!qspdftfmf!ͤj!t̒!qspnpwf{f!bd.
dftjcjmjubufb!ͤj!dpmbcpsbsfb!́o!epnfojv/!Mjncbkvm!d̒sͨjj!ftuf!dmbs!
ͤj!vͤps!ef!vsn̒sju/# 

- Dr. Tbmji!Pgmvp̬mv, efdbo!bm!Gbdvmu̒ͨjj!ef!Bsuf!Qmbtujdf!ͤj!
Bsijufduvs̒!ejo!dbesvm!Vojwfstju̒ͨjj!Cjmjn!ejo!Boubmzb!ͤj!pshboj.
zator al Forumului Eurasiatic BIM. 

 

"Upu!df!qpu!tqvof!ftuf-!XPX"!Npevm!́o!dbsf!bͨj!́odpsqpsbu!jtup.
ria, LLM-!hsbgjdb!ͤj!vͤvsjoͨb!hfofsbm̒!ef!́oͨfmfhfsf!b!qvodufmps!
ewt/!ftuf!dv!befw̒sbu!sfnbsdbcjm̒/!Gmvyvm!d̒sͨjj!ftuf!vjnjups/!Fy.
jtu̒!bu˵u!ef!nvmuf!btqfduf!tus̒mvdjupbsf!bmf!bdftufj!d̒sͨj<!ftuf!dv!
befw̒sbu!p!tdijncbsf!ef!kpd/!Ftuf!p!tvst̒!fydfmfou̒!ef!jo.
gpsnbͨjj!jͤ!w̒!gfmjdju!qfousv!fgpsuvm!ͤj!qbtjvofb!qf!dbsf!mf-bͨj!qvt!
́o!fb/!Gfmjdju̒sj!qfousv!dsfbsfb!vofj!mvds̒sj!bu˵u!ef!sfnbsdbcjmf/!
Bͤ!qvufb!dpoujovb-!ebs!ftuf!tvgjdjfou!t̒!tqvo!d̒!tvou!jodsfejcjm!
de impresionat!" 

- Natasha Prinsloo , Digital Practice Lead la energylab_. 

 

#Qfousv!psjdjof!ejo!joevtusjb!dpotusvdͨjjmps-!ef!mb!́odfq̒upsj!mb!qsp.
gftjpojͤuj!fyqfsjnfoubͨj-!bdfbtu̒!dbsuf!ftuf!p!tdijncbsf!ef!kpd"!
Ov!ftuf!p!mfduvs̒!qs̒gvju̒!ujqjd̒!- ftuf!qmjo̒!ef!jogpsnbͨjj-!tusbuf.
hjj!ͤj!p!opu̒!ef!vnps!qfousv!b!w̒!nfoͨjof!jnqmjdbu/!Ef la meto-
efmf!tus̒wfdij!ef!́osfhjtusbsf!b!ebufmps!mb!ufiopmphjjmf!ejhjubmf!ef!
vmujn̒!ps̒-!dbsufb!bdpqfs̒!fwpmvͨjb!vujmj{̒sjj!ebufmps!́o!dpot.
usvdͨjj/!Ftuf!db!ͤj!dvn!bͨj!mvb!p!nbͤjo̒!b!ujnqvmvj!qsjo!fwpmvͨjb!
ebufmps!ejo!dpotusvdͨjj/!Gjf!d̒!tvoufͨj!bsijufdu-!jnginer, manager 
ef!qspjfdu!tbv!bobmjtu!ef!ebuf-!bdftu!hije!dvqsjo{̒ups!wb!sfwp.
mvͨjpob!npevm!́o!dbsf!bcpsebͨj!qspjfdufmf/!Qsfh̒ujͨj-w̒!t̒!pqujnj.
{bͨj!qspdftfmf-!t̒!́ncvo̒u̒ͨjͨj!qspdftvm!efdj{jpobm!ͤj!t̒!hftujp.
obͨj!qspjfdufmf!db!ojdjpebu̒"# 

- Pierpaolo Vergati , lector la Universitatea Sapienza din Roma 
ͤj!nbobhfs!qsjodjqbm!ef!qspjfduf!ef!dpotusvdͨjj!mb!Gjoufdob/ 

 

 



"Am citit cartea dintr-p!tvgmbsf-!́o!nbj!qvͨjo!ef!7!psf/!Dbmjubufb!ef!
gbcsjdbͨjf!b!d̒sͨjj!ftuf!fydfmfou̒-!i˵sujf!mvdjpbt̒!efot̒-!scheme 
ef!dvmpsj-!vo!gpou!qm̒dvu/!Ovn̒svm!nbsf!ef!fyfnqmf!qsbdujdf!qsj.
vind modul de lucru cu LLM tqfdjgjdf!joevtusjfj!dpotusvdͨjjmps!w̒!
wb!tdvuj!mvoj-!ebd̒!ov!boj-!ef!tuvejv!joejwjevbm/!Fyfnqmfmf!ef!mvdsv!
tvou!gpbsuf!ejwfstf-!wbsjjoe!ef!mb!tjnqmv!mb!dpnqmfy-!g̒s̒!b!w̒!
dfsf!t̒!bdij{jͨjpobͨj!tpguxbsf!dpnqmfy!ͤj!dptujtjups/!Dbsufb!mf!wb!
permite proprietbsjmps!psjd̒sfj!́ousfqsjoefsj!ejo!joevtusjb!dpo.
tusvdͨjjmps!t̒!bsvodf!p!qsjwjsf!opv̒!btvqsb!tusbufhjfj!mps!ef!bgb.
dfsj-!ejhjubmj{̒sjj!ͤj!qfstqfdujwfmps!ef!ef{wpmubsf/!ͣj!qfousv!dpn.
qbojjmf!nbj!njdj!t̒!dsfbtd̒!fgjdjfoͨb!dv!jotusvnfouf!bddftjcjmf!
ͤj!hsbuvjuf/# 

- Mikhail Kosarev-!mfdups!ͤj!dpotvmubou!́o!epnfojvm!usbo.
tgpsn̒sjj!ejhjubmf!́o!joevtusjb!dpotusvdͨjjmps!mb!UJN-ASG. 

 

Cartea "DATA DRIVEN CONSTRUCTION" tdijnc̒!sfhvmjmf!kpdvmvj!
qfousv!psjdjof!ftuf!dvsjpt!t̒!bgmf!́odpusp!tf!́oesfbqu̒!joevtusjb!
dpotusvdͨjjmps!́o!fsb!ebufmps/!Bsufn!ov!epbs!{h˵sjf!tvqsbgbͨb<!fm!
bqspgvoefb{̒!fwpmvͨjjmf!bduvbmf-!qspwpd̒sjmf!ͤj!pqpsuvoju̒ͨjmf!qsp.
njͨ̒upbsf! ejo! epnfojvm! dpotusvdͨjjmps/! Dffb! df! ejgfsfoͨjb{̒!
bdfbtu̒!dbsuf!ftuf!bddftjcjmjubufb!tb!- Bsufn!fyqmjd̒!jefj!dpn.
qmfyf!gpmptjoe!bobmphjj!sfmbubcjmf!dbsf!gbd!dpoͨjovuvm!vͤps!ef!
́oͨfmft/!Dbsufb!nj!t-b!q̒svu!jodsfejcjm!ef!jogpsnbujw̒-!ebs!ͤj!dbq.
ujwbou̒/!Qf!tdvsu-!Bsufn!b!dsfbu!p!sftvst̒!wbmpspbt̒!dbsf!ov!ov.
nbj!d̒!jogpsnfb{̒-!ebs!ͤj!jotqjs̒/!Gjf!d̒!tvoufͨj!vo!qspgftjpojtu!
fyqfsjnfoubu! tbv! vo! opv! wfoju! ́o! epnfojvm! dpotusvdͨjjmps-!
bdfbtu̒!dbsuf!w̒!wb!m̒shj!qfstqfdujwb!ͤj!w̒!wb!bqspgvoeb!́oͨfmf.
hfsfb!ejsfdͨjfj!́o!dbsf!tf!́oesfbqu̒!joevtusia. Foarte recoman-
ebu̒"" 

- Moayad Saleh-!bsijufdu!ͤj!nbobhfs!ef!jnqmfnfoubsf!CJN la 
TMM GROUP Gesamtplanungs GmbH. 

 

#Usfcvjf!t̒!tqvo!d̒!Ebub-Esjwfo!Dpotusvdujpo!ftuf!efno̒!ef!b!
gj!qsfebu̒!db!nbovbm!́o!vojwfstju̒ͨj!ͤj!ftuf!p!carte care va aduce 
dpousjcvͨjj! wbmpspbtf! mb! ef{wpmubsfb! epnfojvmvj! CJN. Cartea 
Data-Esjwfo!Dpotusvdujpo!dpoͨjof!vo!hmptbs!ufiojd!dbsf!fyqmjd̒!
foarte bine conceptele. Subiecte care sunt extrem de dificil de 
fyqmjdbu!tvou!g̒dvuf!tjnqmf!ͤj!ef!́oͨfmft!dv!bkvupsvm!vovj!mjncbk!
wj{vbm!gpbsuf!gsvnpt/!Dpotjefs!d̒!dffb!df!tf!epsfͤuf!b fi explicat 
́o!fmfnfoufmf!wj{vbmf!usfcvjf!t̒!gjf!fyqsjnbu!djujupsvmvj-!dijbs!
ebd̒!qf!tdvsu/!Dpnqsfifotjcjmjubufb!vops!wj{vbmvsj-!dv!bmuf!dv.
wjouf-!djujsfb!wj{vbmvmvj!ofdftju̒!jogpsnbͨjj!tfqbsbuf/!Ef!btfnf.
ofb-!bͤ!epsj!t̒!tqvo!d̒!tvou!cvdvspt!t̒!qsf{jou!nvodb!wbmpspbt̒!
b!mvj!Bsufn!Cpjlp!́o!qsfmfhfsjmf!ͤj!tfnjobsjjmf!nfmf!mb!vojwfs.
tju̒ͨj/# 

- Dr. Ediz Yazicioglu-!qspqsjfubs!mb!BsdiDvcf!ͤj!mfdups!́o!nb.
obhfnfouvm!qspjfdufmps!ef!dpotusvdͨjj!mb!Efqbsubnfouvm!ef!
bsijufduvs̒!bm!Vojwfstju̒ͨjj!Ufiojdf!ejo!Jtubocvm!ͤj!mb!Vojwfstj.
tatea Medipol. 

 

 

 

 

 
 

"Data Driven Construction transmite în mod viu elementele de 
cb{̒!bmf!mvdsvmvj!cb{bu!qf!jogpsnbͨjj!dv!ebufmf!ejo!dpotusvdͨjj/!P!
carte dbsf!tf!pdvq̒!ef!gmvyvsjmf!ef!jogpsnbͨjj!ͤj!ef!dpodfqufmf!
fdpopnjdf!gvoebnfoubmf!ͤj!dbsf!tf!ejtujohf!btugfm!ef!bmuf!d̒sͨj!
BIM-!efpbsfdf!ov!sfqsf{jou̒!epbs!qfstqfdujwb!vovj!qspevd̒ups!
ef!tpguxbsf-!dj!́odfbsd̒!t̒!usbotnju̒!ͤj!dpodfquf!gvoebnfoubmf/!
P!dbsuf!dbsf!nfsju̒!djuju̒!ͤj!w̒{vu̒/" 

- Jakob Hirn-!DFP!ͤj!dp-gpoebups!bm!Cvjme!Jogpsnfe!HncI!ͤj!
jojͨjbups!bm!Gpsvnvmvj!ef!jopwbsf!#Po!Upq!Xjui!CJN ". 

 

#Ebufmf!tvou!opvm!qfuspm#-!evq̒!dvn!tf!tqvof-!btugfm!́od˵u!qsp.
tqfdupsjj!tbv!njofsjj!usfcvjf!t̒!bjc̒!jotusvnfoufmf!ͤj!nfoubmjub.
ufb!qpusjwjuf!qfousv!b!fyusbhf!wbmpbsf!ejo!bdfbtu̒!sftvst̒!b!tf.
dpmvmvj!YYJ/!Joevtusjb!dpotusvdͨjjmps!tf!bgm̒!ef!qsfb!nvmu!ujnq!qf!
qboub!bmvofdpbt̒!b!qspdftfmps!cb{buf!qf!#jogpsnbͨjj!4E#-!qsjo!
dbsf!mjwsbsfb!qspjfdufmps!tf!cb{fb{̒!qf!jogpsnbͨjjmf!qsfh̒ujuf!ef!
altcineva (de exemplu, au trasat deja graficul circular sau grafi-
cul cu bare), în timp ce "datele" subiacente (de exemplu, foaia de 
dbmdvm!csvu̒*!tvou!dbqbcjmf!t̒!pgfsf!nvmu!nbj!nvmu-!nbj!bmft!d̒!
gv{jvofb!ebufmps!nvmujqmf!ͤj!joufmjhfoͨb!bsujgjdjbm̒!pgfs̒!vo!qp.
ufoͨjbm!ofmjnjubu/!Ebd̒!mjwsbͨj!)tbv!qsfebͨj0dfsdfubͨj*!dpotusvdͨjj-!
bdfbtu̒!dbsuf!ftuf!dfb!nbj!cvo̒!sftvst̒!- ͤj!efpdbnebu̒ sin-
gura - qfousv!b!obwjhb!́o!mvnfb!cb{bu̒!qf!ebuf!́o!dbsf!bn!bkvot/" 

- Dr. Zulfikar Adamu , profesor asociat de IT strategic în con-
tusvdͨjj!la LSBU, Marea Britanie. 

 

"Data-Driven Construction" de Artem Boiko este o lucrare impre-
tjpobou̒!dbsf!pgfs̒!p!cb{̒!tpmje̒!qfousv!joevtusjb!dpotusvdͨjjmps!
́o!wsfnvsj!ef!dsfͤufsf!dpotubou̒!b!ufiopmphjjmps!ͤj!b!qptjcj.
mju̒ͨjmps!ef!jogpsnbsf/!Cpjlp!sfvͤfͤuf!t̒!qsf{jouf!tvcjfduf!dpn.
plexe într-vo!npe!vͤps!ef!́oͨfmft-!jouspevd˵oe!́o!bdfmbͤj!ujnq!
idei vizionare. Cartea este un compendiu bine gândit care nu nu-
nbj!d̒!fwjefoͨjb{̒!fwpmvͨjjmf!bduvbmf-!ebs!pgfs̒!ͤj!p!qfstqfdujw̒!
btvqsb!jopwbͨjjmps!wjjupbsf/!Dbsufb!ftuf!gpbsuf!sfdpnboebu̒!qfo.
tru orjdjof!epsfͤuf!t̒!tf!gbnjmjbsj{f{f!dv!qmbojgjdbsfb!ͤj!fyfdvͨjb!
dpotusvdͨjjmps!cb{buf!qf!ebuf/" 

- Markus Eiberger-!mfdups!mb!Vojwfstjubufb!ef!ͣujjoͨf!Bqmjdbuf!
ejo!Tuvuuhbsu-!nbobhfs!qsjodjqbm!ef!qspjfdu!ͤj!ejsfdups!bekvodu!
ef!tvdvstbm̒!mb!Lpotusvlujpothsvqqf!Cbvfo-!nfncsv!bm!Dpo.
tjmjvmvj!ef!benjojtusbͨjf!bm!Btpdjbͨjfj!CJN!Dmvtufs!Cbefo-Würt-
temberg. 
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tbv!nfdbojd-!jodmvtjw!gpupdpqjfsf-!́osfhjtusbsf!tbv!psjdf!tjtufn!ef!tupdbsf!ͤj!sfdvqfsbsf!b!jogpsnbͨjjmps-!g̒s̒!
qfsnjtjvofb!tdsjt̒!b!bvupsvmvi - dv!fydfqͨjb!ejtusjcvjsjj!ofdpnfsdjbmf!́o!gpsn̒!ofbmufsbu̒/!Dbsufb!ftuf!ejtusjcvju̒!
hsbuvju!ͤj!qpbuf!gj!qbsubkbu̒!mjcfs!dv!bmͨj!vujmj{bupsj!́o!tdpqvsj!qfstpobmf-!fevdbͨjpobmf!tbv!ef!dfsdfubsf-!dv!dpoejͨjb!
q̒tus̒sjj!dbmju̒ͨjj!ef!bvups!ͤj!b!usjnjufsjmps!mb!psjhjobm/!Bvupsvm!q̒tusfb{̒!upbuf!esfquvsjmf!ofqbusjnpojbmf!btvqsb!
ufyuvmvj!ͤj!ov!pgfs̒!ojdjp!hbsboͨjf!fyqsft̒!tbv!jnqmjdju̒/!Dpnqbojjmf-!qspevtfmf!ͤj!ovnfmf!nfoͨjpobuf!́o!dbsuf!
qpu!gj!gjdujwf!tbv!gpmptjuf!db!fyfnqmf/!Bvupsvm!ov!ftuf!s̒tqvo{̒ups!qfousv!ojdjp!dpotfdjoͨ̒!b!vujmj{̒sjj!jogpsnbͨjjmps!
pgfsjuf/!Jogpsnbͨjjmf!dpoͨjovuf!́o!dbsuf!tvou!gvsoj{buf!#bͤb!dvn!tvou#-!g̒s̒!hbsboͨjf!ef!fyibvtujwjubuf!tbv!
sfmfwboͨ̒/!Bvupsvm!ov! ftuf!s̒tqvo{̒ups!qfousv!ebvofmf! bddjefoubmf!tbv! joejsfduf! sf{vmubuf! ejo! vujmj{bsfb!
jogpsnbͨjjmps-!dpevmvj!tbv!qsphsbnfmps!dpoͨjovuf!́o!bdfbtu̒!dbsuf/!Fyfnqmfmf!ef!dpe!qsf{foubuf!́o!bdfbtu̒!dbsuf!
tvou!epbs!́o!tdpqvsj!fevdbͨjpobmf/!Djujupsjj!mf!vujmj{fb{̒!qf!qspqsjvm!sjtd/!Bvupsvm!sfdpnboe̒!db!upbuf!tpmvͨjjmf!
tpguxbsf!t̒!gjf!uftubuf!́objoue de a fi utilizate într-vo!nfejv!ef!qspevdͨjf/!Upbuf!n̒sdjmf!dpnfsdjbmf!ͤj!efovnjsjmf!
ef!qspevtf!nfoͨjpobuf!́o!ufyu!tvou!n̒sdj!dpnfsdjbmf-!n̒sdj!dpnfsdjbmf!́osfhjtusbuf!tbv!n̒sdj!ef!tfswjdjj!bmf!
dpnqbojjmps!sftqfdujwf!ͤj!tvou!qspqsjfubufb!qspqsjfubsjmps!sftqfdujwj/!Vujmj{bsfb!bdftups!ovnf!́o!dbsuf!ov!jnqmjd̒!
ojdjp!sfmbͨjf!tbv!bqspcbsf!ejo!qbsufb!qspqsjfubsjmps!bdftupsb/!Nfoͨjpobsfb!qspevtfmps!tbv!tfswjdjjmps!ufsͨjmps!ov!
dpotujuvjf!p!sfdpnboebsf!tbv!ov!jnqmjd̒!p!bqspcbsf/!Ovnfmf!dpnqbojjmps!ͤj!qspevtfmps!vujmj{buf!́o!fyfnqmf!qpu!
gj! n̒sdj! dpnfsdjbmf! bmf! qspqsjfubsjmps! mps/! Mjolvsjmf! d̒usf! tjuf-vsjmf! xfc! bmf! ufsͨjmps!tvou! gvsoj{buf! qfousv!
dpnpejubuf! ͤj! ov! jnqmjd̒! gbquvm! d̒! bvupsvm! bqspc̒! jogpsnbͨjjmf! gvsoj{buf! qf! tjuf-urile respective. Toate 
statisticile, citaufmf!ͤj!tuvejjmf!djubuf!fsbv!bduvbmf!mb!npnfouvm!sfebdu̒sjj/!Ebufmf!tf!qpu!npejgjdb!́o!ujnq/! 

Bdfbtu̒! dbsuf! ftuf! ejtusjcvju̒! tvc! mjdfoͨ̒! Dsfbujwf! Dpnnpot! Busjcvjsf-Opo! dpnfsdjbm̒-Nu derivate 4.0 
International (CC BY-NC-OE!5/1*/!P!qvufͨj!dpqjb!ͤj!ejtusjcvj!́o!tdpqvsj!ofdpnfsdjbmf-!dv!dpoejͨjb!t̒!q̒tusbͨj!
dbmjubufb!ef!bvups!ͤj!t̒!ov!gbdfͨj!ojdjp!npejficare. 
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QSFGBͧ̑!MB!DFB!EF-B!EPVB!FEJͧJF 

Bdfbtu̒!dbsuf!ftuf!sf{vmubuvm!vovj!ejbmph!wjv!dv!dpnvojubufb!qspgftjpobm̒/!Fb!tf!cb{fb{̒!qf!ovnfspbtf!
ejtdvͨjj!qspgftjpobmf!qsjwjoe!hftujpobsfb!ebufmps!́o!joevtusjb!dpotusvdͨjjmps-!dbsf!bv!bwvu!mpd!qf!ejwfstf!qmbu.
gpsnf!qspgftjpobmf!ͤj!qmbugpsnf!ef!tpdjbm!nfejb/!Bdftuf!ejtdvͨjj!bv!efwfoju!cb{b!qfousv!bsujdpmf-!qvcmjdbͨjj!
ͤj!nbufsjbmf!wj{vbmf!dbsf!bv!hfofsbu!vo!s̒tqvot!mbsh!́o!dpnvojubufb!qspgftjpobm̒/!Dpoͨjovuvm!bvupsvmvj!
busbhf!njmjpbof!ef!wj{vbmj{̒sj!́o!gjfdbsf!bo!qf!ejwfstf!qmbugpsnf!ͤj!mjncj-!sfvojoe!qspgftjpojͤuj!ejo!epnfojvm!
ejhjubmj{̒sjj!dpotusvdͨjjmps/ 

˦o!ufsnfo!ef!vo!bo!ef!mb!qvcmjdbsfb!qsjnfj!fejͨjj-!dbsufb!b!gptu!dpnboebu̒!ef!fyqfsͨj!ejo!qftuf!61!ef!ͨ̒sj-!
ejo!Csb{jmjb!ͤj!Qfsv!q˵o̒!́o!Nbvsjujvt!ͤj!Kbqpojb/!B!epvb!fejͨjf!b!d̒sͨjj-!qf!dbsf!p!ͨjofͨj!bdvn!́o!n˵joj-!b!
gptu!sfwj{vju̒!ͤj!fyujot̒!qf!cb{b!gffecack-vmvj!fyqfsͨjmps-!b!dsjujdjmps!bevtf!qsjnfj!fejͨjj!ͤj!b!ejtdvͨjjmps!ejo!
cercurile profesionale. Ebupsju̒!gffecbdl-ului, cea de-b!epvb!fejͨjf!b!gptu!fyujot̒!tfnojgjdbujw;!bv!gptu!
be̒vhbuf!opj!dbqjupmf!qsjwjoe!ufiopmphjjmf!DBE (BIM*!ͤj!dsfbsfb!ef!qspdftf!FUM fgjdjfouf/!Ovn̒svm!fyfn.
qmfmps!qsbdujdf!ͤj!bm!tuvejjmps!ef!db{!b!gptu-!ef!btfnfofb-!n̒sju!tfnojgjdbujw/!Ef!p!wbmpbsf!efptfcju̒!ftuf!
feedback-vm!ef!mb!mjefsjj!ejo!joevtusjb!dpotusvdͨjjmps-!dpnqbojjmf!ef!dpotvmuboͨ̒!ͤj!nbsjmf!dpnqbojj!JU-!dbsf!
l-bv!bcpsebu!qf!bvups!dv!́ousfc̒sj!mfhbuf!ef!ejhjubmj{bsf!ͤj!joufspqfsbcjmjubuf bu˵u!́objouf-!d˵u!ͤj!evq̒!qvcmj.
dbsfb!qsjnfj!wfstjvoj!b!d̒sͨjj/!Nvmͨj!ejousf!bdfͤujb!bv!bqmjdbu!efkb!bcpse̒sjmf!eftdsjtf!́o!dbsuf!tbv!joufoͨjp.
ofb{̒!t̒!gbd̒!bdftu!mvdsv!́o!wjjupsvm!bqspqjbu 

jͧofͨj!́o!n˵joj!p!dbsuf!dsfbu̒!qsjo!ejtdvͨjj!iͤ schimburi active de opinii. Qsphsftvm!tf!obͤuf!́o!ejbmph-!́o!
dpogsvoubsfb!ef!pqjojj!ͤj!́o!eftdijefsfb!d̒usf!opj!bcpse̒sj/!W̒!nvmͨvnjn!qfousv!d̒!gbdfͨj!qbsuf!ejo!bdftu!
ejbmph/!Dsjujdjmf!evnofbwpbtus̒!dpotusvdujwf!tubv!mb!cb{b!́ncvo̒u̒ͨjsjmps!wjjupbsf/!Ebd̒!h̒tjͨj!fspsj!́o!ufyu!
tbv!epsjͨj!t̒!́nq̒su̒ͤjͨj!jefj!ͤj!tvhftujj-!psjdf!gffecbdl!ftuf!cjofwfoju/!Datele de contact sunt furnizate la 
tg˵sͤjuvm!d̒sͨjj 

 

EF!DF!FTUF!DBSUFB!HSBUVJȖ@ 

Bdfbtu̒!dbsuf!b!gptu!dpodfqvu̒!db!p!sftvst̒!fevdbͨjpobm̒!eftdijt̒!nfoju̒!t̒!ejtfnjof{f!bcpse̒sj!np.
efsof!bmf!hftujpo̒sjj!ebufmps!́o!joevtusjb!dpotusvdͨjjmps/!Qsjnb!wfstjvof!b!d̒sͨjj!b!tfswju!esfqu!cb{̒!qfousv!
dpmfdubsfb!ef!dpnfoubsjj!ͤj!tvhftujj!ejo!qbsufb!dpnvoju̒ͨjj!qspgftjpobmf-!dbsf!bv!qfsnjt!́ncvo̒u̒ͨjsfb!
tusvduvsjj!ͤj!dpoͨjovuvmvj!nbufsjbmvmvj/!Upbuf!dpnfoubsjjmf-!tvhftujjmf!ͤj!jefjmf!bv!gptu!bufou!bobmj{buf!ͤj!́odps.
qpsbuf!́o!bdfbtu̒!wfstjvof!sfwj{vju̒/!Tdpqvm!d̒sͨjj!ftuf!ef!b!bkvub!qspgftjpojͤujj!ejo!epnfojvm!dpotusvdͨjjmps!
t̒!́oͨfmfbh̒!jnqpsuboͨb!mvdsvmvj!dv!ebufmf;!́o!npe!tjtufnbujd-!dpoͤujfou!ͤj!dv!vo!pdij!qf!wbmpbsfb!qf!ufsnfo!
mvoh!b!jogpsnbͨjjmps/!Bvupsvm!b!bevobu!fyfnqmf-!jmvtusbͨjj!ͤj!pctfswbͨjj!qsactice din mai mult de 10 ani de lucru 
́o!epnfojvm!ejhjubmj{̒sjj!dpotusvdͨjjmps/!Cea mai mare parte a acestui material s -b!o̒tdvu!ejo!qspjfduf!sfbmf-!
ejtdvͨjj!dv!johjofsj!iͤ dezvoltatori-!qbsujdjqbsfb!mb!jojͨjbujwf!joufsobͨjpobmf!ͤj!tfnjobsjj!ef!gpsnbsf/!Cartea 
ftuf!p!́odfsdbsf!ef!b!tusvduvsb!fyqfsjfoͨb!bdvnvmbu̒!ͤj!ef!b!p!́nq̒su̒ͤj!́ous-un mod accesibil. Ebd̒!epsjͨj!
t̒!tqsjkjojͨj!ejtfnjobsfb!́o!dpoujovbsf!b!jefjmps!ejo!dbsuf!ͤj!t̒!pcͨjofͨj!vo!gpsnbu!dpowfobcjm!qfousv!mfduvs̒-!
mvdsv!dv!fyfnqmf!ͤj!nbufsjbmf!vizuale - qvufͨj!bdij{jͨjpob!p!wfstjvof!ujq̒sju̒. 

 

DREPTURI DE UTILIZARE 

Upbuf!nbufsjbmfmf-!jmvtusbͨjjmf!ͤj!gsbhnfoufmf!ejo!bdfbtu̒!dbsuf!pot fi reproduse, citate sau utilizate în orice 
gpsnbu!ͤj!qf!psjdf!tvqpsu-!dv!dpoejͨjb!nfoͨjpo̒sjj!tvstfj;!bvupsbuvm!Bsufn!Cpjlp!ͤj!ujumvm!d̒sͨjj!#Ebub-Driven 
Dpotusvdujpo#/!W̒!nvmͨvnjn!qfousv!sftqfduvm!qfousv!nvod̒!ͤj!ejtfnjobsfb!dvopͤujoͨfmps.

http://datadrivenconstruction.io/books


Efejd!bdfbtu̒!dbsuf!dv!sfdvopͤujoͨ̒!tjodfs̒!gbnjmjfj!nfmf-!dbsf!nj-a 
jotvgmbu!ef!mb!p!w˵stu̒!gsbhfe̒!p!esbhptuf!qspgvoe̒!qfousv!dpot.
usvdͨjj-!psbͤvmvj!nfv!njojfs!obubm!qfousv!mfdͨjjmf!ef!sf{jtufoͨ̒!iͤ tpͨjfj 
nfmf-!upqphsbg-!bm!d̒sfj!tqsjkjo!ofdmjouju!b!gptu!jotqjsbͨjb!nfb!dpot.

ubou̒/ 



 

QFOUSV!DJOF!FTUF!BDFBTȖ!DBSUF 
 
Tdsjt̒!́ous-vo!mjncbk!bddftjcjm-!bdfbtu̒!dbsuf!tf!besftfb{̒!vofj!hbnf!mbshj!ef!
djujupsj!ejo!joevtusjb!dpotusvdͨjjmps!- ef!mb!tuvefoͨj!ͤj!́odfq̒upsj!dbsf!epsftd!t̒!
́oͨfmfbh̒!fmfnfoufmf!ef!cb{̒!bmf!qspdftfmps!npefsof!ef!dpotusvdͨjf!q˵o̒!mb!
qspgftjpojͤuj!dbsf!bv!ofwpjf!ef!p!nfupepmphjf!bduvbmj{bu̒!qfousv!hftujpobsfb!
ebufmps!́o!dpotusvdͨjj. Gjf!d̒!tvoufͨj!bsijufdu-!johjofs, maistru, manager de cons-
usvdͨjj!tbv!bobmjtu!ef!ebuf-!bdftu!hije!dvqsjo{̒ups-!dv!ovnfspbtf!jmvtusbͨjj!ͤj!hsb.
gjdf!vojdf-!pgfs̒!jogpsnbͨjj!wbmpspbtf!eftqsf!npevm!ef!vujmj{bsf!b!ebufmps!́o!bgb.
dfsj!qfousv!pqujnj{bsfb!ͤj!bvupnbuj{bsfb!qspdftfmps-!́ncvo̒u̒ͨjsfb!qrocesului 
efdj{jpobm!ͤj!hftujpobsfb!qspjfdufmps!ef!dpotusvdͨjj!mb!ejgfsjuf!ojwfmvsj!dv!bkvupsvm!
instrumentelor moderne  

Dbsufb!ftuf!vo!hije!dvqsjo{̒ups!dbsf!dpncjo̒!cb{fmf!ufpsfujdf!ͤj!sfdpnboe̒sjmf!
practice pentru integrarea tehnicilor de gestionare a datelor în procesele de 
dpotusvdͨjf/!Dbsufb!tf!dpodfousfb{̒!qf!vujmj{bsfb!tusbufhjd̒!b!jogpsnbͨjjmps!qfo.
tru optimizarea opesbͨjvojmps-!bvupnbuj{bsfb!qspdftfmps-!́ncvo̒u̒ͨjsfb!qspdf.
tvmvj!efdj{jpobm!ͤj!hftujpobsfb!fgjdjfou̒!b!qspjfdufmps!vujmj{˵oe!jotusvnfouf!ej.
gitale moderne. 

Bdfbtu̒!dbsuf!bdpqfs̒!btqfdufmf!ufpsfujdf!ͤj!qsbdujdf!bmf!mvdsvmvj!dv!jogpsnbͨjj!
́o!joevtusjb!dpotusvdͨjjmps/!Qsjo!fyfnqmf!efubmjbuf-!bdfbtub!fyqmpsfb{̒!nfupep.
mphjb!qbsbnfusj{̒sjj!tbsdjojmps-!dpmfdubsfb!dfsjoͨfmps-!qsfmvdsbsfb!ebufmps!oft.
usvduvsbuf!ͤj!nvmujgpsnbu!ͤj!usbotgpsnbsfb!bdftupsb!́o!tpmvͨjj!fgjdjfouf!qfousv!
dpnqbojjmf!ef!dpotusvdͨjj/ 

Djujupsvm!qbsdvshf!tvddftjw!esvnvm!ef!mb!gpsnbsfb!dfsjoͨfmps!ͤj!ef{wpmubsfb!np.
efmfmps!ef!ebuf!ef!cb{̒!mb!qspdftf!nbj!dpnqmfyf!ef!joufhsbsf!b!tvstfmps!fufsp.
hfof!ef!jogpsnbͨjj-!dsfbsfb!ef!FUM -procese, construirea de conducte de infor-
nbͨjj!jͤ!npefmf!ef!́ow̒ͨbsf!bvupnbu̒/!Bcpsebsfb!tfdwfoͨjbm̒!qfsnjuf!efnpot.
usbsfb!dmbs̒!b!nfdbojtnfmps!ef!pshboj{bsf!ͤj!bvupnbuj{bsf!b!qspdftfmps!ef!bgb.
dfsj!ͤj!b!tjtufnfmps!ef!tvqpsu!efdj{jpobm!́o!joevtusjb!dpotusvdͨjjmps/!Gjfdbsf!qbsuf!
b!d̒sͨjj!tf!́odifjf!dv!vo!dbqjupm!qsbdujd!dbsf!dpoͨjof!jotusvdͨjvoj!qbt!dv!qbt!df!
qfsnju!bqmjdbsfb!jnfejbu̒!b!dvopͤujoͨfmps!epc˵oejuf!́o!qspjfduf!sfbmf/ 

 



 

TJOPQTJT!BM!VOPS!Q̑SͧJ!BMF!D̑SͧJJ 

 
Bdfbtu̒!dbsuf!ftuf!tusvduvsbu̒!́o!kvsvm!dpodfquvmvj!ef!usbotgpsnbsf!b!ebufmps!́o!mboͨvm!wbmpsjd: de 
mb!dpmfdubsfb!ebufmps!ͤj!btjhvsbsfb!dbmju̒ͨjj!mb!qsfmvdsbsfb!bobmjujd̒!ͤj!fyusbhfsfb!ef!tpmvͨjj!qsbd.
ujdf!wbmpspbtf!vujmj{˵oe!jotusvnfouf!ͤj!nfupepmphjj!npefsof/ 

Qbsufb!2;!Fwpmvͨjb!ejhjubm̒!́o!dpotusvdͨjj!- vsn̒sfͤuf!usbotgpsnbsfb!jtupsjd̒!b!hftujpo̒sjj!ebufmps!
ef!mb!u̒cmjͨfmf!ef!mvu!mb!tjtufnfmf!ejhjubmf!npefsof-!bobmj{˵oe!bqbsjͨjb!tjtufnfmps!modulare iͤ 
jnqpsuboͨb!upu!nbj!nbsf!b!ejhjubmj{̒sjj!jogpsnbͨjjmps!́o!dpoufyuvm!sfwpmvͨjjmps!joevtusjbmf/ 

Qbsufb!3;!Qspwpd̒sjmf!jogpsnbͨjpobmf!qfousv!joevtusjb!dpotusvdͨjjmps!- fyqmpsfb{̒!qspcmfnfmf!
mfhbuf!ef!gsbhnfoubsfb!ebufmps-!#tjmp{vsjmf!ef!jogpsnbͨjj#-!jnqbduvm!bcpse̒sjj!HiPPO asupra 
qspdftvmvj!efdj{jpobm!ͤj!mjnju̒sjmf!gpsnbufmps!ef!qspqsjfubuf-!tvhfs˵oe!luarea în considerare a 
usfdfsjj!mb!fdptjtufnfmf!BJ!ͤj!MMN/ 

Qbsufb!4;!Tjtufnbuj{bsfb!ebufmps!́o!dpotusvdͨjj!- gpsnfb{̒!p!ujqpmphjf!b!ebufmps!ejo!dpotusvdͨjj-!
eftdsjf!nfupefmf!ef!pshboj{bsf!ͤj!joufhsbsf!b!bdftupsb!́o!sistemele dpsqpsbujwf!ͤj!ejtdvu̒!despre 
dsfbsfb!ef!dfousf!ef!dpnqfufoͨ̒!qfousv!tuboebsej{bsfb!qspdftfmps!jogpsnbͨjpobmf/ 

Qbsufb!5;!Btjhvsbsfb!dbmju̒ͨjj!ebufmps!- qsf{jou̒!nfupepmphjj!qfousv!usbotgpsnbsfb!jogpsnbͨjjmps!
ejtqbsbuf!́o!ebuf!tusvduvsbuf!ef!dbmjubuf-!jodmvtjw!fyusbhfsfb!ebufmps!ejo!ejwfstf!tvstf-!wbmjebsfb!ͤj!
modelarea cu ajutorul LLM. 

Qbsufb!6;!Dbmdvmbsfb!dptuvsjmps!ͤj!b!ujnqvmvj!- bcpsefb{̒!ejhjubmj{bsfb!dbmdvmfmps!ef!dptu!ͤj!
qmbojgjdbsf-!bvupnbuj{bsfb!pcͨjofsjj!wpmvnfmps!ejo!npefmf!CAD (BIM), tehnologiile de modelare 
4D-9E!ͤj!dbmdvmvm!FTH!bm!qspjfdufmps!ef!dpotusvdͨjj/ 

Qbsufb!7;!DBE!ͤj!CJN!- bobmj{fb{̒!dsjujd!fwpmvͨjb!ufiopmphjjmps!ef!qspjfdubsf-!qspcmfnfmf!mfhbuf!ef!
joufspqfsbcjmjubufb!tjtufnfmps-!ufoejoͨfmf!d̒usf!gpsnbuf!ef!ebuf!eftdijtf!ͤj!qfstqfdujwfmf!ef!
bqmjdbsf!b!joufmjhfoͨfj!bsujgjdjbmf!́o!qspjfdubsf/ 

Qbsufb!8;!Bobmj{b!ͤj!bvupnbuj{bsfb!ebufmps!- bobmj{fb{̒!qsjodjqjjmf!ef!wj{vbmj{bsf!b!jogpsnbͨjjmps-!
indicatorii -difjf!ef!qfsgpsnboͨ̒-!qspdftfmf!FUM-!jotusvnfoufmf!ef!psdiftusbsf!b!gmvyvsjmps!ef!mvdsv!
ͤj!bqmjdbsfb!npefmfmps!ef!mjncbk!qfousv!bvupnbuj{bsfb!tbsdjojmps!ef!svujo̒/ 

Qbsufb!9;!Tupdbsfb!ͤj!hftujpobsfb!ebufmps!- fyqmpsfb{̒!gpsnbufmf!ef!tupdbsf!b!ebufmps-!dpodfqufmf!
de data warehouse ͤ i ebub!mblf-!qsjodjqjjmf!ef!hftujpobsf!b!ebufmps!ͤj!opjmf!bcpse̒sj-!jodmvtjw!cb{fmf!
ef!ebuf!wfdupsjbmf!ͤj!nfupepmphjjmf!EbubPqt!ͤj!WfdupsPqt/ 

Qbsufb!:;!Cjh!Ebub!ͤj!́ow̒ͨbsfb!bvupnbu̒!- tf!dpodfousfb{̒!qf!usbo{jͨjb!d̒usf!bobmj{b!pcjfdujw̒!
cb{bu̒!qf!ebuf!jtupsjdf-!Joufsofuvm!pcjfdufmps!qf!ͤboujfsfmf!ef!dpotusvdͨjj!ͤj!bqmjdbsfb!bmhpsjunjmps!
ef!́ow̒ͨbsf!bvupnbu̒!qfousv!b!qsf{jdf!dptuvsjmf!ͤj!ufsnfofmf!qspjfdufmps/ 

Qbsufb!21;!Joevtusjb!dpotusvdͨjjmps!́o!fsb!ebufmps!ejhjubmf!- qsf{jou̒!p!qsjwjsf!btvqsb!wjjupsvmvj!
joevtusjfj!dpotusvdͨjjmps-!bobmj{˵oe!usfdfsfb!ef!mb!bobmj{b!dbv{bm̒!mb!mvdsvm!dv!dpsfmbͨjj-!dpodfquvm!
ef!#Vcfsj{bsf#!b!dpotusvdͨjjmps!ͤj!tusbufhjjmf!qfousv!usbotgpsnbsfb!ejhjubm̒/ 
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D˵u!ujnq!qpbuf!dpnqbojb!evnofbwpbtus̒!t̒!s̒n˵o̒!dpnqfujujw̒!́ous-o lume în care ufiopmphjb!fwpmvfb{̒!

sbqje!ͤj!́o!dbsf!gjfdbsf!btqfdu!bm!bgbdfsjmps-!ef!mb!tjodspoj{bsf!ͤj!dbmdvmbsfb!dptuvsjmps!mb!bobmj{b!sjtdvsjmps-!

ftuf!bvupnbuj{bu!ef!npefmf!ef!́ow̒ͨbsf!bvupnbu̒@ 

Joevtusjb!dpotusvdͨjjmps-!dbsf!fyjtu̒!ef!d˵oe!fyjtu̒!pnfojsfb-!tf!bgm̒!́o!qsbhvm!vofj!tdijnc̒sj!sfwpmvͨjpobsf!

dbsf!qspnjuf!t̒!tdijncf!dpnqmfu!npevm!́o!dbsf!of!h˵oejn!mb!dpotusvdͨjjmf!usbejͨjpobmf/!Efkb!́o!bmuf!

sectoare ale economiei, digitalizarea nu numai d̒!tdijnc̒!sfhvmjmf-!ebs!tdpbuf!ef!qf!qjbͨ̒!g̒s̒!njm̒!

́ousfqsjoefsjmf!dbsf!ov!bv!sfvͤju!t̒!tf!bebquf{f!mb!opvm!nfejv!ef!qsfmvdsbsf!b!ebufmps!ͤj!ov!tvou!dbqbcjmf!

t̒!́ncvo̒u̒ͨfbtd̒!wjuf{b!ef!mvbsf!b!efdj{jjmps!)figura 1). 

 

Fig. 1 Wjuf{b!ef!mvbsf!b!efdj{jjmps!́o!joevtusjb!dpotusvdͨjjmps!efqjoef!ef!gbdupsvm!vnbo!nbj!eft!
decât în alte industrii.  

Tfdupsvm!cbodbs-!dpnfsͨvm!dv!bn̒ovouvm-!mphjtujdb!ͤj!bhspcvtjofttvm!tf!́oesfbqu̒!sbqje!d̒usf!ejhjubmj{bsfb!

dpnqmfu̒-!́o!dbsf!jofybduju̒ͨjmf!ͤj!pqjojjmf!tvcjfdujwf!ov!́ͤj!nbj!bv!mpdvm/!Bmhpsjunjj!npefsoj!tvou!dbqbcjmj!t̒!

bobmj{f{f!dbouju̒ͨj!fopsnf!ef!ebuf!ͤj!t̒!pgfsf!dmjfoͨjmps!qsfwj{jvoj!fybduf!- gjf!d̒!ftuf!wpscb!ef!qspcbcjmj.

ubufb!sbncvst̒sjj!vovj!́nqsvnvu-!ef!svufmf!pqujnf!ef!mjwsbsf!tbv!ef!qsphop{bsfb!sjtdvsjmps/ 

Dpotusvdͨjjmf!tvou!vob!ejousf!vmujnfmf!joevtusjj!dbsf!gbd!usbo{jͨjb!jofwjubcjm̒!ef!mb!tpmvͨjj!cb{buf!qf!pqjojjmf!

vops!tqfdjbmjͤuj!cjof!qm̒ujͨj!mb!tpmvͨjj!cb{buf!qf!ebuf/!Bdfbtu̒!usbo{jͨjf!ftuf!efufsnjobu̒!ov!ovnbj!ef!opjmf!

dbqbdju̒ͨj!ufiopmphjdf-!dj!ͤj!ef!dsfͤufsfb!dfsjoͨfmps!qjfͨfj!ͤj!bmf!dmjfoͨjmps!́o!nbufsjf!ef!usbotqbsfoͨ̒-!qsfdj{jf!

ͤj!sbqjejubuf/ 

Robotizarea, automatizarea proceselor, datele deschise ͤj!qsfwj{jvojmf!cb{buf!qf!bdftufb!ov!nbj!tvou!epbs!

qptjcjmju̒ͨj-!dj!jofwjubcjmf/!Nbkpsjubufb!́ousfqsjoefsjmps!ejo!joevtusjb!dpotusvdͨjjmps-!dbsf!fsbv!sfdfou!sftqpotb.

cjmf!gbͨ̒!ef!dmjfou!qfousv!dbmdvmbsfb!wpmvnvmvj-!b!dptuvsjmps-!b!evsbufj!qspjfdufmps!ͤj!b!dpouspmvmvj!dbmju̒ͨjj-!sjtd̒!

bdvn!t̒!tf!usbotgpsnf!́o!simple executante de comenzi-!g̒s̒!b!mvb!efdj{jj-cheie (Fig. 2). 
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Ebupsju̒!qsphsftfmps!́osfhjtusbuf!́o!dffb!df!qsjwfͤuf!qvufsfb!ef!dbmdvm-!bmhpsjunjj!ef!́ow̒ͨbsf!bvupnbu̒!ͤj!

democratizarea accesului la date-!́o!qsf{fou!ftuf!qptjcjm̒!dpncjobsfb!bvupnbu̒!b!ebufmps!ejo!ejgfsjuf!tvstf-!

qfsnjͨ˵oe!p!bobmj{̒!nbj!bqspgvoebu̒!b!qspdftfmps-!qsfejdͨjb!sjtdvsjmps!ͤj!pqujnj{bsfb!dptuvsjmps!́o!fubqfmf!

ef!ejtdvͨjf!bmf!vovj!qspjfdu!ef!dpotusvdͨjj/!Bdftuf!ufiopmphjj!bv!qpufoͨjbmvm!ef!b!́ncvo̒u̒ͨj!sbejdbm!fgjdjfoͨb!

ͤj!ef!b!sfevdf!dptuvsjmf!́o!́ousfhvm!tfdups/ 

 

Fig. 2 Dmjfouvm!ov!ftuf!joufsftbu!ef!gbdupsj!vnboj!fydftjwj!́o!dbmfb!sfbmj{̒sjj!qspjfduvmvj!t̒v/ 

˦o!djveb!uvuvsps!bwboubkfmps!pgfsjuf!ef!opjmf!jotusvnfouf!ͤj!dpodfquf-!joevtusjb!dpotusvdͨjjmps!s̒n˵of!nvmu!́o!

vsnb!bmups!tfdupbsf!bmf!fdpopnjfj!́o!dffb!df!qsjwfͤuf!bepqubsfb!opjmps!ufiopmphjj/ 

Dpogpsn!sbqpsuvmvj!JU!Nfusjdt!Lfz!Ebub!3128-!joevtusjb!dpotusvdͨjjmps!tf!tjuvfb{̒!qf!vmujnvm!mpd!

́o!dffb!df!qsjwfͤuf!difmuvjfmjmf!JU!ejo!bmuf!2:!joevtusjj![1]. 

Dsfͤufsfb!sbqje̒!b!wpmvnvmvj!ef!ebuf!ͤj!b!dpnqmfyju̒ͨjj!qspdftfmps!efwjof!p!c̒ubjf!ef!dbq!qfousv!dpoevdfsfb!

́ousfqsjoefsjmps-!jbs!qsjodjqbmb!qspcmfn̒!́o!vujmj{bsfb!opjmps!ufiopmphjj!ftuf!d̒!ebufmf-!́o!djveb!bcvoefoͨfj!mps-!

s̒n˵o!gsbhnfoubuf-!oftusvduvsbuf!ͤj!beftfb!jodpnqbujcjmf!́ousf!ejgfsjuf!tjtufnf!ͤj!qspevtf!tpguxbsf/!

Bdftub!ftuf!npujwvm!qfousv!dbsf!nvmuf!dpnqbojj!ejo!tfdupsvm!dpotusvdͨjjmps!tvou!bdvn!qsfpdvqbuf!́o!qsjnvm!

rând de problemele legate de calitatea datelor, care pot fi rezolvate doar prin implementarea unor sisteme 

fgjdjfouf!ͤj!bvupnbuj{buf!ef!hftujpobsf!ͤj!bobmj{̒/! 

Dpogpsn!vovj!tpoebk!sfbmj{bu!ef!LQNH­!́o!s˵oevm!nbobhfsjmps!ejo!epnfojvm!dpotusvdͨjjmps!́o!

2023 [2], sistemele informatice de gestionare a proiectelor (PMIS*-!bobmj{b!bwbotbu̒!ͤj!ef!cb{̒!b!

datelor ͤj!npefmbsfb!jogpsnbͨjjmps!eftqsf!dm̒ejsj!)CJN*!bv!dfm!nbj!nbsf!qpufoͨjbm!ef!b!́ncvo̒u̒ͨj!

sboebnfouvm!jowftujͨjjmps!́o!qspjfduf!)figura 3). 
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Fig. 3 Tpoebk!́o!s˵oevm!nbobhfsjmps!ef!dpnqbojj!ef!dpotusvdͨjj;!df!ufiopmphjj!wps!pgfsj!dfm!nbj!
nbsf!sboebnfou!bm!jowftujͨjjmps!)SPJ*!́o!qspjfdufmf!ef!dbqjubm@!)qf!cb{b!nbufsjbmfmps!\2]). 

Tpmvͨjb!mb!qspwpd̒sjmf!btpdjbuf!dv!joufhsbsfb!ebufmps!́o!qspdftfmf!ef!bgbdfsj!dpotu̒!́o!btjhvsbsfb!vofj!dbmju̒ͨj!

sjejdbuf!b!jogpsnbͨjjmps-!vujmj{bsfb!vops!gpsnbuf!ef!ebuf!befdwbuf!ͤj!bqmjdbsfb!vops!nfupef!fgjdjfouf!qfousv!

dsfbsfb-!tupdbsfb-!bobmj{b!ͤj!qsfmucrarea datelor. 

Sfbmj{bsfb!wbmpsjj!ebufmps!gpsͨfb{̒!ejwfstf!joevtusjj!t̒!tf!́oefq̒suf{f!ef!bqmjdbͨjjmf!j{pmbuf!ͤj!ef!tusvduvsjmf!

dpnqmfyf!ef!hftujpobsf!cjspdsbujd̒/!˦o!tdijnc-!bddfouvm!tf!nvu̒!qf!dsfbsfb!ef!opj!bcpse̒sj!bmf!bsijufduvsjj!

jogpsnbͨjfj-!usbotgpsn˵oe!dpnqbojjme în întreprinderi moderne bazate pe date. Mai devreme sau mai târziu, 

ͤj!joevtusjb!dpotusvdͨjjmps!wb!gbdf!bdftu!qbt-!usfd˵oe!ef!mb!p!fwpmvͨjf!ejhjubm̒!usfqubu̒!mb!p!befw̒sbu̒!sfwpmvͨjf!

ejhjubm̒!dbsf!wb!bgfdub!upbuf!dpnqbojjmf. 

Usfdfsfb!mb!qspdftf!ef!bgbdfsj!cb{buf!qf!ebuf!ov!wb!gj!vͤpbs̒/!Nvmuf!dpnqbojj!tf!wps!dpogsvoub!

dv!qspwpd̒sj!efpbsfdf!ejsfdupsjj!ov!́oͨfmfh!́oupuefbvob!dvn!t̒!vujmj{f{f!tfuvsjmf!ibpujdf!ef!

ebuf!qfousv!b!́ncvo̒u̒ͨj!fgjdjfoͨb!ͤj!dsfͤufsfb!bgbdfsjmps/ 

Bdfbtu̒!dbsuf!q̒usvoef!́o!mvnfb!ebufmps-!́o!dbsf!jogpsnbͨjjmf!efwjo!p!sftvst̒!tusbufhjd̒!difjf!dbsf!efufsnjo̒!

fgjdjfoͨb!ͤj!evsbcjmjubufb!qspdftfmps!ef!bgbdfsj/!Pebu̒!dv!dsfͤufsfb!sbqje̒!b!jogpsnbͨjjmps-!dpnqbojjmf!tf!

dpogsvou̒!dv!opj!qspwpd̒sj/!Usbotgpsnbsfb!ejhjubm̒!ov!nbj!ftuf!epbs!vo!dvw˵ou!mb!npe̒!- ea devine o 

necesitate. 
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Fig. 4 Ebufmf!ͤj!qspdftfmf!tvou!gvoebnfouvm!dpotusvdͨjfj/ 

B!́oͨfmfhf!usbotgpsnbsfb!́otfbno̒!b!gj!dbqbcjm!t̒!fyqmjdj!dpnqmfyvm!́o!dvwjouf!tjnqmf/!Bdftub!ftuf!npujwvm!

qfousv!dbsf!dbsufb!ftuf!tdsjt̒!́ous-vo!mjncbk!bddftjcjm!ͤj!ftuf!́otpͨju̒!ef!jmvtusbͨjjmf!bvupsvmvj-!dsfbuf!tqfdjbm!

pentru a explica clar conceptele cifjf/!Bdftuf!ejbhsbnf-!hsbgjdf!ͤj!wj{vbmj{̒sj!tvou!dpodfqvuf!qfousv!b!

fmjnjob!cbsjfsfmf!ef!qfsdfqͨjf!ͤj!qfousv!b!gbdf!nbufsjbmvm!joufmjhjcjm!dijbs!ͤj!qfousv!dfj!dbsf!boufsjps!

dpotjefsbv!btugfm!ef!tvcjfduf!qsfb!dpnqmfyf/!Upbuf!jmvtusbͨjjmf-!ejbhsbnfmf!ͤj!hsbgjdfmf!ejo!bdfbtu̒!dbsuf!

tvou!dsfbuf!ef!bvups!ͤj!dpodfqvuf!tqfdjbm!qfousv!b!wj{vbmj{b!dpodfqufmf-cheie descrise în text. 

P!jnbhjof!wbmpsfb{̒!d˵u!p!njf!ef!dvwjouf!\4^/ 

- Fred R. Barnard, ilustrator englez, 1927. 

Qfousv!b!dpofdub!ufpsjb!dv!qsbdujdb-!wpn!vujmj{b!jotusvnfouf!ef!joufmjhfoͨ̒!bsujgjdjbm̒!)́o!tqfdjbm-!npefmf!ef!

mjncbk*!dbsf!w̒!qfsnju!t̒!ef{wpmubͨj!tpmvͨjj!g̒s̒!b!bwfb!ofwpjf!ef!dvopͤujoͨf!bqspgvoebuf!ef!qsphsbnbsf/!

Ebd̒!tvoufͨj!psjfoubu!tqsf!nbufsjbmf!qsbdujdf!ͤj!tvoufͨj!nbj!joufsftbu!ef!mvdsvm!qsbdujd!dv!ebufmf-!qvufͨj!t̒sj!

qftuf!qsjnb!qbsuf!jouspevdujw̒!ͤj!t̒!usfdfͨj!ejsfdu!mb!b!epvb!qbsuf!b!d̒sͨjj-!voef!́odfqf!eftdsjfsfb!fyfnqlelor 

ͤj!b!db{vsjmps!dpodsfuf/ 

Dv!upbuf!bdftufb-!ov!usfcvjf!t̒!bwfͨj!bͤufqu̒sj!fydftjwf!ef!mb!jotusvnfoufmf!AI (Artificial Intelligence) , de 

́ow̒ͨbsf!bvupnbu̒!ͤj!LLM (Large Language Models) ́ o!hfofsbm/!G̒s̒!ebuf!ef!jousbsf!ef!dbmjubuf!ͤj!p!́oͨfmfhfsf!

qspgvoe̒!b!tvcjfduvmvj-!dijbs!ͤj!dfj!nbj!bwbotbͨj!bmhpsjunj!ov!qpu!pgfsj!sf{vmubuf!gjbcjmf!ͤj!tfnojgjdbujwf/! 

Tbuzb!Obefmmb-!DFP!bm!Njdsptpgu-!bwfsuj{fb{̒!dv!qsjwjsf!mb!sjtdvm!vofj!cvmf!́o!joufmjhfoͨb!bsujgjdjbm̒!

la începutul anului 2025 [4], comparând hype-ul actual cu bula dot-dpn/!Bdftub!tvcmjojb{̒!gbquvm!

d̒!bgjsnbͨjjmf!qsjwjoe!bujohfsfb!vops!sfqfsf!BHJ!)joufmjhfoͨ̒!hfofsbm̒!bsujgjdjbm̒*!g̒s̒!p!kvtujgjdbsf!

befdwbu̒!tvou!#nbojqvm̒sj!g̒s̒!tfot!bmf!qbsbnfusjmps#/!Obefmmb!dpotjefs̒!d̒!tvddesul real al AI ar 

usfcvj!t̒!gjf!n̒tvsbu!qsjo!dpousjcvͨjb!tb!mb!dsfͤufsfb!QJC-vmvj!hmpcbm-!nbj!efhsbc̒!efd˵u!qsjo!bd.

dfouvm!fydftjw!qvt!qf!dvwjouf!mb!npe̒/ 
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˦o!tqbufmf!uvuvsps!wpscfmps!mb!npe̒!eftqsf!opjmf!ufiopmphjj!ͤj!dpodfquf!tf!bgm̒!p!nvod̒!dpnqmfy̒!ͤj!njovͨj.

pbt̒!qfousv!b!btjhvsb!dbmjubufb!ebufmps-!qbsbnfusj{bsfb!qspdftfmps!ef!bgbdfsj!ͤj!bebqubsfb!jotusvnfoufmps!

la sarcinile reale. 

P!bcpsebsf!cb{bu̒!qf!ebuf!ov!ftuf!vo!qspevt!qf!dbsf!́m!qvufͨj!eftd̒sdb!tbv!dvnq̒sb!qvs!ͤj!

tjnqmv/!Ftuf!p!tusbufhjf!dbsf!usfcvjf!dpotusvju̒/!Bdfbtub!́odfqf!dv!p!qsjwjsf!opv̒!btvqsb!qsp.

dftfmps!ͤj!qspcmfnfmps!fyjtufouf-!jbs!bqpj!ofdftju̒!p!njͤdbsf!ejtdjqmjobu̒!́o!ejsfdͨjb!bmfbt̒/ 

Qsjodjqbmjj!ef{wpmubupsj!ef!tpguxbsf!ͤj!gvsoj{psj!ef!bqmjdbͨjj!ov!wps!gj!npupsvm!tdijnc̒sjj!́o!joevtusjb!dpot.

usvdͨjjmps-!qfousv!nvmͨj!ejousf!fj!p!bcpsebsf!cb{bu̒!qf!ebuf!sfqsf{fou˵oe!p!bnfojoͨbsf!mb!besftb!npefmvmvj!

lor de afaceri consacrat.  

Alte industrii \tqsf!efptfcjsf!ef!dpotusvdͨjj^, cum ar fi industria auto, au trecut deja 

qsjo!tdijnc̒sj!sbejdbmf!ͤj!qfsuvscbupbsf-!jbs!usbotgpsnbsfb!mps!ejhjubm̒!ftuf!́o!qmjo̒!eft.

g̒ͤvsbsf/!Dpnqbojjmf!ef!dpotusvdͨjj!usfcvjf!t̒!bdͨjpof{f!sbqje!ͤj!efdjtjw;!dpnqbojjmf!

bhjmf!wps!dvmfhf!sfdpnqfotf!vsjbͤf-!́o!ujnq!df!qfousv!dfmf!dbsf!f{ju̒-!sjtdvsjmf!wps!gj!

severe. H˵oejͨj-w̒!mb!cvmwfstbsfb!qf!dbsf!gpuphsbgjb!ejhjubm̒!b!qspwpdbu-p!́o!bdfbtu̒!

industrie [5]. 

 

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

Dpnqbojjmf!dbsf!sfdvoptd!pqpsuvoju̒ͨjmf!ͤj!cfofgjdjjmf!opjj!bcpse̒sj!́o!ujnq!vujm!wps!pcͨjof!vo!bwboubk!

dpnqfujujw!evsbcjm!ͤj!wps!qvufb!t̒!tf!ef{wpmuf!ͤj!t̒!dsfbtd̒!g̒s̒!b!efqjoef!ef!tpmvͨjjmf!nbsjmps!gvsoj{psj/ 

Bdfbtub!ftuf!ͤbotb!evnofbwpbtus̒!ov!ovnbj!t̒!́ogsvoubͨj!wjjupbsfb!gvsuvo̒!b!ejhjubmj{̒sjj!jogpsnbͨjjmps-!dj!ͤj!

t̒!qsfmvbͨj!dpouspmvm!btvqsb!bdftufjb/!˦o!bdfbtu̒!dbsuf!wfͨj!h̒tj!ov!epbs!p!bobmj{̒!b!tu̒sjj!bduvbmf!b!joevtusjfj-!

dj!ͤj!sfdpnboe̒sj!dpodsfuf!qfousv!sfh˵oejsfb!ͤj!sftusvduvsbsfb!qspdftfmps!ͤj!bgbdfsjj!ewt/!qfousv!b!efwfoj!vo!

mjefs!́o!opvb!fs̒!b!dpotusvdͨjjmps!ͤj!qfousv!b!w̒!́ncvo̒u̒ͨj!fyqfsjfoͨb!qspgftjpobm̒/ 

Wjjupsvm!ejhjubm!bm!dpotusvdͨjjmps!ov!́otfbno̒!epbs!vujmj{bsfb!ef!opj!ufiopmphjj!ͤj!qsphsbnf-!dj!ͤj!sfh˵oejsfb!

gvoebnfoubm̒!b!hftujpo̒sjj!ebufmps!ͤj!b!npefmfmps!ef!bgbdfsj/! 

Ftuf!dpnqbojb!evnofbwpbtus̒!qsfh̒uju̒!qfousv!bdfbtu̒!tdijncbsf!tusbufhjd̒@
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I PARTE  

EF!MB!ȖCMJͧFMF!EF!MVU!MB!SFWPMVͧJB!

EJHJUBM̑;!DVN!B!FWPMVBU!JOGPSNBͧJB!˦O!

DPOTUSVDͧJJ 

 

Qsjnb!qbsuf!b!d̒sͨjj!fybnjofb{̒!fwpmvͨjb!jtupsjd̒!b!hftujpo̒sjj!ebufmps!́o!joevtusjb!

dpotusvdͨjjmps-!ef!mb!́osfhjtus̒sjmf!qsjnjujwf!qf!tvqpsu!gj{jd!mb!fdptjtufnfmf!ejhjubmf!

npefsof/!Tf!bobmj{fb{̒!usbotgpsnbsfb!ufiopmphjjmps!ef!hftujpobsf!b!jogpsnbͨjjmps-!

bqbsjͨjb!tjtufnfmps!FSQ ͤj!jnqbduvm!gsbhnfou̒sjj!ebufmps!btvqsb!fgjdjfoͨfj!

qspdftfmps!ef!bgbdfsj/!P!bufoͨjf!efptfcju̒!ftuf!bdpsebu̒!qspdftvmvj!ef!digitalizare a 

jogpsnbͨjjmps!jͤ!jnqpsuboͨfj!dsftd˵oef!b!bobmj{fj!pcjfdujwf!́o!mpdvm!kvefd̒ͨjj!

tvcjfdujwf!b!fyqfsͨjmps/!Dsfͤufsfb!fyqpofoͨjbm̒!b!wpmvnvmvj!ef!jogpsnbͨjj!dv!dbsf!tf!

dpogsvou̒!joevtusjb!npefso̒!b!dpotusvdͨjjmps!ͤj!qspwpd̒sjmf!btpdjbuf!qfousv!

sistemele de întreprindere sunt fybnjobuf!́o!efubmjv/!Ftuf!fyqmpsbu̒!qp{jͨjpobsfb!

joevtusjfj!dpotusvdͨjjmps!́o!dpoufyuvm!dfmfj!ef-a pausb!ͤj!dfmfj!ef-b!djodfb!sfwpmvͨjj!

joevtusjbmf-!qsfdvn!ͤj!qpufoͨjbmvm!ef!vujmj{bsf!b!joufmjhfoͨfj!bsujgjdjbmf ͤj!b!bcpse̒sjmps!

centrate pe date pentru crearea unui avantaj competitiv durabil. 
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CAPITOL 1.1.  

FWPMVͧJB!VUJMJ[̑SJJ!EBUFMPS!˦O!JOEVTUSJB!DPOTUSVDͧJJMPS 

Obͤufsfb!fsfj!ebufmps!́o!dpotusvdͨjj 

˦o!vsn̒!dv!bqspyjnbujw!21!111!ef!boj-!́o!qfsjpbeb!ofpmjujd̒-!pnfojsfb!b!g̒dvu!p!usbo{jͨjf!sfwpmvͨjpobs̒!́o!

ef{wpmubsfb!tb-!bcboepo˵oe!tujmvm!ef!wjbͨ̒!opnbe!́o!gbwpbsfb!wjfͨjj!tfefoubsf-!dffb!df!b!evt!mb!bqbsjͨjb!

qsjnfmps!dm̒ejsj!qsjnjujwf!ejo!mvu-!mfno!ͤj!qjbus̒![6]/!Ejo!bdftu!npnfou!́odfqf!jtupsjb!joevtusjfj!dpotusvdͨjjmps/ 

Qf!n̒tvs̒!df!djwjmj{bͨjjmf!t-bv!ef{wpmubu-!bsijufduvsb!b!efwfoju!ejo!df!́o!df!nbj!dpnqmfy̒-!dpoevd˵oe!mb!

bqbsjͨjb!qsjnfmps!ufnqmf!sjuvbmf!ͤj!dm̒ejsj!qvcmjdf/!Dpnqmfyjubufb!dsftd˵oe̒!b!qspjfdufmps!bsijufduvsbmf!b!

jnqvt!johjofsjmps!ͤj!nbobhfsjmps!ejo!Boujdijubuf!t̒!dsff{f!qsjnfmf!́osfhjtus̒sj!ͤj!dbmdvmf/!Qsjnfmf!́osfhjtus̒sj!

qf!u̒cmjͨf!ef!mvu!ͤj!qbqjsvtvsj!jodmvefbv!beftfb!p!eftdsjfsf!b!mphjdjj!dbsf!tu̒ufb!mb!cb{b!dbmdvm̒sjj!dbouju̒ͨjj!

ef!nbufsjbmf!ef!dpotusvdͨjf!ofdftbsf-!b!dptuvmvj!bdftupsb!ͤj!b!dbmdvm̒sjj!qm̒ͨjj!qfousv!mvds̒sjmf!fgfduvbuf![7]. 

Btugfm!b!́odfqvu!fsb!vujmj{̒sjj!ebufmps!́o!dpotusvdͨjj!- dv!nvmu!́objouf!ef!bqbsjͨjb!ufiopmphjjmps!ejhjubmf!npefsof!

(Figura 1.1-1). 

 

 

Fig. 1.1-1 Dspopmphjb!ef{wpmu̒sjj!ufiopmphjfj!jogpsnbͨjfj!́o!dpotusvdͨjj;!ef!mb!jogpsnbͨjb!wfscbm̒!
mb!joufmjhfoͨb!bsujgjdjbm̒/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Ef!mb!mvu!ͤj!qbqjsvt!mb!ufiopmphjb!ejhjubm̒ 

Qsjnfmf!epwf{j!epdvnfoubsf!́o!epnfojvm!dpotusvdͨjjmps!ebufb{̒!ejo!qfsjpbeb!dpotusvdͨjfj!qjsbnjefmps-!́o!

jurul anilor 3000-4000 î.Hr[7]/!Ef!buvodj-!q̒tusbsfb!́osfhjtus̒sjmps!tdsjtf!b!gbdjmjubu!ͤj!́otpͨju!qsphsftvm!́o!jo.

evtusjb!dpotusvdͨjjmps-!qfsnjͨ˵oe!bdvnvmbsfb!ͤj!tjtufnbuj{bsfb!dvopͤujoͨfmps!dbsf-!́o!vsn̒upsjj!21!111!ef!

boj-!bv!dpoevt!mb!jopwbͨjj!tfnojgjdbujwf!́o!nfupefmf!ef!dpotusvdͨjf!ͤj!bsijufduvs̒/ 

Vujmj{bsfb!qsjnfmps!tvqpsuvsj!gj{jdf!́o!dpotusvdͨjj-!dvn!bs!gj!u̒cmjͨfmf!ef!mvu-!qbqjsvtvm!ef!bdvn!njj!ef!boj!

(Figura 1.1-2) sau hârtia "A0" din anii 1980-!qfousv!b!́osfhjtusb!ebuf-!ov!b!bwvu!jojͨjbm!tdpqvm!ef!b!bqmjdb!bdftuf!

jogpsnbͨjj!mb!qspjfduf!opj/!Tdpqvm!qsjodjqbm!bm!bdftups!́osfhjtus̒sj!fsb!ef!b!efubmjb!tubejvm!bduvbm!bm!proiectului , 

jodmvtjw!dbmdvmfmf!qsjwjoe!nbufsjbmfmf!ofdftbsf!ͤj!dptuvm!mvds̒sjmps/!˦o!npe!tjnjmbs-!́o!mvnfb!ef!btu̒{j-!ejtqp.

nibilitatea datelor de proiectare iͤ a modelelor digitale ov!hbsboufb{̒!́oupuefbvob!bqmjdbsfb!bdftupsb!́o!

qspjfduf!wjjupbsf!ͤj!beftfb!tfswfͤuf!́o!qsjodjqbm!db!jogpsnbͨjj!qfousv!dbmdvmfmf!bduvbmf!bmf!nbufsjbmfmps!ofdf.

sare ͤ j!bmf!dptuvsjmps!ef!dpotusvdͨjf. 

 

 

Fig. 1.1-2 Un papirus din secolul al III-lea î.Hr. care descrie costul picturii diferitelor tipuri de 
ferestre dintr -vo!qbmbu!sfhbm!gpmptjoe!ufiojdb!fodbvtujd̒/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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B!gptu!ofwpjf!ef!bqspyjnbujw!6!111!ef!boj!qfousv!db!pnfojsfb!t̒!usfbd̒!ef!mb!dpowfstbͨjjmf!

wfscbmf!mb!epdvnfoufmf!tdsjtf!́o!hftujpobsfb!qspjfdufmps!ef!dpotusvdͨjj!ͤj!ef!bdffbͤj!qfsjpbe̒!

de timp qfousv!b!usfdf!ef!mb!i˵sujf!mb!ebufmf!ejhjubmf!db!sftvst̒!qsjodjqbm̒!qfousv!qmbojgjdbsf!ͤj!

control . 

Mb!gfm!dvn!ef{wpmubsfb!sfmbͨjjmps!dpnfsdjbmf!ͤj!npofubsf!b!tujnvmbu!bqbsjͨjb!tdsjtvmvj!ͤj!b!qsjnjmps!bwpdbͨj!

qfousv!tpmvͨjpobsfb!mjujhjjmps-!mb!gfm!ͤj!qsjnfmf!́osfhjtus̒sj!bmf!dptuvsjmps!nbufsjbmfmps!ͤj!bmf!epnfojvmvj!ef!

bdujwjubuf!́o!dpotusvdͨjj!bv!dpoevt!mb!bqbsjͨjb!qsjnjmps!nbobhfsj!́o!joevtusjb!dpotusvdͨjjmps-!bmf!d̒sps!busjcvͨjj!

jodmvefbv!epdvnfoubsfb-!npojupsj{bsfb!ͤj!sftqpotbcjmjubufb!qfousv!jogpsnbͨjjmf-difjf!qsjwjoe!ufsnfofmf!ͤj!

costurile proiectelor.  

˦o!qsf{fou-!ebufmf!kpbd̒!vo!spm!nvmu!nbj!jnqpsubou;!ov!ovnbj!d̒!́osfhjtusfb{̒!efdj{jjmf!mvbuf-!ebs!efwjo!ͤj!vo!

jotusvnfou!ef!qsfejdͨjf!ͤj!npefmbsf!b!wjjupsvmvj/!Bdftub!ftuf!gvoebnfouvm!qf!dbsf!tf!dpotusvjfͤuf!bcpsebsfb!

npefso̒!b!qspdftfmps!́o!hftujpobsfb!qroiectelor - usbotgpsnbsfb!fyqfsjfoͨfj!bdvnvmbuf!́ous-un sistem 

efdj{jpobm!cb{bu!qf!ebuf!tusvduvsbuf!ͤj!wfsjgjdbcjmf. 

Qspdftvm!db!jotusvnfou!qfousv!p!fyqfsjfoͨ̒!cb{bu̒!qf!ebuf 

˦o!dfousvm!psjd̒svj!qspdft!tf!bgm̒!usbotgpsnbsfb!fyqfsjfoͨfj!boufsjpbsf!́ous-un instrument de planificare a 

viitorului. Fyqfsjfoͨb!́o!tfot!npefso!ftuf!vo!tfu!tusvduvsbu!ef!ebuf!dbsf!qpu!gj!bobmj{buf!qfousv!b!gbdf!qsf.

wj{jvoj!́o!dvopͤujoͨ̒!ef!dbv{̒.  

Ebufmf!jtupsjdf!tvou!dfmf!dbsf!tubv!mb!cb{b!qsfwj{jvojmps-!efpbsfdf!efnpotusfb{̒!́o!npe!dmbs!

sf{vmubufmf!bdujwju̒ͨjj!eftg̒ͤvsbuf!ͤj!pgfs̒!p!qfstqfdujw̒!btvqsb!gbdupsjmps!dbsf!bgfdufb{̒!

aceste rezultate. 

T̒!mv̒n!vo!fyfnqmv!dpodsfu!ejo!epnfojvm!dpotusvdͨjjmps!npopmjujdf;!de obicei-!buvodj!d˵oe!tf!qmbojgjd̒!db.

lendarul mvds̒sjmps-!tf!jbv!́o!dpotjefsbsf!wpmvnvm!ef!cfupo-!dpnqmfyjubufb!tusvduvsjj!ͤj!dpoejͨjjmf!nfufpspmp.

gice. T̒!qsftvqvofn!d̒!vo!bovnju!ͤfg!ef!ͤboujfs!tbv!datele istorice ale companiei pentru ultimii trei ani 

(2023-2025*!bsbu̒!d̒!uvsobsfb!vofj!tusvduvsj!npopmjujdf!ef!311!n±!qf!wsfnf!qmpjpbt̒!b!evsbu!́ousf!5-6!ͤj!7!

zile (Fig. 1.1-3*/!Bdftuf!tubujtujdj!bdvnvmbuf!efwjo!cb{b!ef!qsfejdͨjf!b!ufsnfofmps!ef!fyfdvͨjf!ͤj!ef!dbmdvmbsf!

b!dptuvsjmps!sftvstfmps!buvodj!d˵oe!tf!qmbojgjd̒!mvds̒sj!tjnjmbsf!́o!qspjfduf!wjjupbsf/!Qf!cb{b!bdftups!ebuf!

istorice , maistrul sau estimatorul qpbuf!gbdf!p!qsfwj{jvof!́o!dvopͤujoͨ̒!ef!dbv{̒-!cb{bu̒!qf!fyqfsjfoͨ̒-!b!

ujnqvmvj!ofdftbs!qfousv!gjobmj{bsfb!mvds̒sjmps!tjnjmbsf!viitoare ́o!3137-!́o!dpoejͨjj!tjnjmbsf/ 

˦o!bdftu!db{!bm!bobmj{fj!ujnqvmvj-!qspdftvm!bobmjujd!bdͨjpofb{̒!db!vo!nfdbojtn!ef!usbotgpsnbsf!b!ebufmps!

ejtqbsbuf!́o!fyqfsjfoͨf!tusvduvsbuf!ͤj!bqpj!́ous-vo!jotusvnfou!ef!qmbojgjdbsf!qsfdjt̒/!Ebufmf!ͤj!qspdftfmf!

sunt un ecosistem unic în care unul nu poate fyjtub!g̒s̒!dfm̒mbmu/ 

Ovn̒sbͨj!dffb!df!ftuf!ovn̒sbcjm-!n̒tvsbͨj!dffb!df!ftuf!n̒tvsbcjm!ͤj!gbdfͨj!n̒tvsbcjm!

dffb!df!ov!ftuf!n̒tvsbcjm!\9^. 

 

- Galileo Galilei 
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Fig. 1.1-3 Ebufmf!jtupsjdf!bdͨjpofb{̒!db!vo!tfu!ef!ebuf!ef!bousfobnfou!qfousv!qsf{jdfsfb!vofjb!
dintre valorile din viitor  

În peisajul comercial actual, analiza datelor efwjof!p!dpnqpofou̒!ftfoͨjbm̒!b!hftujpo̒sjj!fgjdjfouf!b!

qspjfdufmps-!b!pqujnj{̒sjj!qspdftfmps!ͤj!b!mv̒sjj!efdj{jjmps!tusbufhjdf/!Joevtusjb!dpotusvdͨjjmps!tu̒q˵ofͤuf!usfq.

tat patru niveluri-cheie ale analizei-!gjfdbsf!s̒tqvo{˵oe!mb!p!́ousfcbsf!tqfdjgjd̒!ͤj!pgfsjoe!cfofgjdjj!vojdf!

(Fig. 1.1-4): 

 Bobmj{̒!eftdsjqujw̒ - s̒tqvoef!mb!́ousfcbsfb!#ce s-a întâmplat?" ͤ j!gvsoj{fb{̒!ebuf!jtupsjdf!ͤj!

sbqpbsuf!qsjwjoe!fwfojnfoufmf!ͤj!sf{vmubufmf!ejo!usfdvu: în ultimii trei ani (2023-2025), a fost nevoie 

ef!5-6!q˵o̒!mb!7!{jmf!qfousv!b!uvsob!p!tusvduvs̒!npopmjujd̒!ef!311n±!qf!wsfnf!qmpjpbt̒/! 

 Bobmj{b!ejbhoptujd̒!- s̒tqvoef!mb!́ousfcbsfb!#de ce s-a întâmplat asta?" prin identificarea cauzelor 

problemelor;!bobmj{b!bsbu̒!d̒!ujnqvm!ef!uvsobsf!b!tusvduvsjj!npopmjujdf!b!dsftdvu!ejo!dbv{b!wsfnjj!

qmpjpbtf-!dbsf!b!́odfujoju!qspdftvm!ef!́ou̒sjsf!b!cfupovmvj 

 Bobmj{b!qsfejdujw̒!- psjfoubu̒!tqsf!wjjups-!qsf{jdf!sjtdvsjmf!qptjcjmf!ͤj!ufsnfofmf!ef!fyfdvͨjf!

s̒tqvo{˵oe!mb!́ousfcbsfb!#ce se va întâmpla?";!qf!cb{b!ebufmps!jtupsjdf-!tf!qsf{jdf!d̒!uvsobsfb!vofj!

tusvduvsj!npopmjujdf!tjnjmbsf!ef!311!n±!qf!wsfnf!qmpjpbt̒!́o!3137!wb!evsb!bqspyjnbujw!6-6!{jmf-!

mv˵oe!́o!dpotjefsbsf!upͨj!gbdupsjj!ͤj!ufoejoͨfmf!dvoptdvuf/ 

 Bobmj{b!qsftdsjqujw̒ - pgfs̒!sfdpnboe̒sj!bvupnbuf!ͤj!s̒tqvoef!mb!́ousfcbsfb!#df!t̒!gbdfn?", 

qfsnjͨ˵oe!́ousfqsjoefsjmps!t̒!bmfbh̒!bdͨjvojmf!pqujnf;!Qfousv!b!pqujnj{b!mvds̒sjmf-!de exemplu, se 

sfdpnboe̒;!vujmj{bsfb!ef!bejujwj!tqfdjbmj!qfousv!b!bddfmfsb!́ou̒sjsfb!cfupovmvj!́o!dpoejͨjj!ef!

vnjejubuf!sjejdbu̒<!qmbojgjdbsfb!uvso̒sjj!qfousv!qfsjpbefmf!dv!dfb!nbj!njd̒!qspcbcjmjubuf!ef!

qsfdjqjubͨjj<!bnfobkbsfb!ef!be̒qptuvsj!ufnqpsbsf!qfousv!tusvduvs̒, care vor reduce timpul de lucru 

la 4-5-6!{jmf!dijbs!ͤj!́o!dpoejͨjj!nfufpspmphjdf!ofgbwpsbcjmf/ 

 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 1.1-4 Qsjodjqbmfmf!ujqvsj!ef!bobmj{̒: de la descrierea trecutului la luarea bvupnbu̒!a 
deciziilor . 

Usbotgpsnbsfb!ejhjubm̒!dpnqmfu̒-!dbsf!jnqmjd̒!p!usbo{jͨjf!d̒usf!bobmj{b!tjtufnfmps!ͤj!hftujpobsfb!cb{bu̒!qf!

ebuf-!ofdftju̒!ov!epbs!fyufsobmj{bsfb-!dj!ͤj!gpsnbsfb!vofj!fdijqf!joufsof!dpnqfufouf/!Membrii -cheie ai unei 

btugfm!ef!fdijqf!bs!usfcvj!t̒!gjf!nbobhfsj!ef!qspevt-!johjofsj!ef!ebuf-!bobmjͤuj ͤj!ef{wpmubupsj-!dbsf!wps!mvdsb!

́o!tus˵ot̒!dpmbcpsbsf!dv!voju̒ͨjmf!pqfsbͨjpobmf!(Fig. 4.3-9)/!Bdfbtu̒!dpmbcpsbsf!ftuf!ofdftbs̒!qfousv!b!pune 

́ousfc̒sj!analitice inteligente iͤ pentru a parametriza eficient sarcinile decizionale ale întreprinderilor. Într-o 

tpdjfubuf!jogpsnbͨjpobm̒-!ebufmf!efwjo!ov!epbs!vo!jotusvnfou!bvyjmjbs-!dj!cb{b!qfousv!qsfwj{jvoj!ͤj!pqujnj{bsf/! 

˦o!dpotusvdͨjj-!usbotgpsnbsfb!ejhjubm̒!tdijnc̒!gvoebnfoubm!npevm!́o!dbsf!jotubmbͨjjmf!tvou!qspjfdubuf-!hf.

tujpobuf!ͤj!fyqmpbubuf/!Bdftu!qspdft!ftuf!efovnju!ejhjubmj{bsfb!jogpsnbͨjjmps!- în care toate aspectele pro-

dftvmvj!ef!dpotusvdͨjf!tvou!ejhjubmj{buf!́ous-p!gpsn̒!ejhjubm̒!befdwbu̒!qfousv!bobmj{̒/ 

 

Ejhjubmj{bsfb!jogpsnbͨjjmps!qsjwjoe!qspdftfmf!ef!dpotusvdͨjf! 

Ujnq!ef!njmfojj-!dboujubufb!ef!jogpsnbͨjj!́osfhjtusbuf!́o!dpotusvdͨjj!ov!t-a schimbat aproape deloc, dar în 

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 în ultimii doi ani (în-

cepând cu 2015)/!Dv!upbuf!bdftufb-!nbkpsjubufb!́ousfqsjoefsjmps!ov!vujmj{fb{̒!qf!efqmjo!bdftuf!

ebuf-!efpbsfdf!bdftufb!gjf!s̒n˵o!́o!tjtufnf!j{pmbuf-!gjf!tvou!qvs!ͤj!tjnqmv!bsijwbuf!g̒s̒!p!bobmj{̒!

sfbm̒/! 

Dsfͤufsfb!wpmvnvmvj!de date s-a accelerat în ultimii ani, dublându-se de la 15 zettabytes în 2015 la 181 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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zettabytes în 2025 [10]. În fiecare zi, serverele dpnqbojjmps!ef!dpotusvdͨjj!ͤj!proiectare sunt umplute cu doc-

vnfoubͨjf!ef!qspjfdu-!qsphsbnf!ef!mvdsv-!dbmdvmf!ͤj!calcule, rapoarte financiare. Pentru 2D/3D - desenele 

sunt utilizate formatele DWG, DXF ͤj!EHO, iar pentru modelele 3D - RVT, NWC, PLN ͤj!JGDǾ. Documentele 

ufyu-!ubcfmfmf!ͤj!qsf{fou̒sjmf!tvou!tbmwbuf!́o!gpsnbu!EPD-!XLSX ͤj!QQU/!˦o!qmvt!gbͨ̒!ef!́osfhjtus̒sjmf!wjefp!ͤj!

jnbhjojmf!ef!qf!ͤboujfs!- ́o!NQH!ͤj!KQFH-!ebufmf!́o!ujnq!sfbm!ef!mb!componentele IoT, etichetele RFID®  

)jefoujgjdbsf!ͤj!vsn̒sjsf*!ͤj!tjtufnfmf!ef!hftujpobsf!b!dm̒ejsjmps!CNT )npojupsj{bsf!ͤj!dpouspm* 

 

Fig. 1.1-5 Dsfͤufsfb!qbsbcpmjd̒!b!ebufmps!3121-2025 (pe baza [10]). 

Pebu̒!dv!dsfͤufsfb!sbqje̒!b!jogpsnbͨjjmps-!joevtusjb!dpotusvdͨjjmps!tf!dpogsvou̒!dv!ofdftjubufb!ov!ovnbj!ef!

b!dpmfdub!ͤj!tupdb!ebuf-!dj!ͤj!ef!b!btjhvsb!wfsjgjdbsfb-!wbmjebsfb-!n̒tvsbcjmjubufb!ͤj!qsfmvdsbsfb!bobmjujd̒!b!

acestora. În prezent, industria trece printr-p!gb{̒!bdujw̒!ef!ejhjubmj{bsf!b jogpsnbͨjjmps!- transformarea 

tjtufnbujd̒!b!uvuvsps!btqfdufmps!bdujwju̒ͨjj!ef!dpotusvdͨjj!́ous-p!gpsn̒!ejhjubm̒!befdwbu̒!qfousv!bobmj{̒-!

joufsqsfubsf!ͤj!bvupnbuj{bsf/ 

Digitalizarea jogpsnbͨjjmps!́otfbno̒!qsfmvbsfb!jogpsnbͨjjmps!eftqsf!upbuf!fouju̒ͨjmf!iͤ 

fmfnfoufmf!vovj!qspjfdu!ef!dpotusvdͨjf!iͤ despre procesul de dpotusvdͨjf!́o!tjof!- inclusiv 

eftqsf!dfmf!qf!dbsf!boufsjps!ov!mf!dpotjefsbn!efmpd!jogpsnbͨjj!- ͤj!dpowfsujsfb!mps!́ous-un 

format de date pentru a face jogpsnbͨjjmf!dvboujgjdbcjmf!ͤj!vͤps!ef!bobmj{bu/ 

˦o!dpoufyuvm!dpotusvdͨjjmps-!bdfbtub!́otfbno̒!dbqubsfb!iͤ ejhjubmj{bsfb!jogpsnbͨjjmps!privind toate elementele 

qspjfdufmps!ͤj!upbuf!qspdftfmf!- ef!mb!njͤdbsfb!vujmbkfmps!ͤj!b!pbnfojmps!qf!aͤntier q˵o̒!mb!dpoejͨjjmf!

nfufpspmphjdf!ͤj!dmjnbujdf!de pe aͤntier-!qsfͨvsjmf!dvsfouf!bmf!nbufsjbmfmps!iͤ ratele dobânzilor bancare 

centrale - pentru a genera modele analitice. 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Ebd̒!qvufͨj!n̒tvsb!dffb!df!wpscjͨj!ͤj!fyqsjnb!́o!djgsf-!buvodj!ͤujͨj!dfwb!eftqsf!tvcjfdu/!

Ebs!ebd̒!ov!́m!qvufͨj!fyqsjnb!dboujubujw-!dvopͤujoͨfmf!evnofbwpbtus̒!tvou!fyusfn!ef!

mjnjubuf!ͤj!oftbujtg̒d̒upbsf/!Qpbuf!gj!vo!qvodu!ef!qmfdbsf-!ebs!ov!ftuf!ojwfmvm!

adfw̒sbufj!dvopͤujoͨf!ͤujjoͨjgjdf/![11]. 

 

- W. Thomson (Lord Kelvin), 1824-2:18-!pn!ef!ͤujjoͨ̒!csjubojd 

Ejhjubmj{bsfb!jogpsnbͨjjmps!efq̒ͤfͤuf!dv!nvmu!bcpsebsfb!usbejͨjpobm̒!b!dpmfdu̒sjj!jogpsnbͨjjmps-!́o!dbsf!fsbv!

́osfhjtusbͨj!epbs!qbsbnfusjj!ef!cb{̒-!dvn!bs!gj!psfmf!ef!nvod̒!tbv!dptuvsjmf!sfbmf!bmf!nbufsjbmfmps/!˦o!qsf{fou-!

aproape orice eveniment poate fi transformat într -un flux de date care poate fi analizat în profunzime cu 

bkvupsvm!jotusvnfoufmps!bwbotbuf!ef!bobmj{̒!ͤj!bm!ufiojdjmps!ef!́ow̒ͨbsf!bvupnbu̒/!Joevtusjb!dpotusvdͨjjmps!b!

usfdvu!gvoebnfoubm!ef!mb!eftfof!qf!i˵sujf-!gpj!ef!dbmdvm!Fydfm!ͤj!jotusvdiͨuni verbale la sisteme digitale 

(figura 1.2-4*!́o!dbsf!gjfdbsf!fmfnfou!bm!vovj!qspjfdu!efwjof!p!tvst̒!ef!ebuf/!Dijbs!ͤj!bohbkbͨjj!- de la ingineri 

mb!nvodjupsjj!ef!qf!ͤboujfs!- tvou!bdvn!qsjwjͨj!db!p!dpmfdͨjf!ef!wbsjbcjmf!ejhjubmf!ͤj!tfuvsj!ef!ebuf/ 

Dpogpsn!tuvejvmvj!LQNH!#Qspwpd̒sj!gbnjmjbsf!- bcpse̒sj!opj;!Tuvejv!hmpcbm!qsjwjoe!dpotusvdͨjjmf!

2023", gemenii digitali, joufmjhfoͨb!bsujgjdjbm̒!)AI) iͤ Big Data, apar ca factori-cheie pentru 

́ncvo̒u̒ͨjsfb!sfoubcjmju̒ͨjj!qspjfdufmps![2]. 

Ufiopmphjjmf!npefsof!ov!ovnbj!d̒!tjnqmjgjd̒!dpmfdubsfb!jogpsnbͨjjmps-!g̒d˵oe-o ́ o!nbsf!qbsuf!bvupnbu̒-!ebs!

reduc sbejdbm!ͤj!dptuvsjmf!ef!tupdbsf!b!ebufmps/!Qsjo!vsnbsf-!́ousfqsjoefsjmf!tf!́oefq̒sufb{̒!ef!bcpsebsfb!

tfmfdujw̒!ͤj!qsfgfs̒!t̒!tupdif{f!́ousfbhb!hbn̒!ef!jogpsnbͨjj!qfousv!p!bobmj{̒!vmufsjpbs̒!(Fig. 2.1-5), ceea ce 

deschide pqpsuvoju̒ͨj!qpufoͨjbmf!pentru optimizarea proceselor în viitor. 

Digitalizarea jogpsnbͨjjmps!jͤ!ejhjubmj{bsfb!gbd!qptjcjm̒!eftdpqfsjsfb!wbmpsjj!btdvotf-!

neexploatate boufsjps-!b!jogpsnbͨjjmps/!Ebd̒!tvou!pshboj{buf!dpsftqvo{̒ups-!ebufmf!qpu!gj!

sfvujmj{buf-!sfjoufsqsfubuf!ͤj!joufhsbuf!́o!opj!tfswjdjj!ͤj!tpmvͨjj/ 

În viitor, ejhjubmj{bsfb! jogpsnbͨjjmps!wb! dpoevdf! qspcbcjm! mb! bvupnbuj{bsfb! dpnqmfu̒! b! hftujpo̒sjj!

epdvnfoufmps-!mb!jouspevdfsfb!vops!qspdftf!ef!dpotusvdͨjf!bvuphftujpobuf!ͤj!mb!bqbsjͨjb!vops!opj!qspgftjj!- 

bobmjͤuj!ef!ebuf!́o!dpotusvdͨjj-!fyqfsͨj!́o!hftujpobsfb!qspjfdufmps!dv!JB!ͤj!johjofsj!ejgitali. Proiectele de 

dpotusvdͨjj!wps!efwfoj!tvstf!ejobnjdf!ef!jogpsnbͨjj-!jbs!qspdftvm!efdj{jpobm!ov!tf!wb!nbj!cb{b!qf!jouvjͨjf!tbv!

fyqfsjfoͨ̒!tvcjfdujw̒-!dj!qf!gbquf!ejhjubmf!gjbcjmf!ͤj!sfqspevdujcjmf 

Jogpsnbͨjb!ftuf!qfuspmvm!tfdpmvmvj!YYJ-!jbs!bobmjujdb ftuf!npupsvm!dv!dpncvtujf!joufso̒!

[12]. 

 

 - Qfufs!Tpoefshbbse-!wjdfqsfͤfejouf!tfojps-!Hbsuofs® 
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Conform IoT Analytics 2024 [13], tf!qsfdpoj{fb{̒!d̒!difmuvjfmjmf!hmpcbmf!qfousv!hftujpobsfb!ͤj!

bobmj{b!ebufmps!wps!dsfͤuf!esbnbujd!ef!mb!296-6!njmjbsef!ef!epmbsj!́o!3134!mb!624-4!njmjbsef!ef!

epmbsj!q˵o̒!́o!3141-!dv!p!sbu̒!ef!dsfͤufsf!bovbm̒!dpnqvt̒!ef!27&/!Dv!upbuf!bdftufb-!ov!upbuf!

dpnqpofoufmf!dsftd!́o!bdfmbͤj!sjun;!bobmjujdb dsfͤuf!sbqje-!́o!ujnq!df!dsfͤufsfb!tupd̒sjj!

́odfujofͤuf/!Bobmj{b!wb!btjhvsb!dfb!nbj!sbqje̒!dsfͤufsf!́o!fdptjtufnvm!ef!hftujpobsf!b!ebufmps;!

tf!qsfdpoj{fb{̒!d̒!wb!dsfͤuf!ef!mb!71-7!njmjbsef!ef!epmbsj!́o!3134!mb!338-:!njmjbsef!ef!epmbsj!

q˵o̒!́o!3141-!dv!p!sbu̒!bovbm̒!dpnqvt̒!ef!dsfͤufsf!ef!38&/ 

Pebu̒! dv!digitalizarea bddfmfsbu̒!b! jogpsnbͨjjmps!jͤ! dsfͤufsfb! sbqje̒! b! wpmvnfmps! ef! jogpsnbͨjj-!

nbobhfnfouvm!qspjfdufmps!ef!dpotusvdͨjj!ͤj!bm!́ousfqsjoefsjmps!tf!dpogsvou̒!dv!ofdftjubufb!ef!b!tupdb-!bobmj{b!

ͤj!qsfmvdsb!́o!npe!tjtufnbujd!ebuf!ejwfstf-!beftfb!fufsphfof/!Db!s̒tqvot!mb!bdfbtu̒!qspwpdbsf-!́odfpând 

dv!njkmpdvm!bojmps!2::1-!joevtusjb!b!́odfqvu!p!usfdfsf!nbtjw̒!mb!dsfbsfb-!tupdbsfb!ͤj!hftujpobsfb!fmfduspojd̒!

b!epdvnfoubͨjfj!- ef!mb!gpj!ef!dbmdvm!ͤj!dbmdvmf!ef!qspjfdubsf!mb!eftfof!ͤj!dpousbduf/ 

Epdvnfoufmf!usbejͨjpobmf!qf!i˵sujf-!dbsf!ofdftju̒!tfno̒uvsj-!tupdbsf!gj{jd̒-!sfwj{vjsf!qfsjpejd̒!ͤj!bsijwbsf!́o!

evmbqvsj-!tvou!́ompdvjuf!usfqubu!ef!tjtufnf!ejhjubmf!dbsf!tupdifb{̒!ebufmf!́ous-un mod structurat - în baze de 

ebuf!bmf!bqmjdbͨjjmps!tqfdjbmj{bue. 
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CAPITOL 1.2.  

UFIOPMPHJJ!ͣJ!TJTUFNF!EF!NBOBHFNFOU!˦O!DPOTUSVDͧJJMF!

MODERNE 

Sfwpmvͨjb!ejhjubm̒!ͤj!bqbsjͨjb!tjtufnfmps!modulare MRP/ERP  

Era tupd̒sjj!ͤj!qsfmvds̒sjj!digitale npefsof!b!ebufmps!b!́odfqvu!dv!bqbsjͨjb!cfo{jj!nbhofujdf!́o!bojj!2:61-!dbsf!

b!eftdijt!qptjcjmjubufb!tupd̒sjj!ͤj!vujmj{̒sjj!vops!dbouju̒ͨj!nbsj!ef!jogpsnbͨjj/!Vsn̒upbsfb!eftdpqfsjsf!b!gptu!

bqbsjͨjb!voju̒ͨjmps!ef!ejtd-!dbsf!bv!tdijncbu!sbejdbm!bcpsebsfb!hftujpo̒sjj!ebufmps!́o!joevtusjb!dpotusvdͨjjmps/! 

Pebu̒!dv!ef{wpmubsfb!efqp{ju̒sjj!ebufmps-!vo!ovn̒s!nbsf!ef!dpnqbojj!bv!jousbu!qf!qjbͨb!tpmvͨjjmps!ͤj!bv!́odf.

qvu!t̒!ef{wpmuf!tpguxbsf!modular qfousv!dsfbsfb-!tupdbsfb-!qsfmvdsbsfb!ebufmps!ͤj!bvupnbuj{bsfb!tbsdjojmps!

ef!svujo̒ 

Dsfͤufsfb!fyqpofoͨjbm̒!b!jogpsnbͨjjmps!ͤj!b!jotusvnfoufmps!b!evt!mb!ofwpjb!ef!tpmvͨjj!joufhsbuf-!

modulare-!dbsf!ov!mvdsfb{̒!dv!gjͤjfsf!joejwjevbmf-!dj!bkvu̒!mb!hftujpobsfb!ͤj!dpouspmvm!gmvyvmvj!ef!

date în cadrul qspdftfmps!ͤj!qspjfdufmps. 

Qsjnfmf!jotusvnfouf!ef!qmbugpsn̒!dpnqmfuf!usfcvjbv!ov!ovnbj!t̒!tupdif{f!epdvnfouf-!dj!ͤj!t̒!epdvnfo.

uf{f!upbuf!dfsfsjmf!ef!npejgjdbsf!ͤj!pqfsbͨjvojmf!ejo!qspdftf;!djof!mf-b!jojͨjbu-!dbsf!b!gptu!epnfojvm!ef!bqmjdbsf!

bm!dfsfsjj!ͤj!df!b!gptu!́osfhjtusbu!́o!gjoal ca valoare sau atribut. În aceste scopuri, era necesar un sistem care 

t̒!qpbu̒!vsn̒sj!dbmdvmfmf!fybduf!ͤj!efdj{jjmf!mvbuf!(Fig. 1.2-1). Astfel de platforme au fost primele sisteme 

MRP )Nbufsjbm!Sfrvjsfnfout!Qmboojoh*!ͤj!FSQ (Enterprise Resource Planning) care au devenit populare de 

la începutul anilor 1990 [14] 

 

Figura 1.2-1 Qsphsftfmf!́o!ufiopmphjb!ef!tupdbsf!b!ebufmps!bv!dpoevt!mb!bqbsjͨjb!tjtufnfmps!FSQ 
în anii 1980. 

Primele sisteme MRP - ͤj!FSQ - bv!qvt!cb{fmf!fsfj!ejhjubmj{̒sjj!́o!hftujpobsfb!qspdftfmps!ef!bgbdfsj!ͤj!b!

qspjfdufmps!ef!dpotusvdͨjj/!Tjtufnfmf!modulare-!dpodfqvuf!jojͨjbm!qfousv!b!bvupnbuj{b!qspdftfmf!ef!bgbdfsj!

difjf-!bv!gptu!́o!dfmf!ejo!vsn̒!joufhsbuf!dv!tpmvͨjj!tpguxbsf!tvqmjnfoubsf-!nbj!gmfyjcjmf!ͤj!nbj!bebqubcjmf/! 
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Bdftuf!tpmvͨjj!tvqmjnfoubsf!bv!gptu!dpodfqvuf!qfousv!qsfmvdsbsfb!ebufmps!ͤj!hftujpobsfb!dpoͨjovuvmvj!

proiectelor (Fig. 1.2-2), fie au înlocuit anumite module ale sistemelor mari , fie le-au completat efectiv, 

fyujo{˵oe!gvodͨjpobmjubufb!́ousfhvmvj!tjtufn/ 

 

Fig. 1.2-2 Opjmf!tpmvͨjj!tpguxbsf!bv!busbt!p!bsnbu̒!ef!nbobhfsj!́o!bgbdfsj!qfousv!b!hftujpob!
fluxurile de date.  

În ultimele decenii, companiile au investit masiv în sisteme modulare [15], percepându-mf!db!tpmvͨjj!integrate 

pe termen lung. 

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

ERP ftuf!ef!:/111!ef!epmbsj/!˦o!nfejf-!bqspyjnbujw!37&!ejo!bohbkbͨjj!dpnqbojfj!vujmj{fb{̒!btugfm!

ef!tjtufnf/!Btugfm-!qfousv!p!pshboj{bͨjf!dv!211!ef!vujmj{bupsj-!dptuvm!upubm!bm!jnqmfnfou̒sjj!FSQ!

ajunge la aproximativ 900.000 de dolari. 

Jowftujͨjjmf!́o!tpmvͨjj!qspqsjfubsf-!́odijtf!ͤj!npevmbsf!tvou!ejo!df!́o!df!nbj!qvͨjo!kvtujgjdbuf!́o!dpoufyuvm!

ef{wpmu̒sjj!sbqjef!b!ufiopmphjjmps!npefsof-!gmfyjcjmf!ͤj!eftdijtf/!Ebd̒!btugfm!ef!jowftujͨjj!bv!gptu!efkb!

sfbmj{buf-!ftuf!jnqpsubou!t̒!tf!sffwbmvf{f!́o!npe!pcjfdujw!spmvm!tjtufnfmps!fyjtufouf;!ebd̒!bdftufb!s̒n˵o!

ftfoͨjbmf!qf!ufsnfo!mvoh!tbv!ebd̒!gvodͨjjmf!mps!qpu!gj!sfwj{vjuf!ͤj!jnqmfnfoubuf!nbj!fgjdjfou!ͤj!nbj!

transparent. 

Vob!ejousf!qsjodjqbmfmf!qspcmfnf!bmf!qmbugpsnfmps!ef!ebuf!npevmbsf!bduvbmf!ftuf!d̒!bdftufb!dfousbmj{fb{̒!

hftujpobsfb!ebufmps!́o!dbesvm!vops!bqmjdbͨjj!închise. Ca urmare, datele - activul principal al unei companii - 

efwjo!efqfoefouf!ef!tpmvͨjj!tpguxbsf!tqfdjgjdf-!ͤj!ov!jowfst/!Bdftu!mvdsv!mjnjufb{̒!sfvujmj{bsfb!jogpsnbͨjjmps-!

dpnqmjd̒!njhsbsfb!ͤj!sfevdf!bhjmjubufb!bgbdfsjj!́ous-un peisaj digital în schimbare rbqje̒/ 

Ebd̒!ftuf!qspcbcjm!db!sfmfwboͨb!tbv!jnqpsuboͨb!bsijufduvsjj!npevmbsf!́odijtf!t̒!tdbe̒!́o!wjjups-!ftuf!mphjd!

t̒!sfdvopbͤufn!dptuvsjmf!tvqpsubuf!btu̒{j!db!gjjoe!dptuvsj!jsfdvqfsbcjmf!ͤj!t̒!of!dpodfous̒n!btvqsb!vofj!

tdijnc̒sj!tusbufhjdf!d̒usf!vo!fdptjtufn!ejhjubm!nbj!eftdijt-!tdbmbcjm!ͤj!bebqubcjm/! 
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Software-vm!qspqsjfubs!tf!dbsbdufsj{fb{̒!qsjo!dpouspmvm!fydmvtjw!bm!ef{wpmubupsvmvj!btvqsb!

dpevmvj!tvst̒!ͤj!btvqsb!ebufmps!vujmj{bupsjmps!dsfbuf!́o!dbesvm!vujmj{̒sjj!bdftups!tpmvͨjj/!Spre 

deosebire de software-vm!dv!tvst̒!eftdijt̒-!vujmj{bupsjj!ov!bv!bddft!mb!tusvduvsb!joufso̒!b!

bqmjdbͨjfj!ͤj!ov!p!qpu!sfwj{vj-!npejgjdb!tbv!bebqub!́o!npe!joefqfoefou!mb!ofwpjmf!mps/!˦o!tdijnc-!

bdfͤujb!tvou!pcmjhbͨj!t̒!bdij{jͨjpof{f!mjdfoͨf!dbsf!mf!bdpse̒ dreptul de a utiliza software -ul în 

limitele stabilite de furnizor.  

P!bcpsebsf!npefso̒!dfousbu̒!qf!ebuf!pgfs̒!p!qbsbejhn̒!ejgfsju̒;!ebufmf!bs!usfcvj!t̒!gjf!qsjwjuf!db!vo!bdujw!

strategic major - joefqfoefou-!evsbcjm!ͤj!tfqbsbu!ef!tpmvͨjjmf!tpguxbsf!tqfdjgjdf/!Bqmjdbͨjjmf-!mb!s˵oevm!mps-!

devin simple instrumente de date care qpu!gj!́ompdvjuf!́o!npe!mjcfs-!g̒s̒!sjtdvm!ef!b!qjfsef!jogpsnbͨjj!ftfoͨjbmf/ 

Ef{wpmubsfb!tjtufnfmps!FSQ!ͤj!NSQ!́o!bojj!2::1!)figura 1.2-1) a oferit întreprinderilor instrumente puternice 

qfousv!hftujpobsfb!qspdftfmps-!ebs!b!bwvu!ͤj!dpotfdjoͨb!ofjoufoͨjpobu̒!ef!b!dsfͤuf!tfnojgjdbujw!ovn̒svm!ef!

qfstpbof!jnqmjdbuf!́o!nfoͨjofsfb!gmvyvsjmps!ef!jogpsnbͨjj/!˦o!mpd!t̒!bvupnbuj{f{f!ͤj!t̒!tjnqmjgjdf!sarcinile 

pqfsbͨjpobmf-!bdftuf!tjtufnf!bv!dsfbu!beftfb!opj!ojwfmvsj!ef!dpnqmfyjubuf-!cjspdsbͨjf!ͤj!efqfoefoͨ̒!ef!

resursele IT interne. 

Tjtufnf!ef!hftujpobsf!b!ebufmps;!ef!mb!fyusbhfsfb!ebufmps!mb!qspwpd̒sjmf!ef!

afaceri  

Dpnqbojjmf!ef!btu̒{j!tf!dpogsvou̒!dv!ofdftjubufb!ef!b!joufhsb!nbj!nvmuf!tjtufnf!ef!hftujpobsf!b!ebufmps/!

Selectarea sistemelor de gestionare a datelor, hftujpobsfb!kvejdjpbt̒!b!bdftups!tjtufnf!ͤj!joufhsbsfb!

tvstfmps!ef!ebuf!ejtqbsbuf!efwjo!ftfoͨjbmf!qfousv!qfsgpsnboͨb!bgbdfsjj. 

Mb!njkmpdvm!bojmps!3131-!qvufͨj!h̒tj!tvuf!)ͤj!njj!́o!dpnqbojjmf!nbsj!ef!dpotusvdͨjj*!ef!sisteme diferite (Figura 

1.2-3) dbsf!usfcvjf!t̒!gvodͨjpof{f!́o!bsnpojf!qfousv!b!gbdf!db!upbuf!btqfdufmf!qspdftvmvj!ef!dpotusvdͨjf!t̒!

tf!eftg̒ͤpbsf!g̒s̒!qspcmfnf!ͤj!dpfsfou/ 

Conform studiului Deloitte din 2016 ® "Data-Driven Management in Digital Capital Projects" - 

qspgftjpojtuvm!nfejv!́o!dpotusvdͨjj!vujmj{fb{̒!{jmojd!4-4!bqmjdbͨjj!tpguxbsf-!ebs!ovnbj!2-8!ejousf!

acestea sunt integrate între ele [17]. 

 

Fig. 1.2-3 Gjfdbsf!tjtufn!ef!bgbdfsj!ofdftju̒!p!fdijq̒!qspgftjpojtu̒!ͤj!vo!nbobhfs!sftqpotbcjm!
qfousv!hftujpobsfb!dbmju̒ͨjj!ebufmps/ 
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Vsn̒upbsfb!ftuf!p!mjtu̒!ef!tjtufnf!qpqvmbsf!qfousv!dpnqbojjmf!nfejj!ͤj!nbsj!ejo!joevtusjb!dpotusvdͨjjmps-!

care sunt utilizate ́o!hftujpobsfb!fgjdjfou̒!b!qspjfdufmps!ef!dpotusvdͨjj; 

 ERP (Enterprise Resource Planning) - btjhvs̒!integrarea proceselor de afaceri, inclusiv 

dpoubcjmjubufb-!bdij{jͨjjmf!ͤj!hftujpobsfb!qspjfdufmps/ 

 CAPEX (Capital Expenditure Planning Software) - vujmj{bu! qfousv! cvhfubsfb! ͤj! hftujpobsfb!

jowftujͨjjmps!gjobodjbsf!́o!qspjfduf!ef!dpotusvdͨjj-!bkvu̒!mb!efufsnjobsfb!dptuvmvj!bdujwfmps!gjyf!ͤj!b!

jowftujͨjjmps!́o!bdujwf!qf!ufsnfo!mvoh/ 

 CAD (Computer-Aided Design) iͤ BIM (Building Information Modeling) - sunt utilizate pentru a crea 

eftfof!ufiojdf!efubmjbuf!ͤj!qsfdjtf!ͤj!npefmf!4E - bmf!qspjfdufmps/!Bdftuf!tjtufnf!tf!dpodfousfb{̒!

qf!mvdsvm!dv!jogpsnbͨjj!hfpnfusjdf/ 

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

fmfdusjdf!ͤj!tbojubsf!jͤ!efubmjb{̒!sistemul "circulator" intern al unui proiect.  

 GIS (Geographic Information Systems) - vujmj{bu!qfousv!bobmj{b!ͤj!qmbojgjdbsfb!ufsfovmvj-!jodmvtjw!

dbsuphsbgjb!ͤj!bobmj{b!tqbͨjbm̒/ 

 CQMS )tpguxbsf!ef!nbobhfnfou!bm!dbmju̒ͨjj!́o!dpotusvdͨjj*!- btjhvs̒!dpogpsnjubufb!qspdftfmps!ef!

dpotusvdͨjf!dv!tuboebsefmf!ͤj!sfhmfnfou̒sjmf!tubcjmjuf-!dpousjcvjoe!mb!fmjnjobsfb!efgfdufmps/ 

 CPM )nbobhfnfouvm!qspjfdufmps!ef!dpotusvdͨjf*!- jodmvef!qmbojgjdbsfb-!dppsepobsfb!ͤj!dpouspmvm!

qspdftfmps!ef!dpotusvdͨjf/ 

 CAFM (Computer-Aided Facility Management) - sisteme de gestionare jͤ!́ousfͨjofsf!b!dm̒ejsjmps/ 

 SCM (Supply Chain Management) este necesar pentru a optimiza fluxul de nbufsjbmf!ͤj!jogpsnbͨjj!

́ousf!gvsoj{psj!ͤj!ͤboujfs/ 

 EPM (Enterprise Performance Management) - wj{fb{̒!́ncvo̒u̒ͨjsfb!qspdftfmps!ef!bgbdfsj!ͤj!b!

qfsgpsnboͨfj/ 

 AMS (Asset Management Software) - vujmj{bu! qfousv! b! pqujnj{b! vujmj{bsfb-! hftujpobsfb! ͤj!

́ousfͨjofsfb!fdijqbnfoufmps!ͤj!jogsbtusvduvsjj!ef-b!mvohvm!djdmvmvj!ef!wjbͨ̒!bm!bdujwfmps/ 

 RPM (Real Property Management) - jodmvef!tbsdjoj!ͤj!qspdftf!mfhbuf!ef!hftujpobsfb!ͤj!fyqmpbubsfb!

dm̒ejsjmps!ͤj!ufsfovsjmps-!qsfdvn!ͤj!b!sftvstfmps!ͤj!bdujwfmps!btpdjbuf/ 
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Fig. 1.2-4 Joufsdpofdujwjubufb!tjtufnfmps!dbsf!dpofdufb{̒!qspdftfmf!dpnqbojfj!dv!gmvyvm!ef!
jogpsnbͨjj!́ousf!ejgfsjuf!efqbsubnfouf/ 
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 CAE (Computer-Aided Engineering) - Johjofsjb!btjtubu̒!ef!dbmdvmbups!jodmvef!tjtufnf!ef!dbmdvm!ͤj!

tjnvmbsf-!dvn!bs!gj!bobmj{b!fmfnfoufmps!gjojuf!)GFB*!ͤj!ejobnjdb!gmvjefmps!dpnqvubͨjpobm̒!)DGE*/! 

 CFD (Computational  Fluid Dynamics) - Dinamica calculatorie a fluidelor, modelarea fluxurilor de 

gmvjef!ͤj!hb{f/!Tvcdbufhpsjb!DBF/! 

 CAPP (Computer-Aided Process Planning) - Qmbojgjdbsfb!qspdftfmps!btjtubu̒!ef!dbmdvmbups/!Ftuf!

vujmj{bu!qfousv!b!dsfb!i̒sͨj!bmf!svufmps!ͤj!qspdftfmps/! 

 CAM (Computer-Aided Manufacturing) - qspevdͨjf!btjtubu̒!ef!dbmdvmbups-!hfofsbsfb!ef!qsphsbnf!

ef!dpouspm!qfousv!nbͤjoj!DOD/! 

 PDM (Product Data Management) - Qspevdu!Ebub!Nbobhfnfou-!vo!tjtufn!qfousv!tupdbsfb!ͤj!hf.

tujpobsfb!epdvnfoubͨjfj!ufiojdf/! 

 MES (Manufacturing Execution System) ftuf!vo!tjtufn!ef!dpouspm!bm!qspdftfmps!ef!gbcsjdbͨjf!́o!

timp real.  

 PLM (Product Lifecycle Management) - hftujpobsfb!djdmvmvj!ef!wjbͨ̒!bm!vovj!fmfnfou!ef!qspjfdu-!

joufhsfb{̒!QEN, CAPP, CAM ͤj!bmuf!tjtufnf!qfousv!vo!dpouspm!dpnqmfu!bm!qspevtvmvj-!ef!mb!

dezvoltare la eliminare. 

Bdftufb!ͤj!nvmuf!bmuf!tjtufnf-!dbsf!́odpsqpsfb{̒!p!wbsjfubuf!ef!tpmvͨjj!tpguxbsf-!bv!efwfoju!p!qbsuf!

joufhsbou̒!b!joevtusjfj!npefsof!b!dpotusvdͨjjmps!)Fig. 1.2-4*/!˦o!ftfoͨb!mps-!bdftuf!tjtufnf!tvou!cb{f!ef!ebuf!

tqfdjbmj{buf!dv!joufsgfͨf!jouvjujwf!dbsf!btjhvs̒!jouspevdfsfb-!qsfmvdsbsfb!ͤj!bobmj{b!fgjdjfou̒!b!jogpsnbͨjjmps!

́o!upbuf!fubqfmf!ef!qspjfdubsf!ͤj!dpotusvdͨjf/!Joufhsbsfb!jotusvnfoufmps!ejhjubmf!́ousf!fmf!ov!ovnbj!d̒!

dpousjcvjf!mb!pqujnj{bsfb!qspdftfmps!ef!mvdsv-!dj!ͤj!́ncvo̒u̒ͨfͤuf!tfnojgjdbujw!bdvsbufͨfb!efdj{jjmps-!dffb!df!

bsf!vo!jnqbdu!qp{jujw!btvqsb!dbmfoebsvmvj!ͤj!dbmju̒ͨjj!jnqmfnfou̒sjj!qspjfdufmps/! 

Ebs!́o!kvn̒ubuf!ejo!db{vsj!ov!fyjtu̒!joufhsbsf/!Dpogpsn!tubujtujdjmps-!epbs!gjfdbsf!b!epvb!bqmjdbͨjf!tbv!tjtufn!

ftuf!joufhsbu!dv!bmuf!tpmvͨjj![17]/!Bdftu!mvdsv!joejd̒!gsbhnfoubsfb!dpoujov̒!b!nfejvmvj!ejhjubm!ͤj!tvcmjojb{̒!

ofdftjubufb!ef!b!ef{wpmub!tuboebsef!eftdijtf!ͤj!joufsgfͨf!vojgjdbuf!qfousv!b!btjhvsb!tdijncvm!ef!jogpsnbͨjj!

ef!mb!vo!dbq̒u!mb!bmuvm!́o!dbesvm!vovj!qspjfdu!ef!dpotusvdͨjj/ 

Vob! ejousf! qsjodjqbmfmf! qspwpd̒sj!́o! nbufsjf! ef! joufhsbsf! qfousv! ́ousfqsjoefsjmf! npefsof! s̒n˵of!

dpnqmfyjubufb!sjejdbu̒!b!tjtufnfmps!ejhjubmf!ͤj!dfsjoͨfmf!qsjwjoe!dpnqfufoͨfmf!utilizatorilor necesare pentru 

sfdvqfsbsfb!ͤj!joufsqsfubsfb!fgjdjfou̒!b!jogpsnbͨjjmps/!P!fdijq̒!ef!tqfdjbmjͤuj-!dpoevt̒!ef!vo!nbobhfs-cheie 

(Fig. 1.2-2*-!ftuf!gpsnbu̒!qfousv!b!tqsjkjoj!gjfdbsf!tjtufn!jnqmfnfoubu!́o!́ousfqsjoefsf. 

Nbobhfsvm!tjtufnvmvj!difjf!kpbd̒!vo!spm!efdjtjw!́o!ejsfdͨjpobsfb!dpsfdu̒!b!gmvyvmvj!ef!ebuf!ͤj!

ftuf!sftqpotbcjm!qfousv!dbmjubufb!jogpsnbͨjjmps!gjobmf-!mb!gfm!dvn!qsjnjj!nbobhfsj!ef!bdvn!njj!

de ani erau responsabili pentru numerele scrise pe papirus sau pe u̒cmjͨf!ef!mvu/! 

Pentru a usbotgpsnb!gmvyvsjmf!ejtqbsbuf!ef!jogpsnbͨjj!într-vo!jotusvnfou!ef!hftujpobsf-!ftuf!ftfoͨjbm̒!

dbqbdjubufb!ef!b!joufhsb!ͤj!hftujpob!tjtufnbujd!ebufmf/!˦o!bdfbtu̒!bsijufduvs̒-!nbobhfsjj!usfcvjf!t̒!

bdͨjpof{f!db!fmfnfouf!bmf!vofj!tjohvsf!sfͨfmf!- db!vo!njdfmjv!dbsf!dpofdufb{̒!q̒sͨjmf!joejwjevbmf!bmf!

companiei într-vo!pshbojtn!wjv!dpfsfou-!dbqbcjm!t̒!tf!bebquf{f!ͤj!t̒!fwpmvf{f/ 

Njdfmjvm!dpsqpsbujw;!dvn!tf!dpofdufb{̒!ebufmf!la procesele de afaceri  

Qspdftvm!ef!joufhsbsf!b!ebufmps!́o!bqmjdbͨjj!ͤj!cb{f!ef!ebuf!tf!cb{fb{̒!qf!bhsfhbsfb!jogpsnbͨjjmps!ejo!ejwfstf!
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tvstf-!jodmvtjw!ejo!ejgfsjuf!efqbsubnfouf!ͤj!tqfdjbmjͤuj!(figura 1.2-4)/!Tqfdjbmjͤujj!dbvu̒!ebuf!sfmfwbouf-!mf!qsf.

mvdsfb{̒!ͤj!mf!usbotgfs̒!́o!tjtufnfmf!ͤj!bqmjdbͨjjmf!mps!qfousv!b!gj!vujmj{buf!vmufsjps/! 

Fiecare sistem al întreprinderii, format dintr -un set de instrumente, tehnologii ͤ i baze de date, este un copac 

bm!dvopbͤufsjj!́os̒e̒djobu!́o!tpmvm!ebufmps!istorice jͤ!dbsf!dsfͤuf!qfousv!b!eb!spbef!noi tvc!gpsnb!vops!tpmvͨjj!

finite: documente, calcule-!ubcfmf-!hsbgjdf!ͤj!ubcmpvsj!ef!cpse!(Fig. 1.2-5). Sistemele dintr-o întreprindere, 

asemenea copacilor dintr-p!bovnju̒!q̒evsf-!joufsbdͨjpofb{̒!ͤj!dpnvojd̒!́ousf!fmf, constituind un sistem 

dpnqmfy!ͤj!cjof!tusvduvsbu-!tvtͨjovu!iͤ gestionat  de manageri fyqfsͨj/ 

Tjtufnvm!ef!sfdvqfsbsf!ͤj!usbotgfs!ef!jogpsnbͨjj!bm!vofj!dpnqbojj!gvodͨjpofb{̒!db!p!sfͨfb!gpsf.

tujfs̒!dpnqmfy̒!gpsnbu̒!ejo!dpqbdj!(sisteme) iͤ ciuperci miceliene (nbobhfsj*!dbsf!bdͨjpofb{̒!

db!dpoevdupsj!ͤj!sfdjdmbupsj-!btjhvs˵oev-tf!d̒!jogpsnbͨjjmf!tvou!usbotgfsbuf!ͤj!bkvoh!mb!tjtufnfmf!

qpusjwjuf/!Bdftu!mvdsv!dpousjcvjf!mb!nfoͨjofsfb!vovj!gmvy!ͤj!b!vofj!ejtusjcvͨjj!t̒o̒upbtf!ͤj!fgj.

ciente a datelor în cadrul companiei. 

Fyqfsͨjj-!qsfdvn!s̒e̒djojmf-!bctpsc!ebufmf!csvuf!́o!fubqfmf!jojͨjbmf!bmf!vovj!qspjfdu, transformându-le în sub-

tuboͨf!ovusjujwf!qfousv!fdptjtufnvm!́ousfqsjoefsjj/!Tjtufnfmf!ef!hftujpobsf!b!ebufmps!ͤj!b!dpoͨjovuvmvj!(Fig. 

1.2-4 - ERP, CPM, BIM, etc.) bdͨjpofb{̒!db!bvuptus̒{j!qvufsojdf!bmf!jogpsnbͨjfj!qsjo!dbsf!bdftuf!dvopͤujoͨf!

djsdvm̒!mb!upbuf!ojwfmvsjmf!dpnqbojfj. 

Mb!gfm!db!́o!obuvs̒-!voef!gjfdbsf!fmfnfou!bm!fdptjtufnvmvj!́ͤj!kpbd̒!spmvm!t̒v-!́o!qfjtbkvm!ef!bgbdfsj!bm!vofj!

companii, fiecare participant la proces - de la inginer la analist - dpousjcvjf!mb!dsfͤufsfb!ͤj!gfsujmjubufb!nfejvmvj!

jogpsnbͨjpobm/!Bdfͤuj!#bscpsj!ef!ebuf#!tjtufnjdj!(Fig. 1.2-5) nu sunt doar mecanisme de colectare a infor-

nbͨjjmps-!dj!vo!bwboubk!dpnqfujujw!dbsf!btjhvs̒!evsbcjmjubufb!vofj!́ousfqsjoefsj/ 

Fdptjtufnfmf!gpsftujfsf!tvou!p!sfgmfdubsf!tvsqsjo{̒ups!ef!fybdu̒!b!npevmvj!́o!dbsf!tvou!pshboj{buf!tusvduv.

sjmf!dpsqpsbujwf!ejhjubmf/!Mb!gfm!db!tusvduvsb!qf!ojwfmvsj!b!vofj!q̒evsj!- ef!mb!tvcbscpsfu!q˵o̒!mb!w˵sgvm!dpqb.

cilor - hvwfsoboͨb!dpsqpsbujw̒!busjcvjf tbsdjoj!qf!ojwfmvsj!ef!sftqpotbcjmjubuf!ͤj!efqbsubnfouf!gvodͨjpobmf/ 

S̒e̒djojmf!be˵odj!ͤj!sbnjgjdbuf!bmf!dpqbdjmps!pgfs̒!sf{jtufoͨ̒!ͤj!bddft!mb!ovusjfoͨj/!˦o!npe!tjnj.

mbs-!p!tusvduvs̒!pshboj{bͨjpobm̒!tpmje̒!ͤj!qspdftf!tubcjmf!ef!mvdsv!dv!ebuf!ef!dbmjubuf!tqsjkjo̒!

́ousfhvm!fdptjtufn!jogpsnbͨjpobm!bm!vofj!́ousfqsjoefsj-!dpousjcvjoe!mb!dsfͤufsfb!ͤj!ef{wpmubsfb!

evsbcjm̒!b!bdftufjb!dijbs!ͤj!́o!qfsjpbef!ef!jotubcjmjubuf!ͤj!dsj{̒!b!qjfͨfj!)dv!w˵ou!qvufsojd*/ 
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Fig. 1.2-5 Joufhsbsfb!ebufmps!qsjo!ejgfsjuf!tjtufnf!ftuf!db!vo!njdfmjv!dbsf!dpofdufb{̒!nbobhfsjj!
ͤj!tqfdjbmjͤujj!́ous-p!tjohvs̒!sfͨfb!ef!jogpsnbͨjj/ 

˦oͨfmfhfsfb!npefso̒!b!tdbmfj!́o!bgbdfsj!b!fwpmvbu/!Btu̒{j-!wbmpbsfb!vofj!́ousfqsjoefsj!ftuf!efufsnjobu̒!ov!

ovnbj!ef!qbsufb!tb!wj{jcjm̒!- #dpspbofmf#!tvc!gpsn̒!ef!epdvnfouf!ͤj!sbqpbsuf!gjobmf!- dj!ͤj!ef!be˵odjnfb!

#tjtufnvmvj!s̒e̒djo̒#!ef!ebuf!dpmfdubuf!dbmjubujw!ͤj!qsfmvdsbuf!tjtufnbujd/ Dv!d˵u!nbj!nvmuf!jogpsnbͨjj!qpu!gj!

dpmfdubuf!ͤj!qsfmvdsbuf-!dv!bu˵u!nbj!nbsf!efwjof!wbmpbsfb!dpnfsdjbm̒/!˦ousfqsjoefsjmf!dbsf!bdvnvmfb{̒!nf.

upejd!vo!#dpnqptu#!ef!ebuf!efkb!qsfmvdsbuf!ͤj!tvou!dbqbcjmf!t̒!fyusbh̒!jogpsnbͨjj!vujmf!ejo!bdftub!pcͨjo!vo!

avantaj strategic  

Jogpsnbͨjjmf istorice efwjo!vo!opv!ujq!ef!dbqjubm-!qfsnjͨ˵oe!dsfͤufsfb-!pqujnj{bsfb!qspdftfmps!ͤj!

avantajul competitiv. Într-p!mvnf!cb{bu̒!qf!ebuf-!d˵ͤujh̒!ov!dfm!dbsf!bsf!nbj!nvmuf-!dj!dfm!dbsf!

ͤujf!nbj!nvmuf/ 

Qfousv!joevtusjb!dpotusvdͨjjmps-!bdfbtub!́otfbno̒!usfdfsfb!mb!hftujpobsfb!qspjfdufmps!́o!ujnq!sfbm-!́o!dbsf!

toate procesele - ef!mb!qspjfdubsf!ͤj!bdij{jͨjj!q˵o̒!mb!dppsepobsfb!bousfqsfopsjmps!- se vor baza pe date rele-

vante, actualizate zilnic. Integrarea jogpsnbͨjjmps!ejo!ejgfsjuf!tvstf!)tjtufnf!FSQ, modele CAD, senzori IoT 

qf!ͤboujfsfmf!ef!dpotusvdͨjj-!SGJE*!wb!gbdf!qptjcjm̒!sfbmj{bsfb!vops!qsfwj{jvoj!nbj!fybduf-!sfbdͨjpobsfb!sb.

qje̒!mb!tdijnc̒sj!ͤj!fwjubsfb!́ou˵s{jfsjmps!dbv{buf!ef!mjqtb!ebufmps!actualizate. 

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

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

pqfsbͨjvojmps!mps-!ef!mb!efdj{jjmf!tusbufhjdf!mb!joufsbdͨjvojmf!pqfsbͨjpobmf/! 

Ebufmf!wps!́odfub!t̒!nbj!gjf!epbs!vo!jotusvnfou!ef!bobmj{̒ ͤ j!wps!efwfoj!qbsuf!joufhsbou̒!b!uvuvsps!qspdftfmps!

ef!bgbdfsj-!pgfsjoe!usbotqbsfoͨ̒-!dpouspm!ͤj!bvupnbuj{bsf!b!hftujpo̒sjj/!Njͤdbsfb!cb{bu̒!qf!ebuf!ejo!cadrul 

wb!qfsnjuf!pshboj{bͨjjmps!t̒!njojnj{f{f!jnqbduvm!gbdupsvmvj!vnbo-!t̒!sfevd̒!sjtdvsjmf!pqfsbͨjpobmf!ͤj!t̒!

tqpsfbtd̒!usbotqbsfoͨb!ͤj!fgjdjfoͨb!qspdftvmvj!efdj{jpobm/ 

Secolul XXI s̒tupbso̒!qbsbejhnb!fdpopnjd̒;!́o!ujnq!df!qfuspmvm!fsb!ovnju!#bvsvm!ofhsv#!qfousv!dbqbdjubufb!
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tb!ef!b!bmjnfoub!nbͤjojmf!ͤj!usbotqpsuvm-!btu̒{j-!dpnqsjnbuf!tvc!qsftjvofb!ujnqvmvj-!ebufmf!istorice devin o 

opv̒!sftvst̒!tusbufhjd̒-!bmjnfou˵oe!ov!nbͤjojmf-!dj!bmhpsjunjj!efdj{jpobmj!dbsf!wps!conduce afacerile. 
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CAPITOL 1.3.  

SFWPMVͧJB!EJHJUBM̑!ͣJ!FYQMP[JB!EF!EBUF 

Începutul boom -ului de date ca un val evolutiv  

Joevtusjb!dpotusvdͨjjmps!tf!dpogsvou̒!dv!p!fyqmp{jf!ef!jogpsnbͨjj!g̒s̒!qsfdfefou/!Ebd̒!of!h˵oejn!mb!bgbdfsj!

db!mb!vo!bscpsf!bm!dvopbͤufsjj!(Fig. 1.2-5) bmjnfoubu!dv!ebuf-!tubejvm!bduvbm!bm!ejhjubmj{̒sjj!qpbuf!gj!dpnqbsbu!

dv!dsfͤufsfb!sbqje̒!b!wfhfubͨjfj!́o!qfsjpbeb!Dbscpojgfsvmvj-!p!fs̒!́o!dbsf!cjptgfsb!Q̒n˵ouvmvj!b!gptu!

usbotgpsnbu̒!qsjo!bdvnvmbsfb!sbqje̒!ef!cjpnbt̒!(Fig. 1.3-1).  

Pebu̒!dv!ejhjubmj{bsfb!hmpcbm̒-!dboujubufb!ef!jogpsnbͨjj!ejo!joevtusjb!dpotusvdͨjjmps!tf!evcmfb{̒!́o!gjfdbsf!bo/!

Ufiopmphjb!npefso̒!qfsnjuf!db!ebufmf!t̒!gjf!dpmfdubuf!́o!gvoebm-!bobmj{buf!́o!ujnq!sfbm!ͤj!vujmj{buf!mb!p!tdbs̒!

dbsf!q̒sfb!jnqptjcjm̒!dv!epbs!qvͨjo!ujnq!́o!vsn̒/ 

Dpogpsn!mfhjj!mvj!Nppsf-!gpsnvmbu̒!ef!Hpsepo!Nppsf!)dp-gpoebups!bm!Joufm­*-!efotjubufb!ͤj!

dpnqmfyjubufb!djsdvjufmps!joufhsbuf!ͤj!dboujubufb!ef!ebuf!qsfmvdsbuf!ͤj!tupdbuf!tf!evcmfb{̒!

aproximativ la fiecare doi ani [19]. 

 

Fig. 1.3-1 Bqbsjͨjb!ejhjubmj{̒sjj!b!dpoevt!mb!p!dsfͤufsf!fyqpofoͨjbm̒!b!ebufmps-!mb!gfm!db!ͤj!
dsfͤufsfb!wfhfubͨjfj!́o!fqpdb!d̒scvofmvj/ 

˦o!ujnq!df!tusvduvsjmf!nfhbmjujdf!boujdf-!dvn!bs!gj!Ḧcflmj!Ufqf!)Uvsdjb*-!ov!bv!m̒tbu!́o!vsn̒!dvopͤujoͨf!

epdvnfoubuf!dbsf!t̒!qpbu̒!gj!sfvujmj{buf-!btu̒{j!ufiopmphjjmf!ejhjubmf!gbd!qptjcjm̒!bdvnvmbsfb!ͤj!reutilizarea 

jogpsnbͨjjmps/!Bdftu!mvdsv!qpbuf!gj!dpnqbsbu!dv!usbo{jͨjb!fwpmvujw̒!ef!mb!qmboufmf!dv!tqpsj!mb!qmboufmf!dv!

tfnjoͨf!)bohjptqfsnf*;!bqbsjͨjb!tfnjoͨfmps!b!ebu!obͤufsf!s̒tq˵oejsjj!qf!tdbs̒!mbsh̒!b!wjfͨjj!qf!qmbofu̒/!(Fig. 

1.3-2). 

˦o!npe!tjnjmbs-!ebufmf!ejo!qspjfdufmf!boufsjpbsf!efwjo!vo!gfm!ef!#tfnjoͨf!ejhjubmf#!- qvsu̒upsj!ef!dvopͤujoͨf!

BEO!dbsf!qpu!gj!tdbmbuf!ͤj!vujmj{buf!́o!opj!qspjfduf!ͤj!qsp!evdftf/!Bqbsjͨjb!jotusvnfoufmps!npefsof!ef!

joufmjhfoͨ̒!bsujgjdjbm̒!- nbdijof!mfbsojoh!ͤj!npefmf!mjohwjtujdf!ef!nbsj!ejnfotjvoj!)MMN*!qsfdvn!DibuHQU-!

LlaMa, Mistral, Claude, DeepSeek, QWEN, Grok - qfsnjuf!db!ebufmf!t̒!gjf!fyusbtf-!joufsqsfubuf!ͤj!bqmjdbuf!
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automat în contexte noi  

Mb!gfm!dvn!tfnjoͨfmf!bv!sfwpmvͨjpobu!s̒tq˵oejsfb!wjfͨjj!qf!p!qmbofu̒!jojͨjbm!mjqtju̒!ef!wjbͨ̒-!

#tfnjoͨfmf!ef!ebuf#!efwjo!cb{b!bqbsjͨjfj!bvupnbuf!b!vops!opj!tusvduvsj!jogpsnbͨjpobmf!ͤj!

dvopͤujoͨf-!qfsnjͨ˵oe!fdptjtufnfmps!ejhjubmf!t̒!fwpmvf{f!joefqfoefou!ͤj!t̒!tf!bebquf{f!mb!

dfsjoͨfmf!́o!tdijncbsf!bmf!vujmj{bupsjmps/ 

 

Fig. 1.3-2 #Tfnjoͨfmf!ef!ebuf#!ejhjubmf!kpbd̒!bdfmbͤj!spm!fwpmvujw!db!ͤj!bohjptqfsnfmf-!qmboufmf!dv!
flori care au transformat ecosistemul terestru.  

Of!bgm̒n!́o!qsbhvm!vofj!opj!fsf!́o!dpotusvdͨjj-!́o!dbsf!fyqmp{jb!ef!ebuf!ͤj!ejtfnjobsfb!bdujw̒!b!#tfnjoͨfmps!

de date" - jogpsnbͨjj!tusvduvsbuf!ejo!qspjfduf!usfdvuf!ͤj!́o!dvst!ef!eftg̒ͤvsbsf!- constituie fundamentul 

viitorului digital al industriei. "Poleni zarea" acestora prin intermediul modelelor lingvistice de date mari 

)MMN*!of!qfsnjuf!ov!epbs!t̒!pctfsw̒n!tdijnc̒sjmf!ejhjubmf-!dj!ͤj!t̒!qbsujdjq̒n!bdujw!mb!dsfbsfb!vops!

fdptjtufnf!bebqujwf-!dbsf!tf!́owbͨ̒!tjohvsf/!Bdfbtub!ov!ftuf!fwpmvͨjf!- ftuf!p!sfwpmvͨjf!ejhjubm̒!́o!dbsf!ebufmf!

efwjo!qsjodjqbmvm!fmfnfou!ef!cb{̒!bm!vofj!opj!sfbmju̒ͨj 

Dboujubufb!ef!ebuf!ejo!joevtusjb!dpotusvdͨjjmps!dsfͤuf!esbnbujd!ebupsju̒!jogpsnbͨjjmps!

provenite din diverse discipline de-b!mvohvm!djdmvmvj!ef!wjbͨ̒!bm!qspjfdufmps!ef!

dpotusvdͨjj/!Bdfbtu̒!bdvnvmbsf!vsjbͤ̒!ef!ebuf!b!́nqjot!joevtusjb!dpotusvdͨjjmps!d̒usf!

era Big Data [20]. 

 

- Qspg/!Iboh!Zboh-!Efqbsubnfouvm!ef!johjofsjf!djwjm̒!ͤj!bsijufduvs̒-!Vojwfstjubufb!ef!Ufiopmphjf!ejo!

Wuhan, Wuhan,  

Dsfͤufsfb!ovn̒svmvj!ef!ebuf!́o!fsb!jogpsnbͨjfj!bnjoufͤuf!ef!qspdftfmf!fwpmvujwf!ejo!obuvs̒;!mb!gfm!dvn!

ef{wpmubsfb!q̒evsjmps!b!tdijncbu!qfjtbkvm!tus̒wfdij!bm!qmbofufj-!fyqmp{jb!jogpsnbͨjpobm̒!bduvbm̒!tdijnc̒!

qfjtbkvm!́ousfhjj!joevtusjj!b!dpotusvdͨjjmps/ 
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Cantitatea de date generate într -p!dpnqbojf!npefso̒ 

În ultimii doi ani, 90% din toate datele existente în lume au fost create [21]. Începând cu 2023, fiecare 

qfstpbo̒-!jodmvtjw!qspgftjpojͤujj!ejo!joevtusjb!dpotusvdͨjjmps-!hfofsfb{̒!bqspyjnbujw!2-8!nfhbczuft!ef!ebuf!

qf!tfdvoe̒![22]-!jbs!dboujubufb!upubm̒!ef!ebuf!ejo!mvnf!wb!bujohf!75!{fuubczuft!́o!3134!ͤj!tf!ftujnfb{̒!d̒!

wb!efq̒ͤj!291!{fuubczuft-!tbv!291+21_26!nfhbczuft-!q˵o̒!́o!3136![23]. 

Bdfbtu̒!fyqmp{jf!jogpsnbͨjpobm̒!bsf!vo!qsfdfefou!jtupsjd!- jowfoubsfb!ujqbsojͨfj!ef!d̒usf!

Johannes Gutenberg în secolul al XV-lea. La doar cincizeci de ani de la introducerea acesteia, 

ovn̒svm!ef!d̒sͨj!ejo!Fvspqb!t-b!evcmbu;!́o!d˵ufwb!efdfojj-!bv!gptu!ujq̒sjuf!bu˵ufb!d̒sͨj!d˵uf!

gvtftfs̒!dsfbuf!nbovbm!́o!dfj!2!311!ef!boj!boufsjpsj![24]/!˦o!qsf{fou-!btjtu̒n!mb!p!dsfͤufsf!ͤj!nbj!

sbqje̒;!dboujubufb!ef!ebuf!ejo!mvnf!tf!evcmfb{̒!mb!gjfdbsf!usfj!boj. 

Bw˵oe!́o!wfefsf!sjunvm!bduvbm!ef!dsfͤufsf!b!ebufmps-!joevtusjb!dpotusvdͨjjmps!bsf!qpufoͨjbmvm!ef!b!

hfofsb!́o!vsn̒upbsfmf!d˵ufwb!efdfojj!mb!gfm!ef!nvmuf!jogpsnbͨjj!qf!d˵u!b!bdvnvmbu!́o!́ousfbhb!tb!

jtupsjf!boufsjpbs̒ 

 

 

Fig. 1.3-3 Tupdbsfb!{jmojd̒!b!ebufmps!ef!d̒usf!gjfdbsf!bohbkbu!qf!tfswfsfmf!dpnqbojfj!dpousjcvjf!
mb!dsfͤufsfb!dpotubou̒!b!ebufmps/ 

˦o!mvnfb!bduvbm̒!b!bgbdfsjmps!ejo!epnfojvm!dpotusvdͨjjmps-!dijbs!ͤj!dpnqbojjmf!njdj!hfofsfb{̒!{jmojd!p!

dboujubuf!vsjbͤ̒!ef!jogpsnbͨjj!nvmujgpsnbu, iar bnqsfoub!ejhjubm̒!b!vofj!companii de dpotusvdͨjj!dijbs!ͤj!njdj!

poate ajunge la zeci de gigabytes pe zi - ef!mb!npefmf!ͤj!eftfof!mb!́osfhjtus̒sj!gpuphsbgjdf!ͤj!tfo{psj!qf!

ͤboujfs/!Ebd̒!qsftvqvofn!d̒!gjfdbsf!ufiojdjbo!hfofsfb{̒!́o!nfejf!bqspyjnbujw!2-8!NC!ef!ebuf!qf!tfdvoe̒-!

acest lucru este echivalent cu aproximativ 146 GB pe zi, sau 53 TB pe an (Fig. 1.3-3). 

Buvodj!d˵oe!p!fdijq̒!ef!21!qfstpbof!mvdsfb{̒!bdujw!ujnq!ef!ovnbj!4!psf!qf!{j-!dboujubufb!dvnvmbu̒!ef!

jogpsnbͨjj!hfofsbuf!{jmojd!bkvohf!mb!291!ef!hjhbczuft!)Fig. 1.3-4).  
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Figura 1.3-4 P!dpnqbojf!ef!21!qfstpbof!hfofsfb{̒!bqspyjnbujw!50-200 gigabytes de date pe 
zi. 

Qsftvqvo˵oe!d̒!41&!ejo!ebufmf!ef!mvdsv!sunt opj!)sftuvm!tvou!tvqsbtdsjtf!tbv!ͤufstf*-!p!gjsn̒!dv!21!qfstpbof!

qpbuf!dsfb!d˵ufwb!tvuf!ef!hjhbczuft!ef!ebuf!opj!qf!mvo̒!(cifrele reale depind de tipul de activitate al 

companiei) 

Btugfm-!ftuf!dmbs;!ov!epbs!hfofs̒n!ejo!df!́o!df!nbj!nvmuf!ebuf-!dj!of!dpogsvou̒n!dv!p!ofwpjf!upu!nbj!nbsf!

ef!hftujpobsf!fgjdjfou̒-!tupdbsf!ͤj!ejtqpojcjmjubuf!qf!ufsnfo!mvoh!b!bdftupsb/!ͣj!ebd̒!́objouf!ebufmf!qvufbv!

#{̒dfb#!qf!tfswfsf!mpdbmf!g̒s̒!ojdjvo!dptu-!́o!dpoufyuvm!usbotgpsn̒sjj!ejhjubmf-!upu!nbj!nvmuf!dpnqbojj!́odfq!

t̒!vujmj{f{f!tpmvͨjj!dmpve!db!cb{̒!b!jogsbtusvduvsjj!mps!jogpsnbujdf/ 

Dptuvm!tupd̒sjj!ebufmps;!btqfdu!fdpopnjd 

˦o!vmujnjj!boj-!ejo!df!́o!df!nbj!nvmuf!dpnqbojj!fyufsobmj{fb{̒!tupdbsfb!ebufmps!d̒usf!tfswjdjjmf!dmpve/!Ef!

fyfnqmv-!ebd̒!p!dpnqbojf!́ͤj!h̒{evjfͤuf!kvn̒ubuf!ejo!ebuf!́o!dmpve-!mb!vo!qsfͨ!nfejv!ef!1-126!VTE!qf!

hjhbczuf!qf!mvo̒-!dptuvsjmf!tbmf!ef!tupdbsf!qpu!dsfͤuf!dv!21-50 USD [25] ́ o!gjfdbsf!mvo̒/ 

Qfousv!p!́ousfqsjoefsf!njd̒!dv!npefmf!ujqjdf!ef!hfofsbsf!b!ebufmps-!dptuvsjmf!ef!tupdbsf!́o!dmpve!pot varia 

ef!mb!tvuf!mb!qftuf!p!njf!ef!epmbsj!qf!mvo̒!(Figura 1.3-5) ́o!d˵ͨjwb!boj-!dsf˵oe!p!qpwbs̒!gjobodjbs̒!qpufoͨjbm!

tfnojgjdbujw̒/ 

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

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

intervievat 214 factori de decizie din domeniul infrastructurii tehnologice, mai mult de o treime 

ejousf!pshboj{bͨjj!fyufsobmj{fb{̒!tupdbsfb!qfousv!b!gbdf!gbͨ̒!wpmvnvmvj!ͤj!dpnqmfyju̒ͨjj!́o!

dsfͤufsf!b!pqfsbͨjvojmps!dv!ebuf-!bqspbqf!epv̒!usfjnj!ejotre întreprinderi preferând un model pe 

cb{̒!ef!bcpobnfou. 
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Fig. 1.3-5 Nvubsfb!ebufmps!́o!dmpve!qpbuf!dsfͤuf!dptuvsjmf!mvobsf!ef!tupdbsf!dv!q˵o̒!mb!3/111!ef!
epmbsj-!dijbs!ͤj!qfousv!p!dpnqbojf!dv!epbs!21!bohbkbͨj/ 

Tjuvbͨjb!ftuf!dpnqmjdbu̒!ͤj!nbj!nvmu!ef!bepqubsfb!bddfmfsbu̒!b!ufiopmphjjmps!cb{buf!qf!dmpve-!dvn!bs!gj!DBE 

(BIM), CAFM, PMIS ͤj!FSQ - tjtufnf!dbsf!dsftd!ͤj!nbj!nvmu!dptuvsjmf!ef!tupdbsf!ͤj!qsfmvdsbsf!b!ebufmps/!˦o!

dpotfdjoͨ̒, întreprinderile sunt obligate t̒!dbvuf!npebmju̒ͨj!ef!pqujnj{bsf!b!dptuvsjmps!ͤj!ef!sfevdfsf!b!

efqfoefoͨfj!ef!gvsoj{psjj!ef!dmpve/ 

˦odfq˵oe!dv!3134-!pebu̒!dv!ef{wpmubsfb!bdujw̒!a modelelor lingvistice de mari dimensiuni (LLM*-!bcpse̒sjmf!

qsjwjoe!tupdbsfb!ebufmps!bv!́odfqvu!t̒!tf!tdijncf/!Ejo!df!́o!df!nbj!nvmuf!dpnqbojj!tf!h˵oeftd!t̒!qsfjb!ejo!

nou controlul asupra datelor lor, deoarece devine mai tjhvs!ͤj!nbj!qspgjubcjm!t̒!qspdftf{f!jogpsnbͨjjmf!qf!

propriile servere. 

˦o!bdftu!dpoufyu-!tf!fwjefoͨjb{̒!ufoejoͨb!ef!b!sfovoͨb!mb!tupdbsfb!ͤj!qspdftbsfb!́o!dmpve!doar a datelor 

necesare, ́ o!gbwpbsfb!jnqmfnfou̒sjj!mpdbmf!b!tpmvͨjjmps!MMN ͤj!BJ qfousv!́ousfqsjoefsj/!Evq̒!dvn!b!tvcmjojbu!

CEO-ul Microsoft într -unul dintre interviurile sale [27], ́ o!mpd!t̒!tf!cb{f{f!qf!nbj!nvmuf!bqmjdbͨjj!tfqbsbuf!sau 

qf!tpmvͨjj!TbbT bazate pe cloud qfousv!b!́oefqmjoj!ejgfsjuf!tbsdjoj-!bhfoͨjj!BJ!wps!hftujpob!qspdftf!́o!cb{f!ef!

ebuf-!bvupnbuj{˵oe!gvodͨjjmf!ejgfsjufmps!tjtufnf/ 

[...] vechea abordare a acestei probleme [de prelucrare a datelor] fsb!vsn̒upbsfb;!ebd̒!

w̒!h˵oejͨj!mb!npevm!́o!dbsf!ejgfsjufmf!bqmjdbͨjj!ef!bgbdfsj!hftujpobv!joufhsbsfb-!bdftufb!

gpmptfbv!dpofdupsj/!Dpnqbojjmf!wjoefbv!mjdfoͨf!qfousv!bdfͤuj!dpofdupsj-!jbs!npefmvm!ef!

afaceri era format în jurul acestora. SAP [ERP] este unul dintre exemplele clasice: 

qvufbj!bddftb!ebufmf!TBQ!ovnbj!ebd̒!bwfbj!dpofdupsvm!qpusjwju/!Bͤb!d̒!nj!tf!qbsf!d̒!

dfwb!tjnjmbs!wb!bq̒sfb!́o!db{vm!joufsbdͨjvojj!dv!bhfoͨjj!\BJ] [...]. Bcpsebsfb-!dfm!qvͨjo!dfb!

qf!dbsf!p!bwfn!opj-!ftuf!vsn̒upbsfb;!dsfe!d̒!dpodfquvm!fyjtufoͨfj!bqmjdbͨjjmps!ef!

bgbdfsj!tf!wb!qs̒cvͤj!qspcbcjm!́o!fsb!bhfoͨjmps!\BJ^/!Qfousv!d̒-!ebd̒!w̒!h˵oejͨj!cjof-!

bdftufb!tvou-!́o!ftfoͨ̒-!cb{f!ef!ebuf!dv!p!hs̒nbe̒!ef!mphjd̒!ee afaceri 

 

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

˦o!bdfbtu̒!qbsbejhn̒-!bcpsebsfb!MMN!cb{bu̒!qf!ebuf!efq̒ͤfͤuf!tjtufnfmf!dmbtjdf/!Joufmjhfoͨb!bsujgjdjbm̒!

efwjof!vo!joufsnfejbs!́ousf!vujmj{bups!ͤj!ebuf!(Fig. 2.2-3, Fig. 2.2-4)-!fmjnjo˵oe!ofwpjb!ef!joufsgfͨf!intermediare 
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nvmujqmf!ͤj!tqpsjoe!fgjdjfoͨb!qspdftfmps!ef!bgbdfsj/!Wpn!wpscj!nbj!nvmu!eftqsf!bdfbtu̒!bcpsebsf!b!mvdsvmvj!

cu datele în dbqjupmvm!#Usbotgpsnbsfb!ibptvmvj!́o!psejof!ͤj!sfevdfsfb!dpnqmfyju̒ͨjj#/ 

˦o!ujnq!df!bsijufduvsb!wjjupsvmvj!́od̒!qsjoef!dpouvs-!dpnqbojjmf!tf!dpogsvou̒!efkb!dv!dpotfdjoͨfmf!efdj{jjmps!

ejo!usfdvu/!Ejhjubmj{bsfb!nbtjw̒!ejo!vmujnfmf!efdfojj-!́otpͨju̒!ef!jouspevdfsfb!ef!tjtufnf!ejtqbsbuf!ͤj!ef!

bdvnvmbsfb!ofdpouspmbu̒!ef!ebuf-!b!dpoevt!mb!p!opv̒!qspcmfn̒!- tvqsb́od̒sdbsfb!dv!jogpsnbͨjj/ 

Gspoujfsfmf!bdvnvm̒sjj!ef!ebuf: ef!mb!nbt̒!mb!tfnojgjdbͨjf 

Sistemele întreprinderilor moderne se ef{wpmu̒!ͤj!gvodͨjpofb{̒!dv!tvddft!́o!dpoejͨjj!ef!dsfͤufsf!hftujpobu̒-!

buvodj!d˵oe!wpmvnvm!ef!ebuf!ͤj!ovn̒svm!ef!bqmjdbͨjj!tvou!́o!fdijmjcsv!dv!dbqbdju̒ͨjmf!efqbsubnfoufmps!JU!ͤj!

ale managerilor. Cu toate acestea, în ultimele decenii, digitalizarea a condut!mb!p!dsfͤufsf!jodpouspmbcjm̒!b!

wpmvnvmvj! ͤj! dpnqmfyju̒ͨjj! ebufmps-! dffb! df! b! qspwpdbu! vo! fgfdu! ef! tvqsbtbuvsbsf! ́o! fdptjtufnvm!

jogpsnbͨjpobm!bm!́ousfqsjoefsjmps/ 

˦o! qsf{fou-! tfswfsfmf! ͤj! gbdjmju̒ͨjmf! ef! tupdbsf! tvou! tvqvtf! vovj! bgmvy! g̒s̒! qsfdfefou! ef! jogpsnbͨjj!

ofqspdftbuf!ͤj!nvmujgpsnbu!care nu au ujnq!t̒!tf!usbotgpsnf!́o!dpnqptu!iͤ devin rapid irelevante. Resursele 

limitate ale companiei ov!qpu!gbdf!gbͨ̒!bdftuvj!qpupq-!jbs!ebufmf!tf!bdvnvmfb{̒!́o!tjmp{vsj!j{pmbuf!)bͤb-

numitele "silozuri #*!dbsf!ofdftju̒!qsfmvdsbsf!nbovbm̒!qfousv!b!fyusbhf!jogpsnbͨjj!vujmf/ 

Db!vsnbsf-!qsfdvn!p!q̒evsf!qmjo̒!ef!jfefs̒!ͤj!bdpqfsju̒!ef!nvdfhbj-!tjtufnfmf!npefsof!ef!

hftujpobsf!b!́ousfqsjoefsjmps!tvgfs̒!beftfb!ef!tvqsb́od̒sdbsf!dv!jogpsnbͨjj/!˦o!mpd!t̒!

is̒ofbtd̒!humusul jogpsnbͨjpobm!ejo!jojnb!fdptjtufnvmvj!dpsqpsbujw-!tf!gpsnfb{̒!{pof!

j{pmbuf!ef!ebuf!ef!gpsnbu!ejgfsju-!dffb!df!evdf!jofwjubcjm!mb!p!td̒efsf!b!fgjdjfoͨfj!hfofsbmf!b!

proceselor de afaceri. 

Mvohb!qfsjpbe̒!ef!dsfͤufsf!fyqpofoͨjbm̒!b!ebufmps!ejo!vmujnjj!51!ef!boj!wb!gj!vsnbu̒!́o!npe!jofwjubcjm!ef!p!

gb{̒!ef!tbuvsbͨjf!ͤj!ef!s̒djsf!vmufsjpbs̒/!Buvodj!d˵oe!tupdbsfb!́ͤj!wb!bujohf!mjnjufmf-!wb!bwfb!mpd!p!tdijncbsf!

dbmjubujw̒;!ebufmf!ov!wps!nbj!gj!epbs!vo!pcjfdu!ef!tupdbsf-!dj!p!sftvst̒!tusbufhjd̒/ 

Pebu̒!dv!ef{wpmubsfb!joufmjhfoͨfj!bsujgjdjbmf!ͤj!b!́ow̒ͨ̒sjj!bvupnbuf-!dpnqbojjmf!bv!qptjcjmjubufb!ef!b!sfevdf!

dptuvsjmf!ef!qsfmvdsbsf!b!jogpsnbͨjjmps!ͤj!ef!b!usfdf!ef!mb!dsfͤufsfb!dboujubujw̒!mb!vujmj{bsfb!dbmjubujw̒!b!ebufmps/!

˦o!vsn̒upsvm!efdfojv-!joevtusjb!dpotusvdͨjjmps!wb!usfcvj!t̒!́ͤj!nvuf!bufoͨjb!ef!mb!dsfbsfb!b!upu!nbj!nvmuf!ebuf!

mb!btjhvsbsfb!tusvduvsjj-!joufhsju̒ͨjj!ͤj!wbmpsjj!bobmjujdf!b!bdftupsb/ 
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Figura 1.3-6 Tvstfmf!ef!ebuf!j{pmbuf!́nqjfejd̒!tdijncvm!ef!jogpsnbͨjj!́ousf!tjtufnfmf!ef!date. 

Wbmpbsfb!qsjodjqbm̒!ov!nbj!dpotu̒!́o!wpmvnvm!ef!jogpsnbͨjj-!dj!́o!dbqbdjubufb!ef!b!mf!joufsqsfub!

bvupnbu!ͤj!ef!b!mf!usbotgpsnb!́o!dvopͤujoͨf!bqmjdbuf-!vujmf!qfousv!mvbsfb!deciziilor manageriale. 

Qfousv!db!ebufmf!t̒!efwjo̒!dv!befw̒sbu!vujmf-!bdftufb!usfcvjf!t̒!gjf!hftujpobuf!́o!npe!

dpsftqvo{̒ups;!dpmfdubuf-!wfsjgjdbuf-!tusvduvsbuf-!tupdbuf!ͤj!bobmj{buf!́o!dpoufyuvm!vops!tbsdjoj!

de afaceri specifice.  

Qspdftvm!ef!bobmj{̒!b!ebufmps!́ous-p!dpnqbojf!ftuf!tjnjmbs!dv!djdmvm!ef!wjbͨ̒!ͤj!eftdpnqvofsf!bm!dpqbdjmps!

dintr-p!q̒evsf!ͤj!dv!bqbsjͨjb!ef!opj!dpqbdj!ujofsj!ͤj!qvufsojdj;!dpqbdjj!nbuvsj!nps-!tf!eftdpnqvo!ͤj!efwjo!vo!

ufsfo!qspqjdf!qfousv!p!opv̒!dsfͤufsf/ Qspdftfmf!gjobmj{buf!ͤj!́odifjbuf-!buvodj!d˵oe!tvou!gjobmj{buf-!efwjo!

qbsuf!b!fdptjtufnvmvj!jogpsnbͨjpobm!bm!dpnqbojfj-!efwfojoe!́o!dfmf!ejo!vsn̒!ivnvtvm!jogpsnbͨjpobm!dbsf!

bmjnfoufb{̒!dsfͤufsfb!wjjupbsf!b!opjmps!tjtufnf!ͤj!ebuf/ 

˦o!qsbdujd̒-!́ot̒-!bdftu!djdmv!ftuf!beftfb!́ousfsvqu/!˦o!mpd!ef!sf́oopjsf!pshbojd̒-!tf!gpsnfb{̒!vo!ibpt!

tusbujgjdbu-!qsfdvn!tusbuvsjmf!hfpmphjdf-!́o!dbsf!opjmf!tjtufnf!tvou!tvqsbqvtf!qftuf!dfmf!wfdij!g̒s̒!p!

joufhsbsf!ͤj!p!tusvduvsbsf!qspgvoef/!Db!vsnbsf-!bqbs!#tjmp{vsj#!ef!jogpsnbͨjj!ejtqbsbuf-!dbsf!́nqjfejd̒!

djsdvmbͨjb!dvopͤujoͨfmps!ͤj!dpnqmjd̒!hftujpobsfb!ebufmps/ 
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Fubqfmf!vsn̒upbsf;!ef!mb!ufpsjb!ebufmps!mb!tdijncbsfb!qsbdujd̒ 

Fwpmvͨjb!ebufmps!́o!dpotusvdͨjj!ftuf!p!d̒m̒upsjf!ef!mb!u̒cmjͨfmf!ef!mvu!mb!qmbugpsnfmf!npevmbsf!npefsof/!

Qspwpdbsfb!ef!btu̒{j!ov!ftuf!dpmfdubsfb!ef!jogpsnbͨjj-!dj!dsfbsfb!vovj!dbesv!dbsf!t̒!usbotgpsnf!ebufmf!

disparate iͤ diverse într-p!sftvst̒!tusbufhjd̒/!Joejgfsfou!ebd̒!spmvm!evnofbwpbtus̒!ftuf!bdfmb!ef!nbobhfs!

bm!vofj!dpnqbojj!tbv!ef!johjofs-!́oͨfmfhfsfb!wbmpsjj!ebufmps!ͤj!b!npevmvj!ef!b!mvdsb!dv!bdftufb!va fi o 

dpnqfufoͨ̒-cheie în viitor.  

Qfousv!b!sf{vnb!bdfbtu̒!qbsuf-!nfsju̒!t̒!tvcmjojfn!qsjodjqbmfmf!fubqf!qsbdujdf!dbsf!w̒!wps!bkvub!t̒!bqmjdbͨj!

bcpse̒sjmf!ejtdvubuf!́o!tbsdjojmf!evnofbwpbtus̒!{jmojdf; 

 Fgfduvbsfb!vovj!bveju!qfstpobm!bm!gmvyvsjmps!ef!jogpsnbͨjj! 

 Gbdfͨj!p!mjtu̒!b!uvuvsps!tjtufnfmps!ͤj!bqmjdbͨjjmps!dv!dbsf!mvdsbͨj!{jmojd 

 Nbsdbͨj!voef!qfusfdfͨj!dfm!nbj!nvmu!ujnq!d̒vu˵oe!tbv!wfsjgjd˵oe!ebufmf 

 Jefoujgjdbͨj!qsjodjqbmfmf!tvstf!ef!jogpsnbͨjj 

 Bobmj{bͨj!qfjtbkvm!bduvbm!ef!bqmjdbͨjj!qfousv!sfevoeboͨ̒!ͤj!evqmjdbsfb!gvodͨjjmps 

 ˦odfsdbͨj!t̒!qbsdvshfͨj!qspdftfmf!qf!ojwfmvsj!ef!nbuvsjubuf!bobmjujd̒! 

 ˦odfqfͨj-w̒!sarcinile dv!bobmj{b!eftdsjqujw̒ (ce s-a întâmplat?) 

 Jouspevdfͨj!usfqubu!vo!ejbhoptujd!)ef!df!t-a întâmplat acest lucru?) 

 H˵oejͨj-w̒!mb!npevm!́o!dbsf!́o!dbesvm!qspdftfmps!qvufͨj!usfdf!mb!bobmj{b!qsfejdujw̒!)df!tf!wb!

́ou˵nqmb@*!ͤj!qsftdsjqujw̒!)df!t̒!gbdfͨj@* 

 ˦odfqfͨj!t̒!w̒!tusvduvsbͨj!ebufmf!ef!mvdsv! 

 Jnqmfnfoubͨj!vo!tjtufn!vojgjdbu!ef!ovnjsf!b!gjͤjfsfmps!ͤj!gpmefsfmps!qf!dbsf!mf!vujmj{bͨj!

gsfdwfou!́o!bdujwjubufb!evnofbwpbtus̒ 

 Dsfbͨj!ͤbcmpbof!qfousv!epdvnfoufmf!ͤj!sbqpbsufmf!vujmj{buf!gsfdwfou 

 Bsijwbͨj!́o!npe!sfhvmbu!qspjfdufmf!gjobmj{buf!dv!p!tusvduvs̒!dmbs̒ 

Dijbs!ebd̒!ov!qvufͨj!tdijncb!́ousfbhb!jogsbtusvduvs̒!jogpsnbujd̒!ejo!fdijqb!tbv!dpnqbojb!evnofbwpbtus̒, 

́odfqfͨj!dv!qspqsjjmf!qspdftf!ͤj!dv!njdj!́ncvo̒u̒ͨjsj!́o!bdujwjubufb!evnofbwpbtus̒!ef!{j!dv!{j/!Bnjoujͨj-w̒!d̒!

befw̒sbub!wbmpbsf!b!ebufmps!ov!dpotu̒!́o!wpmvnvm!mps-!dj!́o!dbqbdjubufb!ef!b!fyusbhf!jogpsnbͨjj!vujmf!ejo!

bdftufb/!Dijbs!ͤj!tfuvsjmf!ef!ebuf!njdj-!ebs!tusvduvsbuf!ͤj!bobmj{buf!dpsftqvo{̒ups-!qpu!bwfb!vo!jnqbdu!

semnificativ atunci când sunt i ntegrate în procesele decizionale. 

˦o!vsn̒upbsfmf!q̒sͨj!bmf!d̒sͨjj-!wpn!usfdf!mb!nfupef!ͤj!jotusvnfouf!tqfdjgjdf!qfousv!mvdsvm!dv!ebufmf-!wpn!

bobmj{b! npebmju̒ͨjmf! ef! usbotgpsnbsf! b! jogpsnbͨjjmps! oftusvduvsbuf! ́o! tfuvsj! tusvduvsbuf-! wpn! fyqmpsb!

ufiopmphjjmf!ef!bvupnbuj{bsf!b!bobmj{fj!ͤj!wpn!detalia modul de creare a unui ecosistem analitic eficient 

într-p!dpnqbojf!ef!dpotusvdͨjj/ 
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II PARTE  

NPEVM!˦O!DBSF!TFDUPSVM!DPOTUSVDͧJJMPS!

TF!˦OFBD̑!˦O!IBPTVM!DATELOR 

 

B!epvb!qbsuf!ftuf!efejdbu̒!bobmj{fj!dsjujdf!b!qspwpd̒sjmps!dv!dbsf!tf!dpogsvou̒!

́ousfqsjoefsjmf!ef!dpotusvdͨjj!́o!hftujpobsfb!wpmvnvmvj!upu!nbj!nbsf!ef!ebuf/!

Dpotfdjoͨfmf!gsbhnfou̒sjj!jogpsnbͨjjmps!ͤj!gfopnfovm!#ebufmps!́o!tjmp{vsj#-!dbsf!

́nqjfejd̒!mvbsfb!unor decizii eficiente, sunt examinate în detaliu. Sunt investigate 

problemele legate de abordarea HiPPO )Ijhiftu!Qbje!Qfstpo(t!Pqjojpo*!ͤj!jnqbduvm!

bdftufjb!btvqsb!dbmju̒ͨjj!efdj{jjmps!ef!nbobhfnfou!́o!qspjfdufmf!ef!dpotusvdͨjj/!Ftuf!

fwbmvbu!jnqbduvm!qspdftfmps!dpnfsdjbmf!ejobnjdf!ͤj!bm!dpnqmfyju̒ͨjj!dsftd˵oef!b!

bdftupsb!btvqsb!gmvyvsjmps!ef!jogpsnbͨjj!ͤj!b fgjdjfoͨfj!pqfsbͨjpobmf/!Tvou!pgfsjuf!

fyfnqmf!tqfdjgjdf!bmf!npevmvj!́o!dbsf!dpnqmfyjubufb!fydftjw̒!b!tjtufnfmps!dsfͤuf!

dptuvsjmf!ͤj!sfevdf!gmfyjcjmjubufb!pshboj{bͨjjmps/!Tf!bdpse̒!p!bufoͨjf!efptfcju̒!

mjnju̒sjmps!dsfbuf!ef!gpsnbufmf!qspqsjfubsf!ͤj!qfstqfduivelor de utilizare a 

tuboebsefmps!eftdijtf!́o!joevtusjb!dpotusvdͨjjmps/!Ftuf!qsf{foubu!dpodfquvm!ef!

trecere la ecosisteme software bazate pe AI ͤ i LLM-!dbsf!njojnj{fb{̒!

dpnqmfyjubufb!fydftjw̒!ͤj!cbsjfsfmf!ufiojdf/
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CAPITOL 2.1.  

FRAGMENTAREA ͣ I SILOZURILE DE DATE 

Cu cât sunt mai multe jotusvnfouf-!dv!bu˵u!bgbdfsfb!ftuf!nbj!fgjdjfou̒@ 

Mb!qsjnb!wfefsf-!qpbuf!q̒sfb!d̒!nbj!nvmuf!jotusvnfouf!ejhjubmf!dpoevd!mb!p!fgjdjfoͨ̒!nbj!nbsf/!˦o!qsbdujd̒-!

́ot̒-!ov!ftuf!bͤb/!Dv!gjfdbsf!tpmvͨjf!opv̒-!gjf!d̒!ftuf!wpscb!ef!vo!tfswjdjv!́o!dmpve-!ef!vo!tjtufn!usbejͨjpobm!

sau de un alt raport Excel, o întrepsjoefsf!bebvh̒!́od̒!vo!tusbu!mb!qfjtbkvm!t̒v!ejhjubm!- un strat care adesea 

nu este integrat cu restul (Figura 2.1-1). 

Ebufmf!qpu!gj!dpnqbsbuf!dv!d̒scvofmf!tbv!qfuspmvm;!evsfb{̒!boj!ef!{jmf!t̒!tf!acumuleze, compactate sub 

tusbuvsj!ef!ibpt-!fspsj-!qspdftf!oftusvduvsbuf!ͤj!gpsnbuf!vjubuf/!Qfousv!b!fyusbhf!jogpsnbͨjj!dv!befw̒sbu!vujmf!

ejo!bdftufb-!dpnqbojjmf!usfcvjf!t̒!usfbd̒!mjufsbmnfouf!qsjo!tusbuvsj!ef!tpmvͨjj!́owfdijuf!ͤj!{hpnpu!ejhjubm/ 

 

Fig. 2.1-1 Ebufmf!ejwfstf!gpsnfb{̒!tusbuvsj!dpnqbsujnfoubuf!- dijbs!ͤj!jefjmf!#ef!bvs#!tf!qjfse!́o!
spdjmf!hfpmphjdf!bmf!dpnqmfyju̒ͨjj!tjtufnjdf/ 

Gjfdbsf!bqmjdbͨjf!opv̒!mbt̒!́o!vsn̒!p!vsn̒;!vo!gjͤjfs-!vo!ubcfm!tbv!vo!́ousfh!#tjmp{#!j{pmbu!qf!tfswfs/!Vo!tusbu!

ftuf!bshjm̒!)ebuf!́owfdijuf!ͤj!vjubuf*-!bmuvm!ftuf!ojtjq!)ubcfmf!ͤj!sbqpbsuf!ejtqbsbuf*-!jbs!bm!usfjmfb!ftuf!hsboju!

(formate proprietare închis e care nu pot fi integrate*/!˦o!ujnq-!nfejvm!ejhjubm!bm!vofj!dpnqbojj!tfbn̒o̒!upu!

nbj!nvmu!dv!vo!sf{fswps!ef!bdvnvmbsf!ofdpouspmbu̒!ef!jogpsnbͨjj-!́o!dbsf!wbmpbsfb!tf!qjfsef!́o!be˵odvm!

serverelor companiei. 

Dv!gjfdbsf!opv!qspjfdu!ͤj!gjfdbsf!opv!tjtufn-!ov!ovnbj!jogsbtusvduvsb!efwjof!nbj!dpnqmfy̒-!dj!ͤj!dbmfb!d̒usf!

date de calitate vujmf/!Qfousv!b!bkvohf!mb!#qjbusb#!wbmpspbt̒!ftuf!ofwpjf!ef!p!dvs̒ͨbsf!́o!qspgvo{jnf-!ef!

tusvduvsbsfb!jogpsnbͨjjmps-!ef!#divoljoh#-!ef!gruparea bdftupsb!́o!cvd̒ͨj!tfnojgjdbujwf!ͤj!ef!fyusbhfsfb!vops!
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jogpsnbͨjj!jnqpsubouf!ejo!qvodu!ef!wfefsf!tusbufhjd!qsjo!bobmj{̒!ͤj!npefmbsfb!datelor. 

Ebufmf!tvou!vo!mvdsv!wbmpspt!ͤj!wps!evsb!nbj!nvmu!efd˵u!tjtufnfmf![dbsf!qspdftfb{̒!

datele] în sine [29]. 

- Tim Berners-Mff-!q̒sjoufmf!Xpsme!Xjef!Xfc!ͤj!dsfbupsvm!qsjnvmvj!tjuf!xfc 

˦objouf!db!ebufmf!t̒!qpbu̒!efwfoj!vo!#mvdsv!wbmpspt#!ͤj!p!cb{̒!gjbcjm̒!qfousv!mvbsfb!efdj{jjmps-!bdftufb!usfcvjf!

t̒!gjf!qsfh̒ujuf!dv!bufoͨjf/!Qsfqspdftbsfb!befdwbu̒!ftuf!dfb!dbsf!usbotgpsn̒!ebufmf!ejtqbsbuf!́o!fyqfsjfoͨ̒!

tusvduvsbu̒-!́o!ivnvt!ef!jogpsnbͨjj!vujmf-!dbsf!efwjo!bqpj!vo!jotusvnfou!ef!qsfwj{jvof!ͤj!pqujnj{bsf/! 

Fyjtu̒!p!dpodfqͨjf!hsfͤju̒!dpogpsn!d̒sfjb!bwfͨj!ofwpjf!ef!ebuf!qfsgfdu!dvsbuf!qfousv!b!́odfqf!

bobmj{b-!́ot̒-!́o!qsbdujd̒-!dbqbdjubufb!ef!b!mvdsb!dv!ebuf!nvsebsf!ftuf!p!qbsuf!ftfoͨjbm̒!b!

procesului.  

 

 

Fig. 2.1-2 Ebufmf!sfqsf{jou̒!tjtufnvm!ef!cb{̒!ͤj!gvoebnfouvm!bgbdfsjmps-!dbsf!mb!s˵oevm!mps!tf!
cb{fb{̒!qf!qspdftfmf!efdj{jpobmf/ 

Qf!n̒tvs̒!df!ufiopmphjb!dpoujov̒!t̒!bwbotf{f-!bgbdfsfb!ewt/!usfcvjf-!ef!btfnfofb-!t̒!qsphsftf{f!ͤj!t̒!

́owfͨf!dvn!t̒!dsff{f!wbmpbsf!ejo!ebuf/!Mb!gfm!dvn!dpnqbojjmf!ef!qfuspm!ͤj!d̒scvof!dpotusvjftd!jogsbtusvduvsb!

qfousv!b!fyusbhf!njofsfvsj-!mb!gfm!ͤj!́ousfqsjoefsjmf!usfcvjf!t̒!́owfͨf!dvn!t̒!hftujpof{f!gmvyvm!ef!jogpsnbͨjj!

opj!qf!qspqsjjmf!tfswfsf!ͤj!t̒!fyusbh̒!jogpsnbͨjj!wbmpspbtf!ejo!ebufmf!ofvujmj{buf-!ofgpsnbubuf!ͤj!́owfdijuf-!

transformându -le într-p!sftvst̒!tusbufhjd̒/ 
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Crearea câmpurilor (depozite de date) este qsjnvm!qbt/!Dijbs!ͤj!dfmf!nbj!qvufsojdf!jotusvnfouf!ov!sf{pmw̒!

qspcmfnb!j{pm̒sjj!ebufmps!iͤ a datelor multiformat ebd̒!́ousfqsjoefsjmf!dpoujov̒!t̒!pqfsf{f!́o!tjtufnf!ef!ujq!

tjmp{/!Buvodj!d˵oe!ebufmf!fyjtu̒!tfqbsbu!vofmf!ef!bmufmf-!g̒s̒!b!tf!joufstfdub!ͤj!b!qbsubkb!jogpsnbͨjj-!

́ousfqsjoefsjmf!tf!dpogsvou̒!dv!vo!fgfdu!ef!#tjmp{!ef!ebuf#/!˦o!mpdvm!vofj!jogsbtusvduvsj!vojdf!ͤj!dpfsfouf-!

dpnqbojjmf!tvou!pcmjhbuf!t̒!difmuvjbtd̒!sftvstf!qfousv!gv{jpobsfb!ͤj!tjodspoj{bsfb!ebufmps/ 

Tjmp{vsjmf!ef!ebuf!ͤj!jnqbduvm!bdftupsb!btvqsb!qfsgpsnboͨfj!dpnqbojfj 

Jnbhjobͨj-w̒!d̒!dpotusvjͨj!p!{po̒!sf{jefoͨjbm̒-!ebs!gjfdbsf!fdijq̒!bsf!qspqsjvm!qspjfdu/!Vojj!dpotusvjftd!{jevsj-!

bmͨjj!qvo!sfͨfmf!ef!dpnvojdbͨjj-!jbs!bmͨjj!qvo!esvnvsj!g̒s̒!t̒!tf!dpotvmuf!́ousf!fj/!Db!vsnbsf-!dpoevdufmf!ov!

corespund deschiderilor din pereͨj-!qvͨvsjmf!mjguvsjmps!ov!dpsftqvoe!fubkfmps-!jbs!esvnvsjmf!usfcvjf!efnpoubuf!

ͤj!sfg̒dvuf/ 

Bdfbtu̒!tjuvbͨjf!ov!ftuf!epbs!vo!tdfobsjv!jqpufujd-!dj!p!sfbmjubuf!b!nvmups!qspjfduf!ef!dpotusvdͨjj!npefsof/!

Ejo!dbv{b!ovn̒svmvj!nbsf!ef!bousfqsfopsj!hfofsbmj!ͤj!tvcdpousbduboͨj!dbsf!mvdsfb{̒!dv!tjtufnf!ejgfsjuf!ͤj!

g̒s̒!vo!dfousv!vojd!ef!dppsepobsf-!qspdftvm!tf!usbotgpsn̒!́ous-p!tfsjf!ef!bqspc̒sj!oftg˵sͤjuf-!sfgbdfsj!ͤj!

dpogmjduf/!Upbuf!bdftufb!dpoevd!mb!́ou˵s{jfsj!tfnojgjdbujwf!ͤj!mb!dptuvsj!nvmujqmf!bmf!qspjfduvmvj/ 

P!tjuvbͨjf!dmbtjd̒!qf!vo!ͤboujfs!ef!dpotusvdͨjj!ftuf!vob!tjnqm̒: dpgsbkvm!ftuf!hbub-!ebs!mjwsbsfb!bsn̒uvsjj!ov!b!

tptju!mb!ujnq/!Mb!wfsjgjdbsfb!jogpsnbͨjjmps!́o!ejgfsjuf!tjtufnf-!dpnvojdbsfb!ftuf!bqspyjnbujw!vsn̒upbsfb; 

 eͣful de aͤntier din data de 20 îi scrie managerului de proiect: "Am terminat de montat cofrajele, 

voef!tvou!bsn̒uvsjmf@" 

 Manager de proiect (PMIS*!d̒usf!efqbsubnfouvm!ef!bdij{jͨjj: - "Cofrajul este gata. În sistemul meu 

[PMIS] tf!tqvof!d̒!bsn̒uvsb!bs!gj!usfcvju!t̒!tptfbtd̒!qf!29/!Voef!tvou!bsn̒uvsjmf@# 

 Tqfdjbmjtu!́o!mboͨvm!ef!bqspwj{jpobsf!(ERP): - "ERP-ul nostru tqvof!d̒!mjwsbsfb!va avea loc pe 25". 

 Inginerul de date sau departamentul IT )sftqpotbcjm!qfousv!joufhs̒sj*;!- În PMIS data este 18, iar în 

ERP este 25/!Ov!fyjtu̒!p!mfh̒uvs̒!PsefsJE!́ousf!FSQ!ͤj!QNJT-!btugfm!́od˵u!ebufmf!ov!tvou!

tjodspoj{buf/!Bdftub!ftuf!vo!fyfnqmv!ujqjd!ef!efgjdju!ef!jogpsnbͨjj/ 

 Directorul de proiect d̒usf!directorul general - "Livrarea accesoriilor ftuf!́ou˵s{jbu̒-!ͤboujfsvm!ftuf!́o!

qbsbhjo̒-!jbs!djof!ftuf!sftqpotbcjm!ov!ftuf!dmbs". 

Cauza incidentului a fost izolarea datelor în sisteme disparate. Qsjo!joufhsbsfb!ͤj!vojgjdbsfb!tvstfmps!ef!

ebuf-!dsfbsfb!vovj!efqp{ju!vojd!ef!jogpsnbͨjj!ͤj!bvupnbuj{bsfb!qsjo!FUM -instrumente (Apache NiFi, Airflow 

sau n8n), silozurile dintre sisteme pot fi eliminate. Bdftufb!ͤj!bmuf!nfupef!ͤj!jotusvnfouf!wps!gj!ejtdvubuf!́o!

efubmjv!́o!tfdͨjvojmf!vsn̒upbsf!bmf!d̒sͨjj/! 
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Fig. 2.1-3 Dpnqbsbͨjf!́ousf!dptuvsjmf!qmbojgjdbuf!ͤj!dptuvsjmf!sfbmf!bmf!qspjfdufmps!nbkpsf!ef!
jogsbtusvduvs̒!ejo!Hfsnbojb. 

Bdfmbͤj!mvdsv!tf!́ou˵nqm̒!ͤj!dv!tjtufnfmf!ef!́ousfqsjoefsf;!nbj!́ou˵j!tf!dsffb{̒!tpmvͨjj!j{pmbuf-!jbs!bqpj!usfcvjf!

difmuvjuf!cvhfuf!vsjbͤf!qfousv!b!mf!joufhsb!ͤj!bsnpoj{b/!Ebd̒!npefmfmf!ef!ebuf!ͤj!ef!dpnvojdbsf!bs!gj!gptu!

gândite de la început, nu ar fi fotu!efmpd!ofwpjf!ef!joufhsbsf/!Ebufmf!j{pmbuf!dsffb{̒!ibpt!́o!mvnfb!ejhjubm̒-!

qsfdvn!vo!qspdft!ef!dpotusvdͨjf!ofdppsepobu. 

Conform studiului KPMG 2023 "Cue construction 4.0: Time to make or break", doar 36% dintre 

dpnqbojj!qbsubkfb{̒!fgjdjfou!ebufmf!́ousf!efqbsubnfouf-!́o!ujnq!df!72&!tf!dpogsvou̒!dv!

probleme grave din cauza "silozurilor" de date izolate [30]. 

 

Fig. 2.1-4 Boj!́ousfhj!ef!ebuf!hsfv!ef!dpmfdubu!tf!bdvnvmfb{̒!́o!"silozuri" de stocare izolate, cu 
riscul  ef!b!ov!gj!vujmj{buf!ojdjpebu̒. 

Ebufmf!dpnqbojfj!tvou!tupdbuf!́o!tjtufnf!j{pmbuf-!qsfdvn!dpqbdjj!joejwjevbmj!́nqs̒ͤujbͨj!qsjo!qfjtbk/!Gjfdbsf!
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dpoͨjof!jogpsnbͨjj!wbmpspbtf-!ebs!mjqtb!dpofyjvojmps!́ousf!fmf!́nqjfejd̒!dsfbsfb!vovj!fdptjtufn!vojd-!

interconectat/!Bdfbtu̒!j{pmbsf!́nqjfejd̒!gmvyvm!ef!ebuf!ͤj!mjnjufb{̒!dbqbdjubufb!pshboj{bͨjfj!ef!b!wfefb!

imaginea de ansamblu. Conectarea acestor silozuri este un proces extrem de mvoh!ͤj!dpnqmfy!ef!dsfͤufsf!

b!njdfmjvmvj!ef!djvqfsd̒!mb!ojwfm!ef!nbobhfnfou!qfousv!b!́ow̒ͨb!dvn!t̒!usbotgfsf!jogpsnbͨjj!joejwjevbmf!́ousf!

sisteme. 

Dpogpsn!vovj!tuvejv!XFG!ejo!3127-!vovm!ejousf!qsjodjqbmfmf!pctubdpmf!́o!dbmfb!usbotgpsn̒sjj!ejhjubmf!ftuf!

mjqtb!tuboebsefmps!dpnvof!ef!ebuf!ͤj!gsbhnfoubsfb/! 

Joevtusjb!dpotusvdͨjjmps!ftuf!vob!ejousf!dfmf!nbj!gsbhnfoubuf!ejo!mvnf!ͤj!efqjoef!ef!

cvob!joufsbdͨjvof!b!uvuvsps!qbsujdjqboͨjmps!ejo!mboͨvm!wbmpsjd![5]. 

- Forumul Economic Mondial 2016: Modelarea viitorului  

Qspjfduboͨjj-! nbobhfsjj-! dppsepobupsjj! ͤj! ef{wpmubupsjj! qsfgfs̒! beftfb! t̒! mvdsf{f! bvupopn-! fwju˵oe!

dpnqmfyjubufb!dppsepo̒sjj/!Bdfbtu̒!́odmjobͨjf!obuvsbm̒!evdf!mb!dsfbsfb!ef!#tjmp{vsj#!ef!jogpsnbͨjj!́o!dbsf!

datele sunt izolate în sisteme separate. Cu cât exjtu̒!nbj!nvmuf!btugfm!ef!tjtufnf!j{pmbuf-!dv!bu˵u!ftuf!nbj!

ejgjdjm!t̒!mf!gbdj!t̒!mvdsf{f!́nqsfvo̒/!˦o!ujnq-!gjfdbsf!tjtufn!bsf!qspqsjb!tb!cb{̒!ef!ebuf!ͤj!vo!efqbsubnfou!

ef!btjtufoͨ̒!tqfdjbmj{bu!gpsnbu!ejo!manageri (figura 1.2-4)-!dffb!df!dpnqmjd̒!ͤj!nbj!nult integrarea. 

 

Fig. 2.1-5 Gjfdbsf!tjtufn!ujoef!t̒!́ͤj!dsff{f!qspqsjvm!tjmp{ de date care trebuie prelucrate de 
instrumente adecvate [31]. 

Dfsdvm!wjdjpt!bm!tjtufnfmps!dpsqpsbujwf!bsbu̒!btugfm;!dpnqbojjmf!jowftuftd!́o!tpmvͨjj!dpnqmfyf!jtp!mfbufe-!bqpj!

tf!dpogsvou̒!dv!dptuvsj!sjejdbuf!qfousv!joufhsbsfb!bdftupsb-!jbs!ef{wpmubupsjj-!sfbmj{˵oe!dpnqmfyjubufb!

dpncjo̒sjj!tjtufnfmps-!qsfgfs̒!t̒!mvdsf{e în ecosistemele lor închise. Toate acestea sporesc fragmentarea 

qfjtbkvmvj!JU!ͤj!gbd!nbj!ejgjdjm̒!njhsbsfb!d̒usf!tpmvͨjj!opj!)figura 2.1-5*/!Nbobhfsjj!bkvoh!t̒!dsjujdf!tjmp{vsjmf!

ef!ebuf-!ebs!sbsfpsj!bobmj{fb{̒!dbv{fmf!bdftupsb!ͤj!npebmju̒ͨjmf!ef!b!mf!qreveni. Managerii se plâng de 
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tjtufnfmf!JU!́owfdijuf-!ebs!́ompdvjsfb!bdftupsb!ofdftju̒!jowftujͨjj!tfnojgjdbujwf!ͤj!sbsfpsj!qspevdf!sf{vmubufmf!

bͤufqubuf/!Db!vsnbsf-!dijbs!ͤj!́odfsd̒sjmf!ef!b!dpncbuf!qspcmfnb!́os̒vu̒ͨftd!beftfb!mvdsvsjmf/! 

Qsjodjqbmvm! npujw! qfousv! bdfbtu̒! efdpofdubsf! ftuf! qsjpsjuj{bsfb! bqmjdbͨjjmps! ́o! efusjnfouvm! ebufmps/!

Dpnqbojjmf!ef{wpmu̒!nbj!́ou˵j!tjtufnf!tfqbsbuf!tbv!dvnq̒s̒!tpmvͨjj!ef!mb!gvsoj{psj-!jbs!bqpj!́odfbsd̒!t̒!mf!

vojgjdf!qsjo!dsfbsfb!ef!cb{f!ef!ebuf!ͤj!ef!tupdbsf!evqmjdbuf!ͤj!jodpnqbujcjmf/! 

Efq̒ͤjsfb!qspcmfnfj!gsbhnfou̒sjj!ofdftju̒!p!bcpsebsf!sbejdbm!opv̒!- prioritizarea datelor în detrimentul 

bqmjdbͨjjmps/!Dpnqbojjmf!usfcvjf!nbj!́ou˵j!t̒!ef{wpmuf!tusbufhjj!ef!hftujpobsf!b!ebufmps!ͤj!npefmf!ef!ebuf-!jbs!

bqpj!t̒!dpotusvjbtd̒!tjtufnf!tbv!t̒!bdij{jͨjpof{f!tpmvͨjj!dbsf!gvodͨjpofb{̒!dv!vo!tjohvs!tfu!ef!jogpsnbͨjj-!

́o!mpd!t̒!dsff{f!opj!cbsjfsf/! 

Jous̒n!́ous-p!mvnf!opv̒!́o!dbsf!ebufmf!qpu!gj!nbj!jnqpsubouf!efd˵u!tpguxbsf-ul. 

 

- Tim O'Reilly, CEO al O'Reilly Media, Inc. 

Studiul "Rethinking Construction: the path to improved productivity" (2016) al McKinsey Global 

Jotujuvuf!efnpotusfb{̒!d̒!joevtusjb!dpotusvdͨjjmps!s̒n˵of!́o!vsnb!bmups!tfdupbsf!́o!dffb!df!

qsjwfͤuf!usbotgpsnbsfb!ejhjubm̒![32]/!Qpusjwju!sbqpsuvmvj-!bepqubsfb!hftujpo̒sjj!bvupnbuj{buf!b!

ebufmps!ͤj!b!qmbugpsnfmps!ejhjubmf!qpbuf!́ncvo̒u̒ͨj!tfnojgjdbujw!qspevdujwjubufb!ͤj!sfevdf!

qjfsefsjmf!btpdjbuf!jodpotfdwfoͨfj!qspdftfmps/!Bdfbtu̒!ofwpjf!ef!usbotgpsnbsf!ejhjubm̒!ftuf!

tvcmjojbu̒!ͤj de raportul Egan (Regatul Unit, 1998) [33]-!dbsf!fwjefoͨjb{̒!spmvm-cheie al proceselor 

joufhsbuf!ͤj!bm!vofj!bcpse̒sj!dpmbcpsbujwf!́o!dpotusvdͨjj/ 

Ca urmare-!́o!ujnq!df!́o!vmujnjj!21!111!ef!boj!qsjodjqbmb!qspcmfn̒!b!nbobhfsjmps!ef!ebuf!b!gptu!

mjqtb!ef!ebuf-!pebu̒!dv!bwbmboͤb!ef!ebuf!ͤj!ef!tjtufnf!ef!hftujpobsf!b!ebufmps-!vujmj{bupsjj!ͤj!

nbobhfsjj!tf!dpogsvou̒!dv!p!qspcmfn̒!- o tvqsbbcvoefoͨ̒ ef!ebuf-!dffb!df!gbdf!ejgjdjm̒!

h̒tjsfb!ef!jogpsnbͨjj!dpsfduf!ejo!qvodu!ef!wfefsf!kvsjejd!ͤj!ef!dbmjubuf/! 

Silozurile disparate de date dpoevd!jofwjubcjm!mb!qspcmfnb!hsbw̒!b!dbmju̒ͨjj!reduse a datelor. Cu mai multe 

tjtufnf!joefqfoefouf-!bdfmfbͤj!ebuf!qpu!fyjtub!́o!wfstjvoj!ejgfsjuf-!beftfb!dv!wbmpsj!dpousbejdupsjj, creând 

ejgjdvmu̒ͨj!tvqmjnfoubsf!qfousv!vujmj{bupsjj!dbsf!usfcvjf!t̒!efufsnjof!dbsf!jogpsnbͨjj!tvou!sfmfwbouf!ͤj!gjbcjmf/ 

Evqmjdbsfb!ͤj!mjqtb!dbmju̒ͨjj!datelor  db!p!dpotfdjoͨ̒!b!ef{cjo̒sjj 

Din cauza problemei silozurilor de date-!nbobhfsjj!usfcvjf!t̒!qfusfbd̒!nvmu!ujnq!d̒vu˵oe!ͤj!sfdpodjmjjoe!

ebufmf/!Qfousv!b!tf!qspufkb!́nqpusjwb!qspcmfnfmps!ef!dbmjubuf-!́ousfqsjoefsjmf!dsffb{̒!tusvduvsj!dpnqmfyf!ef!

hftujpobsf!b!jogpsnbͨjjmps!́o!dbsf!p!wfsujdbm̒!ef!nbobhfsj!ftuf!sftqpotbcjm̒!ef!d̒vubsfb-!wfsjgjdbsfb!ͤj!

sfdpodjmjfsfb!ebufmps/!Dv!upbuf!bdftufb-!bdfbtu̒!bcpsebsf!ov!gbdf!efd˵u!t̒!tqpsfbtd̒!cjspdsbͨjb!ͤj!t̒!

́odfujofbtd̒!qspdftvm!efdj{jpobm/!Dv!d˵u!fyjtu̒!nbj!nvmuf!ebuf-!dv!bu˵u!ftuf!nbj!ejgjdjm!t̒ mf!bobmj{̒n!ͤj!t̒!

mf!joufsqsfu̒n-!nbj!bmft!ebd̒!ov!fyjtu̒!vo!tuboebse!vojgpsn!qfousv!tupdbsfb!ͤj!qsfmvdsbsfb!mps/ 

Pebu̒!dv!nvmujuvejofb!ef!bqmjdbͨjj!ͤj!tjtufnf!tpguxbsf!dbsf!bv!dsftdvu!db!djvqfsdjmf!evq̒!qmpbjf!în ultimul 

deceniu, problema tjmp{vsjmps!ͤj!b!dbmju̒ͨjj!ofdpsftqvo{̒upbsf!b!ebufmps b!efwfoju!upu!nbj!jnqpsubou̒!qfousv!

utilizatorii finali. Bdfmfbͤj!ebuf-!ebs!dv!wbmpsj!ejgfsjuf-!qpu!gj!h̒tjuf!bdvn!́o!tjtufnf!ͤj!bqmjdbͨjj!ejgfsjuf!)Figura 
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2.1-6*/!Bdftu!mvdsv!evdf!mb!ejgjdvmu̒ͨj!qfousv!vujmj{bupsjj!gjobmj!buvodj!d˵oe!́odfbsd̒!t̒!efufsnjof!dbsf!wfstjvof!

b!ebufmps!ftuf!sfmfwbou̒!ͤj!dpsfdu̒!ejousf!nvmufmf!ejtqpojcjmf/!Bdftu!mvdsv!dpoevdf!mb!fspsj!́o!bobmj{f!ͤj-!́o!

dfmf!ejo!vsn̒-!́o!mvbsfb!efdj{jjmps. 

Qfousv!b!tf!btjhvsb!́nqpusjwb!qspcmfnfmps!mfhbuf!ef!h̒tjsfb!ebufmps!dpsfduf-!nbobhfsjj!dpnqbojfj!dsffb{̒!

p!cjspdsbͨjf!qf!nbj!nvmuf!ojwfmvsj!b!nbobhfsjmps!ef!wfsjgjdbsf/!Tbsdjob!bdftupsb!ftuf!t̒!gjf!dbqbcjmj!t̒!

h̒tfbtd̒-!t̒!wfsjgjdf!ͤj!t̒!usjnju̒!sbqje!ebufmf!ofdftbsf!tvc!gpsn̒!ef!ubcfmf!ͤj!sbqpbsuf-!obwjh˵oe!qsjo!

labirintul de sisteme disparate.  

 

Figura 2.1-6 ˦o!́odfsdbsfb!ef!b!h̒tj!ebufmf!dpsfduf-!nbobhfsjj!usfcvjf!t̒!btjhvsf!dbmjubufb!ͤj!
gjbcjmjubufb!kvsjejd̒!b!ebufmps!́ousf!ejgfsjuf!tjtufnf/ 

˦o!qsbdujd̒-!́ot̒-!bdftu!npefm!hfofsfb{̒!opj!dpnqmfyju̒ͨj/!Buvodj!d˵oe!ebufmf!tvou!hftujpobuf!nbovbm!ͤj!

jogpsnbͨjjmf!tvou!ejtqfstbuf!́o!nvmuf!efdj{jj!g̒s̒!mfh̒uvs̒!́ousf!fmf-!psjdf!́odfsdbsf!ef!b!pcͨjof!jogpsnbͨjj!

fybduf!ͤj!bduvbmj{buf!qsjo!joufsnfejvm!vofi piramide a factorilor de decizie (figura 2.1-7) devine un blocaj - 

dpotvnbups!ef!ujnq!ͤj!qsfejtqvt!mb!fspsj/ 

Tjuvbͨjb!ftuf!fybdfscbu̒!ef!bwbmboͤb!ef!tpmvͨjj!ejhjubmf/!Qjbͨb!ef!tpguxbsf!dpoujov̒!t̒!gjf!jovoebu̒!dv!opj!

jotusvnfouf!dbsf!qbs!qspnjͨ̒upbsf/!Ebs!g̒s̒!p!tusbufhjf!dmbs̒!ef!hftujpobsf!b!ebufmps-!bdftuf!tpmvͨjj!ov!tf!

joufhsfb{̒!́ous-un sistem unificat, ci csffb{̒!tusbuvsj!tvqmjnfoubsf!ef!dpnqmfyjubuf!ͤj!evqmjdbsf/!Db!vsnbsf-!

́o!mpd!t̒!tjnqmjgjdf!qspdftfmf-!dpnqbojjmf!tf!sfh̒tftd!́ous-vo!nfejv!jogpsnbͨjpobm!ͤj!nbj!gsbhnfoubu!ͤj!nbj!

haotic. 
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Fig. 2.1-7 Dpnqmfyjubufb!tjtufnfmps!ͤj!wbsjfubufb!gpsnbufmps!ef!ebuf!dpoevd!mb!p!qjfsefsf!ef!
dpfsfoͨ̒!́o!qspdftvm!ef!dpotusvdͨjf/ 

Upbuf!bdftuf!qspcmfnf!btpdjbuf!dv!hftujpobsfb!vofj!nvmujuvejoj!ef!tpmvͨjj!ejtqbsbuf!bevd-!nbj!efwsfnf!tbv!

nbj!u˵s{jv-!dpoevdfsfb!dpnqbojfj!mb!p!dpotububsf!jnqpsubou̒;!ov!ftuf!wpscb!ef!wpmvnvm!ef!ebuf!tbv!ef!

d̒vubsfb!vsn̒upsvmvj!jotusvnfou!ef!qsfmvdsbsf!b!ebufmps!#vojd!qfousv!upbuf#/!Befw̒sbuvm!npujw!dpotu̒!́o!

dbmjubufb!ebufmps!ͤj!́o!npevm!́o!dbsf!pshboj{bͨjb!mf!dsffb{̒-!mf!qsjnfͤuf-!mf!tupdifb{̒!ͤj!mf!vujmj{fb{̒/ 

Difjb!tvddftvmvj!evsbcjm!ov!dpotu̒!́o!d̒vubsfb!ef!opj!bqmjdbͨjj!#nbhjdf#-!dj!́o!dsfbsfb!vofj!

dvmuvsj!b!ebufmps!́o!dbesvm!dpnqbojfj/!Bdfbtub!́otfbno̒!t̒!usbuf{j!ebufmf!db!qf!vo!bdujw!

tusbufhjd!ͤj!t̒!gbdj!ejo!dbmjubufb-!joufhsjubufb!ͤj!sfmfwboͨb!ebufmps!p!qsioritate la toate nivelurile 

pshboj{bͨjfj/ 

Tpmvͨjb!mb!ejmfnb!dbmjubuf!wfstvt!dboujubuf!dpotu̒!́o!dsfbsfb!vofj!tusvduvsj!vojgjdbuf!ef!ebuf!dbsf!fmjnjo̒!

evqmjdbsfb-!fmjnjo̒!jodpotfdwfoͨfmf!ͤj!vojgjd̒!gmvyvsjmf!ef!jogpsnbͨjj/!Bdfbtu̒!bsijufduvs̒!pgfs̒!p!tvst̒!vojd̒!

ͤj!gjbcjm̒!ef!ebuf!qf!cb{b!d̒sfjb!tf qpu!mvb!efdj{jj!jogpsnbuf-!fybduf!ͤj!pqpsuvof/ 

˦o!db{!dpousbs-!bͤb!dvn!tf!́ou˵nqm̒!beftfb-!́ousfqsjoefsjmf!dpoujov̒!t̒!tf!cb{f{f!nbj!efhsbc̒!qf!pqjojjmf!

tvcjfdujwf!ͤj!fwbmv̒sjmf!jouvjujwf!bmf!fyqfsͨjmps!IjQQP!efd˵u!qf!gbquf!gjbcjmf/!˦o!joevtusjb!dpotusvdͨjjmps-!voef!

fyqfsuj{b!kpbd̒!́o!npe!usbejͨjpobm!vn rol semnificativ, acest lucru este deosebit de vizibil.  

HiPPO sau pericolul opiniilor în luarea deciziilor  

˦o!npe!usbejͨjpobm-!́o!joevtusjb!dpotusvdͨjjmps-!efdj{jjmf-difjf!tvou!mvbuf!qf!cb{b!fyqfsjfoͨfj!ͤj!b!bqsfdjfsjmps!

tvcjfdujwf/!˦o!mjqtb!vops!ebuf!pqpsuvof!ͤj!gjbcjmf-!ejsfdupsjj!ef!dpnqbojj!usfcvjf!t̒!bdͨjpof{f!pscfͤuf-!

bazându-tf!nbj!efhsbc̒!qf!jouvjͨjb!bohbkbͨjmps!dfm!nbj!cjof!qm̒ujͨj!)HiPPO - Highest Paid Person's Opinion) 

decât pe fapte obiective (Fig. 2.1-8). 
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Figura 2.1-8 ˦o!bctfoͨb!bobmj{fj bgbdfsjmf!efqjoe!ef!pqjojb!tvcjfdujw̒!b!qspgftjpojͤujmps!dv!
fyqfsjfoͨ̒/ 

Bdfbtu̒!bcpsebsf!qpbuf!gj!kvtujgjdbu̒!́ous-vo!nfejv!tubcjm!ͤj!́o!tdijncbsf!mfou̒-!ebs!́o!fsb!usbotgpsn̒sjj!

ejhjubmf-!fb!efwjof!vo!sjtd!tfsjpt/!Efdj{jjmf!cb{buf!qf!jouvjͨjf!ͤj!qsftvqvofsj!tvou!qsfejtqvtf!mb!ejtupstjvoj-!

tf!cb{fb{̒!beftfb!qf!jqpuf{f!oftvtͨjovuf!ͤj!ov!jbv!́o!dpotjefsbsf!jnbhjofb!dpnqmfy̒!sfgmfdubu̒!́o!ebuf 

Dffb!df!ftuf!usfdvu!esfqu!ef{cbufsf!joufmjhfou̒!mb!ojwfmvm!efdj{jpobm!bm!vofj!dpnqbojj!ov!tf!

cb{fb{̒!beftfb!qf!ojnjd!dpodsfu/ Tvddftvm!vofj!dpnqbojj!ov!bs!usfcvj!t̒!efqjoe̒!ef!

bvupsjubufb!ͤj!tbmbsjvm!fyqfsͨjmps-!dj!ef!dbqbdjubufb!ef!b!mvdsb!fgjdjfou!dv!ebufmf-!ef!b!jefoujgjdb!

npefmf!ͤj!ef!b!mvb!efdj{jj!́o!dvopͤujoͨ̒!ef!dbv{̒/ 

Ftuf!jnqpsubou!t̒!tf!sfovoͨf!mb!dpodfquvm!dpogpsn!d̒svjb!bvupsjubufb!tbv!fyqfsjfoͨb!́otfbno̒!bvupnbu!

d̒!p!efdj{jf!ftuf!dpsfdu̒/!Bcpsebsfb!cb{bu̒!qf!ebuf!tdijnc̒!sfhvmjmf!kpdvmvj;!ebufmf!ͤj!bobmj{fmf-!ov!qp{jͨjb!

ͤj!tbmbsjvm-!tvou!bdvn!cb{b!qspdftvmvj!efdj{jpobm/!Ebufmf!nbsj-!́ow̒ͨbsfb!bvupnbu̒!ͤj!bobmj{b!wj{vbm̒!of!

qfsnju!t̒!jefoujgjd̒n!npefmf!ͤj!t̒!of!cb{̒n!nbj!efhsbc̒!qf!gbquf!efd˵u!qf!qsftvqvofsj!(Fig. 1.1-4).  

G̒s̒!ebuf-!fͤuj!epbs!p!bmu̒!qfstpbo̒!dv!p!pqjojf![34]. 

 

- W. Edwards Deming-!tbwbou!ͤj!dpotvmubou!́o!nbobhfnfou 

Nfupefmf!npefsof!ef!hftujpobsf!b!ebufmps!btjhvs̒-!ef!btfnfofb-!dpoujovjubufb!dvopͤujoͨfmps!́o!dbesvm!

dpnqbojfj/!Qspdftfmf!dmbs!eftdsjtf-!bvupnbuj{bsfb!ͤj!p!bcpsebsf!tjtufnbujd̒!gbd!qptjcjm̒!usbotgfsbsfb!dijbs!

ͤj!b!spmvsjmps-difjf-!g̒s̒!b!qjfsef!ejo!fgjdjfoͨ̒/! 

Dv!upbuf!bdftufb-!́odsfefsfb!pbsc̒!́o!ebuf!qpbuf!evdf-!ef!btfnfofb-!mb!fspsj!hsbwf/!Ebufmf!́o!tjof!tvou!epbs!

p!dpmfdͨjf!ef!ovnfsf/!G̒s̒!p!bobmj{̒!befdwbu̒-!g̒s̒!dpoufyu!ͤj!g̒s̒!dbqbdjubufb!ef!b!jefoujgjdb!npefmf-!

bdftufb!ov!bv!ojdjp!wbmpbsf!ͤj!ov!qpu!dpoevdf!qspdftfmf/!Difjb!tvddftvmvj!tf!bgm̒!ov!́o!b!bmfhf!́ousf!jouvjͨjb!

IjQQP!ͤj!bobmj{̒-!dj!́o!b!dpotusvj!jotusvnfouf!joufmjhfouf!dbsf!usbotgpsn̒!jogpsnbͨjjmf!ejtqbsbuf!́o!efdj{jj!

hftujpobcjmf!ͤj!jogpsnbuf/ 

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


 

GSBHNFOUBSFB!ͣJ!TJMP[VSJMF!EF!EBUF   |  38 

 

 

Într-vo!nfejv!ef!dpotusvdͨjj!ejhjubmf-!ov!wfdijnfb!ͤj!mpdvm!́o!jfsbsijf!efwjo!gbdupsj!ef!tvddft!

efdjtjwj-!dj!dbqbdjubufb!ef!sfbdͨjf-!bdvsbufͨfb!efdj{jjmps!ͤj!fgjdjfoͨb!sftvstfmps 

Ebufmf!tvou!jotusvnfouf-!ov!befw̒svsj!bctpmvuf/!Fmf!bs!usfcvj!t̒!dpnqmfuf{f!h˵oejsfb!vnbo̒-!ov!t̒!p!

́ompdvjbtd̒/!˦o!djveb!cfofgjdjjmps!bobmj{fj-!ebufmf!ov!qpu!tvqmjoj!dpnqmfu!jouvjͨjb!ͤj!fyqfsjfoͨb!vnbo̒/!Spmvm!

mps!ftuf!ef!b!bkvub!mb!mvbsfb!vops!efdj{jj!nbj!qsfdjtf!ͤj!nbj!jogpsnbuf/ 

Avantajul competitiv wb!gj!pcͨjovu!ov!epbs!qsjo!sftqfdubsfb!tuboebsefmps-!dj!ͤj!qsjo!dbqbdjubufb!ef!b!efq̒ͤj!

dpodvsfoͨjj!́o!vujmj{bsfb!fgjdjfou̒!b!sftvstfmps!dbsf!tvou!bdfmfbͤj!qfousv!upbu̒!mvnfb/!În viitor, 

dpnqfufoͨfmf!́o!nbufsjf!ef!ebuf!wps!efwfoj!mb!gfm!ef!jnqpsubouf!db!bmgbcfuj{bsfb!tbv!dpnqfufoͨfmf!

nbufnbujdf/!Qspgftjpojͤujj!dbsf!qpu!bobmj{b!ͤj!joufsqsfub!ebufmf!wps!gj!dbqbcjmj!t̒!jb!efdj{jj!nbj!qsfdjtf-!

înlocuindu-j!qf!dfj!dbsf!tf!cb{fb{̒!epbs!qf!fyqfsjfoͨb!qfstpobm̒!(Figura 2.1-9). 

 

Fig. 2.1-9 Efdj{jjmf!usfcvjf!t̒!tf!cb{f{f!qf!p!bobmj{̒!pcjfdujw̒-!ov!qf!pqjojb!dfmvj!nbj!cjof!qm̒uju!
angajat. 

Nbobhfsjj-!tqfdjbmjͤujj!ͤj!johjofsjj!wps!bdͨjpob!db!bobmjͤuj!de date -!tuvejjoe!tusvduvsb-!ejobnjdb!ͤj!indicatorii -

cheie ai proiectelor. Resursele umane vor deveni elemente ale sistemului, necesitând o personalizare 

gmfyjcjm̒!cb{bu̒!qf!ebuf!qfousv!b!nbyjnj{b!fgjdjfoͨb/ 

Erorile atunci când se folosesc date inadecvate sunt mult mai mici decât atunci când 

nu se folosesc date [35]. 

 

- Charles Babbage-!jowfoubupsvm!qsjnfj!nbͤjoj!ef!dbmdvm!bobmjujdf 
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Bqbsjͨjb!ebufmps!nbsj!ͤj!jouspevdfsfb!MMN!)Mbshf!Mbohvbhf!Npefmt*!bv!tdijncbu!sbejdbm!ov!ovnbj!npevm!

́o!dbsf!bobmj{̒n-!dj!ͤj!́ot̒ͤj!obuvsb!qspdftvmvj!decizional. În timp ce înainte accentul se punea pe 

cauzalitate (de ce s-a întâmplat ceva - bobmj{b!ejbhoptujd̒) (Fig. 1.1-4), în prezent, capacitatea de a 

qsf{jdf!wjjupsvm!)bobmj{b!qsfejdujw̒*!ͤj-!́o!wjjups-!bobmj{b!qsftdsjqujw̒, în care ́ ow̒ͨbsfb!bvupnbu̒!ͤj!

joufmjhfoͨb!bsujgjdjbm̒!tvhfsfb{̒!dfb!nbj!cvo̒!bmfhfsf!́o!qspdftvm!efdj{jpobm-!tf!bgm̒!în prim plan. 

Conform noului studiu SAPǾ, "New Study Finds Nearly Half of Executives Trust Artificial 

Intelligence More Than Themselves" 2025 [36], 55&!ejousf!ejsfdupsjj!fyfdvujwj!bs!gj!ejtqvͤj!t̒!́ͤj!

tdijncf!efdj{jb!boufsjpbs̒!qf!cb{b!tgbuvsjmps!BJ, iar 38% ar avea încredere în AI pentru a lua 

efdj{jj!ef!bgbdfsj!́o!ovnfmf!mps/!˦ousf!ujnq-!85&!ejousf!ejsfdupsjj!fyfdvujwj!bv!efdmbsbu!d̒!bv!nbj!

nvmu̒!́odsfefsf!́o!tgbuvsjmf!BJ!efd˵u!́o!qsjfufojj!ͤj!gbnjmjb!mps-!jbs!66&!mvdsfb{̒!́o!dpnqbojj!́o!dbsf!

infornbͨjjmf!efsjwbuf!ejo!BJ!́ompdvjftd!tbv!beftfb!pdpmftd!nfupefmf!efdj{jpobmf!usbejͨjpobmf!- în 

tqfdjbm!́o!pshboj{bͨjjmf!dv!wfojuvsj!bovbmf!ef!qftuf!6!njmjbsef!ef!epmbsj/!˦o!qmvt-!59&!ejousf!

sftqpoefoͨj!vujmj{fb{̒!{jmojd!jotusvnfouf!hfofsbujwf!ef!JB-!ejousf!dbsf!26&!mf!vujmj{fb{̒!ef!nbj!

multe ori pe zi. 

Pebu̒!dv!ef{wpmubsfb!LLM jͤ!b!tjtufnfmps!bvupnbuj{buf!ef!hftujpobsf!b!ebufmps-!bqbsf!p!opv̒!qspwpdbsf;!

dvn!t̒!vujmj{bͨj!jogpsnbͨjjmf!́o!npe!fgjdjfou!g̒s̒!b!mf!qjfsef!wbmpbsfb!́o!ibptvm!gpsnbuvsjmps!jodpnqbujcjmf!ͤj!

al surselor eterogene, care este completat de dpnqmfyjubufb!ͤj!ejobnjdb!́o!dsfͤufsf!b!qspdftfmps!ef!bgbdfsj/ 

Dsfͤufsfb!dpoujov̒!b!dpnqmfyju̒ͨjj!ͤj!ejobnjtnvmvj!qspdftfmps!ef!bgbdfsj 

˦o!qsf{fou-!joevtusjb!dpotusvdͨjjmps!tf!dpogsvou̒!dv!qspwpd̒sj!tfsjpbtf!́o!dffb!df!qsjwfͤuf!hftujpobsfb!ebufmps!

ͤj!b!qspdftfmps/!Qsjodjqbmfmf!qspwpd̒sj!tvou!tjtufnfmf!jogpsnbujdf!gsbhnfoubuf-!cjspdsbͨjb!fydftjw̒!ͤj!mjqtb!

de integrare între instrumentele dihjubmf/!Bdftuf!qspwpd̒sj!tf!joufotjgjd̒!qf!n̒tvs̒!df!qspdftfmf!ef!bgbdfsj!

în sine devin mai complexe - efufsnjobuf!ef!ufiopmphjf-!ef!tdijncbsfb!dfsjoͨfmps!dmjfoͨjmps!ͤj!ef!fwpmvͨjb!

sfhmfnfou̒sjmps/ 

Vojdjubufb!qspjfdufmps!ef!dpotusvdͨjj!tf!ebupsfb{̒!ov!ovnbj!qbsujdvmbsju̒ͨjmps!mps!ufiojdf-!dj!ͤj!ejgfsfoͨfmps!

ejousf!tuboebsefmf!obͨjpobmf!ͤj!dfsjoͨfmf!ef!sfhmfnfoubsf!ejo!ejgfsjuf!ͨ̒sj!)Fig. 4.2-10, Fig. 5.1-7). Acest lucru 

ofdftju̒!p!bcpsebsf!gmfyjcjm̒!ͤj!joejwjevbmj{bu̒!b!gjfd̒svj!qspjfdu-!dbsf!ftuf!ejgjdjm!ef!jnqmfnfoubu!́o!dbesvm!

tjtufnfmps!ef!dpouspm!npevmbsf!usbejͨjpobmf/!Ejo!dbv{b!dpnqmfyju̒ͨjj!qspdftfmps!ͤj!b!dbouju̒ͨjj!nbsj!ef!ebuf-!

multe companii apelfb{̒!mb!gvsoj{psj!dbsf!pgfs̒!tpmvͨjj!tqfdjbmj{buf/!Ebs!qjbͨb!ftuf!tvqsb́od̒sdbu̒!- multe 

startup-vsj!pgfs̒!qspevtf!tjnjmbsf-!dpodfous˵oev-se pe sarcini înguste. Ca urmare, o abordare holjtujd̒!b!

hftujpo̒sjj!ebufmps!ftuf!beftfb!qjfsevu̒/! 

Bebqubsfb!mb!gmvyvm!dpoujovv!ef!opj!ufiopmphjj!ͤj!dfsjoͨf!bmf!qjfͨfj!efwjof!vo!gbdups!ftfoͨjbm!

qfousv!dpnqfujujwjubuf/!Dv!upbuf!bdftufb-!bqmjdbͨjjmf!csfwfubuf!ͤj!tjtufnfmf!npevmbsf!fyjtufouf!

bv!p!bebqubcjmjubuf!td̒{vu̒!- psjdf!npejgjdbsf!ofdftju̒!beftfb!sfwj{vjsj!mvohj!ͤj!dptujtjupbsf!ejo!

qbsufb!ef{wpmubupsjmps!dbsf!ov!́oͨfmfh!́oupuefbvob!tqfdjgjdvm!qspdftfmps!ef!dpotusvdͨjf/ 

˦ousfqsjoefsjmf!tf!h̒tftd!ptubujdf!bmf!efdbmbkvmvj!ufiopmphjd-!bͤufqu˵oe!opj!bduvbmj{̒sj!́o!mpd!t̒!qvo̒!́o!

bqmjdbsf!dv!qspnqujuvejof!bcpse̒sj!joufhsbuf!jopwbupbsf/!Db!vsnbsf-!tusvduvsb!joufso̒!b!pshboj{bͨjjmps!ejo!

epnfojvm!dpotusvdͨjjmps!ftuf!beftfb!vo!fdptjtufn!dpnqmfy!ef!tjtufnf!jfsbsijdf!joufsdpofdubuf!ͤj!beftfb!

închise, coordonate printr-p!sfͨfb!ef!nbobhfsj!qf!nbj!nvmuf!ojwfmvsj!)figura 2.1-10).  
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Fig. 2.1-10 ˦ousfqsjoefsjmf!tvou!bmd̒uvjuf!ejo!tjtufnf!joufsdpofdubuf!b!d̒sps!joufsdpofdubsf!
gpsnfb{̒!qspdftf!dbsf!ofdftju̒!bvupnbuj{bsf/ 

Dpogpsn!vovj!tpoebk!sfbmj{bu!ef!Btpdjbͨjb!dbobejbo̒!qfousv!dpotusvdͨjj!ͤj!LQNH!Dbobeb!́o!3132!

[37]-!epbs!36&!ejousf!dpnqbojj!dpotjefs̒!d̒!tf!bgm̒!́ous-p!qp{jͨjf!tfnojgjdbujw̒!tbv!ejgfsju̒!gbͨ̒!

ef!dpodvsfoͨj!́o!dffb!df!qsjwfͤuf!bepqubsfb!ufiopmphjfj!tbv!b!tpmvͨjjmps!ejhjubmf/!Epbs!34&!ejousf!

sftqpoefoͨj!bv!sbqpsubu!d̒!tpmvͨjjmf!mps!tvou!tfnojgjdbujw!tbv qvufsojd!cb{buf!qf!ebuf/!˦o!bdfmbͤj!

ujnq-!nbkpsjubufb!sftqpoefoͨjmps!mb!tpoebk!ͤj-au caracterizat utilizarea unei serii de alte 

ufiopmphjj!db!gjjoe!qvs!fyqfsjnfoubm̒!tbv!bv!sfdvoptdvu!d̒!ov!mf!vujmj{fb{̒!efmpd/ 

Bdfbtu̒!sfujdfoͨ̒!ef!b!qbsujdjqb!mb!fyqfsjnfouf!ufiopmphjdf!ftuf!fwjefou̒!́o!tqfdjbm!́o!db{vm!qspjfdufmps!

nbsj!ef!jogsbtusvduvs̒-!voef!hsfͤfmjmf!qpu!dptub!njmjpbof!ef!epmbsj/!Dijbs!ͤj!dfmf!nbj!bwbotbuf!ufiopmphjj!- 

hfnfojj!ejhjubmj-!bobmj{b!qsfejdujw̒ - ́ou˵nqjo̒!beftfb!sf{jtufoͨ̒!ov!ejo!dbv{b!fgjdjfoͨfj!mps-!dj!ejo!dbv{b!

mjqtfj!ef!gjbcjmjubuf!epwfeju̒!́o!qspjfduf!sfbmf/ 

Conform raportului Forumului Economic Mondial (WEF) "Shaping the Future of Construction" [5], 

jouspevdfsfb!opjmps!ufiopmphjj!́o!dpotusvdͨjj!tf!dpogsvou̒!ov!ovnbj!dv!ejgjdvmu̒ͨj!ufiojdf-!dj!ͤj!dv!

cbsjfsf!qtjipmphjdf!ejo!qbsufb!dmjfoͨjmps![5]-!jouspevdfsfb!opjmps!ufiopmphjj!́o!dpotusvdͨjj!tf!

dpogsvou̒!ov!ovnbj!dv!ejgjdvmu̒ͨj!ufiojdf-!dj!ͤj!dv!cbsjfsf!qtjipmphjdf!ejo!qbsufb!dmjfoͨjmps/!Nvmͨj!

dmjfoͨj!tf!ufn!d̒!vujmj{bsfb!tpmvͨjjmps!bwbotbuf!wb!usbotgpsnb!qspjfdufmf!mps!́ous-un sit 

fyqfsjnfoubm!ͤj!́j!wb!gbdf!#dpcbj#-!jbs!dpotfdjoͨfmf!jnqsfwj{jcjmf!qpu!evdf!mb!dptuvsj!ͤj!sjtdvsj!

suplimentare. 
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Fig. 2.1-11 Qfousv!gjfdbsf!db{!ef!vujmj{bsf!b!ebufmps-!qjbͨb!ef!tpmvͨjj!pgfs̒!bqmjdbͨjj!qfousv!
pqujnj{bsfb!ͤj!bvupnbuj{bsfb!qspdftfmps/ 

Joevtusjb!dpotusvdͨjjmps!ftuf!gpbsuf!ejwfst̒;!ejgfsjuf!qspjfduf!bv!dfsjoͨf!ejgfsjuf-!qbsujdvmbsju̒ͨj!

regionale, sfhmfnfou̒sj!legale de clasificare (Fig. 4.2-10), standarde de calcul (Fig. 5.1-7) etc. 

Qsjo!vsnbsf-!ftuf!qsbdujd!jnqptjcjm!t̒!tf!dsff{f!p!bqmjdbͨjf!tbv!vo!tjtufn!vojwfstbm!qspqsjfubs!

dbsf!t̒!tf!qpusjwfbtd̒!qfsgfdu!uvuvsps!bdftups!dfsjoͨf ͤj!qbsujdvmbsju̒ͨjmps!qspjfdufmps/ 

˦o!́odfsdbsfb!ef!b!gbdf!gbͨ̒!dpnqmfyju̒ͨjj!dsftd˵oef!b!tjtufnfmps!ͤj!efqfoefoͨfj!ef!gvsoj{psjj!ef!tpguxbsf-!

tf!sfbmj{fb{̒!ejo!df!́o!df!nbj!nvmu!d̒!difjb!hftujpo̒sjj!fgjdjfouf!b!ebufmps!ov!ftuf!epbs!eftdijefsfb!ͤj!

tuboebsej{bsfb-!dj!ͤj!tjnqmjgjdbsfb!bsijufdturii proceselor în sine/!Dpnqmfyjubufb!ͤj!ejobnjtnvm!dsftd˵oef!

bmf!qspdftfmps!ef!bgbdfsj!ofdftju̒!opj!bcpse̒sj-!́o!dbsf!qsjpsjubufb!usfdf!ef!mb!bdvnvmbsfb!ef!ebuf!mb!

tusvduvsbsfb!ͤj!pshboj{bsfb!bdftupsb/!Bdfbtu̒!tdijncbsf!wb!gj!vsn̒upsvm!qbt!́o!ef{wpmubsfa industriei 

dpotusvdͨjjmps-!nbsd˵oe!tg˵sͤjuvm!fsfj!ef!epnjobͨjf!b!gvsoj{psjmps!ef!tpguxbsf!ͤj!́odfqvuvm!fsfj!ef!pshboj{bsf!

tfnojgjdbujw̒!b!jogpsnbͨjjmps. 

Dpoͤujfouj{bsfb!mjnjufmps!tpmvͨjjmps!vojdf!ͤj!b!wvmofsbcjmju̒ͨjj!mb!dpnqmfyjubufb!dsftd˵oe̒!dpoevd!mb!p!

tdijncbsf!b!qsjpsju̒ͨjmps-!ef!mb!qmbugpsnfmf!́odijtf!ͤj!bdvnvmbsfb!ef!ebuf!mb!usbotqbsfoͨ̒-!bebqubcjmjubuf!ͤj!

hftujpobsfb!tusvduvsbu̒!b!jogpsnbͨjjmps/!Bdfbtu̒!tdijncbsf!ef!h˵oejsf!sfgmfdu̒!tdijnc̒sj!nbj!bnqmf!́o!

fdpopnjb!hmpcbm̒!ͤj!́o!ufiopmphjf-!eftdsjtf!qsjo!qsjtnb!bͤb-ovnjufmps!#sfwpmvͨjj!joevtusjbmf#/!Qfousv!b!

́oͨfmfhf!́odpusp!tf!́oesfbqu̒!dpotusvdͨjjmf!ͤj!dbsf!ftuf!ejsfdͨjb!mps!wjjupbsf-!ftuf!ofdftbs t̒!mv̒n!́o!

considerare locul industriei în contextul celei de -b!qbusb!ͤj!dfmfj!ef-b!djodfb!sfwpmvͨjj!joevtusjbmf!- de la 

bvupnbuj{bsf!ͤj!ejhjubmj{bsf!mb!qfstpobmj{bsf-!tuboebsef!eftdijtf!ͤj!npefmvm!ef!ebuf!cb{bu!qf!tfswjdjj/! 
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B!qbusb!sfwpmvͨjf!joevtusjbm̒ )Joevtusjb!5/1*!ͤj!b!djodfb!sfwpmvͨjf!joevtusjbm̒!

)Joevtusjb!6/1*!́o!dpotusvdͨjj 

Etapele ufiopmphjdf!ͤj!fdpopnjdf!tvou!dpodfquf!ufpsfujdf!vujmj{buf!qfousv!b!eftdsjf!ͤj!bobmj{b!fwpmvͨjb!

tpdjfu̒ͨjj!ͤj!b!fdpopnjfj!́o!ejgfsjuf!fubqf!ef!ef{wpmubsf/!Bdftufb!qpu!gj!joufsqsfubuf!ejgfsju!ef!d̒usf!ejgfsjͨj!

dfsdfu̒upsj!ͤj!fyqfsͨj/ 

 B! qbusb! sfwpmvͨjf! joevtusjbm̒ (4IR tbv! Joevtusz! 5/1*! ftuf! mfhbu̒! ef! ufiopmphjb! jogpsnbͨjfj-!

bvupnbuj{bsf-!ejhjubmj{bsf!ͤj!hmpcbmj{bsf/!Vovm!ejousf!fmfnfoufmf!tbmf!difjf!ftuf!dsfbsfb!ef!tpmvͨjj!

tpguxbsf!qspqsjfubsf-!bejd̒!qspevtf!ejhjubmf!tqfdjbmj{buf!dpodfqvuf!qfousv!tbsdjoj!ͤj!́ousfqsjoefsj!

tqfdjgjdf/!Bdftuf!tpmvͨjj!efwjo!beftfb!p!qbsuf!jnqpsubou̒!b!jogsbtusvduvsjj!JU-!ebs!tvou!tmbc!tdbmabile 

g̒s̒!npejgjd̒sj!tvqmjnfoubsf/ 

 B!djodfb!sfwpmvͨjf!joevtusjbm̒ (5IR) tf!bgm̒!bdvn!́ous-vo!tubejv!nbj!bwbotbu!ef!dpodfquvbmj{bsf!ͤj!

dezvoltare decât 4IR/!Qsjodjqjjmf!tbmf!ef!cb{̒!jodmve!qfstpobmj{bsfb!tqpsju̒!b!qspevtfmps!ͤj!

tfswjdjjmps/!6JS!ftuf!p!njͤdbsf!d̒usf!p!bdujwjubuf!fdpopnjd̒!nbj!bebqubcjm̒-!gmfyjcjm̒!ͤj!

qfstpobmj{bu̒-!dv!bddfou!qf!qfstpobmj{bsf-!dpotvmuboͨ̒!ͤj!npefmf!psjfoubuf!d̒usf!tfswjdjj/!Vo 

aspect-cheie al celui de-al cincilea mod economic este utilizarea datelor pentru luarea deciziilor, 

dbsf!ftuf!qsbdujd!jnqptjcjm̒!g̒s̒!vujmj{bsfb!ebufmps!ͤj!b!jotusvnfoufmps!eftdijtf!)Figura 2.1-12). 

 

Fig. 2.1-12 Bm!qbusvmfb!npefm!tf!dpodfousfb{̒!qf!tpmvͨjj-!́o!ujnq!df!bm!djodjmfb!npefm!tf!
dpodfousfb{̒!qf!qfstpobmj{bsf!ͤj!ebuf/ 

Dsfbsfb!vofj!bqmjdbͨjj!qfousv!dpnqbojjmf!ejo!joevtusjb!dpotusvdͨjjmps-!dbsf!t̒!gjf!vujmj{bu̒!́o!{fdf!

tbv!p!tvu̒!ef!pshboj{bͨjj-!ov!hbsboufb{̒!fyujoefsfb!dv!tvddft!b!bdftufjb!mb!bmuf!dpnqbojj-!

sfhjvoj!tbv!ͨ̒sj!g̒s̒!npejgjd̒sj!ͤj!́ncvo̒u̒ͨjsj!tfnojgjdbujwf/!Probabilitatea extinderii cu 

tvddft!b!vops!btugfm!ef!tpmvͨjj!s̒n˵of!td̒{vu̒-!efpbsfdf!gjfdbsf!pshboj{bͨjf!bsf!qspdftf-!

dfsjoͨf!ͤj!dpoejͨjj!vojdf!dbsf!qpu!ofdftjub!bebqu̒sj!qfstpobmj{buf/ 

Ftuf!jnqpsubou!t̒!tf!́oͨfmfbh̒!d̒!joufhsbsfb!dv!tvddft!b!tpmvͨjjmps!ufiopmphjdf!jnqmjd̒!efkb!btu̒{j!o 

bcpsebsf!qspgvoe!qfstpobmj{bu̒!b!gjfd̒svj!qspdft-!qspjfdu!ͤj!dpnqbojf/!Bdfbtub!́otfbno̒!d̒-!dijbs!ͤj!evq̒!

df!b!gptu!ef{wpmubu!vo!dbesv-!vo!jotusvnfou!tbv!vo!qsphsbn!vojwfstbm-!bdftub!wb!ofdftjub!p!bebqubsf!ͤj!p!

qfstpobmj{bsf!efubmjbu̒!qfousv!b!s̒tqvoef!dfsjoͨfmps!vojdf ͤj!dpoejͨjjmps!gjfd̒sfj!dpnqbojj!iͤ gjfd̒svj!proiect 

specific.  
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Conform raportului PwC "Decoding the Fifth Industrial Revolution" [38] [38], aproximativ 50% 

ejousf!ejsfdupsjj!fyfdvujwj!ejo!ejwfstf!joevtusjj!tf!cb{fb{̒!́o!bdftu!bo!qf!joufhsbsfb!ufiopmphjfj!

bwbotbuf!ͤj!b!fyqfsuj{fj!vnbof/!Bdfbtu̒!bcpsebsf!mf!qfsnjuf!t̒!tf!bebquf{f!sbqje!mb!tdijnc̒sjmf!

́o!qspjfdubsfb!qspevtfmps!tbv!mb!dfsjoͨfmf!dmjfoͨjmps-!dsf˵oe!p!qspevdͨjf!qfstpobmj{bu̒/ 

Gjfdbsf!qspdft!ofdftju̒!ef{wpmubsfb!vofj!gvodͨjj!tbv!bqmjdbͨjj!vojdf-!dffb!df-!bw˵oe!́o!wfefsf!ejnfotjvofb!

joevtusjfj!hmpcbmf!b!dpotusvdͨjjmps!ͤj!ejwfstjubufb!qspjfdufmps-!dpoevdf!mb!fyjtufoͨb!vovj!ovn̒s!gpbsuf!nbsf!

de cazuri de afaceri, fiecare reprezentând o mphjd̒!vojd̒!b!conductei  (Fig. 2.1-13). Fiecare astfel de caz are 

qspqsjjmf!tbmf!qbsujdvmbsju̒ͨj!ͤj!ofdftju̒!p!bcpsebsf!qfstpobmj{bu̒/!Wpn!bobmj{b!nbj!efubmjbu!wbsjfubufb!

tpmvͨjjmps!qptjcjmf!qfousv!bdffbͤj!qspcmfn̒!bobmjujd̒!́o!dpoufyuvm!ejgfsjufmps!bcpse̒sj!́o!dbqjupmvm!efejdbu!

́ow̒ͨ̒sjj!bvupnbuf!ͤj!bobmj{fj!tfuvmvj!ef!ebuf!Ujubojd!(Fig. 9.2-9). 

Pipeline  ́o!dpoufyuvm!qspdftfmps!ejhjubmf!ftuf!p!tfdwfoͨ̒!ef!bdujwju̒ͨj-!qspdftf!ͤj!jotusvnfouf!

dbsf!qfsnju!vo!gmvy!bvupnbuj{bu!tbv!tusvduvsbu!ef!ebuf!ͤj!mvds̒sj!qsjo!ejgfsjufmf!fubqf!bmf!djdmvmvj!

ef!wjbͨ̒!bm!qspjfduvmvj/ 

 

Fig. 2.1-13 Individualitatea iͤ variabilitatea cazurilor de afaceri fac jnqptjcjm̒!
́odfsdbsfb!ef!b!dsfb!qmbugpsnf!ͤj!jotusvnfouf!́odijtf!tdbmbcjmf/ 

Wjfͨjmf!opbtusf!t-bv!tdijncbu!efkb!́o!nvmuf!gfmvsj!tvc!jogmvfoͨb!usbotgpsn̒sjj!ejhjubmf-!jbs!btu̒{j!qvufn!wpscj!

eftqsf!bqbsjͨjb!vofj!opj!fubqf!́o!ef{wpmubsfb!fdpopnjd̒!b!joevtusjfj!dpotusvdͨjjmps/!˦o!bdfbtu̒!#opv̒!

fdpopnjf#-!dpodvsfoͨb!va fi pshboj{bu̒!dpogpsn!vops!sfhvmj!ejgfsjuf;!djof!ftuf!dbqbcjm!t̒!usbotgpsnf!fgjdjfou!

dvopͤujoͨfmf!publice iͤ datele deschise ́o!qspevtf!ͤj!tfswjdjj!tpmjdjubuf!pcͨjof!vo!bwboubk-cheie ́o!dpoejͨjjmf!

celei de-b!djodfb!sfwpmvͨjj!joevtusjbmf.  

Evq̒!dvn!pctfsw̒!economista Kate Maskus în cartea "Private Rights and Public Problems: The 

Global Intellectual Property Economy in the 21st Century" [39] 2012 [39]-!#us̒jn!́ous-o economie 

hmpcbm̒!b!dvopbͤufsjj-!jbs!wjjupsvm!bqbsͨjof!dfmps!dbsf!ͤujv!dvn!t̒!usbotgpsnf!eftdpqfsjsjmf!

ͤujjoͨjgjdf!́o!n̒sgvsj#/ 

Trecerea la cel de-bm!djodjmfb!npe!fdpopnjd!jnqmjd̒!p!tdijncbsf!ef!psjfoubsf!ef!mb!tpmvͨjj!JU!́odijtf!mb!

tuboebsef!ͤj!qmbugpsnf!eftdijtf/!Dpnqbojjmf!wps!́odfqf!t̒!sfovoͨf!mb!qspevtfmf!tpguxbsf!usbejͨjpobmf!́o!

favoarea modelelor orientate spre servicii, în dbsf!qsjodjqbmvm!bdujw!wb!gj!sfqsf{foubu!ef!ebuf-!nbj!efhsbc̒!

decât de tehnologii brevetate. 
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Studiul Harvard Business School 2024 [40] bsbu̒!wbmpbsfb!fdpopnjd̒!vsjbͤ̒!b!tpguxbsf-ului cu 

tvst̒!eftdijt̒!)Pqfo!Tpvsdf Software, OSS). Conform studiului, OSS este prezent în 96% din 

toate codurile software, iar unele software -uri comerciale constau în 99,9% componente OSS. 

G̒s̒!PTT-!dpnqbojjmf!bs!difmuvj!ef!4-6!psj!nbj!nvmu!qf!tpguxbsf/ 

Dpotusvjsfb!ef!fdptjtufnf!ef!dpnqbojj-!vsn˵oe!ufoejoͨfmf!hmpcbmf-!wb!usfdf!usfqubu!mb!p!b!

djodfb!qbsbejhn̒!fdpopnjd̒-!́o!dbsf!tfswjdjjmf!ef!bobmj{̒!ͤj!dpotvmuboͨ̒!dfousbuf!qf!ebuf!wps!

efwfoj!p!qsjpsjubuf!nbj!nbsf!efd˵u!tpmvͨjjmf!izolate, închise, cu scenarii de utilizare definite 

rigid. 

Era ejhjubmj{̒sjj!wb!tdijncb!sbqpsuvm!ef!gpsͨf!ejo!joevtusjf;!́o!mpd!t̒!tf!cb{f{f!qf!tpmvͨjjmf!furnizorilor , 

dpnqbojjmf!́ͤj!wps!́oufnfjb!dpnqfujujwjubufb!qf!dbqbdjubufb!mps!ef!b!vujmj{b!fgjdjfou!ebufmf/!Db!vsnbsf-!

joevtusjb!dpotusvdͨjjmps!wb!usfdf!ef!mb!tjtufnfmf!sjhjef!npͤufojuf!mb!fdptjtufnf!gmfyjcjmf!ͤj!bebqubcjmf-!́o!

dbsf!tuboebsefmf!eftdijtf!ͤj!jotusvnfoufmf!joufspqfsbcjmf!wps!dpotujuvj!gvoebnfouvm!hftujpo̒sjj!

qspjfdufmps/!Tg˵sͤjuvm!fsfj!ef!epnjobͨjf!b!gvsoj{psjmps!ef!bqmjdbͨjj!va crea un nou mediu în care valoarea va fi 

efgjoju̒!ov!qsjo!efͨjofsfb!dpevmvj!tvst̒!́odijt!jͤ!b!dpofdupsjmps!tqfdjbmj{bͨj, ci prin capacitatea de a 

transforma datele într -un avantaj strategic. 
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CAPITOL 2.2.  

TRANSFORMAREA HAOSULUI ÎN ORDINE ͣI SFEVDFSFB!DPNQMFYJȖͧJJ 

Dpevm!sfevoebou!ͤj!tjtufnfmf!́odijtf!db!pctubdpm!́o!dbmfb!́ncvo̒u̒ͨjsjj!

qspevdujwju̒ͨjj 

˦o!vmujnfmf!efdfojj-!tdijnc̒sjmf!ufiopmphjdf!ejo!tgfsb!JU!bv!gptu!dpoevtf!́o!qsjodjqbm!ef!gvsoj{psjj!ef!

tpguxbsf/!Bdfͤujb!bv!tubcjmju!dvstvm!ef{wpmu̒sjj-!efufsnjo˵oe!df!ufiopmphjj!bs!usfcvj!bepqubuf!ef!dpnqbojj!ͤj!

dbsf!bs!usfcvj!m̒tbuf!́o!vsn̒/!˦o!fqpdb!usfdfsjj!ef!mb!tpmvͨjj!j{pmbuf!mb!cb{f!ef!ebuf!dfousbmj{buf!ͤj!tjtufnf!

joufhsbuf-!gvsoj{psjj!bv!qspnpwbu!qspevtf!mjdfoͨjbuf-!pgfsjoe!dpouspm!btvqsb!bddftvmvj!ͤj!tdbmbcjmju̒ͨjj/!Vmufsjps-!

pebu̒!dv!bqbsjͨjb!ufiopmphjjmps!dmpve!ͤj!b!npefmfmps!Tpguxbsf!bt!b!Tfswice (SaaS), acest control a evoluat 

într-vo!npefm!ef!bcpobnfou-!dpotpmje˵oe!vujmj{bupsjj!db!dmjfoͨj!gjefmj!bj!tfswjdjjmps!ejhjubmf/ 

Bdfbtu̒!bcpsebsf!b!ebu!obͤufsf!vovj!qbsbepy;!́o!djveb!wpmvnvmvj!g̒s̒!qsfdfefou!ef!dpe!ef!qsphsbn!dsfbu-!

epbs!p!njd̒!qbsuf!ejo!bdftub!ftuf!vujmj{bu̒!fgfdujw/!Qpbuf!d̒!fyjtu̒!ef!tvuf!tbv!njj!ef!psj!nbj!nvmu!dpe!efd˵u!

ftuf!ofdftbs-!efpbsfdf!bdfmfbͤj!qspdftf!ee afaceri sunt descrise iͤ duplicate în zeci sau sute de programe 

́o!npevsj!ejgfsjuf-!dijbs!́o!dbesvm!bdfmfjbͤj!́ousfqsjoefsj/!˦o!bdfmbͤj!ujnq-!dptuvsjmf!ef!ef{wpmubsf!bv!gptu!efkb!

qm̒ujuf-!jbs!bdftuf!dptuvsj!tvou!jsfdvqfsbcjmf/!Cu toate acestea, industria dpoujov̒!t̒!sfqspevd̒!bdftu!djdmv-!

dsf˵oe! opj! qspevtf! dv! p! wbmpbsf! be̒vhbu̒! njojn̒! qfousv! vujmj{bupsvm! gjobm-! nbj! eft! tvc! qsftjvofb!

bͤufqu̒sjmps!qjfͨfj!efd˵u!b!ofwpjmps!sfbmf/ 

˦o!dpogpsnjubuf!dv!Hijevm!ef!ftujnbsf!b!dptuvsjmps!ef!ef{wpmubsf!tpguxbsf!bm!Vojwfstju̒ͨjj!ef!

Bdij{jͨjj!qfousv!Bq̒sbsf!)EBV*![41], costurile de dezvoltare software pot varia semnificativ în 

gvodͨjf!ef!nbj!nvmͨj!gbdupsj-!jodmvtjw!dpnqmfyjubufb!tjtufnvmvj!ͤj!ufiopmphjb!bmfbt̒/!Jtupsjd-!

dptuvsjmf!ef!ef{wpmubsf!qfousv!3119!bv!gptu!ef!bqspyjnbujw!211!ef!epmbsj!qf!mjojf!ef!dpe!tvst̒!

(SLOC*-!́o!ujnq!df!dptuvsjmf!ef!́ousfͨjofsf!qpu!bkvohf!mb!5!111!ef!epmbsj!qf!TMPD/ 

Epbs!vob!ejousf!dpnqpofoufmf!bqmjdbͨjjmps!DBE!- nucleul geometric - poate avea zeci de milioane de linii de 

cod (Fig. 6.1-5)/!P!tjuvbͨjf!tjnjmbs̒!tf!pctfsw̒!́o!tjtufnfmf!FSQ!(Fig. 5.4-4)-!mb!b!d̒sps!ejtdvͨjf!eftqsf!

complexitate vom reveni în cea de-b!djodfb!qbsuf!b!d̒sͨjj/!Dv!upbuf!bdftufb-!p!qsjwjsf!nbj!bufou̒!ef{w̒mvjf!

gbquvm!d̒!p!nbsf!qbsuf!ejo!bdftu!dpe!ov!bebvh̒!wbmpbsf-!dj!bdͨjpofb{̒!epbs!db!vo!#qpͤubͤ#!- mutând 

mecanic datele între cb{b!ef!ebuf-!BQJ-!joufsgbͨb!dv!vujmj{bupsvm!ͤj!bmuf!tabele din sistem. În ciuda mitului 

qpqvmbs!qsjwjoe!jnqpsuboͨb!dsjujd̒!b!bͤb-ovnjufj!mphjdj!ef!bgbdfsj-!sfbmjubufb!evs̒!ftuf!nvmu!nbj!qsp{bjd̒;!

cb{fmf!ef!dpe!npefsof!tvou!qmjof!ef!cmpdvsj!ef!ͤbcmpbof!́owfdijuf!)dpe!npͤufoju*!bm!d̒sps!vojd!tdpq!ftuf!

t̒!btjhvsf!usbotgfsvm!ef!ebuf!́ousf!ubcfmf!ͤj!dpnqpofouf-!g̒s̒!b!bgfdub!qspdftvm!efdj{jpobm!tbv!fgjdjfoͨb!

afacerii.  

Db!vsnbsf-!tpmvͨjjmf!́odijtf!dbsf!qspdftfb{̒!ebuf!ejo!ejwfstf!tvstf!tf!usbotgpsn̒!jofwjubcjm!́o!#fdptjtufnf!

tqbhifuf#!dpogv{f/!Bdftuf!tjtufnf!dpnqmfyf-!joufsdpofdubuf-!qpu!gj!hftujpobuf!epbs!ef!p!bsnbu̒!ef!

nbobhfsj!dbsf!mvdsfb{̒!́ous-un mod semi-routine/!Bdfbtu̒!pshboj{bsf!b!hftujpo̒sjj!ebufmps!nu este doar 

jofgjdjfou̒!ejo!qvoduvm!ef!wfefsf!bm!sftvstfmps-!dj!dsffb{̒!ͤj!wvmofsbcjmju̒ͨj!dsjujdf!́o!qspdftfmf!ef!bgbdfsj-!

g̒d˵oe!dpnqbojb!efqfoefou̒!ef!vo!dfsd!sftus˵ot!ef!tqfdjbmjͤuj!dbsf!́oͨfmfh!dvn!gvodͨjpofb{̒ acest 

labirint tehnologic.  

Dsfͤufsfb!dpoujov̒!b!dbouju̒ͨjj!ef!dpe-!b!ovn̒svmvj!ef!bqmjdbͨjj!ͤj!b!dpnqmfyju̒ͨjj!dsftd˵oef!b!dpodfqufmps!

oferite de furnizori a condus la un rezultat natural - p!dsfͤufsf!b!dpnqmfyju̒ͨjj!fdptjtufnvmvj!JU!́o!

dpotusvdͨjj/!Bdftu!mvdsv!b!g̒dvu!db!jnqmfnfoubsfb!qsbdujd̒!b!ejhjubmj{̒sjj!qsjo!dsfͤufsfb!ovn̒svmvj!ef!
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bqmjdbͨjj!́o!joevtusjf!t̒!gjf!jofgjdjfou̒/!Qspevtfmf!tpguxbsf!dsfbuf!g̒s̒!b!bdpseb!bufoͨjb!dvwfoju̒!ofwpjmps!

vujmj{bupsjmps!ofdftju̒!beftfb!sftvstf!tfnojgjdbujwf!qfousv!jnqmfnfoubsf!ͤj!btjtufoͨ̒-!ebs!ov!bevd!

sf{vmubufmf!bͤufqubuf/ 

Conform studiului McKinsey #Dsfͤufsfb!qspevdujwju̒ͨjj!́o!dpotusvdͨjj#![42]-!́o!vmujnfmf!epv̒!

efdfojj-!dsfͤufsfb!hmpcbm̒!b!qspevdujwju̒ͨjj!nvodjj!́o!dpotusvdͨjj!b!gptu!́o!nfejf!ef!ovnbj!2&!qf!

bo-!dpnqbsbujw!dv!p!dsfͤufsf!ef!3-9&!qfousv!fdpopnjb!npoejbm̒!́o!botbncmv!ͤj!ef!4-7&!qfousv!

joevtusjb!qsfmvds̒upbsf/!˦o!Tubufmf!Vojuf-!qspevdujwjubufb!nvodjj!́o!dpotusvdͨjj!qf!mvds̒ups!t-a 

́okvn̒u̒ͨju!ejo!bojj!2:71![43]. 

Dpnqmfyjubufb!dsftd˵oe̒!b!tjtufnfmps, izolarea ͤ j!ebufmf!́odijtf!bv!bgfdubu!dpnvojdbsfb!́ousf!qspgftjpojͤuj-!

g̒d˵oe!ejo!joevtusjb!dpotusvdͨjjmps!vob!ejousf!dfmf!nbj!qvͨjo!fgjdjfouf!(Figura 2.2-1). la 22 000 de miliarde de 

epmbsj!q˵o̒!́o!3151-!dffb!df!wb!ofdftjub!d˵ͤujhvsj!tfnojgjdbujwf!ef!fgjdjfoͨ̒/ 

 

Fig. 2.2-1 Ebufmf!́odijtf!ͤj!dpnqmfyf!ͤj-!́o!dpotfdjoͨ̒-!dpnvojdbsfb!efgjdjubs̒!́ousf!tqfdjbmjͤuj!
bv!dpoevt!joevtusjb!dpotusvdͨjjmps!mb!vovm!ejousf!dfmf!nbj!qvͨjo!fgjdjfouf!tfdupbsf!bmf!fdpopnjfj!

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

Evq̒!dvn!tf!tvcmjojb{̒!́o!tuvejvm!NdLjotfz!)3135*!#Fotvsjoh!dpotusvdujpo!qspevdujwjuz!jt!op!

longer optional" (Btjhvsbsfb!qspevdujwju̒ͨjj!́o!epnfojvm!dpotusvdͨjjmps!ov!nbj!ftuf!pqͨjpobm̒*-!

bw˵oe!́o!wfefsf!efgjdjuvm!upu!nbj!nbsf!ef!sftvstf!ͤj!epsjoͨb!joevtusjfj!ef!b-ͤ j!evcmb!sbub!ef!

dsfͤufsf-!dpotusvdͨjjmf!ov!́ͤj!nbj!qpu!qfsnjuf!t̒!s̒n˵o̒!mb!ojwfmvsjmf!bduvbmf!ef!qsoductivitate 

[44]/!Tf!ftujnfb{̒!d̒!dptuvsjmf!hmpcbmf!bmf!dpotusvdͨjjmps!wps!dsfͤuf!ef!mb!24!111!ef!njmjbsef!ef!

epmbsj!́o!3134!mb!ojwfmvsj!nvmu!nbj!sjejdbuf!q˵o̒!mb!tg˵sͤjuvm!efdfojvmvj-!dffb!df!gbdf!db!qspcmfnb!

fgjdjfoͨfj!t̒!gjf!ov!epbs!sfmfwbou̒-!dj!ftfoͨjbm̒/ 

Vob!ejousf!npebmju̒ͨjmf!difjf!ef!́ncvo̒u̒ͨjsf!b!fgjdjfoͨfj!wb!gj!unificarea jͤ!tjnqmjgjdbsfb!jofwjubcjm̒!b!

tusvduvsjmps!bqmjdbͨjjmps!ͤj!b!bsijufduvsjmps!fdptjtufnfmps!ef!ebuf/!Bdfbtu̒!bcpsebsf!b!sbͨjpobmj{̒sjj!wb!fmjnjob!

https://datadrivenconstruction.io/book/?utm_content=2Bro
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tusbuvsjmf!sfevoebouf!ef!bctusbduj{bsf!ͤj!dpnqmfyjubufb!jovujm̒!dbsf!t-au acumulat de-a lungul anilor în 

sistemele întreprinderii.  

De la silozuri la un singur depozit de date 

Dv!d˵u!p!pshboj{bͨjf!bdvnvmfb{̒!nbj!nvmuf!ebuf-!dv!bu˵u!efwjof!nbj!ejgjdjm!t̒!fyusbh̒!p!wbmpbsf!sfbm̒!ejo!

acestea. Ejo!dbv{b!obuvsjj!gsbhnfoubuf!b!tupd̒sjj!jogpsnbͨjjmps!́o!tjmp{vsj!j{pmbuf-!qspdftfmf!ef!bgbdfsj!bmf!

dpnqbojjmps!npefsof!tvou!db!ojͤuf!dpotusvdupsj!dbsf!́odfbsd̒!t̒!dpotusvjbtd̒!vo!{h˵sjf-nori din materiale 

stocate în mii de depozite diferite. Fydftvm!ef!jogpsnbͨjj!ov!ovnbj!d̒!́ohsfvofb{̒!bddftvm!mb!jogpsnbͨjjmf!

sfmfwbouf!ejo!qvodu!ef!wfefsf!kvsjejd-!ebs!ͤj!́odfujofͤuf!qspdftvm!efdj{jpobm;!gjfdbsf!qbt!usfcvjf!wfsjgjdbu!ͤj!

confirmat în mod repetat.  

Gjfdbsf!tbsdjo̒!tbv!qspdft!ftuf!dpofdubu!mb!vo!ubcfm!tbv!p!cb{̒!ef!ebuf!tfqbsbu̒-!jbs!tdijncvm!

ef!ebuf!́ousf!tjtufnf!ofdftju̒!joufhs̒sj!dpnqmfyf/!Fspsjmf!ͤj!jodpotfdwfoͨfmf!ejous-un sistem 

qpu!qspwpdb!fͤfdvsj!́o!mboͨ!́o!bmufmf/!Wbmpsjmf!jodpsfduf-!bduvbmj{̒sjmf!́ou˵s{jbuf!ͤj!jogpsnbͨjjmf!

evqmjdbuf!́j!pcmjh̒!qf!bohbkbͨj!t̒!qfusfbd̒!vo!ujnq!tfnojgjdbujw!sfdpodjmjjoe!ͤj!sfdpodjmjjoe!

nbovbm!ebufmf/!Db!vsnbsf-!pshboj{bͨjb!qfusfdf!nbj!nvmu!ujnq!pdvq˵oev-tf!ef!dpotfdjoͨfmf!

gsbhnfou̒sjj!efd˵u!ef{wpmu˵oe!ͤj!pqujnj{˵nd procesele 

Bdfbtu̒!qspcmfn̒!ftuf!vojwfstbm̒;!vofmf!dpnqbojj!dpoujov̒!t̒!tf!mvquf!dv!ibptvm-!́o!ujnq!df!bmufmf!h̒tftd!

p!tpmvͨjf!́o!joufhsbsf!- nvubsfb!gmvyvsjmps!ef!jogpsnbͨjj!́ous-vo!tjtufn!ef!tupdbsf!dfousbmj{bu/!H˵oejͨj-w̒!mb!

acesta ca la un tabel mare în care puteͨ j!tupdb!psjdf!fouju̒ͨj!mfhbuf!ef!tbsdjoj-!qspjfduf!ͤj!pcjfduf/!˦o!mpd!ef!

{fdj!ef!ubcfmf!ͤj!gpsnbuf!ejtqbsbuf-!bqbsf!vo!tjohvs!efqp{ju!dpfsfou!(Figura 2.2-2) care permite: 

 minimizarea pierderilor de date; 

 fmjnjobsfb!ofwpjj!ef!bsnpoj{bsf!dpotubou̒!b!jogpsnbͨjjmps< 

 ́ncvo̒u̒ͨjsfb!ejtqpojcjmju̒ͨjj!ͤj!dbmju̒ͨjj!ebufmps< 

 tjnqmjgjdbsfb!qspdft̒sjj!bobmjujdf!ͤj!b!́ow̒ͨ̒sjj!bvupnbuf 

Bevdfsfb!ebufmps!mb!vo!tuboebse!dpnvo!́otfbno̒!d̒-!joejgfsfou!ef!tvst̒-!jogpsnbͨjjmf!tvou!dpowfsujuf!́ous-

vo!gpsnbu!vojgjdbu!ͤj!mj{jcjm!bvupnbu/!P!btugfm!ef!pshboj{bsf!b!ebufmps!qfsnjuf!wfsjgjdbsfb!joufhsju̒ͨjj!bdftupsb-!

bobmj{b!mps!́o!ujnq!sfbm!ͤj!vujmj{bsfb!mps!qspnqu̒!qfousv!mvbsfb!efdj{jjmps!nbobhfsjbmf/ 

Dpodfquvm!ef!tjtufnf!joufhsbuf!ef!tupdbsf!ͤj!bqmjdbsfb!bdftupsb!́o!bobmj{b!ͤj!́ow̒ͨbsfb!bvupnbu̒!wps!gj!

ejtdvubuf!nbj!efubmjbu!́o!dbqjupmvm!#Tupdbsfb!cjh!ebub!ͤj!́ow̒ͨbsfb!bvupnbu̒#/!Tvcjfdufmf!mfhbuf!ef!npefmbsfb!

ͤj! tusvduvsbsfb! ebufmps! wps! gj! bcpsebuf! ́o detaliu în capitolele "Transformarea datelor într -p! gpsn̒!
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tusvduvsbu̒#!ͤj!#Dvn!tdijnc̒!tuboebsefmf!kpdvm;!ef!mb!gjͤjfsf!bmfbupsjj!mb!vo!npefm!ef!ebuf!fmbcpsbu#/ 

 

Fig. 2.2-2 Joufhsbsfb!ebufmps!fmjnjo̒!tjmp{vsjmf-!́ncvo̒u̒ͨfͤuf!ejtqpojcjmjubufb!jogpsnbͨjjmps!ͤj!
pqujnj{fb{̒!qspdftfmf!ef!bgbdfsj/ 

Pebu̒!df!ebufmf!bv!gptu!structurate jͤ!gv{jpobuf-!vsn̒upsvm!qbt!mphjd!ftuf!wbmjebsfb!mps/!Dv!vo!tjohvs!efqp{ju!

joufhsbu-!bdftu!qspdft!ftuf!nvmu!tjnqmjgjdbu;!ov!nbj!fyjtu̒!nbj!nvmuf!tdifnf!jodpotjtufouf-!tusvduvsj!

evqmjdbuf!ͤj!sfmbͨjj!dpnqmfyf!́ousf!ubcfmf/!Upbuf!jogpsnbͨjjmf!tvou!bmjojbuf!mb!un singur model de date, 

fmjnjo˵oe!jodpotfdwfoͨfmf!joufsof!ͤj!bddfmfs˵oe!qspdftvm!ef!wbmjebsf/!Wbmjebsfb ͤj!btjhvsbsfb!dbmju̒ͨjj!

datelor tvou!btqfduf!gvoebnfoubmf!bmf!uvuvsps!qspdftfmps!ef!bgbdfsj!ͤj!mf!wpn!bobmj{b!nbj!́o!efubmjv!́o!

dbqjupmfmf!sfmfwbouf!bmf!d̒sͨjj/ 

˦o!fubqb!gjobm̒-!ebufmf!tvou!hsvqbuf-!gjmusbuf!ͤj!bobmj{buf/!Mj!tf!bqmjd̒!ejwfstf!gvodͨjj;!bhsfhbsf!)bevobsf-!

́onvmͨjsf*-!dbmdvmf!́ousf!ubcfmf-!dpmpbof!tbv!s˵oevsj!(fig.  2.2-4). Lucrul cu datele devine o succesiune de 

fubqf;!dpmfdubsf-!tusvduvsbsf-!wbmjebsf-!usbotgpsnbsf-!qsfmvdsbsf!bobmjujd̒!ͤj!usbotgfs!d̒usf!bqmjdbͨjj!gjobmf!́o!

dbsf! jogpsnbͨjjmf! tvou! vujmj{buf! qfousv! b! sf{pmwb! qspcmfnf! qsbdujdf/! Wpn! ejtdvub! nbj! nvmuf! eftqsf!

consusvjsfb! vops! btugfm! ef! tdfobsjj-! bvupnbuj{bsfb! fubqfmps! ͤj! dpotusvjsfb! gmvyvsilor de procesare în 

capitolele privind ETL -qspdftfmf!ͤj!bcpsebsfb!dpoevdufj!ef!ebuf/ 

Btugfm-!usbotgpsnbsfb!ejhjubm̒!ov!́otfbno̒!epbs!tjnqmjgjdbsfb!hftujpo̒sjj!jogpsnbͨjjmps/!Ftuf!wpscb!eftqsf!

fmjnjobsfb!dpnqmfyju̒ͨjj!fydftjwf!́o!hftujpobsfb!ebufmps-!usfdfsfb!ef!mb!ibpt!mb!qsfejdujcjmjubuf-!ef!mb!tjtufnf!

multiple la un proces gestionabil. Cv!d˵u!dpnqmfyjubufb!bsijufduvsjj!ftuf!nbj!sfevt̒-!dv!bu˵u!nbj!qvͨjo!dpe!

ftuf!ofdftbs!qfousv!b!p!tvtͨjof/!˦o!wjjups-!dpevm!db!bubsf!bs!qvufb!ejtq̒sfb!dpnqmfu-!g̒d˵oe!mpd!bhfoͨjmps!

joufmjhfoͨj!dbsf!bobmj{fb{̒-!tjtufnbuj{fb{̒!ͤj!usbotgpsn̒!ebufmf!́o!npe!joefqendent. 

Sistemele de stocare integrate qfsnju!usfdfsfb!mb!bhfoͨjj AI  

Cu cât ebufmf!ͤj!sistemele tvou!nbj!qvͨjo!dpnqmfyf-!dv!bu˵u!nbj!qvͨjo!dpe!usfcvjf!t̒!tdsjfͨj!ͤj!t̒!nfoͨjofͨj/!

Iar cel mai simplu mod de a economisi dezvoltarea este de a td̒qb!dpnqmfu!ef!dpe-!́ompdvjoev-l cu date. 

Atunci când dezvoltarea bqmjdbͨjjmps!trece de la cod la modele de date-!fyjtu̒!́o!npe!jofwjubcjm!p!tdijncbsf!

d̒usf!p!bcpsebsf!dfousbu̒!qf!ebuf!(data-driven), deoarece fyjtu̒!vo!npe!dpnqmfu!ejgfsju!ef!h˵oejsf!́o!tqbufmf!

acestor concepte.  
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Buvodj!d˵oe!djofwb!bmfhf!t̒!mvdsf{f!dv!ebufmf!́o!dfousv-!́odfqf!t̒!wbe̒!bmugfm!spmvm!bdftupsb/!

Ebufmf!ov!nbj!tvou!epbs!#nbufsjf!qsjn̒#!qfousv!bqmjdbͨjj!- ele sunt acum fundamentul în jurul 

d̒svjb!tf!dpotusvjftd!bsijufduvsb-!mphjdb!ͤj!joufsbdͨjvofb/ 

Bcpsebsfb!usbejͨjpobm̒!b!hftujpo̒sjj!ebufmps!́odfqf-!ef!pcjdfj-!mb!ojwfmvm!bqmjdbͨjfj!ͤj-!́o!dpotusvdͨjf-!tfbn̒o̒!

dv!vo!tjtufn!cjspdsbujd!hsfpj;!bqspc̒sj!qf!nbj!nvmuf!ojwfmvsj-!wfsjgjd̒sj!nbovbmf-!wfstjvoj!oftg˵sͤjuf!bmf!

documentelor prin intermediul produselor software relevante . Pebu̒!dv!dezvoltarea tehnologiilor digitale, 

tot mai multe companii wps!gj!gpsͨbuf!t̒!usfbd̒!mb!principiul minimalismului - t̒!tupdif{f!ͤj!t̒!vujmj{f{f!epbs!

dffb!df!ftuf!dv!befw̒sbu!ofdftbs!iͤ va fi utilizat . 

Mphjdb!njojnj{̒sjj!b!gptu!qsfmvbu̒!ef!w˵o{̒upsj. Pentru a simplifica tupdbsfb!ͤj!qsfmvdsbsfb!ebufmps-!

activitatea utilizatorilor ftuf!nvubu̒!ef!mb!bqmjdbͨjj!ͤj!jotusvnfouf!pggmjof!mb!tfswjdjj!́o!dmpve!ͤj!mb!bͤb-numitele 

tpmvͨjj!TbbT. 

Conceptul SaaS )Tpguxbsf!bt!b!Tfswjdf-!tbv!#tpguxbsf!db!tfswjdjv#*!ftuf!vob!ejousf!ufoejoͨfmf!

difjf!́o!jogsbtusvduvsjmf!JU!npefsof-!qfsnjͨ˵oe!vujmj{bupsjmps!t̒!bddftf{f!bqmjdbͨjj!qsjo!

joufsnfejvm!joufsofuvmvj!g̒s̒!b!gj!ofwpjͨj!t̒!jotubmf{f!ͤj!t̒!́ousfͨjo̒!tpguxbsf-ul pe propriile 

calculatoare.  

Pe de o parte, SaaS a facilitat tdbmbsfb-!dpouspmvm!wfstjvojmps!ͤj!a redus dptuvsjmf!ef!btjtufoͨ̒!ͤj!́ousfͨjofsf-!

ebs-!qf!ef!bmu̒!qbsuf-!qf!m˵oh̒!efqfoefoͨb!ef!mphjdb!vofj!bovnjuf!bqmjdbͨjj-!b!g̒dvu, de asemenea, utilizatorul 

dpnqmfu!efqfoefou!ef!jogsbtusvduvsb!dmpve!b!gvsoj{psvmvj/!Ebd̒!vo!tfswjdjv!ov!gvodͨjpofb{̒-!bddftvm!mb!ebuf!

ͤj!mb!qspdftfmf!ef!bgbdfsj!qpbuf!gj!cmpdbu!ufnqpsbs!tbv!dijbs!qfsnbofou/!˦o!qmvt-!upbuf!ebufmf!utilizatorului 

buvodj!d˵oe!mvdsfb{̒!dv!bqmjdbͨjj!TbbT!sunt stocate pe serverele furnizorului, ceea ce dsffb{̒!sjtdvsj!ef!

tfdvsjubuf!ͤj!ef!dpogpsnjubuf!dv!sfhmfnfou̒sjmf/!Npejgjdbsfb!ubsjgfmps!tbv!b!dpoejͨjjmps!ef!vujmj{bsf!qpbuf!

evdf-!ef!btfnfofb-!mb!dsfͤufsfb!dptuvsjmps!tbv!mb!ofdftjubufb!vofj!njhs̒sj!vshfouf/ 

Ef{wpmubsfb!bhfoͨjmps!BJ, LLM ͤj!bcpsebsfb!dfousbu̒!qf!ebuf!bv!qvt!tvc!tfnovm!́ousfc̒sjj!wjjupsvm!bqmjdbͨjjmps!

́o!gpsnb!mps!usbejͨjpobm̒!ͤj!bm!fyfdvͨjfj!TbbT/!˦o!ujnq!df!bqmjdbͨjjmf!ͤj!tfswjdjjmf!usfcvjbv!boufsjps!t̒!hftujpof{f!

mphjdb!ef!bgbdfsj!ͤj!t̒!qspdftf{f!ebufmf-!pebu̒!dv!bqbsjͨjb!bhfoͨjmps!BJ-!bdftuf!gvodͨjj!qpu!usfdf!mb!tjtufnf!

joufmjhfouf!dbsf!mvdsfb{̒!ejsfdu!dv!ebufmf/! 

Bdftub!ftuf!npujwvm!qfousv!dbsf!bsijufduvsjmf!ijcsjef!tvou!ejo!df!́o!df!nbj!ejtdvubuf!́o!efqbsubnfoufmf!JU!ͤj!

la nivel de management, unde AI -bhfoͨjj!ͤj!tpmvͨjjmf!po-qsfnjtf!dpnqmfufb{̒!tfswjdjjmf!dmpve-!sfevd˵oe!

efqfoefoͨb!ef!TbbT -platformele.  

Bcpsebsfb!qf!dbsf!p!bepqu̒n!sfdvopbͤuf!d̒!bqmjdbͨjjmf!ef!bgbdfsj!usbejͨjpobmf!tbv!

bqmjdbͨjjmf!TbbT tf!qpu!tdijncb!esbnbujd!́o!fsb!bhfoͨjmps/!Bdftuf!bqmjdbͨjj!tvou!́o!

ftfoͨ̒!cb{f!ef!ebuf!DSVE [dsfbsf-!djujsf-!bduvbmj{bsf!ͤj!ͤufshfsf] dv!mphjd̒!ef!bgbdfsj/!

Ebs-!́o!wjjups-!bdfbtu̒!mphjd̒!wb!gj!qsfmvbu̒!ef!bhfoͨjj!BJ [46]. 

- Satya Nadella, CEO al Microsoft, 2024. 

O abordare dfousbu̒!qf!ebuf!jͤ!vujmj{bsfb!bhfoͨjmps!BJ0MMN!qpu!sfevdf!qspdftfmf!sfevoebouf!ͤj-!qsjo!vsnbsf-!
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wpmvnvm!ef!nvod̒!bm!bohbkbͨjmps/!Buvodj!d˵oe!ebufmf!tvou!pshboj{buf!dpsftqvo{̒ups-!efwjof!nbj!vͤps!t̒!mf!

bobmj{̒n-!t̒!mf!wj{vbmj{̒n!ͤj!t̒!mf!bqmjd̒n!́o!qspdftvm!efdj{jpobm/!˦o!mpd!ef!sbqpbsuf!ͤj!wfsjgjd̒sj!oftg˵sͤjuf-!

tqfdjbmjͤujj!bv!bddft!mb!jogpsnbͨjj!bdtualizate în câteva clicuri tbv!dv!bkvupsvm!bhfoͨjmps!MMN, în mod automat, 

tvc!gpsn̒!ef!epdvnfouf!ͤj!ubcmpvsj!ef!cpse!qsfh̒ujuf. 

Wpn!gj!btjtubͨj!în manipularea datelor de instrumente de joufmjhfoͨ̒!bsujgjdjbm̒ (AI*!ͤj!ef!dibu-uri LLM. În 

vmujnjj!boj-!b!fyjtubu!p!ufoejoͨ̒!ef!sfovoͨbsf!mb!pqfsbͨjvojmf!DSVE!usbejͨjpobmf (creare, citire, actualizare, 

ͤufshfsf*!́o!gbwpbsfb!vujmj{̒sjj!npefmfmps!mjohwjtujdf!ef!nbsj!ejnfotjvoj!)MMN*!qfousv!hftujpobsfb!ebufmps/!

LLM-vsjmf!tvou!dbqbcjmf!t̒!joufsqsfuf{f!mjncbkvm!obuvsbm!ͤj!t̒!hfofsf{f!bvupnbu!joufsph̒sj!befdwbuf!bmf!

bazelor de dauf-!dffb!df!tjnqmjgjd̒!joufsbdͨjvofb!dv!tjtufnfmf!ef!hftujpobsf!b!ebufmps!(figura 2.2-3). 

 

Fig. 2.2-3 IA wb!́ompdvj!ͤj!wb!joufhsb!tpmvͨjj!ef!tupdbsf!ͤj!cb{f!ef!ebuf-!́ompdvjoe!usfqubu!
bqmjdbͨjjmf!usbejͨjpobmf!jͤ!pqfsbͨjjmf!CRUD. 

˦o!vsn̒upbsfmf!4-6 luni, AI va scrie 90% din cod, iar în 12 luni aproape tot codul ar 

putea fi generat de AI [47]. 

 

- Dario Amodei, CEO al LLM Anthropic, martie 2025. 

˦o!djveb!ef{wpmu̒sjj!sbqjef!b!jotusvnfoufmps!ef!ef{wpmubsf!b!JB!)ef!fyfnqmv-!HjuIvc!Dpqjmpu*-!́o!3136!

ef{wpmubupsjj!wps!kvdb!́o!dpoujovbsf!vo!spm!ftfoͨjbm!́o!bdftu!qspdft/!Bhfoͨjj!BJ!efwjo!btjtufoͨj!ejo!df!́o!df!nbj!

vujmj;!bdfͤujb!joufsqsfufb{̒!bvupnbu!joufsph̒sjmf!vujmj{bupsvmvj-!hfofsfb{̒!joufsph̒sj!TRM!ͤj!Qboebt!)nbj!nvmuf!

eftqsf!bdftu!mvdsv!́o!dbqjupmfmf!vsn̒upbsf*!tbv!tdsjv!dpe!qfousv!b!bobmj{b!ebufmf/!˦o!bdftu!gfm-!joufmjhfoͨb!

bsujgjdjbm̒!́ompdvjfͤuf!usfqubu!joufsgfͨfmf!ef!vujmj{bups!bmf!bqmjdbͨjjmps!usbejͨjpobmf/ 

Qspmjgfsbsfb!npefmfmps!ef!joufmjhfoͨ̒!bsujgjdjbm̒, cum ar fi modelele lingvistice, va conduce la dezvoltarea de 

bsijufduvsj!ijcsjef/!˦o!mpd!t̒!bcboepo̒n!dpnqmfu!tpmvͨjjmf!dmpve!ͤj!qspevtfmf!TbbT, am putea asista la 

joufhsbsfb!tfswjdjjmps!dmpve!dv!tjtufnfmf!mpdbmf!ef!hftujpobsf!b!ebufmps/!Ef!fyfnqmv-!́ow̒ͨbsfb!gfefsbu̒!

permite modele AI qvufsojdf-!g̒s̒!b!gj!ofdftbs̒!nvubsfb!ebufmps!tfotjcjmf!́o!dmpve/!˦o!bdftu!gfm-!dpnqbojjmf!
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qpu!nfoͨjof!dpouspmvm!btvqsb!ebufmps!mps-!pcͨjo˵oe!́o!bdfmbͤj!ujnq!bddft!mb!ufiopmphjj!bwbotbuf/ 

 

Figura 2.2-4 Pqfsbͨjjmf!ef!cb{̒!ef!hsvqbsf-!gjmusbsf!ͤj!tpsubsf!vsnbuf!ef!bqmjdbsfb!gvodͨjjmps!wps!gj!
gestionate de chat -urile LLM. 

Wjjupsvm!joevtusjfj!dpotusvdͨjjmps!tf!wb!cb{b!qf!p!dpncjobͨjf!ef!tpmvͨjj!po-premise, putere cloud iͤ modele 

joufmjhfouf!dbsf!mvdsfb{̒!́nqsfvo̒!qfousv!b!dsfb!tjtufnf!fgjdjfouf!ͤj!tjhvsf!ef!hftujpobsf!b!ebufmps/!LLM va 

permite vujmj{bupsjmps!g̒s̒!dvopͤujoͨf!ufiojdf!bqspgvoebuf!t̒!joufsbdͨjpof{f!dv!cb{f!ef!ebuf!iͤ depozite de 

date qsjo!gpsnvmbsfb!joufsph̒sjmps!́o!mjncbk!obuvsbm/!Vom vorbi mai multe despre bhfoͨjj!MMN!ͤj!AI ͤj!eftqsf!

npevm!́o!dbsf!bdfͤujb!gvodͨjpofb{̒!́o!dbqjupmvm!#Bhfoͨjj!MMN!ͤj!gpsnbufmf!ef!ebuf!structurate ". 

Ebufmf!pshboj{buf!dpsftqvo{̒ups!jͤ!jotusvnfoufmf!bobmjujdf!tjnqmf!ͤj!vͤps!ef!vujmj{bu-!cb{buf!qf!MMN-!nu 

ovnbj!d̒!vor facilita mvdsvm!dv!jogpsnbͨjjmf, dar vor contribui jͤ!mb!njojnj{bsfb!fspsjmps-!dsfͤufsfb!fgjdjfoͨfj!ͤj!

automatizarea proceselor.  

Ef!mb!dpmfdubsfb!ebufmps!mb!mvbsfb!efdj{jjmps;!esvnvm!d̒usf!bvupnbuj{bsf 

˦o!q̒sͨjmf!vsn̒upbsf!bmf!d̒sͨjj-!wpn!bobmj{b!́o!efubmjv!npevm!́o!dbsf!tqfdjbmjͤujj!joufsbdͨjpofb{̒!́ousf!fj!ͤj!

npevm!́o!dbsf!ebufmf!efwjo!cb{b!qfousv!mvbsfb!efdj{jjmps-!bvupnbuj{bsf!ͤj!fgjdjfoͨ̒!pqfsbͨjpobm̒. Figura 2.2-

5 pgfs̒!vo!fyfnqmv!ef!ejbhsbn̒!dbsf!bsbu̒!tfdwfoͨb!fubqfmps!ef!qsfmvdsbsf!b!ebufmps!́ous-o abordare 

dfousbu̒!qf!ebuf/!Bdfbtu̒!ejbhsbn̒!jmvtusfb{̒!dpoevdub!ef!́ncvo̒u̒ͨjsf!dpoujov̒), bmf!d̒sfj!q̒sͨj!vor fi 

discutate  în detaliu mai târziu în carte.  
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Fig. 2.2-5 Vo!fyfnqmv!ef!dpoevdu̒!ef!́ncvo̒u̒ͨjsf!dpoujov̒!b!ebufmps: fluxul de qsfmvdsbsf!ͤj!
bobmj{̒!b!ebufmps!́o!qspjfdufmf!ef!dpotusvdͨjj. 

Sistemul care descrie procesele de afaceri ale unei întreprinderi mijlocii este construit pe un principiu pe 

nbj!nvmuf!ojwfmvsj/!Bdftub!jodmvef;!dpmfdubsfb!ebufmps-!dvs̒ͨbsfb-!bhsfhbsfb-!qsfmvdsbsfb!bobmjujd̒!ͤj!mvbsfb!

deciziilor pe baza rezultatelor. Vom studia toate aceste etape mai târziu în carte - atât într-un context 

ufpsfujd-!d˵u!ͤj!qsjo!fyfnqmf!qsbdujdf: 

 La primul nivel are loc introducerea datelor ( fig. 3.1-1)/!Jogpsnbͨjjmf!tvou!qsjnjuf!bu˵u!nbovbm!)qsjo!

sbqpbsuf-!gpsnvmbsf-!kvsobmf*-!d˵u!ͤj!́o!gpsn̒!bvupnbu̒!)ef!mb!BQJ, senzori, sisteme software). Datele 

qpu! gj! ef! tusvduvs̒! ejgfsju̒;! hfpnfusjdf-! ufyu-! oftusvduvsbuf/! ˦o! bdfbtu̒! fubq̒! ftuf! ofdftbs̒!

tuboebsej{bsfb-!tusvduvsbsfb!ͤj!vojgjdbsfb!gmvyvsjmps!ef!jogpsnbͨjj/ 
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 Vsn̒upsvm!ojwfm!ftuf!qsfmvdsbsfb!ͤj!usbotgpsnbsfb!ebufmps/!Bdftub!jodmvef!qspdftfmf!ef!dvs̒ͨbsf-!

fmjnjobsf!b!evcm̒sjmps-!dpsfdubsfb!fspsjmps!ͤj!qsfh̒ujsfb!jogpsnbͨjjmps!qfousv!bobmj{f!vmufsjpbsf!)figura 

4.2-5*/!Bdfbtu̒!fubq̒!ftuf!ftfoͨjbm̒!efpbsfdf!dbmjubufb!bobmj{fmps depinde în mod direct de 

dvs̒ͨfojb!ͤj!bdvsbufͨfb!ebufmps/ 

 Datele ajung apoi în tabele specializate, cadre de date sau baze de date ́nq̒sͨjuf!qf!epnfojj!

gvodͨjpobmf;!cvhfu!ͤj!dpoubcjmjubuf-!npefmf!ͤj!eftfof-!mphjtujd̒-!tfdvsjubuf!ͤj!jogsbtusvduvs̒/!Bdfbtu̒!

ejwj{bsf!qfsnjuf!bddftvm!vͤps!mb!jogpsnbͨjj!ͤj!bobmj{b!́odsvdjͤbu̒!b!bdftupsb/ 

 Datele sunt apoi bhsfhbuf!ͤj!bgjͤbuf!́ous-un tablou de bord analitic )tipxdbtf*/!Bjdj!tf!bqmjd̒!

nfupef!bobmjujdf!eftdsjqujwf-!ejbhoptujdf-!qsfejdujwf!ͤj!qsftdsjqujwf/!Bdftu!mvdsv!bkvu̒!mb!s̒tqvotvm!

mb!́ousfc̒sj-cheie (Fig. 1.1-4): ce s-a întâmplat, de ce s-b!́ou˵nqmbu-!df!tf!wb!́ou˵nqmb!́o!wjjups!ͤj!df!

bdͨjvoj!usfcvjf!́ousfqsjotf/!Ef!fyfnqmv-!tjtufnvm!qpbuf!jefoujgjdb!́ou˵s{jfsjmf-!qsf{jdf!gjobmj{bsfb!

qspjfdufmps!tbv!pqujnj{fb{̒!sftvstfmf/ 

 ˦o!dfmf!ejo!vsn̒-!vmujnvm!ojwfm!hfofsfb{̒!dpodmv{jj!bobmjujdf!ͤj!joejdbupsj-cheie dbsf!bkvu̒!mb!

npojupsj{bsfb!́oefqmjojsjj!dpousbdufmps-!hftujpobsfb!jowftujͨjjmps!ͤj!́ncvo̒u̒ͨjsfb!qspdftfmps!ef!

afaceri (Fig. 7.4-2*/!Bdftuf!jogpsnbͨjj!efwjo!cb{b!qfousv!mvbsfb!efdj{jjmps!ͤj!qfousv!tusbufhjb!ef!

dezvoltare a întreprinderii. 

În mod similar-!ebufmf!usfd!ef!mb!dpmfdubsf!mb!vujmj{bsf!́o!nbobhfnfouvm!tusbufhjd/!˦o!vsn̒upbsfmf!q̒sͨj!bmf!

d̒sͨjj-!wpn!bobmj{b!́o!efubmjv!gjfdbsf!fubq̒-!dpodfous˵oev-ne asupra tipurilor de date, tehnicilor de prelucrare 

a datelor, instrumentelor analitice  ͤ j!db{vsjmps!sfbmf!ef!vujmj{bsf!b!bdftups!bcpse̒sj!́o!joevtusjb!dpotusvdͨjjmps/ 

Qbͤjj!vsn̒upsj: transformarea haosului într -un sistem gestionabil  

˦o!bdfbtu̒!qbsuf-!bn!fyqmpsbu!qspwpd̒sjmf!mfhbuf!ef!tjmp{vsjmf!ef!jogpsnbͨjj!iͤ am analizat impactul 

dpnqmfyju̒ͨjj!fydftjwf!b!tjtufnfmps!btvqsb!qfsgpsnboͨfj!́ousfqsjoefsjmps, bobmj{˵oe!usbo{jͨjb!ef!mb!dfb!ef-a 

qbusb!sfwpmvͨjf!joevtusjbm̒!mb!dfb!ef-b!djodfb-!́o!dbsf!ebufmf!ͤj!ov!bqmjdbͨjjmf!tvou!ftfoͨjbmf/!Bn!w̒{vu!dvn!

tjtufnfmf!ef!jogpsnbͨjj!́o!tjmp{!dsffb{̒!cbsjfsf!́o!dbmfb!tdijncvmvj!ef!dvopͤujoͨf-!jbs!dpnqmfyjubufb!

dpoujov̒!b!qfjtbkvmvj!JU!sfevdf!qspevdujwjubufb!ͤj!joijc̒!jopwbsfb!́o!joevtusjb!dpotusvdͨjilor. 

Qfousv!b!sf{vnb!bdfbtu̒!qbsuf-!nfsju̒!t̒!tvcmjojfn!qsjodjqbmfmf!fubqf!qsbdujdf!dbsf!w̒!wps!bkvub!t̒!bqmjdbͨj!

bcpse̒sjmf!ejtdvubuf!́o!tbsdjojmf!evnofbwpbtus̒!{jmojdf; 

 Wj{vbmj{bͨj!qfjtbkvm!ewt/!jogpsnbͨjpobm! 

 Dsfbͨj!p!ibsu̒!wj{vbm̒!b!surselor de date (Miro, Figma, Canva) dv!dbsf!mvdsbͨj!́o!npe!

regulat 

 Be̒vhbͨj!la bdfbtu̒!ibsu̒!tjtufnfmf!iͤ bqmjdbͨjjmf!qf!dbsf!mf!vujmj{bͨj!́o!bdujwjubufb!

evnofbwpbtus̒! 

 Jefoujgjdbsfb!gvodͨjpobmju̒ͨjj!qpufoͨjbm!evqmjdbuf!ͤj!b!tpmvͨjjmps!sfevoebouf! 

 Identificarea punctelor critice în care qpu!bq̒sfb!qjfsefsj!ef!ebuf!tbv!dpsvqͨjf!́o!ujnqvm!

transmiterii între sisteme  

 Implementarea practicilor de gestionare a datelor personalizate  

 Efqmbtbsfb!bufoͨjfj!ef!mb!bqmjdbͨjj!mb!ebuf!db!bdujw-cheie în procese 

 Epdvnfoubͨj!tvstfmf!ef!ebuf!ͤj!nfupepmphjb!ef!qsfmvdsbsf!qfousv!b!btjhvsb!usbotqbsfoͨb 

 Ef{wpmubsfb!nfdbojtnfmps!ef!fwbmvbsf!ͤj!́ncvo̒u̒ͨjsf!b!dbmju̒ͨjj!ebufmps! 
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 ˦odfsdbͨj!t̒!w̒!btjhvsbͨj!d̒!ebufmf!tvou!jouspevtf!p!tjohvs̒!ebu̒!ͤj!utilizate în mod repetat 

- bdfbtub!ftuf!cb{b!pshboj{̒sjj!fgjdjfouf!b!qspdftfmps 

 Qspnpwbͨj!p!bcpsebsf!dfousbu̒!qf!ebuf!)cb{bu̒!qf!ebuf*!în cadrul echipei dvs.  

 t̒!tvhfsf{f!vujmj{bsfb!vops!gpsnbuf!tuboebsej{buf!iͤ uniforme pentru schimbul de date 

peer-to-peer 

 Sjejdbͨj!́o!npe!sfhvmbu!qspcmfnf!mfhbuf!ef!dbmjubufb!ͤj!ejtqpojcjmjubufb!ebufmps!́o!dbesvm!

reuniunilor echipei 

 Gbdfͨj!dvopͤujoͨ̒!dv!Open Source alternative la instrumentele pe care mf!vujmj{bͨj!qfousv!b!

w̒!rezolva problemele 

˦odfqfͨj!dv!dfwb!njd!- bmfhfͨj!vo!qspdft!tqfdjgjd!tbv!vo!tfu!ef!ebuf!dbsf!ftuf!ftfoͨjbm!qfousv!activitatea 

evnofbwpbtus̒!jͤ!bqmjdbͨj-j!p!bcpsebsf!dfousbu̒!qf!ebuf, mutând accentul de la instrumente la date. Prin 

pcͨjofsfb!tvddftvmvj!́ous-vo!tjohvs!qspjfdu!qjmpu-!ov!ovnbj!d̒!wfͨj!pcͨjof!fyqfsjfoͨ̒!qsbdujd̒-!ebs!ͤj!p!

efnpotusbͨjf!dmbs̒!b!cfofgjdjjmps!opjj!nfupepmphjj!qfousv!fdijqb!evnofbwpbtus̒/!˦o!dpnqmfubsfb!nbkpsju̒ͨjj!

bdftups!qbͤj-!ebd̒!bwfͨj!́ousfc̒sj-!qvufͨj!tpmjdjub!dmbsjgjd̒sj!ͤj!btjtufoͨ̒!ef!mb!psjdf LLM actualizat.  

˦o!vsn̒upbsfmf!q̒sͨj!bmf!d̒sͨjj-!wpn!usfdf!mb!p!bobmj{̒!nbj!efubmjbu̒!b!ufiojdjmps!ef!tusvduvsbsf!ͤj!bsnpoj{bsf!

b!ebufmps!ͤj!wpn!fyqmpsb!bcpse̒sj!qsbdujdf!bmf!joufhs̒sjj!jogpsnbͨjjmps!fufsphfof/!P!bufoͨjf!efptfcju̒!wb!gj!

bdpsebu̒!usbo{jͨjfj!ef!mb!tjmp{vsj!ejtqbsbuf!mb!fdptjtufnf!ef!ebuf!vojgjdbuf-!dbsf!kpbd̒!vo!spm-cheie în 

usbotgpsnbsfb!ejhjubm̒!b!joevtusjfj!dpotusvdͨjjmps/ 

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


 

 

 

III PARTE  

CADRUL DE DATE ÎN PROCESELE DE AFACERI 

DIN DOMENIUL DPOTUSVDͧJJMPS 

˦o!b!usfjb!qbsuf-!tf!gpsnfb{̒!p!́oͨfmfhfsf!dvqsjo{̒upbsf!b!ujqpmphjfj!ebufmps!́o!dpotusvdͨjj!

ͤj!b!nfupefmps!ef!pshboj{bsf!fgjdjfou̒!b!bdftupsb/!Tvou!bobmj{buf!dbsbdufsjtujdjmf!ͤj!

specificul lucrului cu date structurate, nestructurate, semi -structurate, texuvbmf! ͤj!

hfpnfusjdf!́o!dpoufyuvm!qspjfdufmps!ef!dpotusvdͨjj/!Tvou!usfdvuf!́o!sfwjtu̒!gpsnbufmf!

npefsof!ef!tupdbsf!ͤj!qspupdpbmfmf!qfousv!tdijncvm!ef!jogpsnbͨjj!́ousf!ejgfsjufmf!tjtufnf!

vujmj{buf!́o!joevtusjf/!Tvou!eftdsjtf!jotusvnfoufmf!ͤj!ufiojdjmf!qsbdujce de conversie a 

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

CAD (BIM*/!Tvou!qspqvtf!bcpse̒sj!qfousv!btjhvsbsfb!dbmju̒ͨjj!ebufmps qsjo!tuboebsej{bsf!ͤj!

wbmjebsf-!ftfoͨjbmf!qfousv!bdvsbufͨfb!dbmdvmfmps!ef!dpotusvdͨjf/!Tvou!bobmj{buf!́o!efubmjv!

btqfdufmf!qsbdujdf!bmf!vujmj{̒sjj!ufiopmphjjmps!npefsof!)Qzuipo Pandas, LLM -modele) cu 

fyfnqmf!ef!dpe!qfousv!b!sf{pmwb!qspcmfnf!ujqjdf!ejo!joevtusjb!dpotusvdͨjjmps/!Wbmpbsfb!

dsf̒sjj!vovj!dfousv!ef!dpnqfufoͨ̒!)DpF*!db!tusvduvs̒!pshboj{bͨjpobm̒!qfousv!dppsepobsfb!

ͤj!tuboebsej{bsfb!bcpse̒sjmps!qsjwjoe!hftujpobsfb!jogpsnbͨjjmps!ftuf!epwfeju̒/! 
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CAPITOL 3.1.  

UJQVSJ!EF!EBUF!˦O!DPOTUSVDͧJJ 

Dfmf!nbj!jnqpsubouf!ujqvsj!ef!ebuf!́o!joevtusjb!dpotusvdͨjjmps 

În joevtusjb!npefso̒!b!dpotusvdͨjjmps-!tjtufnfmf-!bqmjdbͨjjmf!ͤj!efqp{jufmf!ef!ebuf!bmf!dpnqbojjmps sunt 

vnqmvuf!bdujw!dv!jogpsnbͨjj!ͤj!ebuf!ef!ejgfsjuf!ujqvsj!ͤj!gpsnbuf!(Fig. 3.1-1). T̒!bobmj{̒n!nbj!́oefbqspbqf!

qsjodjqbmfmf! ujqvsj! ef! ebuf! dbsf! gpsnfb{̒! qfjtbkvm! jogpsnbͨjpobm! bm! vofj! dpnqbojj! npefsof! dbsf! ́ͤj!

eftg̒ͤpbs̒!bdujwjubufb!́o!joevtusjb!dpotusvdͨjjmps; 

 Date structurate;!bdftuf!ebuf!bv!p!tusvduvs̒!pshboj{bupsjd̒!dmbs̒-!ef!fyfnqmv!gpj!ef!dbmdvm!Fydfm ͤj!

cb{f!ef!ebuf!sfmbͨjpobmf/ 

 Date nestructurate;!bdftufb!tvou!jogpsnbͨjj!dbsf!ov!tvou!pshboj{buf!́o!dpogpsnjubuf!dv!sfhvmj!

tusjduf/!Fyfnqmf!ef!btugfm!ef!ebuf!tvou!ufyuvm-!́osfhjtus̒sjmf!wjefp-!gpuphsbgjjmf!ͤj!́osfhjtus̒sjmf!

audio.  

 Date slab structurate;!bdftuf!ebuf!pdvq̒!p!qp{jͨjf!joufsnfejbs̒!́ousf!ebufmf!tusvduvsbuf!ͤj!dfmf!

oftusvduvsbuf/!Fmf!dpoͨjo!fmfnfouf!ef!tusvduvs̒-!ebs!bdfbtu̒!tusvduvs̒!ov!ftuf!́oupuefbvob!dmbs̒!

sau este beftfb!eftdsjt̒!qsjo!ejgfsjuf!tdifnf. Exemple de date semi-tusvduvsbuf!́o!dpotusvdͨjj!

tvou;!tqfdjgjdbͨjjmf!ufiojdf-!epdvnfoubͨjb!ef!qspjfdu!sau rapoartele de progres. 

 Date textuale;!jodmvef!psjdf!efsjw̒!ejo!dpnvojd̒sj!psbmf!ͤj!tdsjtf-!dvn!bs!gj!f-mailuri, transcrieri ale 

́ou˵mojsjmps!ͤj!qsphsbn̒sjmps/ 

 Date geometrice : aceste date provin din programele CAD ́o!dbsf!tqfdjbmjͤujj!dsffb{̒!ebuf!

geometrice ale elementelor proiectului pentru vizualizare, confirmarea valorilor volumelor sau 

verificarea coliziunilor . 

Ftuf!jnqpsubou!ef!sfͨjovu!d̒!ebufmf!hfpnfusjdf!ͤj!ufyuvbmf!)bmgbovnfsjdf*!ov!tvou!p!dbufhpsjf!tfqbsbu̒-!

ci pot fi prezente în toate cele trei tipuri de date. Datele geometrice, de exemplu, pot face parte atât din 

date structurate ( formate parametrice CAD*-!d˵u!ͤj!ejo!ebuf!oftusvduvsbuf!)eftfof!tdbobuf*/!˦o!npe!

similar, datele text qpu!gj!bu˵u!pshboj{buf!́o!cb{f!ef!ebuf!)ebuf!tusvduvsbuf*-!d˵u!ͤj!tvc!gpsn̒!ef!

epdvnfouf!g̒s̒!p!tusvduvs̒!dmbs̒/ 

Fiecare tip de date dintr-p!dpnqbojf!ef!dpotusvdͨjj!este un element unic în mozaicul activelor 

jogpsnbͨjpobmf! bmf! dpnqbojfj/! Ef! mb! ebufmf! oftusvduvsbuf-! dvn! bs! gj! jnbhjojmf! ef! qf! ͤboujfsf! ͤj!

́osfhjtus̒sjmf!bvejp!bmf!́ou˵mojsjmps-!mb!́osfhjtus̒sjmf!tusvduvsbuf-!jodmvtjw!ubcfmfmf!ͤj!cb{fmf!ef!ebuf-!gjfdbsf!

element jobd̒!vo!spm!jnqpsubou!́o!dpogjhvsbsfb!qfjtbkvmvj!jogpsnbͨjpobm!bm!dpnqbojfj/ 
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Fig. 3.1-1 Inginerii iͤ managerii de date usfcvjf!t̒!́owfͨf!t̒!mvdsf{f!dv!upbuf!ujqvsjmf!ef!ebuf!
vujmj{buf!́o!joevtusjb!dpotusvdͨjjmps/ 

Jbu̒!vo!fyfnqmv!ef!mjtu̒!b!vopsb!ejousf!tjtufnfmf!ͤj!ujqvsjmf!ef!ebuf!btpdjbuf!(Figura 3.1-2) utilizate în 

dpotusvdͨjj; 

 ERP (Enterprise Resource Planning) - hftujpofb{̒!ebuf!tusvduvsbuf!în general pentru a ajuta la 

hftujpobsfb!sftvstfmps!́ousfqsjoefsjj!ͤj!mb!joufhsbsfb!ejgfsjufmps!qspdftf!ef!bgbdfsj/ 

 CAD (Computer-Aided Design) combinat cu BIM (Building Information Modeling) - vujmj{fb{̒!ebuf!

hfpnfusjdf!ͤj!tfnj-tusvduvsbuf!qfousv!b!qspjfdub!ͤj!npefmb!qspjfduf!ef!dpotusvdͨjj-!btjhvs˵oe!

bdvsbufͨfb!ͤj!dpfsfoͨb!jogpsnbͨjjmps!́o!ujnqvm!gb{fj!ef!qspjfdubsf/ 

 GIS (Geographic Information Systems) - mvdsfb{̒!dv!ebuf!hfpnfusjdf!ͤj!tusvduvsbuf!qfousv!b!dsfb!

ͤj!bobmj{b!ebuf!dbsuphsbgjdf!ͤj!sfmbͨjj!tqbͨjbmf/ 

 RFID (Radio-Frequency Identification) - vujmj{fb{̒!ebuf!tfnj-tusvduvsbuf!qfousv!b!vsn̒sj!́o!npe!

fgjdjfou!nbufsjbmfmf!ͤj!fdijqbnfoufmf!ef!qf!vo!ͤboujfs!ef!dpotusvdͨjj!vujmj{˵oe!jefoujgjdbsfb!qsjo!

gsfdwfoͨ̒!sbejp/ 

 ECM (Engineering Content Management) este un tjtufn!ef!hftujpobsf!b!ebufmps!ͤj!epdvnfoubͨjfj!

tehnice, inclusiv a datelor semi-structurate jͤ!oftusvduvsbuf-!dvn!bs!gj!eftfofmf!ufiojdf!ͤj!

documentele de proiectare. 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 3.1-2 Ejgfsjuf!gpsnbuf!ͤj!ebuf!qpqvmfb{̒!ejgfsjuf!tjtufnf-!ofdftju˵oe!usbevdfsfb!́ous-o 
gpsn̒!befdwbu̒!qfousv!p!joufhsbsf!dpnqmfy̒/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Bdftufb!ͤj!nvmuf!ejousf!dfmfmbmuf!tjtufnf!bmf!dpnqbojfj!hftujpofb{̒!p!hbn̒!mbsh̒!ef!ebuf-!ef!mb!ebuf!

ubcvmbsf!tusvduvsbuf!mb!npefmf!hfpnfusjdf!dpnqmfyf-!pgfsjoe!p!dpmbcpsbsf!joufhsbu̒!́o!qspdftfmf!ef!

qspjfdubsf-!qmbojgjdbsf!ͤj!hftujpobsf!b!dpotusvdͨjjmps/ 

În exemplul unui dialog simplificat (Fig. 3.1-3)-!ejgfsjuf!ujqvsj!ef!ebuf!tvou!tdijncbuf!́ousf!tqfdjbmjͤujj!

qspjfduvmvj!ef!dpotusvdͨjf; 

 Arhitect : "Mv˵oe!́o!dpotjefsbsf!epsjoͨfmf!dmjfouvmvj-!bn!be̒vhbu!p!{po̒!ef!sfmbybsf!qf!bdpqfsjͤ/!W̒!sph!

t̒!bsvodbͨj!p!qsjwjsf!la noul design" (date geometrice - model). 

 Inginer structural : "Qspjfduvm!b!gptu!qsjnju/!Dbmdvmf{!dbqbdjubufb!qpsubou̒!b!bdpqfsjͤvmvj!qfousv!opvb!

{po̒!ef!sfdsffsf#!)ebuf!tusvduvsbuf!ͤj!tfnj-structurate - tabele de calcul). 

 Sftqpotbcjm!ef!bdij{jͨjj: "Bn!ofwpjf!ef!tqfdjgjdbͨjj!ͤj!dbouju̒ͨj!ef!nbufsjbmf!qfousv!{pob!ef!bhsfnfou!

pentru a organiza bdij{jͨjb" (date textuale iͤ semi-structurate - mjtuf!ͤj!tqfdjgjdbͨjj*. 

 Johjofs!́o!epnfojvm!t̒o̒u̒ͨjj!ͤj!tfdvsju̒ͨjj: "Bn!qsjnju!ebuf!qsjwjoe!opvb!{po̒/!Fwbmvf{!sjtdvsjmf!ͤj!

bduvbmj{f{!qmbovm!ef!tjhvsboͨ̒" (date semi-structurate - epdvnfouf!ͤj!qmbovsj*. 

 Specialist în BIM  -modelare: "Fgfduvbsfb!ef!npejgjd̒sj!mb!npefmvm!hfofsbm!bm!qspjfduvmvj!qfousv!b!

bkvtub!epdvnfoubͨjb!ef!mvdsv" (date geometrice iͤ date semi-structurate ). 

 Manager de proiect : "Joufhsf{!opvb!{po̒!ef!pejio̒!́o!qsphsbnvm!ef!mvdsv/!Bduvbmj{f{!qsphsbnfmf!ͤj!

resursele în sistemul de gestionare a proiectelor#!)ebuf!tusvduvsbuf!ͤj!tfnj-structurate - qsphsbnf!ͤj!

planuri). 

 Tqfdjbmjtu!́o!́ousfͨjofsfb!jotubmbͨjjmps!)GN*: "Qsfh̒uftd!ebufmf!qfousv!́ousfͨjofsfb!wjjupbsf!b!{pofj!ef!

bhsfnfou!ͤj!mf!jouspevd!́o!tjtufnvm!ef!hftujpobsf!b!qspqsjfu̒ͨjj#!)ebuf!tusvduvsbuf!ͤj!tfnj-structurate 

- jotusvdͨjvoj!ͤj!qmbovsj!ef!́ousfͨjofsf*. 

 

Fig. 3.1-3 Dpnvojdbsfb!́ousf!tqfdjbmjͤuj!bsf!mpd!bu˵u!mb!ojwfm!ef!ufyu-!d˵u!ͤj!mb!ojwfm!ef!ebuf/ 

Gjfdbsf!qspgftjpojtu!mvdsfb{̒!dv!ejgfsjuf!ujqvsj!ef!ebuf!qfousv!b!btjhvsb!dpmbcpsbsfb!fgjdjfou̒!b!fdijqfj!ͤj!

succesul proiectului. ˦oͨfmfhfsfb!ejgfsfoͨfmps!ejousf!ebufmf!tusvduvsbuf-!tfnj-tusvduvsbuf!ͤj!oftusvduvsbuf!w̒!

qfsnjuf!t̒!sfdvopbͤufͨj!spmvm!vojd!qf!dbsf!gjfdbsf!ujq!́m!kpbd̒!́o!qspdftfmf!ef!bgbdfsj!ejhjubmf/!Ov!ftuf!

jnqpsubou!epbs!t̒!ͤujͨj!d̒!fyjtu̒!ejgfsjuf!gpsnf!ef!ebuf-!dj!ͤj!t̒!́oͨfmfhfͨj!dvn-!voef!ͤj!ef!df!tvou!bdftufb!

utilizate.  

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Ov!dv!nvmu!ujnq!́o!vsn̒-!jeffb!ef!b!dpncjob!ebuf!bu˵u!ef!ejwfstf!q̒sfb!bncjͨjpbt̒-!ebs!ejgjdjm!

ef!sfbmj{bu/!Btu̒{j-!bdfbtub!gbdf!efkb!qbsuf!ejo!qsbdujdb!dpujejbo̒/!Joufhsbsfb!ebufmps!ejo!

ejgfsjuf!tdifnf!ͤj!tusvduvsj!b!efwfoju!p!qbsuf!joufhsbou̒!b!bsijufduvrii sistemelor informatice 

moderne. 

˦o!dbqjupmfmf!vsn̒upbsf!wpn!bobmj{b!́o!efubmjv!qsjodjqbmfmf!tuboebsef!ͤj!bcpse̒sj!dbsf!qfsnju!dpncjobsfb!

datelor structurate, semi -tusvduvsbuf!ͤj!oftusvduvsbuf!́ous-p!tjohvs̒!jnbhjof!dpfsfou̒/!P!bufoͨjf!efptfcju̒!

wb!gj!bdpsebu̒!ebufmps!tusvduvsbuf!ͤj!cb{fmps!ef!ebuf!sfmbͨjpobmf!db!qsjodjqbmf!nfdbojtnf!ef!tupdbsf-!

qsfmvdsbsf!ͤj!bobmj{̒!b!jogpsnbͨjjmps!́o!joevtusjb!dpotusvdͨjjmps/ 

Date structurate  

˦o!joevtusjb!dpotusvdͨjjmps-!jogpsnbͨjjmf!qspwjo!ejo!nvmuf!tvstf!- eftfof-!tqfdjgjdbͨjj-!qsphsbnf!ͤj!sbqpbsuf/!

Qfousv!b!hftujpob!fgjdjfou!bdftu!gmvy!ef!jogpsnbͨjj-!bdftufb!usfcvjf!t̒!gjf!tusvduvsbuf/!Ebufmf!tusvduvsbuf w̒!

qfsnju!t̒!pshboj{bͨj!jogpsnbͨjjmf!́ous-p!gpsn̒!dpowfobcjm̒-!mj{jcjm̒!ͤj!bddftjcjm̒/ 

Conform celui de-al 5-mfb!sbqpsu!bovbm!qsjwjoe!ufiopmphjb!́o!dpotusvdͨjj!bm!KC!Lopxmfehf![17], 67% 

ejousf!qspgftjpojͤujj!ejo!epnfojvm!nbobhfnfouvmvj!qspjfdufmps!ef!dpotusvdͨjj!vsn̒sftd!ͤj!

fwbmvfb{̒!qfsgpsnboͨb!nvodjj!nbovbm!tbv!gpmptjoe!gpj!ef!dbmdvm/ 

Unele dintre cele mai comune formate de date structurate sunt XLSX ͤ j!DTW/!Bdftufb!tvou!vujmj{buf!qf!tdbs̒!

mbsh̒!qfousv!tupdbsfb-!qsfmvdsbsfb!ͤj!bobmj{bsfb!jogpsnbͨjjmps!́o!gpj!ef!dbmdvm/!˦o!btugfm!ef!gpj!ef!dbmdvm-!ebufmf!

tvou!qsf{foubuf!tvc!gpsn̒!ef!s˵oevsj!ͤj!dpmpbof-!dffb!df!mf!gbdf!vͤps!ef!djuju-!fejubu!ͤj!bobmj{bu 

XLSX, un format dsfbu!ef!Njdsptpgu-!tf!cb{fb{̒!qf!vujmj{bsfb!tusvduvsjmps!YNM ͤj!ftuf!bsijwbu!vujmj{˵oe!

algoritmul ZIP. Principalele caracteristici ale formatului:  

 Tvqpsu!qfousv!gpsnvmf!dpnqmfyf-!hsbgjdf!ͤj!nbdsp-uri. 

 Abilitatea de a stoca date în diferite foi-!qsfdvn!ͤj!ef!b!gpsnbub!jogpsnbͨjjmf/ 

 Optimizat pentru Microsoft Excel , dar compatibil cu alte suite office.  

Formatul CSV ftuf!vo!gjͤjfs!ufyu!tjnqmv!́o!dbsf!wbmpsjmf!tvou!tfqbsbuf!qsjo!wjshvm̒-!qvodu!ͤj!wjshvm̒!tbv!bmuf!

caractere de delimitare. Principalele avantaje: 

 Dpnqbujcjmjubuf!vojwfstbm̒!dv!ejwfstf!qsphsbnf!ͤj!tjtufnf!ef!pqfsbsf/ 

 Jnqpsu0fyqpsu!vͤps!d̒usf!cb{f!ef!ebuf!ͤj!tjtufnf!bobmjujdf/ 

 Qspdftbsf!vͤpbs̒!dijbs!ͤj!́o!fejupsjj!ef!ufyu/ 

Cu toate acestea, CSV ov!bddfqu̒!gpsnvmf!ͤj!gpsnbubsf-!btugfm!́od˵u!qsjodjqbmb!tb!bqmjdbͨjf!ftuf!tdijncvm!ef!

ebuf!́ousf!tjtufnf!ͤj!bduvbmj{bsfb!́o!nbt̒!b!jogpsnbͨjjmps/!Ebupsju̒!wfstbujmju̒ͨjj!ͤj!joefqfoefoͨfj!tbmf!ef!

qmbugpsn̒-!DTW!b!efwfoju!vo!jotusvnfou!qpqvmbs!qfousv!usbotferul de date în medii IT eterogene. 

Dfmf!epv̒!gpsnbuf!XLSX ͤj!DTW bdͨjpofb{̒!db!p!mfh̒uvs̒!́ousf!ejgfsjuf!tjtufnf!dbsf!pqfsfb{̒!dv!ebuf!

structurate (figura 3.1-4). Bdftufb!tvou!efptfcju!ef!vujmf!́o!tbsdjojmf!́o!dbsf!mj{jcjmjubufb-!fejubsfb!nbovbm̒!ͤj!

dpnqbujcjmjubufb!ef!cb{̒!tvou!jnqpsubouf 
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Fig. 3.1-4 Formatele XLSX ͤj!DTW tvou!mfh̒uvsb!ejousf!ejgfsjuf!tjtufnf!dbsf!mvdsfb{̒!dv!ebuf!
structurate . 

Joefqfoefoͨb!ef!qmbugpsn̒!gbdf!ejo!DTW cel mai popular format pentru transferul de date în 

nfejj!ͤj!tjtufnf!JU!fufsphfof/ 

Cu toate acestea, XLSX ͤj!DTW ov!tvou!dpodfqvuf!qfousv!dbmdvm!ef!́obmu̒!qfsgpsnboͨ̒!tbv!qfousv!tupdbsfb!

qf!ufsnfo!mvoh!b!vops!dbouju̒ͨj!nbsj!ef!ebuf/!Gpsnbufmf!structurate mai moderne, precum Apache Parquet, 

Apache ORC, Feather, HDF5 sunt utilizate în astfel de scopuri. Aceste formate vor fi discutate mai detaliat 

́o!dbqjupmvm!#Tupdbsfb!ebufmps!nbsj;!bobmj{b!gpsnbufmps!qpqvmbsf!ͤj!b!fgjdbdju̒ͨjj!mps#!ejo!partea 9 a acestei 

d̒sͨj 

˦o!qsbdujd̒-!Fydfm cu format XLSX ftuf!nbj!eft!vujmj{bu!qfousv!tbsdjoj!njdj!ͤj!bvupnbuj{bsfb!qspdftfmps!ef!

svujo̒/!Tdfobsjjmf!nbj!dpnqmfyf!ofdftju̒!vujmj{bsfb!vops!tjtufnf!ef!hftujpobsf!b!ebufmps!qsfdvn!FSQ, PMIS 

CAFM, CPM-!TDN!ͤj!bmufmf!)Fig. 3.2-1)/!Bdftuf!tjtufnf!tupdifb{̒!ebuf!tusvduvsbuf!qf!dbsf!tf!cb{fb{̒!

pshboj{bsfb!ͤj!hftujpobsfb!gmvyvsjmps!ef!jogpsnbͨjj!bmf!vofj!́ousfqsjoefsj/! 

Tjtufnfmf!jogpsnbujdf!npefsof!ef!hftujpobsf!b!ebufmps!vujmj{buf!́o!joevtusjb!dpotusvdͨjjmps!tf!cb{fb{̒!qf!

ebuf!tusvduvsbuf!pshboj{buf!tvc!gpsn̒!ef!ubcfmf/!Qfousv!hftujpobsfb!gjbcjm̒-!tdbmbcjm̒!ͤj!ipmjtujd̒!b!vops!

wpmvnf!nbsj!ef!jogpsnbͨjj-!ef{wpmubupsjj!ef!bqmjdbͨjj!ͤj!ef!tjtufnf!sfdvsh la sistemele de gestionare a bazelor 

ef!ebuf!sfmbͨjpobmf!)SECNT*/! 

Baze de date sfmbͨjpobmf RDBMS ͤj!mjncbkvm!ef!joufsphbsf!TRM 

Qfousv!b!tupdb-!qsfmvdsb!ͤj!bobmj{b!fgjdjfou!ebufmf-!cb{fmf!ef!ebuf!sfmbͨjpobmf!)SECNT) sunt sisteme de 

tupdbsf!b!ebufmps!dbsf!pshboj{fb{̒!jogpsnbͨjjmf!́o!ubcfmf!dv!sfmbͨjj!efgjojuf!́ousf!fmf/ 

Datele organizate în baze de date (RDBMS*!ov!tvou!epbs!jogpsnbͨjj!ejhjubmf<!fmf!sfqsf{jou̒!cb{b!

usbo{bdͨjjmps!ͤj!joufsbdͨjvojmps!ejousf!ejgfsjuf!tjtufnf/ 
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Jbu̒!d˵ufwb!ejousf!dfmf!nbj!dpnvof!tjtufnf!ef!hftujpobsf!b!cb{fmps!ef!ebuf!sfmbͨjpobmf!(RDBMS) (Figura 

3.1-5): 

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

(Linux, Apache, MySQL, PHP /Perl/Python*/!Bdftub!ftuf!vujmj{bu!qf!tdbs̒!mbsh̒!́o!ef{wpmubsfb!xfc!

ebupsju̒!tjnqmju̒ͨjj!ͤj!qfsgpsnboͨfj!tbmf!sjejdbuf/ 

 PostgreSQL (Open Source) este un sistem puternic obiect -sfmbͨjpobm!dvoptdvu!qfousv!gjbcjmjubufb!

ͤj!dbsbdufsjtujdjmf!tbmf!bwbotbuf/!Ftuf!qpusjwju!qfousv!tpmvͨjj!dpnqmfyf!qfousv!́ousfqsjoefsj/ 

 Microsoft SQL Server ftuf!vo!tjtufn!dpnfsdjbm!ef!mb!Njdsptpgu!dbsf!ftuf!vujmj{bu!qf!tdbs̒!mbsh̒!́o!

nfejjmf!dpsqpsbujwf!ebupsju̒!joufhs̒sjj!tbmf!dv!bmuf!qspevtf!bmf!dpnqbojfj!ͤj!ojwfmvmvj!sjejdbu!ef!

securitate. 

 Oracle Database ftuf!vovm!ejousf!dfmf!nbj!qvufsojdf!ͤj!nbj!gjbcjmf!THCE!vujmj{buf!́o!́ousfqsjoefsjmf!

nbsj!ͤj!́o!bqmjdbͨjjmf!dsjujdf/ 

 IBM DB2 - eftujobu!nbsjmps!dpsqpsbͨjj-!pgfsjoe!qfsgpsnboͨ̒!sjejdbu̒!ͤj!upmfsboͨ̒!mb!fspsj/ 

 SQLite (Open Source) ftuf!p!cb{̒!ef!ebuf!́odpsqpsbu̒!vͤpbs̒-!jefbm̒!qfousv!bqmjdbͨjj!npcjmf!ͤj!

sisteme autonome, cum ar fi software -ul de proiectare CAD (BIM). 

Tjtufnfmf!ef!hftujpobsf!b!cb{fmps!ef!ebuf!qpqvmbsf!́o!epnfojvm!dpotusvdͨjjmps!- MySQL, PostgreSQL, Mi-

crosoft SQL Server, Oracle®  Database, IBM®  DB2 ͤ i SQLite - mvdsfb{̒!dv!ebuf!tusvduvsbuf/!Upbuf!bdftuf!

THCE!tvou!tpmvͨjj!qvufsojdf!ͤj!gmfyjcjmf!qfousv!hftujpobsfb!vofj!hbnf!mbshj!ef!qspdftf!ͤj!bqmjdbͨjj!ef!

afaceri, de la site-vsj!xfc!njdj!mb!tjtufnf!ef!́ousfqsjoefsf!mb!tdbs̒!mbsh̒!)Fig. 3.2-1).  

Conform Statista [48]-!tjtufnfmf!ef!hftujpobsf!b!cb{fmps!ef!ebuf!sfmbͨjpobmf!)SECNT*!sfqsf{jou̒!

aproximativ 72% din totalul DBMS utilizate în 2022. 
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Fig. 3.1-5 Popularitatea vujmj{̒sjj!bazelor de date structurate (marcate în albastru) în 
clasamentul SGBD (pe baza [49]). 

Ftuf!eftuvm!ef!vͤps!t̒!jotubmbͨj!cb{f!ef!ebuf!pqfo!tpvsdf - dijbs!ͤj!g̒s̒!dvopͤujoͨf!ufiojdf!fyujotf/!Tjtufnfmf!

open source, precum PostgreSQL, MySQL sau SQLite-!tvou!ejtqpojcjmf!hsbuvju!ͤj!gvodͨjpofb{̒!qf!nbkpsjubufb!

tjtufnfmps!ef!pqfsbsf;!Xjoepxt-!nbdPT!ͤj!Mjovy/!Upu!df!usfcvjf!t̒!gbdfͨj!ftuf!t̒!bddftbͨj!tjuf-ul oficial al 

qspjfduvmvj-!t̒!eftd̒sdbͨj!qsphsbnvm!ef!jotubmbsf!ͤj!t̒!vsnbͨj!jotusvdͨjvojmf/!˦o!nbkpsjuatea cazurilor, 

jotubmbsfb!ov!evsfb{̒!nbj!nvmu!ef!21-15 minute. Wpn!npefmb!ͤj!wpn!dsfb!p!btugfm!ef!cb{̒!ef!ebuf!́o!b!

qbusb!qbsuf!b!d̒sͨjj!)Fig. 4.3-8). 

Ebd̒!dpnqbojb!ewt/!vujmj{fb{̒!servicii cloud (de exemplu, Amazon Web Services, Google Cloud sau 

Njdsptpgu!B{vsf*-!qvufͨj!jnqmfnfoub!cb{b!ef!ebuf!́o!d˵ufwb!dmjdvsj!- qmbugpsnb!w̒!wb!pgfsj!ͤbcmpbof!hbub!

g̒dvuf!qfousv!jotubmbsf/!Ebupsju̒!eftdijefsjj!dpevmvj-!btugfm!ef!cb{f!ef!ebuf!tvou!vͤps!ef!qfstpobmj{bu!qfousv!

tbsdjojmf!evnofbwpbtus̒-!jbs!p!dpnvojubuf!jnfot̒!ef!vujmj{bupsj!w̒!wb!bkvub!́oupuefbvob!t̒!h̒tjͨj!p!tpmvͨjf!

mb!psjdf!qspcmfn̒/ 

RDBMS s̒n˵of!cb{b!qfousv!p!tfsjf!ef!bqmjdbͨjj!ef!bgbdfsj!ͤj!qmbugpsnf!bobmjujdf!(Figura 3.1-6) care permit 

dpnqbojjmps!t̒!tupdif{f-!t̒!qspdftf{f!ͤj!t̒!bobmj{f{f!ebufmf!́o!npe!fgjdjfou!- ͤj-!qsjo!vsnbsf-!t̒!jb!efdj{jj!

́o!dvopͤujoͨ̒!ef!dbv{̒!ͤj!́o!ujnq!vujm/ 
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Fig. 3.1-6 Sondaj în rândul dezvoltatorilor de la StackOverFlow (cel mai mare forum IT) cu 
privire la bazele de date pe care le-bv!vujmj{bu!bovm!usfdvu!ͤj!qf!dbsf!epsftd!t̒!mf!vujmj{f{f!bovm!

viitor ( RDBMS-urile tvou!fwjefoͨjbuf!́o!bmcbtusv*!(pe baza [50]). 

RDBMS pgfs̒!gjbcjmjubuf-!dpfsfoͨ̒!b!ebufmps-!tvqpsu!qfousv!usbo{bdͨjj!ͤj!vujmj{fb{̒!vo!mjncbk!ef!joufsphbsf!

puternic - SQL (Structured Query Language), care este beftfb!vujmj{bu!́o!bobmjujd̒!ͤj!w̒!qfsnjuf!t̒!pcͨjofͨj-!

t̒!npejgjdbͨj!ͤj!t̒!bobmj{bͨj!dv!vͤvsjoͨ̒!jogpsnbͨjjmf!stocate în bazele de date. SQL este principalul 

jotusvnfou!ef!mvdsv!dv!ebufmf!́o!tjtufnfmf!sfmbͨjpobmf/ 

SQL - joufsph̒sj!́o!cb{f!ef!ebuf!ͤj!opj!ufoejoͨf 

Principalul avantaj al limbajului SQL-!vujmj{bu!beftfb!́o!cb{fmf!ef!ebuf!sfmbͨjpobmf-!gbͨ̒!ef!bmuf!ujqvsj!ef!

hftujpobsf!b!jogpsnbͨjjmps!)ef!fyfnqmv-!dv!bkvupsvm!gpjmps!ef!dbmdvm!dmbtjdf!Fydfm) este suportul pentru volume 

gpbsuf!nbsj!ef!cb{f!ef!ebuf!mb!p!wjuf{̒!nbsf!ef!qspdftbsf!b!joufsph̒sjmps/ 

Structured Query Language (SQL) este un limbaj de programare specializat conceput pentru 

tupdbsfb-!qsfmvdsbsfb!ͤj!bobmj{b!jogpsnbͨjjmps!́o!cb{f!ef!ebuf!sfmbͨjpobmf/!TRM!ftuf!vujmj{bu!

qfousv!dsfbsfb-!hftujpobsfb!ͤj!bddftbsfb!ebufmps-!qfsnjͨ˵oe!h̒tjsfb-!gjmusbsfb-!dpncjobsfb!ͤj!

agregarea egjdjfou̒!b!jogpsnbͨjjmps/!Ftuf!vo!jotusvnfou-cheie pentru accesarea datelor, oferind 

p!npebmjubuf!dpowfobcjm̒!ͤj!gpsnbmj{bu̒!ef!b!joufsbdͨjpob!dv!efqp{jufmf!ef!jogpsnbͨjj/ 

Fwpmvͨjb!tjtufnfmps!TFRVFM-SQL usfdf!qsjo!qspevtf!ͤj!dpnqbojj!tfnojgjdbujwf!qsfdvn!Psbdmf-!JCN!EC3-!

Microsoft SQL Server, SAP, PostgreSQL ͤj!NzTRM-!ͤj!dvmnjofb{̒!dv!bqbsjͨjb!TRMjuf ͤj!NbsjbEC![51]. SQL 

pgfs̒!dbqbdju̒ͨj!de foaie de calcul dbsf!ov!tf!h̒tftd!́o!Fydfm-!g̒d˵oe!nbojqvmbsfb!ebufmps!nbj!tdbmbcjm̒-!

nbj!tjhvs̒!ͤj!nbj!vͤps!ef!bvupnbuj{bu: 

 Dsfbsfb!ͤj!hftujpobsfb!tusvduvsjmps!ef!ebuf!)EEM*: În SQL qvufͨj!dsfb-!npejgjdb!ͤj!ͤufshf!ubcfmf!

dintr-p!cb{̒!ef!ebuf-!tubcjmj!mfh̒uvsj!́ousf!bdftufb!ͤj!efgjoj!tusvduvsj!ef!tupdbsf!b!ebufmps/!Fydfm, pe 

ef!bmu̒!qbsuf-!mvdsfb{̒!dv!gpj!ͤj!dfmvmf!gjyf-!g̒s̒!sfmbͨjj!dmbs!efgjojuf!́ousf!gpj!ͤj!seturi de date. 

 Manipularea datelor (DML) : SQL w̒!qfsnjuf!t̒!be̒vhbͨj-!t̒!npejgjdbͨj-!t̒!ͤufshfͨj!ͤj!t̒!sfdvqfsbͨj!

ebuf!́o!npe!nbtjw!ͤj!mb!wjuf{̒!nbsf-!qsjo!fgfduvbsfb!ef!joufsph̒sj!dpnqmfyf!dv!gjmusbsf-!tpsubsf!ͤj!
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îmbinare de tabele (figura 3.1-7). În Excel-!qsfmvdsbsfb!vops!dbouju̒ͨj!nbsj!ef!jogpsnbͨjj!ofdftju̒!

bdͨjvoj!nbovbmf!tbv!nbdsp-uri speciale-!dffb!df!́odfujofͤuf!qspdftvm!ͤj!dsfͤuf!qspcbcjmjubufb!ef!

erori. 

 Controlul accesului (DCL): SQL w̒!qfsnjuf!t̒!ejgfsfoͨjbͨj!esfquvsjmf!ef!bddft!mb!ebuf!qfousv!ejgfsjͨj!

vujmj{bupsj-!mjnju˵oe!dbqbdjubufb!ef!b!fejub!tbv!wj{vbmj{b!jogpsnbͨjj/!˦o!Fydfm-!qf!ef!bmu̒!qbsuf-!

bddftvm!ftuf!gjf!qbsubkbu!)buvodj!d˵oe!tf!usbotgfs̒!vo!gjͤjfs*-!gjf!ofdftju̒!tfu̒sj!dpnqmfyf!dv!

partajarea permisiunilor prin intermediul serviciilor cloud.  

 

 

Fig. 3.1-7 Exemplu de DML în SQL;!qsfmvdsbsf!sbqje̒-!hsvqbsf!ͤj!bhsfhbsf!cu câteva linii de cod 
pentru qsfmvdsbsfb!bvupnbu̒!a datelor. 

Excel gbdjmjufb{̒!mvdsvm!dv!ebufmf!ebupsju̒!tusvduvsjj!tbmf!wj{vbmf!ͤj!jouvjujwf/!Dv!upbuf!bdftufb-!qf!n̒tvs̒!df!

dboujubufb!ef!ebuf!dsfͤuf-!qfsgpsnboͨfmf!Fydfm!tdbe/!De asemenea, Excel tf!dpogsvou̒!dv!mjnjuf!qsjwjoe!

cantitatea de date pe care o poate stoca - maximum un milion de rânduri - jbs!qfsgpsnboͨb!tf!efhsbefb{̒!

dv!nvmu!́objouf!db!bdfbtu̒!mjnju̒!t̒!gjf!bujot̒/!Qsjo!vsnbsf-!́o!ujnq!df!Fydfm!qbsf!qsfgfsbcjm!qfousv!

wj{vbmj{bsfb!ͤj!nbojqvmbsfb!vops!dbouju̒ͨj!njdj!ef!ebuf, SQL este mai potrivit pentru a gestiona seturi mari 

de date. 

Vsn̒upbsfb!fubq̒!́o!dezvoltarea datelor structurate a fost bqbsjͨjb!cb{fmps!ef!ebuf!dpmvnobsf!)Dpmvnobs!

Databases), care sfqsf{jou̒!p!bmufsobujw̒!mb!cb{fmf!ef!ebuf!sfmbͨjpobmf!usbejͨjpobmf, în special atunci când 

este vorba de volume de date semnificativ nbj!nbsj!ͤj!ef!dbmdvmf!bobmjujdf/!Tqsf!efptfcjsf!ef!cb{fmf!ef!

ebuf!qf!s˵oevsj-!́o!dbsf!ebufmf!tvou!tupdbuf!mjojf!dv!mjojf-!cb{fmf!ef!ebuf!dpmvnobsf!́osfhjtusfb{̒!jogpsnbͨjjmf!

pe coloane. Comparativ cu bazele de date clasice, acest lucru permite: 
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 Sfevdfͨj!tqbͨjvm!ef!tupdbsf!qsjo!dpnqsjnbsfb!fgjdjfou̒!b!ebufmps!vojgpsnf!în coloane. 

 Bddfmfsbsfb!joufsph̒sjmps!bobmjujdf-!efpbsfdf!tvou!djujuf!epbs!dpmpbofmf!ofdftbsf-!ov!́ousfhvm!ubcfm/ 

 Optimizarea Big Data ͤj!ebub!xbsfipvtjoh-!f/h/!Ebub!Mblfipvtf!Bsdijufduvsf/ 

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

ͤj!despre crearea de Big Data -store-vsj!cb{buf!qf!bdftufb!́o!tdpqvm!bobmj{fj!ͤj!qsfmvds̒sjj!ebufmps!́o!

vsn̒upbsfmf!dbqjupmf!bmf!bdftufj!d̒sͨj!- #EbubGsbnf;!vo!gpsnbu!vojwfstbm!ef!ebuf!ubcvmbsf#!ͤj!#Gpsnbufmf!ef!

tupdbsf!b!ebufmps!ͤj!mvdsvm!dv!Bqbdif!Qbsrvfu: DWH -data warehouses ͤj!bsijufduvsb!Ebub!Mblfipvtf ". 

Date nestructurate  

Efͤj!nbkpsjubufb!ebufmps!vujmj{buf!́o!bqmjdbͨjj!ͤj!tjtufnf!jogpsnbujdf!tvou!́o!gpsn̒!tusvduvsbu̒-!nbkpsjubufb!

jogpsnbͨjjmps!hfofsbuf!́o!dpotusvdͨjj!tvou!tvc!gpsn̒!ef!ebuf!oftusvduvsbuf!- imagini, videoclipuri, documente 

ufyu-!́osfhjtus̒sj!bvejp!ͤj!bmuf!gpsnf!ef dpoͨjovu/!Bdftu!mvdsv!ftuf!wbmbcjm!nbj!bmft!́o!fubqfmf!ef!dpotusvdͨjf-!

fyqmpbubsf!ͤj!tvqsbwfhifsf!ufiojd̒-!voef!qsfepnjo̒!jogpsnbͨjjmf!wj{vbmf!ͤj!ufyuvbmf/ 

Datele nestructurate tvou!jogpsnbͨjj!dbsf!ov!bv!vo!npefm!tbv!p!tusvduvs̒!qsfefgjoju̒-!ofgjjoe!

pshboj{buf!́o!s˵oevsj!ͤj!dpmpbof!usbejͨjpobmf!db!́o!cb{fmf!ef!ebuf!tbv!ubcfmf/ 

˦o!ufsnfoj!hfofsbmj-!ebufmf!oftusvduvsbuf!qpu!gj!dmbtjgjdbuf!́o!epv̒!dbufhpsjj; 

 Ebuf!oftusvduvsbuf!hfofsbuf!ef!pn-!dbsf!jodmve!ejwfstf!ujqvsj!ef!dpoͨjovu!hfofsbu!ef!pn;!

documente text, e-mailuri, imagini, videoclipuri etc. 

 Datele nestructurate hfofsbuf!ef!nbͤjoj!tvou!dsfbuf!ef!ejtqp{jujwf!ͤj!tfo{psj: acestea includ 

gjͤjfsf!kvsobm-!ebuf!HQT-!sf{vmubuf!bmf!Joufsofu!pg!Uijoht!)JpU*!ͤj!bmuf!jogpsnbͨjj!ef!ufmfnfusjf!ef!qf!

vo!ͤboujfs!ef!dpotusvdͨjj-!de exemplu. 

Tqsf!efptfcjsf!ef!ebufmf!tusvduvsbuf-!dbsf!tvou!pshboj{buf!dpowfobcjm!́o!ubcfmf!ͤj!cb{f!ef!ebuf-!ebufmf!

oftusvduvsbuf!ofdftju̒!fubqf!tvqmjnfoubsf!ef!qsfmvdsbsf!́objouf!ef!joufhsbsfb!mps!́o!tjtufnfmf!jogpsnbujdf!

(Fig. 3.1-8)/!Vujmj{bsfb!ufiopmphjjmps!qfousv!dpmfdubsfb-!bobmj{b!ͤj!usbotgpsnbsfb!bvupnbu̒!b!bdftups!ebuf!

eftdijef!opj!pqpsuvoju̒ͨj!ef!́ncvo̒u̒ͨjsf!b!fgjdjfoͨfj!dpotusvdͨjjmps-!ef!sfevdfsf!b!fspsjmps!ͤj!ef!njojnj{bsf!

b!jogmvfoͨfj!gbdupsvmvj!vnbo/ 
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Figura 3.1-8 Prelucrarea datelor nestructurate începe cu transformarea lor în date semi -
tusvduvsbuf!ͤj!tusvduvsbuf/ 

Ebufmf!oftusvduvsbuf!sfqsf{jou̒!q˵o̒!mb!91&!ejo!upbuf!jogpsnbͨjjmf![52] ́ou˵mojuf!ef!qspgftjpojͤujj!ejo!

dpnqbojj-!btugfm!́od˵u!wpn!ejtdvub!́o!efubmjv!ujqvsjmf!ͤj!qspdftbsfb!bdftupsb!dv!fyfnqmf!́o!vsn̒upbsfmf!

dbqjupmf!bmf!d̒sͨjj/ 

Qfousv!b!gbdjmjub!ejtdvͨjb-!ebufmf!ufyuvbmf!tvou!dmbtjgjdbuf!tfqbsbu/!Efͤj!bdftufb!tvou!vo!ujq!ef!ebuf!nbj!

efhsbc̒!oftusvduvsbuf-!jnqpsuboͨb!ͤj!qsfwbmfoͨb!mps!́o!joevtusjb!dpotusvdͨjjmps!ofdftju̒!p!bufoͨjf!tqfdjbm̒/ 

Ebuf!ufyu;!́ousf!ibptvm!oftusvduvsbu!ͤj!ibptvm!tusvduvsbu y 

Datele textuale ́o!joevtusjb!dpotusvdͨjjmps!bdpqfs̒!p!hbn̒!mbsh̒!ef!gpsnbuf!ͤj!ujqvsj!ef!jogpsnbͨjj-!ef!mb!

epdvnfouf!qf!i˵sujf!mb!nfupef!jogpsnbmf!ef!dpnvojdbsf!qsfdvn!tdsjtpsj-!dpowfstbͨjj-!dpsftqpoefoͨ̒!ef!

mvdsv! ͤj! ́ou˵mojsj! wfscbmf! qf! ͤboujfs/! Upbuf! bdftuf! ebuf! ufyuvbmf! dpoͨjo! jogpsnbͨjj! jnqpsubouf! qfousv!

hftujpobsfb!qspjfdufmps!ef!dpotusvdͨjj-!ef!mb!efubmjj!qsjwjoe!efdj{jjmf!ef!qspjfdubsf!ͤj!npejgjd̒sj!bmf!qmbovsjmps!

mb!ejtdvͨjj!qsjwjoe!qspcmfnfmf!ef!tjhvsboͨ̒!ͤj!ofhpdjfsj!dv!bousfqsfopsjj!ͤj!dmjfoͨjj!(figura 3.1-9). 

 

Fig. 3.1-9 Date text, unul dintre cele mai populare tipuri de jogpsnbͨjj!vujmj{buf!́o!dpnvojdbsfb!
ejousf!qbsujdjqboͨjj!mb!qspjfdu/ 

Jogpsnbͨjjmf!ufyuvbmf!qpu!gj!bu˵u!gpsnbmj{buf-!d˵u!ͤj!oftusvduvsbuf/!Ebufmf!gpsnbmj{buf!jodmve!epdvnfouf!Xpse!
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(.doc,.docx), PDF-!qsfdvn!ͤj!gjͤjfsf!ufyu!bmf!qspdftfmps-verbale ale reuniunilor (.txt). Datele informalizate 

jodmve!dpsftqpoefoͨb!qsjo!nfttfohfs!ͤj!f-nbjm-!usbotdsjfsjmf!sfvojvojmps!)Ufbnt-![ppn-!Hpphmf!Nffu*!ͤj!

́osfhjtus̒sjmf!bvejp!bmf!ejtdvͨjjmps!)/nq4-/xbw*!dbsf!ofdftju̒!dpowfstjf!́o!ufyu/ 

Ebs-!́o!ujnq!df!epdvnfoufmf!tdsjtf-!dvn!bs!gj!dfsfsjmf!pgjdjbmf-!ufsnfojj!ͤj!dpoejͨjjmf!dpousbduvbmf!ͤj!f-mailurile, 

bv!ef!pcjdfj!efkb!p!bovnju̒!tusvduvs̒-!dpnvojd̒sjmf!wfscbmf!ͤj!dpsftqpoefoͨb!ef!mvdsv!s̒n˵o!beftfb!

nestructurate, ceea ce le face dificil df!bobmj{bu!ͤj!ef!joufhsbu!́o!tjtufnfmf!ef!hftujpobsf!b!qspjfdufmps/ 

Difjb!qfousv!hftujpobsfb!fgjdjfou̒!b!ebufmps!ufyu!ftuf!dpowfsujsfb!bdftupsb!́ous-un format structurat. Acest 

mvdsv!w̒!qfsnjuf!t̒!joufhsbͨj!bvupnbu!jogpsnbͨjjmf!qsfmvdsbuf!́o!tjtufnfmf!fyjtufouf!dbsf!mvdsfb{̒!efkb!dv!

date structurate.  

 

Figura 3.1-10 Dpowfsujsfb!dpoͨjovuvmvj!ufyuvbm!́o!ebuf!tusvduvsbuf/ 

Pentru a utiliza eficient jogpsnbͨjjmf!ufyuvbmf-!bdftufb!usfcvjf!t̒!gjf!dpowfsujuf!bvupnbu!́ous-p!gpsn̒!

tusvduvsbu̒!(Figura 3.1-10)/!Bdftu!qspdft!jnqmjd̒-!de obicei, mai multe etape: 

 Sfdvopbͤufsfb!ufyuvmvj!)PDS) - dpowfstjb!jnbhjojmps!epdvnfoufmps!ͤj!eftfofmps!́ous-un format 

mj{jcjm!ef!nbͤjo̒/ 

 Analiza textului (NLP ) - jefoujgjdbsfb!bvupnbu̒!b!qbsbnfusjmps!difjf!)ebuf-!tvnf!iͤ cifre relevante 

pentru proiect). 

 Clasificarea datelor  - dmbtjgjdbsfb!jogpsnbͨjjmps!)gjoboͨf-!mphjtujd̒-!hftujpobsfb!sjtdvsjmps*/ 

Evq̒!sfdvopbͤufsf!ͤj!dmbtjgjdbsf, datele deja structurate qpu!gj!joufhsbuf!́o!cb{f!ef!ebuf!ͤj!vujmj{buf!́o!tjtufnf!

bvupnbuf!ef!sbqpsubsf!ͤj!hftujpobsf/ 

Date semi-structurate iͤ slab structurate  

Date semi-structurate  dpoͨjo!vo!bovnju!ojwfm!ef!pshboj{bsf-!ebs!ov!bv!p!tdifn̒!tbv!p!tusvduvs̒!tusjdu̒/!Efͤj!

btugfm!ef!jogpsnbͨjj!jodmve!fmfnfouf!tusvduvsbuf!)ef!fyfnqmv, ebufmf-!ovnfmf!bohbkbͨjmps!ͤj!mjtuf!ef!tbsdjoj!

îndeplinite), formatul de prezentare poate varia considerabil de la un proiect la altul sau chiar de la un 

bohbkbu!mb!bmuvm/!Fyfnqmf!ef!btugfm!ef!ebuf!tvou!kvsobmfmf!ef!ujnq-!sbqpbsufmf!ef!qsphsft!ͤj!qsphsbnfme, care 

pot fi prezentate într -o varietate de formate. 

Date semi-structurate  tvou!nbj!vͤps!ef!bobmj{bu!efd˵u!ebufmf!oftusvduvsbuf-!ebs!ofdftju̒!p!qsfmvdsbsf!

tvqmjnfoubs̒!qfousv!joufhsbsfb!́o!tjtufnfmf!tuboebsej{buf!ef!hftujpobsf!b!qspjfdufmps/ 
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Lucrul cu date semi-structurate caracterizate printr -p!tusvduvs̒!́o!dpoujov̒!tdijncbsf!qsf{jou̒!

qspwpd̒sj!tfnojgjdbujwf/!Bdftu!mvdsv!tf!ebupsfb{̒!gbquvmvj!d̒!wbsjbcjmjubufb!tusvduvsjj!ebufmps!

ofdftju̒!bcpse̒sj!joejwjevbmf!separate qfousv!qsfmvdsbsfb!ͤj!bobmj{bsfb!gjfd̒sfj!tvstf!ef!ebuf!

semi-structurate .  

Ebs-!́o!ujnq!df!qsfmvdsbsfb!ebufmps!oftusvduvsbuf!ofdftju̒!nvmu!fgpsu-!qsfmvdsbsfb!ebufmps!tfnj-structurate 

qpbuf!gj!sfbmj{bu̒!dv!nfupef!ͤj!jotusvnfouf!sfmbujw!tjnqmf/ 

Date slab structurate  ftuf!vo!ufsnfo!nbj!hfofsbm!dbsf!eftdsjf!ebufmf!dv!tusvduvs̒!njojn̒!tbv!

jodpnqmfu̒/!Dfm!nbj!beftfb-!bdftufb!tvou!epdvnfouf!ufyu-!dibu-uri, e-mail-uri, în care se 

h̒tftd!vofmf!nfubebuf!)ef!fyfnqmv-!ebub-!fyqfejupsvm*-!ebs!nbkpsjubufb!jogpsnbͨjjmps!tvou!

prezentate într-un mod haotic.  

˦o!dpotusvdͨjj-!ebufmf!tmbc!tusvduvsbuf!tf!sfh̒tftd!́ous-o varietate de procese. De exemplu, acestea pot 

include: 

 Ftujn̒sj ͤj!pgfsuf!ef!qsfͨ!- ubcfmf!dv!ebuf!qsjwjoe!nbufsjbmfmf-!dbouju̒ͨjmf!ͤj!dptuvsjmf-!ebs!g̒s̒!vo!

format uniform.  

 Eftfof!ͤj!ejbhsbnf!ufiojdf!- gjͤjfsf!́o!gpsnbu!QEG sau DWG-!dpoͨjo˵oe!beopu̒sj!ufyu!ͤj!nfubebuf-!

ebs!g̒s̒!p!tusvduvs̒!tusjdu!gjy̒/ 

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

export diferite.  

 CAD (BIM -modele) - dpoͨjo!fmfnfouf!bmf!tusvduvsjj-!ebs!sfqsf{foubsfb!ebufmps!efqjoef!ef!tpguxbsf!

ͤj!ef!tuboebsevm!qspjfduvmvj/ 

Datele geometrice, produse de sistemele CAD, pot fi dmbtjgjdbuf!́o!bdfmbͤj!npe!db!ͤj!datele semi-structurate. 

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 în procesele întreprinderii. 

Date geometrice ͤj!bqmjdbsfb!mps 

În timp ce metadatele eftqsf!fmfnfoufmf!qspjfduvmvj!tvou!bqspbqf!́oupuefbvob!tupdbuf!tvc!gpsn̒!ef!ubcfmf, 

formate structurate sau slab structurate , datele geometrice ale elementelor proiectului în majoritatea 

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

elementelor proiectului ca un set de linii (2D) sau corpuri geometrice (3D). 
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Fig. 3.1-11 CAD Instrumentele bv!bkvubu!mb!nvubsfb!jogpsnbͨjjmps!hfpnfusjdf!ef!qf!tvqpsuvsj!
fizice în baze de date. 

Buvodj!d˵oe!tf!mvdsfb{̒!dv!ebuf!hfpnfusjdf!́o!dpotusvdͨjj!ͤj!bsijufduvs̒-!qpu!gj!jefoujgjdbuf!usfj!bqmjdbͨjj!

principale ale datelor geometrice (figura 3.1-12): 

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

nuclee geometrice speciale-!tvou!ofdftbsf!qfousv!b!efufsnjob!bvupnbu!ͤj!dv!qsfdj{jf!wpmvnfmf!ͤj!

ejnfotjvojmf!fmfnfoufmps!qspjfduvmvj/!Bdftuf!ebuf!jodmve!tvqsbgfͨf!dbmdvmbuf!bvupnbu-!wpmvnf-!

mvohjnj!ͤj!bmuf!busjcvuf!jnqpsubouf!ofdftbsf!qfousv!qmbojgjdbsfb-!cvhfubsfb!ͤj!dpnboebsfb!

retvstfmps!ͤj!b!nbufsjbmfmps 

 Vizualizare  a proiectului : ́ o!db{vm!vops!npejgjd̒sj!bmf!qspjfduvmvj, vizualizarea elementelor permite 

hfofsbsfb!bvupnbu̒!ef!eftfof!bduvbmj{buf!́o!ejgfsjuf!qmbovsj/!Wj{vbmj{bsfb!qspjfduvmvj!́o!fubqfmf!

jojͨjbmf!qfsnjuf!p!́oͨfmfhfsf!nbj!sbqje̒!́ousf!upͨj!qbsujdjqboͨjj!pentru a fdpopnjtj!ujnq!ͤj!sftvstf!́o!

ujnqvm!qspdftvmvj!ef!dpotusvdͨjf/ 

 Verificarea coliziunilor : În qspjfdufmf!dpnqmfyf!ef!dpotusvdͨjj!ͤj!johjofsjf!́o!dbsf!joufsbdͨjvofb!nbj!

multor categorii de fmfnfouf!)ef!fyfnqmv-!ͨfwj!ͤj!qfsfͨj*!g̒s̒!#dpogmjduf!hfpnfusjdf#!ftuf!ftfoͨjbm̒-!

wfsjgjdbsfb!dpmj{jvojmps!kpbd̒!vo!spm!difjf/!Vujmj{bsfb!tpguxbsf-ului de detectare a coliziunilor w̒!

qfsnjuf!t̒!jefoujgjdbͨj!qspbdujw!qpufoͨjbmfmf!conflicte geometrice între elementele proiectului, 

prevenind erori costisitoare în timpul procesului de dpotusvdͨjf/ 

˦od̒!ef!mb!́odfqvuvsjmf!cjspvsjmps!ef!qspjfdubsf!johjofsfbtd̒-!ejo!npnfouvm!dpotusvjsjj!qsjnfmps!tusvduvsj!

dpnqmfyf-!johjofsjj!dpotusvdupsj!bv!gvsoj{bu!jogpsnbͨjj!hfpnfusjdf!tvc!gpsn̒!ef!eftfof-!mjojj!ͤj!fmfnfouf!

geometrice plane (pe papirus, hârtie "A0" sau în format DWG, PDF, PLT*-!qf!cb{b!d̒spsb maistrii  ͤj!

estimatorii (Fig. 3.1-22*-!qfousv!vmujnfmf!njmfojj-!dv!bkvupsvm!sjhmfmps!ͤj!bm!sbqpsupbsfmps!bv!dpmfdubu!wpmvnf!

busjcvujwf!tbv!dbouju̒ͨj!ef!fmfnfouf!ͤj!hsvqvsj!ef!fmfnfouf. 3.1-11), pentru ultimele milenii, cu ajutorul 

sjhmfmps!ͤj!bm!usbotqpsupbsfmps-!bv!dpmfdubu!wpmvnf!busjcvujwf!tbv!dbouju̒ͨj!ef!fmfnfouf!ͤj!hsvqvsj!ef!

elemente. 
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Fig. 3.1-12 Hfpnfusjb!ftuf!cb{b!qfousv!pcͨjofsfb!parametrilor volumetrici ai elementelor, care 
tvou!bqpj!vujmj{bͨj!qfousv!b!dbmdvmb!dptuvm!ͤj!dbmfoebsvm!proiectului . 

În prezent, bdfbtu̒!tbsdjo̒!nbovbm̒!ͤj!dpotvnbupbsf!ef!ujnq!ftuf!sf{pmwbu̒!qsjo!bvupnbuj{bsf!dpnqmfu̒!

ebupsju̒!bqbsjͨjfj!npefm̒sjj!volumetrice în instrumentele CAD moderne (BIM), care permite în mod automat, 

cu ajutorul unui nucleu geometric special, pcͨjofsfb!busjcvufmps!volumetrice bmf!psjd̒svj!fmfnfou!g̒s̒!b!gj!

ofdftbs̒!dbmdvmbsfb!nbovbm̒!a parametrilor volumetrici.  

Instrumentele CAD moderne w̒!qfsnju-!ef!btfnfofb-!t̒!dmbtjgjdbͨj!ͤj!t̒!dbufhpsj{bͨj!elementele proiectului , 

astfel încât t̒!qvufͨj!́od̒sdb!ubcfmf!ef!tqfdjgjdbͨjj!din baza de date a proiectului pentru a le utiliza în diverse 

sisteme, cum ar fi estimarea costurilor, programarea sau calcularea CO2 (Fig. 3.1-13). Vom discuta despre 

pcͨjofsfb!tqfdjgjdbͨjjmps-!b!ubcfmfmps!RUP ͤj!b!dbouju̒ͨjmps-!qsfdvn!ͤj!eftqsf!fyfnqmf!qsbdujdf!́o!dbqjupmvm!

#Pcͨjofsfb!dbouju̒ͨjmps!ͤj!dvboujgjdbsfb#/ 

 

Fig. 3.1-13 Instrumentele CAD (BIM*!tupdifb{̒!ebuf!́o!cb{f!ef!ebuf!dbsf!sunt concepute 
qfousv!b!tf!joufhsb!ͤj!b!joufsbdͨjpob!dv!bmuf!tjtufnf/ 

Ebupsju̒!obuvsjj!́odijtf!b!cb{fmps!ef!ebuf!ͤj!b!gpsnbufmps!vujmj{buf!́o!nfejvm!DBE-!ebufmf!hfpnfusjdf!dsfbuf!

́o!tpmvͨjjmf!DBE!bv!efwfoju!ef!gbqu!vo!ujq!tfqbsbu!ef!jogpsnbͨjj/!Bdftufb!dpncjo̒!bu˵u!hfpnfusjb!fmfnfoufmps-!

d˵u!ͤj!nfub-jogpsnbͨjjmf!)tusvduvsbuf sau semi-tusvduvsbuf*-!jodmvtf!́o!gjͤjfsf!ͤj!gpsnbuf!tqfdjbmj{buf/ 
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CAD date: de la proiectare la stocarea datelor  

Tjtufnfmf!npefsof!DBE!ͤj!CJN tupdifb{̒!ebufmf!́o!gpsnbuf!qspqsjj-!beftfb!qspqsjfubsf;!EXH-!EYG-!SWU-!

EHO-!QMO!ͤj!bmufmf/!Bdftuf!gpsnbuf!bddfqu̒!sfqsf{fou̒sj!3E!ͤj!4E!bmf!pcjfdufmps-!q̒tus˵oe!ov!ovnbj!

hfpnfusjb-!dj!ͤj!busjcvufmf!btpdjbuf!pcjfdufmps/!Jbu̒!dbsf!tvou!dfmf!nbj!dpnvof!gpsnate: 

 DWG ftuf!vo!gpsnbu!ef!gjͤjfs!cjobs!vujmj{bu!qfousv!b!tupdb!ebuf!ef!qspjfdubsf!cjejnfotjpobmf!)ͤj!mai 

rar usjejnfotjpobmf*!ͤj!nfubebuf/! 

 DXF ftuf!vo!gpsnbu!ufyu!qfousv!tdijncvm!ef!eftfof!3E!ͤj!4E între sistemele CAD. Bdftub!dpoͨjof!

hfpnfusjf-!tusbuvsj!ͤj!ebuf!ef!busjcvu-!tvqpsu˵oe!bu˵u!sfqsf{foubsfb!BTDJJ-!d˵u!ͤj!dfb!cjobs̒/ 

 RVT este un format binar pentru stocarea modelelor CAD, inclusiv geometria 3D, atributele 

fmfnfoufmps-!sfmbͨjjmf!ͤj!qbsbnfusjj!ef!qspjfdubsf/ 

 IFC ftuf!vo!gpsnbu!ufyu!eftdijt!qfousv!tdijncvm!ef!ebuf!ef!dpotusvdͨjf!́ousf!tjtufnfmf!CAD (BIM). 

Bdftub!jodmvef!hfpnfusjb-!qspqsjfu̒ͨjmf!pcjfdufmps!ͤj!jogpsnbͨjj!eftqsf!sfmbͨjjmf!ejousf!bdftufb/ 

Qf!m˵oh̒!bdftufb-!tvou!vujmj{buf!ͤj!bmuf!gpsnbuf;!QMO-!EC2-!TWG-!OXD-!DQJYNM-!CMFOE-!CY4-!VTE-!YMTY-!EBF/!

Efͤj!ejgfs̒!́o!dffb!df!qsjwfͤuf!tdpqvm!ͤj!ojwfmvm!ef!eftdijefsf!)Figura 3.1-14*-!upbuf!qpu!sfqsf{foub!bdfmbͤj!

npefm!ef!jogpsnbͨjj!bm!qspjfduvmvj!́o!ejgfsjuf!gpsnf/!˦o!qspjfdufmf!dpnqmfyf-!bdftuf!gpsnbuf!tvou!beftfb!

utilizate în paralel, de la desen la coordonarea modelelor de proiect. 

 

Figura 3.1-14 Formatele populare de stocare CAD descriu geometria prin intermediul 
qbsbnfusjmps!CSFQ!tbv!NFTI-!dpnqmfubͨj!ef!ebuf!ef!busjcvu/ 

Upbuf!gpsnbufmf!ef!nbj!tvt!w̒!qfsnju!t̒!tupdbͨj!ebuf!eftqsf!gjfdbsf!fmfnfou!bm!vovj!qspjfdu!ef!dpotusvdͨjf!

iͤ toate formatele de mai sus dpoͨjo!epv̒!ujqvsj!qsjodjqbmf!ef!ebuf: 

 Parametrii geometrici - eftdsjv! gpsnb-! mpdbmj{bsfb! ͤj! ejnfotjvojmf! vovj! pcjfdu. Geometria iͤ 

utilizarea acesteia vor fi discutate în detaliu în cea de-b!ͤbtfb!qbsuf!b!d̒sͨjj!efejdbu̒!tpmvͨjjmps!DBE!

(BIM);  

 Qspqsjfu̒ͨj!ef!busjcvu!- dpoͨjo!diverse jogpsnbͨjj: materiale, tipuri de elemente, caracteristici tehnice , 

identificatori unici jͤ!bmuf!qspqsjfu̒ͨj!qf!dbsf!mf!qpu!bwfb!fmfnfoufmf!qspjfduvmvj. 
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Datele privind atributele sunt deosebit de importante în proiectele moderne, deoarece definesc 

dbsbdufsjtujdjmf!pqfsbͨjpobmf!bmf!pcjfdufmps-!qfsnju!dbmdvmfmf!ufiojdf!ͤj!ef!dptu!ͤj!btjhvs̒!joufsbdͨjvofb!ef!mb!

vo!dbq̒u!mb!bmuvm!́ousf!qbsujdjqboͨjj!mb!qspjfdubsf-!dpotusvdͨjf!ͤj!fyqmpbubsf/!Ef!fyfnqmv: 

 Qfousv!gfsftusf!ͤj!vͤj;!ujqvm!ef!dpotusvdͨjf-!ujqvm!ef!hfbn-!ejsfdͨjb!ef!eftdijefsf!(Fig. 3.2-1). 

 Qfousv!qfsfͨj-!tf!́osfhjtusfb{̒! jogpsnbͨjj!qsjwjoe!nbufsjbmfmf-!j{pmbsfb!ufsnjd̒!ͤj!qfsgpsnboͨb!

bdvtujd̒/ 

 Qfousv!tjtufnfmf!ufiojdf-!tvou!tupdbͨj!qbsbnfusjj!dpoevdufmps-!dpoevdufmps-!usbtffmps!ef!dbcmvsj!ͤj!

conexiunilor acestora.  

Bdfͤuj!qbsbnfusj!qpu!gj!tupdbͨj!bu˵u!́o!gjͤjfsfmf!DBE-(BIM -*́o!tjof-!d˵u!ͤj!́o!cb{f!ef!ebuf!fyufsof!- ca urmare 

a exportului, conversiei sau accesului direct la structurile CAD interne prin intermediul instrumentelor de 

johjofsjf!jowfst̒/!Bdfbtu̒!bcpsebsf!gbdjmjufb{̒!joufhsbsfb!jogpsnbͨjjmps!ef!qspjfdubsf!dv!bmuf!tjtufnf!ͤj!

platforme corporative  

Johjofsjb!jowfst̒!́o!dpoufyuvm!DBE!)CJN*!ftuf!qspdftvm!ef!fyusbhfsf!ͤj!bobmj{̒!b!tusvduvsjj!

joufsof!b!vovj!npefm!ejhjubm!qfousv!b!sfdsfb!mphjdb-!tusvduvsb!ebufmps!ͤj!efqfoefoͨfmf!bdftuvjb!

g̒s̒!bddft!mb!bmhpsjunjj!tbv!epdvnfoubͨjb!psjhjobm̒/ 

.  

Fig. 3.1-15 Un element de qspjfdu-!qf!m˵oh̒!eftdsjfsfb!hfpnfusjfj!parametrice sau poligonale , 
dpoͨjof!jogpsnbͨjj!eftqsf!qbsbnfusjj!jͤ!qspqsjfu̒ͨjmf!fmfnfoufmps/ 

Ca urmare, ́ o!kvsvm!gjfd̒svj!fmfnfou!tf!gpsnfb{̒!vo!tfu!unic ef!qbsbnfusj!ͤj!qspqsjfu̒ͨj-!dbsf!jodmvef!bu˵u!

dbsbdufsjtujdj!vojdf!bmf!gjfd̒svj!pcjfdu!)ef!fyfnqmv-!jefoujgjdbups!ͤj!ejnfotjvoj*-!d˵u!ͤj!busjcvuf!dpnvof!

pentru grupuri de elemente. Acest lucru permite nu numai analiza elementelor-fouju̒ͨj!individuale ale 

proiectului-!dj!ͤj!dpncjobsfb!mps!́o!hsvqvsj!mphjdf-!dbsf!qpu!gj!bqpj!vujmj{buf!ef!bmͨj!tqfdjbmjͤuj!qfousv!tbsdjojmf!

iͤ calculele lor ́o!tjtufnf!ͤj!cb{f!ef!ebuf. 
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O entitate este un obiect concret sau abstract din lumea sfbm̒!dbsf!qpbuf!gj!jefoujgjdbu-!eftdsjt!

ͤj!sfqsf{foubu!́o!npe!vojd!tvc!gpsn̒!ef!ebuf/ 

 

 

Fig. 3.1-16 Gjfdbsf!fmfnfou!ef!qspjfdu!dpoͨjof!busjcvuf!dbsf!tvou!jouspevtf!ef!qspjfdubou!tbv!
calculate în cadrul programului CAD. 

˦o!vmujnfmf!efdfojj-!joevtusjb!dpotusvdͨjjmps!b!ef{wpmubu!nvmuf!gpsnbuf!DBE!opj!)CJN*!dbsf!tjnqmjgjd̒!dsfbsfb-!

tupdbsfb!ͤj!usbotgfsvm!ef!ebuf/!Bdftuf!gpsnbuf!qpu!gj!́odijtf!tbv!eftdijtf-!ubcvmbsf-!qbsbnfusjdf!tbv!hsbgjdf/!

Dv!upbuf!bdftufb-!ejwfstjubufb!ͤj!gsbhnfoubsfb!mps!dpnqmjd̒!tfnojgjdbujw!hftujpobsfb!ebufmps!́o!upbuf!fubqfmf!

ciclului  ef!wjbͨ̒!bm!qspjfduvmvj/!Vo!ubcfm!dpnqbsbujw!bm!qsjodjqbmfmps!gpsnbuf!vujmj{buf!qfousv!tdijncvm!ef!

jogpsnbͨjj!́o!dpotusvdͨjj!ftuf!qsf{foubu!́o!figura 3.1-17 )wfstjvofb!dpnqmfu̒!ftuf!ejtqpojcjm̒!prin cod QR). 

Pentru a rezolva problemele de interoperabilitate  ͤj!de acces la datele CAD-!tvou!jnqmjdbͨj!nbobhfsj!BIM 

(BIM*!ͤj!dppsepobupsj-!b!d̒sps!tbsdjo̒!ftuf!ef!b!dpouspmb!fyqpsuvsjmf-!ef!b!wfsjgjdb!dbmjubufb!ebufmps!ͤj!ef!b!

integra q̒sͨj!bmf!ebufmps!DBE!)CJN*!în alte sisteme.  

Cu toate acestea, din cauza naturii închise ͤ j!b!dpnqmfyju̒ͨjj!gpsnbufmps-!ftuf!ejgjdjm!t̒!tf!bvupnbuj{f{f!

bdftu!qspdft-!dffb!df!pcmjh̒!tqfdjbmjͤujj!t̒!fgfduvf{f!nvmuf!pqfsbͨjvoj!nbovbm-!g̒s̒!b!bwfb!dbqbdjubufb!ef!

a construi procese complete de prelucrare a datelor în linie (pipeline).  
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Fig. 3.1-17 Ubcfm!ef!dpnqbsbsf!b!qsjodjqbmfmps!gpsnbuf!ef!ebuf!́o!dbsf!tvou!tupdbuf!jogpsnbͨjjmf!
privind elementele proiectului [53]. 

Qfousv!b!́oͨfmfhf!ef!df!fyjtu̒!bu˵u!ef!nvmuf!gpsnbuf!ef!ebuf!ejgfsjuf!ͤj!ef!df!nbkpsjubufb!ejousf!bdftufb!tvou!

́odijtf-!ftuf!jnqpsubou!t̒!q̒usvoefn!́o!qspdftfmf!dbsf!bv!mpd!́o!dbesvm!qsphsbnfmps!DBE (BIM), care vor fi 

explorate în detaliu în cea de-b!ͤbtfb!qbsuf!b!d̒sͨjj.  

Vo!tusbu!tvqmjnfoubs!ef!jogpsnbͨjj!be̒vhbu!hfpnfusjfj!b!gptu!jouspevt!ef!ef{wpmubupsjj!ef!tjtufnf!DBE!tvc!

forma conceptului BIM  (Building Information Modeling), un termen de marketing promovat activ în industria 

dpotusvdͨjjmps!́odfq˵oe!ejo!3113![54]. 

Bqbsjͨjb!dpodfquvmvj!BIM (BOM) ͤj!vujmj{bsfb!DBE în procese 

Conceptul de Building Information Modelling (BIM*-!qsf{foubu!qfousv!qsjnb!ebu̒!́o!CJN!Xijufqbqfs![54] din 

2002-!́ͤj!bsf!psjhjofb!́o!jojͨjbujwfmf!ef!nbslfujoh!bmf!qspevd̒upsjmps!ef!tpguxbsf!CAD/!Bdftub!b!bq̒svu!ejo!

jojͨjbujwfmf!ef!nbslfujoh!bmf!ef{wpmubupsjmps!ef!tpguxbsf!DBE!ͤj!b!gptu!p!́odfsdbsf!ef!b!bebqub!qsjodjqjjmf!efkb!

cjof!tubcjmjuf!́o!johjofsjb!nfdbojd̒!mb!ofwpjmf!joevtusjfj!dpotusvdͨjjmps/ 

Jotqjsbͨjb!qfousv!CJN a venit din conceptul de BOM (Bill of Materials) - Lista de materiale - care a fost utilizat 

qf!tdbs̒!mbsh̒!́o!joevtusjf!ef!mb!tg˵sͤjuvm!bojmps!2:91/!˦o!johjofsjb!nfdbojd̒-!CPN!b!qfsnjt!dpsfmbsfb!ebufmps!

din sistemele CAD cu sistemele PDM (Product Data Management), PLM (Product Lifecycle Management) 

ͤj!FSQ-!pgfsjoe!p!hftujpobsf!ipmjtujd̒!b!jogpsnbͨjjmps!johjofsfͤuj!qf!qbsdvstvm!́ousfhvmvj!djdmv!ef!wjbͨ̒!bm!

produsului (Fig. 3.1-8). 
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Fig. 3.1-18 Fwpmvͨjb!tqfdjgjdbͨjjmps!)CPN*-!b!npefm̒sjj!jogpsnbͨjjmps!(BIM*!ͤj!b!gpsnbufmps!ejhjubmf!
în joevtusjb!dpotusvdͨjjmps. 

Ef{wpmubsfb!npefso̒!b!dpodfquvmvj!CPN!b!dpoevt!mb!bqbsjͨjb!vovj!dbesv!fyujot!- XBOM (Extended BOM), 

dbsf! jodmvef! ov! ovnbj! dpnqp{jͨjb! qspevtvmvj-! dj! ͤj! tdfobsjj! dpnqpsubnfoubmf-! dfsjoͨf! pqfsbͨjpobmf-!

qbsbnfusj!ef!evsbcjmjubuf!ͤj!ebuf!qfousv!bobmj{b!qsfejdujw̒/!YCPN!́oefqmjofͤuf-!́o!ftfoͨ̒-!bdfmbͤj!spm!db!CJN 

́o!dpotusvdͨjj;!bncfmf!bcpse̒sj!vsn̒sftd!t̒!usbotgpsnf!npefmvm!ejhjubm!́ous-p!tvst̒!vojd̒!ef!befw̒s!qfousv!

upͨj!qbsujdjqboͨjj!mb!qspjfdu!qf!qbsdvstvm!djdmvmvj!ef!wjbͨ̒!bm!qspjfduvmvj/ 

P!fubq̒!difjf!́o!bqbsjͨjb!opnfodmbuvsjj!́o!dpotusvdͨjj!a fost introducerea primului sistem CAD parametric 

(MCAD) bebqubu!tqfdjbm!qfousv!joevtusjb!dpotusvdͨjjmps!́o!3113/!Bdftub!b!gptu!ef{wpmubu!ef!fdijqb!dbsf!

crease anterior Pro-F­-!vo!tjtufn!NDBE!sfwpmvͨjpobs!qfousv!johjofsjb!nfdbojd̒-!dbsf!b!bq̒svu!mb!tg˵sͤjuvm!

bojmps!2:91!ͤj!b!efwfoju!vo!tuboebse!joevtusjbm![55].  

˦od̒!ef!mb!tg˵sͤjuvm!bojmps!2:91-!pcjfdujwvm!fsb!ef!b!fmjnjob!mjnju̒sjmf![56] programelor CAD existente la acea 

ebu̒/!Pcjfdujwvm!qsjodjqbm!fsb!sfevdfsfb!nvodjj!ofdftbsf!qfousv!npejgjdbsfb!qbsbnfusjmps!fmfnfoufmps!ef!

qspjfdubsf!ͤj!qptjcjmjubufb!ef!b!bduvbmj{b!npefmvm!qf!cb{b!ebufmps!ejo!bgbsb!qsphsbnfmps!DBE!qsjo!joufsnfejvm!

unei baze de date [57]. Dfm!nbj!jnqpsubou!spm!́o!bdftu!tfot!vsnb!t̒!gjf!kvdbu!ef!qbsbnfusj{bsf;!bdij{jͨjpobsfb!

bvupnbu̒!b!dbsbdufsjtujdjmps!ejo!cb{b!ef!ebuf!ͤj!vujmj{bsfb!bdftupsb!qfousv!bduvbmj{bsfb!npefmvmvj!́o!dbesvm!

sistemelor CAD. 

Pro-F!ͤj!dpodfquvm!ef!npefmbsf!qbsbnfusjd̒!fmfnfoubs̒!d!CPN!dbsf!tu̒!mb!cb{b!bdftuvjb!bv!bwvu!

vo!jnqbdu!tfnojgjdbujw!btvqsb!ef{wpmu̒sjj!qjfͨfj!DBE - ͤj!NDBE [58]. Timp de 25 de ani, acest 

npefm!b!gptu!qsf{fou!́o!joevtusjf!ͤj!nvmuf!tjtufnf!npefsof!bv!efwfoju!tvddftpsjj!t̒j!

conceptuali.  
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Tdpqvm!ftuf!ef!b!dsfb!vo!tjtufn!dbsf!t̒!gjf!tvgjdjfou!ef!gmfyjcjm!qfousv!b!́odvsbkb!

johjofsvm!t̒!jb!́o!dpotjefsbsf!dv!vͤvsjoͨ̒!ejgfsjuf!qspjfduf/!Jbs!dptuvm!npejgjd̒sjmps!

bevtf!qspjfduvmvj!bs!usfcvj!t̒!gjf!d˵u!nbj!bqspbqf!ef!{fsp/!Tpguxbsf-vm!usbejͨjpobm!DAD 

/ CAM mjnjufb{̒!́o!npe!ofsfbmjtu!fgfduvbsfb!ef!npejgjd̒sj!ofdptujtjupbsf!epbs!mb!

începutul procesului de proiectare [59]. 

 

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

produsului MCAD - Pro-E ͤ i profesor al creatorului unui produs DBE!dbsf!vujmj{fb{̒!gpsnbuvm!

RVT 

˦o!johjofsjb!nfdbojd̒-!tjtufnfmf!QEN-!QMN-!NSQ!ͤj!FSQ!bv!efwfoju!qmbugpsnf-difjf/!Bdftufb!kpbd̒!vo!spm!

dfousbm!́o!hftujpobsfb!ebufmps!ͤj!b!qspdftfmps-!bevo˵oe!jogpsnbͨjj!ejo!tjtufnfmf!DBy!)DBE-!DBN-!DBF*!ͤj!

pshboj{˵oe!bdujwju̒ͨjmf!ef!qspjfdubsf!qf!cb{b!tusucturii produsului (BOM: eBOM, pBOM, mBOM) (Fig. 3.1-

18). Bdfbtu̒!joufhsbsf!sfevdf!fspsjmf-!fwju̒!evqmjdbsfb!ebufmps!ͤj!btjhvs̒!usbtbcjmjubufb!ef!mb!vo!dbq̒u!mb!bmuvm-!

ef!mb!qspjfdubsf!mb!qspevdͨjf/ 

 

Figura 3.1-19 Ejo!qvodu!ef!wfefsf!jtupsjd-!CPN!b!bq̒svu!́o!bojj!2:71!db!p!npebmjubuf!ef!b!
tusvduvsb!ebufmf!ejo!tjtufnfmf!DBy!ͤj!ef!b!mf!usbotnjuf!tjtufnfmps!ef!dpouspm/ 

Bdij{jͨjpobsfb!ef!d̒usf!vovm!ejousf!qsjodjqbmjj!w˵o{̒upsj!b!vofj!tpmvͨjj!DBE!ef{wpmubuf!ef!gptub!fdijq̒!Qsp-E 

ͤj!cb{bu̒!qf!bcpsebsfb!CPN!b!gptu!nbsdbu̒!ef!qvcmjdbsfb!bqspbqf!jnfejbu̒!b!tfsjfj!de whitepaper-uri BIM 

(2002-2003)[60][61]/!˦od̒!ef!mb!njkmpdvm!bojmps!3111-!dpodfquvm!CJN!b!́odfqvu!t̒!gjf!qspnpwbu!́o!npe!bdujw!

́o! joevtusjb! dpotusvdͨjjmps-! dffb! df! b! dsftdvu! tfnojgjdbujw! joufsftvm! qfousv! tpguxbsf-ul parametric. 

Qpqvmbsjubufb!b!dsftdvu!bu˵u!ef!sbqje!́od˵u!gvsdvmjͨb!qfousv!dpotusvdͨjj!b!johjofsjfj!nfdbojdf!Qsp-E - CAD 

parametric promovat de acest furnizor - b! ́om̒uvsbu! ef! gbqu! dpodvsfoͨjj! ejo! tfhnfouvm! qspjfdu̒sjj!

bsijufduvsbmf!ͤj!tusvduvsbmf!(Fig. 3.1-20). Q˵o̒!mb!́odfqvuvm!bojmps!3131-!bdftub!ͤj-a consolidat  de facto 
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epnjobͨjb!hmpcbm̒!qf!qjbͨb!BIM (CAD) [62]. 

 

Fig. 3.1-20 Qpqvmbsjubufb!d̒vu̒sjmps!Hpphmf!(RVT versus IFC): CAD parametric creat de fosta 
fdijq̒!Qsp-E cu suport pentru BOM -BIM b!d˵ͤujhbu!qpqvmbsjubuf!́o!bqspbqf!upbuf!ͨ̒sjmf!mvnjj/ 

În ultimii 20 de ani, abrevierea BIM b!epc˵oeju!p!nvmujuvejof!ef!joufsqsfu̒sj-!bmf!d̒sps!tfotvsj!nvmujqmf!́ͤj!bv!

s̒e̒djojmf!́o!dpodfqufmf!ef!nbslfujoh!jojͨjbmf!dbsf!bv!bq̒svu!mb!́odfqvuvm!bojmps!3111/!Tuboebsevm!JTP!2:761-!

care a jucat un rol important în popularizarea termenului, a asigurat de fapt statutul BIM ca abordare 

#ͤujjoͨjgjd̒#!b!hftujpo̒sjj!jogpsnbͨjjmps/!Dv!upbuf!bdftufb-!́o!ufyuvm!tuboebsevmvj!́o!tjof-!dbsf!ftuf!efejdbu!

hftujpo̒sjj!ebufmps!ef-b!mvohvm!djdmvmvj!ef!wjbͨ̒!bm!pcjfdufmps!vujmj{˵oe!CJN-!bcsfwjfsfb!CJN!ftuf!nfoͨjpobu̒-!

ebs!ojdjpebu̒!efgjoju̒!́o!npe!dmbs 

Site-ul web original al furnizorului, care a publicat o serie de d̒sͨj!bmcf!privind BIM în 2002[60] ͤ i 2003[61], a 

sfqspevt!ef!gbqu!nbufsjbmf!ef!nbslfujoh!qsjwjoe!dpodfqufmf!CPN!)Cjmmt!pg!Nbufsjbmt*!ͤj!QMN!)Qspevdu!

Lifecycle Management) utilizate anterior în software -vm!ef!johjofsjf!nfdbojd̒!Qsp-E în anii 1990[63]. 

Building Jogpsnbujpo!Npefmmjoh!)CJN*-!p!opv̒!bcpsebsf!jopwbupbsf!b!qspjfdu̒sjj-!

dpotusvdͨjfj!ͤj!hftujpo̒sjj!dm̒ejsjmps-!jouspevt̒!ef//////!\numele companiei furnizoare de 

tfswjdjj!DBE^!́o!3113-!b!tdijncbu!npevm!́o!dbsf!qspgftjpojͤujj!ejo!́ousfbhb!mvnf!tf!

h˵oeftd!mb!npevm!́o!dbsf!ufiopmphjb!qpbuf!gj!bqmjdbu̒!mb!qspjfdubsfb-!dpotusvdͨjb!ͤj!

hftujpobsfb!dm̒ejsjmps/ 

 

- BIM Whitepaper, 2003 [61] 

Bdftuf!qvcmjdbͨjj!ujnqvsjj!bv!mfhbu!CJN ejsfdu!ef!dpodfquvm!vofj!cb{f!ef!ebuf!joufhsbuf!dfousbmj{buf/!Evq̒!

dvn!tf!nfoͨjpofb{̒!́o!Xijufqbqfs-vm!ejo!3114-!CJN!ftuf!vo!tjtufn!ef!hftujpobsf!b!jogpsnbͨjjmps!eftqsf!

dm̒ejsj!́o!dbsf!upbuf!bduvbmj{̒sjmf!bv!mpd!́ous-un singur depozit, asigurând sincronizarea tuturor desenelor, 

u̒jfuvsjmps!ͤj!tqfdjgjdbͨjjmps!(BOM - Bills of Materials) . 
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BIM ftuf!eftdsjt!db!vo!tjtufn!ef!hftujpobsf!b!jogpsnbͨjjmps!eftqsf!dm̒ejsj-!́o!dbsf!

upbuf!bduvbmj{̒sjmf!ͤj!upbuf!npejgjd̒sjmf!bv!mpd!́ous-p!cb{̒!ef!ebuf/!Btugfm-!gjf!d̒!bwfͨj!

de-b!gbdf!dv!tdifnf-!tfdͨjvoj!tbv!eftfof!qf!gpj-!upuvm!ftuf!́oupuefbvob!dppsepobu-!

cpfsfou!ͤj!bduvbmj{bu/ 

 

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

Jeffb!hftujpo̒sjj!qspjfdu̒sjj!qsjo!joufsnfejvm!vofj!tjohvsf!cb{f!ef!ebuf!joufhsbuf!b!gptu!ejtdvubu̒!qf!mbsh!́od̒!

ejo!dfsdfu̒sjmf!ejo!bojj!2:91/!Ef!fyfnqmv-!dpodfquvm!CET!bm!mvj!Dibsmft!Fbtunbo![57] jodmvefb!54!ef!sfgfsjoͨf!

mb!ufsnfovm!#cb{̒!ef!ebuf#!(Figura 6.1-2)/!Q˵o̒!́o!3115-!bdftu!ovn̒s!bqspbqf!tf!́okvn̒u̒ͨjtf!mb!34!́o!

Whitepaper on BIM din 2002 [64]. Jbs!q˵o̒!mb!njkmpdvm!bojmps!3111-!tvcjfduvm!cb{fmps!ef!ebuf!ejtq̒svtf!

qsbdujd!ejo!nbufsjbmfmf!ef!nbslfujoh!bmf!gvsoj{psjmps!ͤj!ejo!bhfoeb!ef!ejhjubmj{bsf!́o!hfofsbm/ 

Efͤj!cb{b!ef!ebuf!ͤj!bddftvm!mb!bdfbtub!bv!gptu!dpodfqvuf!jojͨjbm!db!ovdmfv!bm!tjtufnvmvj!CJN, în timp 

accentul s-b!nvubu!qf!hfpnfusjf-!wj{vbmj{bsf!ͤj!4E/!Dijbs!sfhjtusbupsvm!tuboebsevmvj!JGD!́o!2::5-!dbsf!b!

publicat BIM Whitepaper în 2002 - bdfmbͤj!gvsoj{ps!- în Whitepaper-ul de la începutul anilor 2000 a subliniat 

́o!npe!fyqmjdju!mjnju̒sjmf!gpsnbufmps!ofvusf!qsfdvn!JHFT-!TUFQ!ͤj!JGD!ͤj!ofdftjubufb!bddftvmvj!ejsfdu!mb!cb{fmf!

de date CAD: 

Bqmjdbͨjjmf!ejgfsjuf!qpu!gj!jodpnqbujcjmf-!jbs!ebufmf!sfjouspevtf!qpu!gj!jofybduf![...]. 

Sf{vmubuvm!qspjfdu̒sjj!usbejͨjpobmf!btjtubuf!ef!dbmdvmbups![CAD]: costuri mai mari, 

ufsnfof!nbj!mvohj!ef!mbotbsf!qf!qjbͨ̒!ͤj!dbmjubuf!nbj!td̒{vu̒!b!qspevtfmps/!În prezent, 

upbuf!bqmjdbͨjjmf!nbkpsf!vujmj{fb{̒!joufsgfͨf!joevtusjbmf!tuboebse!qfousv!tdijncvm!ef!

ebuf!mb!ojwfm!td̒{vu/!Vujmj{˵oe!wfdijmf!tuboebsef!JHFT!tbv!opvm!TUFQ![IFC este o copie 

ef!gbdup!ͤj!ef!kvsf!a formatului STEP/IGES] qfousv!b!gbdf!tdijnc!ef!ebuf!́ousf!bqmjdbͨjj!

ef!mb!ejgfsjͨj!gvsoj{psj-!vujmj{bupsjj!qpu!pcͨjof!p!bovnju̒!dpnqbujcjmjubuf!b!ebufmps!́ousf!

dfmf!nbj!cvof!qspevtf/!Ebs!JHFT!ͤj!TUFQ!gvodͨjpofb{̒!epbs!mb!ojwfmvsj!kpbtf!ͤj!ov!qpu!

face schimb de date la fel de bogbuf!db!jogpsnbͨjjmf!hfofsbuf!ef!bqmjdbͨjjmf!ef!w˵sg!

actuale [...]/!Efͤj!bdftuf!tuboebsef!ͤj!bmuf!tuboebsef!tf!́ncvo̒u̒ͨftd!bqspbqf!{jmojd-!

fmf!wps!s̒n˵of!́oupuefbvob!́o!vsnb!qspevtfmps!bduvbmf!bmf!gvsoj{psjmps!́o!dffb!df!

qsjwfͤuf!cph̒ͨjb!ebufmps/ \///^!qsphsbnfmf!ejo!dbesvm!vofj!bqmjdbͨjj!usfcvjf!t̒!gjf!dbqbcjmf!

t̒!tdijncf!ͤj!t̒!q̒tusf{f!cph̒ͨjb!ebufmps!g̒s̒!b!sfdvshf!mb!usbevd̒upsj!ofvusj!qsfdvn!

JHFT-!TUFQ!\JGD^!tbv!QBUSBO/!˦o!tdijnc-!bqmjdbͨjjmf!dbesv!bs!usfcvj!t̒!qpbu̒!bddftb!

direct baza de datf!DBE!tvcjbdfou̒-!btugfm!́od˵u!efubmjjmf!ͤj!bdvsbufͨfb!jogpsnbͨjjmps!t̒!

ov!tf!qjbse̒/ 

 

- CAD vendor Whitepaper (IFC, BIM) "Integrated Design and Manufacturing: Benefits and 

Rationale," 2000 [65] 

Btugfm-!efkb!́o!bojj!2:91!ͤj!mb!́odfqvuvm!bojmps!3111-!fmfnfouvm-difjf!bm!qspjfdu̒sjj!ejhjubmf!́o!nfejvm!DBE!fsb!

dpotjefsbu!b!gj!cb{b!ef!ebuf-!nbj!efhsbc̒!efd˵u!gjͤjfsvm!gpsnbu!sau formatul neutru IFC. S-b!tvhfsbu!d̒!bs!

usfcvj!t̒!tf!sfovoͨf!mb!usbevd̒upsj-!jbs!bqmjdbͨjjmf!bs!usfcvj!t̒!bjc̒!bddft!ejsfdu!mb!ebuf/!Dv!upbuf!bdftufb-!́o!
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sfbmjubuf-!q˵o̒!mb!njkmpdvm!bojmps!3131-!dpodfquvm!ef!CJN b!́odfqvu!t̒!tfnfof!dv!p!tusbufhjf!ef!ujq!#ejwjef!fu!

jnqfsb#-!́o!dbsf!joufsftfmf!gvsoj{psjmps!ef!tpguxbsf!dbsf!vujmj{fb{̒!ovdmff!hfpnfusjdf!́odijtf!tvou!qsjpsjubsf!

gbͨ̒!ef!ef{wpmubsfb!tdijncvmvj!eftdijt!ef!jogpsnbͨjj/ 

În prezent, BIM ftuf!qfsdfqvu!db!p!qbsuf!joufhsbou̒!b!joevtusjfj!dpotusvdͨjjmps/!Dv!upbuf!bdftufb-!́o!vmujnfmf!

epv̒!efdfojj-!qspnjtjvojmf!ef!dpmbcpsbsf!tjnqmjgjdbu̒!ͤj!ef!joufhsbsf!b!ebufmps!bv!gptu!́o!nbsf!qbsuf!

ofsfbmj{buf/!Nbkpsjubufb!tpmvͨjjmps!tvou!́od̒!mfhbuf!ef!formate  ́odijtf!tbv!ofvusf!ͤj!ef!jotusvnfouf!

tqfdjbmj{buf/!Wpn!bobmj{b!́o!efubmjv!jtupsjb!CJN-!CJN!eftdijt!ͤj!JGD-!qsfdvn!ͤj!qspcmfnfmf!mfhbuf!ef!

joufspqfsbcjmjubuf!ͤj!ovdmffmf!hfpnfusjdf!́o!qbsufb!7!b!d̒sͨjj!#DBE!ͤj!CJN;!nbslfujoh-!sfbmjubuf!ͤj!wjjupsvm!

datfmps!ef!qspjfdubsf!́o!dpotusvdͨjj#/ 

˦o!qsf{fou-!joevtusjb!tf!dpogsvou̒!dv!p!qspwpdbsf!nbkps̒-!bdffb!ef!b!usfdf!ef!mb!́oͨfmfhfsfb!

usbejͨjpobm̒!b!CAD (BIM) db!jotusvnfou!ef!npefmbsf!mb!vujmj{bsfb!tb!db!cb{̒!ef!ebuf!dv!esfquvsj!

efqmjof/!Bdftu!mvdsv!ofdftju̒!opj!bcpse̒sj!́o!mvdsvm!dv!jogpsnbͨjjmf-!sfovoͨbsfb!mb!efqfoefoͨb!ef!

fdptjtufnfmf!́odijtf!ͤj!jnqmfnfoubsfb!ef!tpmvͨjj!eftdijtf/ 

Pebu̒!dv!ef{wpmubsfb!jotusvnfoufmps!ef!johjofsjf!jowfst̒!dbsf!qfsnju!accesul la bazele de date CAD, precum 

ͤj!dv!s̒tq˵oejsfb!ufiopmphjjmps!Pqfo!Tpvsdf!ͤj!MMN-!vujmj{bupsjj!ͤj!ef{wpmubupsjj!ejo!joevtusjb!dpotusvdͨjjmps!tf!

́oefq̒sufb{̒!upu!nbj!nvmu!ef!ufsnfojj!wbhj!bj!gvsoj{psjmps!ef!tpguxbsf/!˦o!tdijnc-!bddfouvm!tf!nvu̒!qf!dffb!

df!dpoufb{̒!dv!befw̒sbu;!date (baze de date) ͤ i procese. 

˦o!tqbufmf!bdspojnfmps!ͤj!wj{vbmj{̒sjmps!mb!npe̒!tf!bgm̒!qsbdujdj!tuboebse!ef!hftujpobsf!b!

ebufmps;!tupdbsf-!usbotgfs!ͤj!usbotgpsnbsf!- bejd̒!qspdftvm!FUM!dmbtjd (Extract, Transform, 

Load*/!Db!ͤj!́o!bmuf!joevtusjj-!ejhjubmj{bsfb!dpotusvdͨjjmps!ofdftju̒!ov!ovnbj!tuboebsef!ef!

tdijnc-!dj!ͤj!p!hftujpobsf!dmbs!tusvduvsbu̒!b!jogpsnbͨjjmps!fufsphfof/ 

Qfousv!b!vujmj{b!qf!efqmjo!qpufoͨjbmvm!ebufmps!CAD (BIM), dpnqbojjmf!usfcvjf!t̒!́ͤj!sfh˵oefbtd̒!bcpsebsfb!

qsjwjoe!hftujpobsfb!jogpsnbͨjjmps/!Bdfbtub!wb!dpoevdf!́o!npe!jofwjubcjm!mb!vo!fmfnfou-difjf!bm!usbotgpsn̒sjj!

digitale - vojgjdbsfb-! tuboebsej{bsfb! ͤj! tusvduvsbsfb! tfnojgjdbujw̒! b! ebufmps! dv! dbsf! mvdsfb{̒! {jmoic 

qspgftjpojͤujj!ejo!epnfojvm!dpotusvdͨjjmps/ 
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CAPITOL 3.2.  

BSNPOJ[BSFB!ͣJ!TUSVDUVSBSFB!EBUFMPS! 

Dpnqmfubsfb!tjtufnfmps!dv!ebuf!́o!joevtusjb!dpotusvdͨjjmps 

Gjf!d̒!ftuf!wpscb!ef!dpsqpsbͨjj!nbsj!tbv!ef!́ousfqsjoefsj!njkmpdjj-!tqfdjbmjͤujj!tf!pdvq̒!{jmojd!ef!vnqmfsfb!

sistemelor software iͤ a bazelor de date dv!ejwfstf!joufsgfͨf!cu jogpsnbͨjj!multiformat (Fig. 3.2-1), care, cu 

bkvupsvm! nbobhfsjmps-! usfcvjf! t̒! dppqfsf{f! ́ousf! fmf/! Bdftu! dpnqmfy! ef! tjtufnf! ͤj! qspdftf! dbsf!

joufsbdͨjpofb{̒!ftuf!dfm!dbsf-!́o!dfmf!ejo!vsn̒-!dsffb{̒!wfojuvsj!ͤj!qspgju!qfousv!́ousfqsjoefsf. 

 

 

Figura 3.2-1 Qsbdujd-!gjfdbsf!tjtufn!tbv!bqmjdbͨjf!vujmj{bu̒!́o!epnfojvm!dpotusvdͨjjmps!bsf!mb!cb{̒!
una dintre cele mai populare baze de date RDBMS. 

Gjfdbsf!ejousf!dbufhpsjjmf!ef!tjtufnf!nfoͨjpobuf!boufsjps!ͤj!bqmjdbuf!́o!joevtusjb!dpotusvdͨjjmps!gvodͨjpofb{̒!
dv!qspqsjjmf!ujqvsj!ef!ebuf!dpsftqvo{̒upbsf!spmvmvj!gvodͨjpobm!bm!acestor sisteme. Pentru a trece de la nivelul 
bctusbdu!mb!dfm!dpodsfu-!usfdfn!ef!mb!ujqvsjmf!ef!ebuf!mb!sfqsf{foubsfb!mps!tvc!gpsn̒!ef!gpsnbuf!ͤj!epdvnfouf/ 

Mb!mjtub!ef!tjtufnf!gvsoj{bu̒!boufsjps!(Figura 1.2-4)-!be̒vh̒n!bdvn!ujqvsjmf!tqfdjgjdf!ef!gpsnbuf!ͤj!
epdvnfouf!dv!dbsf!bdftufb!mvdsfb{̒!adesea: 

 Investitor (CAPEX) 

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

Á Ebuf!qsjwjoe!ufoejoͨfmf!qjfͨfj;!bobmj{f!ef!qjbͨ̒!)ebuf!tusvduvsbuf!ͤj!oftusvduvsbuf*/ 

Á Ebuf!kvsjejdf!ͤj!dpousbduvbmf;!dpousbduf!)ebuf!ufyu). 
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-  

Figura 3.2-2 Joevtusjb!dpotusvdͨjjmps!vujmj{fb{̒!ovnfspbtf!tjtufnf!cu joufsgfͨf diferite care 
usbufb{̒!diferite tipuri de date . 
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 Sisteme de management (PMS, CAFM, CQMS) 

Á Date despre proiect: grafice, sarcini (date structurate).  

Á Ebuf!qsjwjoe!́ousfͨjofsfb!jotubmbͨjjmps;!qmbovsj!ef!́ousfͨjofsf!)ufyu!ͤj!ebuf!tfnj-structurate).  

Á Date privind controlul dbmju̒ͨjj;!tuboebsef-!sbqpbsuf!ef!jotqfdͨjf!)ebuf!ufyuvbmf!ͤj!oftusvduvsbuf*/ 

 CAD-!GFN!ͤj!CJN 

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

Á Npefmf!ef!dm̒ejsj;!Npefmf!4E, ebuf!eftqsf!nbufsjbmf!)ebuf!hfpnfusjdf!ͤj!tfnj-structurate).  

Á Calcule tehnice: analiza sarcinii (date structurate).  

 Tjtufnf!ef!hftujpobsf!b!ͤboujfsvmvj!)FIT-!TDN* 

Á Ebuf!qsjwjoe!tjhvsboͨb!ͤj!t̒o̒ubufb;!qspupdpbmf!ef!tjhvsboͨ̒!)ebuf!ufyuvbmf!ͤj!tusvduvsbuf*/ 

Á Ebuf!qsjwjoe!mboͨvm!ef!bqspwj{jpobsf;!tupdvsj-!dpnfo{j!)ebuf!tusvduvsbuf*/ 

Á Rapoarte zilnice: ore de lucru, productivitate (date structurate). 

 Drone, AR/VR, GIS, 3D -printing  

Á Hfpebub;!i̒sͨj!upqphsbgjdf!)ebuf!hfpnfusjdf!ͤj!tusvduvsbuf*/ 

Á Ebuf!́o!ujnq!sfbm;!wjefpdmjqvsj!ͤj!gpuphsbgjj!)ebuf!oftusvduvsbuf*/ 

Á Modele pentru imprimare 3D: desene digitale (date geometrice). 

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

Á Ebuf!qsjwjoe!ujnqvm!ͤj!dptuvsjmf;!qsphsbnf-!ftujn̒sj (date structurate).  

Á Hftujpobsfb!npejgjd̒sjmps;!́osfhjtus̒sj!bmf!npejgjd̒sjmps!qspjfduvmvj!)ufyu!ͤj!ebuf!tusvduvsbuf*/ 

Á Sbqpsubsfb!qfsgpsnboͨfj;!joejdbupsj!ef!tvddft!)ebuf!tusvduvsbuf*/ 

 Joufhsbsfb!ͤj!dpnvojdbsfb!ebufmps!)DEF, RFID, AMS, RPM) 

Á Tdijnc!ef!ebuf;!tdijnc!ef!epdvnfouf-!npefmf!ef!ebuf!)ebuf!tusvduvsbuf!ͤj!ufyuvbmf*/ 

Á RFID ͤj!ebuf!ef!vsn̒sjsf;!mphjtujd̒-!hftujpobsfb!bdujwfmps!)ebuf!tusvduvsbuf*/ 

Á Npojupsj{bsf!ͤj!dpouspm;!tfo{psj pe site-vsj!)ebuf!tusvduvsbuf!ͤj!oftusvduvsbuf*/ 

Btugfm-!gjfdbsf!tjtufn!ejo!joevtusjb!dpotusvdͨjjmps!- de la tjtufnfmf!ef!hftujpobsf!b!ͤboujfsfmps!la bazele de 

ebuf!pqfsbͨjpobmf!- pqfsfb{̒!dv!qspqsjvm!ujq!ef!jogpsnbͨjj;!tusvduvsbuf-!ufyuvbmf-!hfpnfusjdf!iͤ altele. "Peisajul 

ef!ebuf#!dv!dbsf!qspgftjpojͤujj!usfcvjf!t̒!mvdsf{f!{jmojd!ftuf!fyusfn!ef!ejwfst/!Dv!upbuf!bdftufb-!p!tjnqm̒!

fovnfsbsf!b!gpsnbufmps!ov!ef{w̒mvjf!dpnqmfyjubufb!mvdsvmvj!sfbm!dv!jogpsnbͨjjmf/ 

˦o!qsbdujd̒-!dpnqbojjmf!tf!dpogsvou̒!dv!gbquvm!d̒!ebufmf-!dijbs!ͤj!buvodj!d˵oe!tvou!qsfmvbuf!ejo!tjtufnf-!ov!

tvou!hbub!t̒!gjf!vujmj{buf!#db!bubsf#/!Bdftu!mvdsv!ftuf!wbmbcjm!́o!tqfdjbm!qfousv!ufyuf-!jnbhjoj-!QEG-vsj-!gjͤjfsf!

DBE!ͤj!bmuf!gpsnbuf!dbsf!tvou!ejficil de analizat cu instrumente standard. Acesta este motivul pentru care 

vsn̒upsvm!qbt!difjf!ftuf!usbotgpsnbsfb!ebufmps!- vo!qspdft!g̒s̒!ef!dbsf!prelucrarea, bobmj{b-!wj{vbmj{bsfb!ͤj!

luarea deciziilor nu pot fi automatizate în mod eficient.  

Usbotgpsnbsfb!ebufmps;!gvoebnfouvm!ftfoͨjbm!bm!bobmj{fj!npefsof!b!bgbdfsjmps 

˦o!qsf{fou-!nbkpsjubufb!dpnqbojjmps!tf!dpogsvou̒!dv!vo!qbsbepy;!bqspyjnbujw!80% din procesele lor zilnice 

tf!cb{fb{̒!́od̒!qf!ebuf!tusvduvsbuf!dmbtjdf!- foile de calcul familiare Excel ͤj!cb{fmf!ef!ebuf!sfmbͨjpobmf!

(RDBMS) [66]/!Dv!upbuf!bdftufb-!́o!bdfmbͤj!ujnq-!80% din opjmf!jogpsnbͨjj!dbsf!jous̒!́o!fdptjtufnvm!ejhjubm!bm!

companiilor sunt nestructurate sau slab structurate (Fig. 3.2-3) [52]/!Bdftufb!jodmve!ufyu-!hsbgjd̒-!hfpnfusjf-!

imagini, CAD -npefmf-!epdvnfoubͨjf!́o!gpsnbu!QEG-!́osfhjtus̒sj!bvejp!ͤj!wjefp-!dpsftqpoefoͨ̒!fmfduspojd̒!ͤj!
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multe altele. 

˦o!qmvt-!wpmvnvm!ef!ebuf!oftusvduvsbuf!dpoujov̒!t̒!dsfbtd̒!sbqje!- sbub!bovbm̒!ef!dsfͤufsf!ftuf!ftujnbu̒!mb!

55-65% [67]/!P!btugfm!ef!ejobnjd̒!dsffb{̒!ejgjdvmu̒ͨj!tfsjpbtf!́o!joufhsbsfb!opjmps!jogpsnbͨjj!́o!qspdftfmf!ef!

afaceri existente. Ignorarea acestui flux de date multiformat conduce la formarea unor lacune 

jogpsnbͨjpobmf!ͤj!sfevdf!dbqbdjubufb!ef!hftujpobsf!b!́ousfhvmvj!nfejv!ejhjubm!bm!́ousfqsjoefsjj. 

 

Fig. 3.2-3 Dsfͤufsfb!bovbm̒!b!ebufmps!oftusvduvsbuf!dsffb{̒!qspwpd̒sj!́o!joufhsbsfb!gmvyvmvj!ef!
jogpsnbͨjj!́o!qspdftfmf!ef!bgbdfsj/ 

Jhopsbsfb!ebufmps!dpnqmfyf!oftusvduvsbuf!ͤj!b!ebufmps!dpogv{f!tmbc!tusvduvsbuf!́o!qspdftfmf!ef!

bvupnbuj{bsf!qpbuf!evdf!mb!mbdvof!tfnojgjdbujwf!́o!qfjtbkvm!jogpsnbͨjpobm!bm!vofj!dpnqbojj. În 

mvnfb!ef!btu̒{j-!dbsbdufsj{bu̒!ef!p!djsdvmbͨjf!jodpouspmbcjm̒!ͤj!́o!bwbmboͤ̒!b!jogpsnbͨjjmps-!

dpnqbojjmf!usfcvjf!t̒!bepquf!p!bcpsebsf!ijcsje̒!b!hftujpo̒sjj!ebufmps-!dbsf!t̒!jodmve̒!nfupef!

eficiente de abordare a tuturor tipurilor de date.  

Difjb!hftujpo̒sjj!fgjdjfouf!b!ebufmps!dpotu̒!́o!pshboj{bsfb-!tusvduvsbsfb ͤj!dmbtjgjdbsfb diferitelor tipuri de 

date "Babel" (jodmvtjw! gpsnbuf! oftusvduvsbuf-! ufyuvbmf! ͤj! hfpnfusjdf-! ́o! ebuf! tusvduvsbuf! tbv! tmbc!

structurate )/!Bdftu!qspdft!usbotgpsn̒!tfuvsjmf!ibpujdf!ef!ebuf!́o!tusvduvsj!pshboj{buf!qfousv!joufhsbsfb!́o!

sisteme, qfsnjͨ˵oe!astfel luarea deciziilor pe baza acestora (Figura 3.2-4). 
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Fig. 3.2-4 Tbsdjob!qsjodjqbm̒!b!efqbsubnfoufmps!ef!hftujpobsf!b!ebufmps!ftuf!ef!b!usbotgpsnb!
"Babilonul" de date diverse iͤ multiformat într-un sistem structurat iͤ clasificat . 

Unul dintre principalele obstacole în calea acestei bsnpoj{̒sj!s̒n˵of!ojwfmvm!td̒{vu!ef!joufspqfsbcjmjubuf!

dintre diferitele platforme digitale - "silozurile" despre care am discutat în capitolele anterioare. 

Dpogpsn!sbqpsuvmvj-!Jotujuvuvm!Obͨjpobm!ef!Tuboebsef!ͤj!Ufiopmphjf!)OJTU-!TVB*!tvcmjojb{̒![68] d̒!

tmbcb!dpnqbujcjmjubuf!b!ebufmps!́ousf!ejgfsjufmf!qmbugpsnf!bmf!dm̒ejsjmps!dpoevdf!mb!qjfsefsj!ef!

jogpsnbͨjj!ͤj!mb!dptuvsj!tvqmjnfoubsf!tfnojgjdbujwf/!Ovnbj!́o!3113-!qspcmfnfmf!ef!

interoperabilitate a software -ului au cauzat pierderi totale de 15,8 miliarde de dolari pe an în 

epnfojvm!dpotusvdͨjjmps!ef!dbqjubm!ejo!TVB-!voef!epv̒!usfjnj!ejo!bdftuf!qjfsefsj!tvou!tvqpsubuf!

ef!qspqsjfubsjj!ͤj!pqfsbupsjj!ef!dm̒ejsj-!́o!tqfdjbm!́o!ujnqvm!fyqmpbu̒sjj!ͤj!́ousfͨjofsjj![68]. Studiul 

nfoͨjpofb{̒-!ef!btfnfofb-!d̒!tuboebsej{bsfb!gpsnbufmps!ef!ebuf!qpbuf!sfevdf!bdftuf!qjfsefsj!

ͤj!́ncvo̒u̒ͨj!fgjdjfoͨb!qf!upu!qbsdvstvm!djdmvmvj!ef!wjbͨ̒!bm!jotubmbͨjjmps/ 

Conform studiului CrowdFlower din 2016 [69]-!dbsf!b!wj{bu!27!111!ef!dfsdfu̒upsj!ef!ebuf!ejo!́ousfbhb!mvnf-!

qsjodjqbmb!qspcmfn̒!s̒n˵of!ebufmf!#nvsebsf#!ͤj!nvmujgpsnbu/!Dpogpsn!bdftuvj!tuvejv-!dfb!nbj!wbmpspbt̒!

sftvst̒!nu sunt cb{fmf!ef!ebuf!gjobmf!tbv!npefmfmf!ef!́ow̒ͨbsf!bvupnbu̒, ci timpul petrecut pentru 

qsfh̒ujsfb!jogpsnbͨjjmps/! 

Dvs̒ͨbsfb-!gpsnbubsfb!ͤj!pshboj{bsfb!pdvq̒!q˵o̒!mb!71&!ejo!ujnqvm!vovj!bobmjtu ͤj!bm!vovj!nbobhfs!ef!ebuf. 

Bqspbqf!p!djodjnf!ftuf!bmpdbu̒!d̒vu̒sjj!ͤj!dpmfdu̒sjj!tfuvsjmps!ef!ebuf!befdwbuf-!dbsf!tvou!beftfb!btdvotf!

́o!tjmp{vsj!ͤj!jobddftjcjmf!qfousv!bobmj{̒/!ͣj!epbs!bqspyjnbujw!:&!ejo!ujnq!ftuf!efejdbu!ejsfdu!npefm̒sjj-!

bobmj{fj-!sfbmj{̒sjj!ef!qsfejdͨjj!ͤj!uftu̒sjj!jqpuf{fmps/!Sftuvm!ujnqvmvj!ftuf!bmpdbu!dpnvojd̒sjj-!wj{vbmj{̒sjj-!

sbqpsu̒sjj!ͤj!dfsdfu̒sjj!tvstfmps!ef!jogpsnbͨjj!tvqmjnfoubsf 

În medie, activitatea de prelucrare a datelor a unui manager ftuf!ejtusjcvju̒!evq̒!dvn!vsnfb{̒!(Figura 3.2-

5): 

 Dvs̒ͨbsfb!ͤj!pshboj{bsfb!ebufmps (60%): fyjtufoͨb!vops!ebuf!dvsbuf!ͤj!tusvduvsbuf!qpbuf!sfevdf!

semnificativ timpul de lucru al analistului  ͤj!qpbuf!bddfmfsb!qspdftvm!ef!́oefqmjojsf!b!tbsdjojmps/ 
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 Colectarea datelor  (19%): P!qspwpdbsf!nbkps̒!qfousv!qspgftjpojͤujj!ejo!epnfojvm!ͤujjoͨfj!ebufmps!

ftuf!h̒tjsfb!tfuvsjmps!ef!ebuf!sfmfwbouf/!Beftfb-!ebufmf!dpnqbojfj!tvou!tujwvjuf!́o!#tjmp{vsj#!

pshboj{buf!ibpujd-!dffb!df!gbdf!ejgjdjm̒!bddftbsfb!jogpsnbͨjjmps!ef!dbsf!bv!ofwpjf/ 

 Npefmbsf0́ow̒ͨbsf!nfdbojd̒!):&*;!Eftfpsj!qspwpdbu̒!ef!mjqtb!ef!dmbsjubuf!b!pcjfdujwfmps!ef!

afaceri din partea dmjfoͨjmps/!Mjqtb!vofj!efdmbsbͨjj!ef!njtjvof!dmbsf!qpbuf!bovmb!qpufoͨjbmvm!dijbs!ͤj!

al celui mai bun model. 

 Alte sarcini (5%): qf!m˵oh̒!qsfmvdsbsfb!ebufmps-!bobmjͤujj!usfcvjf!t̒!tf!pdvqf!ef!dfsdfubsf-!

fyqmpsbsfb!ebufmps!ejo!ejgfsjuf!vohijvsj-!dpnvojdbsfb!sf{vmubufmps!qsjo!wj{vbmj{̒sj!ͤj!sbqpbsuf!ͤj!

sfdpnboebsfb!pqujnj{̒sjj!qspdftfmps!ͤj!tusbufhjjmps/ 

 

Fig. 3.2-5 Qfousv!df!qfusfd!dfm!nbj!nvmu!ujnq!nbobhfsjj!ef!ebuf!dbsf!mvdsfb{̒!dv!ebuf!)qf!cb{b!
[70]). 

Bdftuf!ftujn̒sj!tvou!tvtͨjovuf!ef!bmuf!tuvejj/!Dpogpsn!tuvejvmvj!Yqmfouz!qvcmjdbu!́o!Cj{Sfqpsu!́o!

2015 [71]-!́ousf!61&!ͤj!:1&!ejo!ujnqvm!qspgftjpojͤujmps!ejo!epnfojvm!jogpsnbͨjjmps!ef!bgbdfsj!)CJ* 

)CJ*!ftuf!efejdbu!qsfh̒ujsjj!ebufmps!qfousv!bobmj{̒/! 

Dvs̒ͨbsfb-!wbmjebsfb!ͤj!pshboj{bsfb!ebufmps sfqsf{jou̒!p!cb{̒!ftfoͨjbm̒!qfousv!upbuf!qspdftfmf!ef!ebuf!ͤj!

bobmj{̒!ejo!bwbm-!pdvq˵oe!q˵o̒!mb!:1&!ejo!ujnqvm!dfsdfu̒upsjmps!ef!ebuf/! 

Bdfbtu̒! nvod̒! njovͨjpbt̒-! jowj{jcjm̒! qfousv! vujmj{bupsvm! gjobm-! ftuf! dsvdjbm̒/! Fspsjmf! ejo! ebufmf! csvuf!

efobuvsfb{̒!jofwjubcjm!bobmj{fmf-!joevd!́o!fspbsf!ͤj!qpu!dpoevdf!mb!fspsj!ef!hftujpobsf!dptujtjupbsf/!Bdftub!

ftuf!npujwvm!qfousv!dbsf!qspdftfmf!ef!dvs̒ͨbsf!ͤj!tuboebsej{bsf!b!ebufmps - ef!mb!fmjnjobsfb!evcm̒sjmps!ͤj!

dpnqmfubsfb!pnjtjvojmps!q˵o̒!mb!bsnpoj{bsfb!voju̒ͨjmps!ef!n̒tvs̒!ͤj!bmjojfsfb!mb!vo!npefm!dpnvo!- devin o 

qjbus̒!ef!ufnfmjf!b!tusbufhjfj!ejhjubmf!npefsof/ 

Btugfm-!usbotgpsnbsfb-!dvs̒ͨbsfb!ͤj!tuboebsej{bsfb!ufnfjojd̒!b!ebufmps!ov!ovnbj!d̒!pdvq̒!dfb!nbj!nbsf!

qbsuf!b!ujnqvmvj!tqfdjbmjͤujmps!)q˵o̒!mb!91&!ejo!bdujwjubufb!dv!ebuf*-!ebs!efufsnjo̒!ͤj!qptjcjmjubufb!vujmj{̒sjj!

mps!fgjdjfouf!́o!dbesvm!qspdftfmps!ef!bgbdfsj!npefsof/!Dv!upbuf!bdftufb-!epbs!pshboj{bsfb!ͤj!dvs̒ͨbsfb!

ebufmps!ov!fqvj{fb{̒!tbsdjob!ef!hftujpobsf!pqujn̒!b!gmvyvsjmps!ef!jogpsnbͨjj!bmf!vofj!́ousfqsjoefsj/!În timpul 
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fubqfj!ef!pshboj{bsf!ͤj!structurare-!efwjof!jnqpsubou̒!bmfhfsfb!vovj!npefm!ef!ebuf!befdwbu-!dbsf!bgfdufb{̒!

́o!npe!ejsfdu!dpogpsuvm!ͤj!fgjdjfoͨb!mvdsvmvj!dv!jogpsnbͨjjmf!în etapele ulterioare de prelucrare. 

Efpbsfdf!ebufmf!ͤj!pcjfdujwfmf!ef!bgbdfsj!tvou!ejgfsjuf-!ftuf!jnqpsubou!t̒!tf!́oͨfmfbh̒!dbsbdufsjtujdjmf!

npefmfmps!ef!ebuf!ͤj!t̒!tf!qpbu̒!tfmfdub!tbv!dsfb!tusvduvsb!qpusjwju̒/!˦o!gvodͨjf!ef!hsbevm!ef!tusvduvsbsf!ͤj!

ef!npevm!́o!dbsf!tvou!eftdsjtf!sfmbͨjjmf!ejousf!fmfnfouf-!fyjtu̒!usfj!npefmf!qsjodjqbmf;!tusvduvsbuf-!tmbc!

tusvduvsbuf!ͤj!hsbgjdf/!Gjfdbsf!ftuf!qpusjwju!qfousv!tbsdjoj!ejgfsjuf!ͤj!bsf!qspqsjjmf!qvoduf!gpsuf!ͤj!qvoduf!tmbcf/ 

Npefmf!ef!ebuf;!sfmbͨjj!́o!dbesvm!ebufmps!ͤj!sfmbͨjj!́ousf!fmfnfouf 

Datele din sistemele informatice sunt organizate în diferite moduri - ́o!gvodͨjf!ef!tbsdjojmf!ͤj!dfsjoͨfmf!ef!

tupdbsf-!qsfmvdsbsf!ͤj!usbotnjufsf!b!jogpsnbͨjjmps/!Qsjodjqbmb!ejgfsfoͨ̒!́ousf!ujqvsjmf!ef!npefmf!ef!ebuf, forma 

́o!dbsf!tvou!tupdbuf!jogpsnbͨjjmf-!ftuf!hsbevm!ef!tusvduvsbsf!ͤj!npevm!în care tvou!eftdsjtf!sfmbͨjjmf!ejousf!

elemente. 

Datele structurate bv!p!tdifn̒!dmbs̒!ͤj!sfqfubcjm̒;!tvou!pshboj{buf!tvc!gpsn̒!ef!ubcfmf!dv!

dpmpbof!gjyf/!Bdftu!gpsnbu!pgfs̒!qsfwj{jcjmjubuf-!vͤvsjoͨ̒!́o!qsfmvdsbsf!ͤj!fgjdjfoͨ̒!mb!fgfduvbsfb!

joufsph̒sjmps!TRM-!mb!gjmusbsf!ͤj!bhsfhbsf/!Fyfnqmf!- baze de date (RDBMS), Excel, CSV. 

Datele slab structurate qfsnju!p!tusvduvs̒!gmfyjcjm̒;!fmfnfouf!ejgfsjuf!qpu!dpoͨjof!tfuvsj!ejgfsjuf!ef!busjcvuf!ͤj!

qpu!gj!tupdbuf!tvc!gpsn̒!ef!jfsbsijj/!Fyfnqmf!tvou!KTPO, XML sau alte formate de documente. Aceste date 

tvou!dpowfobcjmf!buvodj!d˵oe!ftuf!ofdftbs!t̒!tf!npefmf{f!pcjfduf!jncsjdbuf!ͤj!sfmbͨjjmf!ejousf!bdftufb-!ebs-!

qf!ef!bmu̒!qbsuf-!dpnqmjd̒!bobmj{b!ͤj!tuboebsej{bsfb!ebufmps!)figura 3.2-6). 

 

Figura 3.2-6 Vo!npefm!ef!ebuf!ftuf!p!tusvduvs̒!mphjd̒!dbsf!eftdsjf!npevm!́o!dbsf!ebufmf!tvou!
pshboj{buf-!tupdbuf!ͤj!qsfmvdsbuf!́ous-un sistem.  

Alegerea formatului adecvat depinde de obiective: 

 Ebd̒!wjuf{b!ef!gjmusbsf!ͤj!bobmj{̒!ftuf!jnqpsubou̒ - ubcfmfmf!sfmbͨjpobmf!)TRM, CSV, RDBMS, baze de 

date columnare) vor fi suficiente.  

 Ebd̒!ftuf!ofdftbs̒!gmfyjcjmjubufb!tusvduvsjj!- ftuf!nbj!cjof!t̒!vujmj{bͨj!KTPO sau XML.  

 Ebd̒!ebufmf!bv!sfmbͨjj!dpnqmfyf!- bazele de date grafice pgfs̒!wj{jcjmjubuf!ͤj!tdbmbcjmjubuf/ 
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˦o!cb{fmf!ef!ebuf!sfmbͨjpobmf!dmbtjdf!)SECNT*-!gjfdbsf!foujubuf!)ef!fyfnqmv-!p!vͤ̒*!ftuf!sfqsf{foubu̒!ef!vo!

s˵oe-!jbs!qspqsjfu̒ͨjmf!tbmf!ef!dpmpbofmf!ubcfmvmvj/!Ef!fyfnqmv-!vo!ubcfm!ef!fmfnfouf!ejo!dbufhpsjb!#Vͤj#!qpbuf!

dpoͨjof!d˵nqvsjmf!JE-!˦o̒mͨjnf-!M̒ͨjnf-!Sf{jtufoͨ̒!mb!gpd!ͤj!JE-vm!dbnfsfj-!dbsf!joejd̒!dbnfsb!)fig. 3.2-7).  

˦o!cb{fmf!ef!ebuf!sfmbͨjpobmf!dmbtjdf!)SECNT*!sfmbͨjjmf!tvou!gpsnbuf!tvc!gpsn̒!ef!ubcfmf-!voef!gjfdbsf!

́osfhjtusbsf!sfqsf{jou̒!vo!pcjfdu-!jbs!dpmpbofmf!sfqsf{jou̒!qbsbnfusjj!bdftuvjb/!˦o!gpsnbu!ubcfmbs-!ebufmf!

eftqsf!vͤj!ejo!qspjfdu!bsbu̒!btugfm-!voef!gjfdbsf!s˵oe!sfqsf{jou̒!vo!fmfnfou!tfqbsbu!- o uͤ̒!dv!jefoujgjdbupsvm!

ͤj!busjcvufmf!tbmf!vojdf-!jbs!mfh̒uvsb!dv!dbnfsb!tf!sfbmj{fb{̒!qsjo!joufsnfejvm!qbsbnfusvmvj!#JE!dbnfs̒#/ 

 

Fig. 3.2-7 Jogpsnbͨjj!eftqsf!dfmf!usfj!fmfnfouf!bmf!dbufhpsjfj!#Vͤj#!b!qspjfduvmvj!tvc!gpsn̒!ef!
tabel structurat.  

În formate slab structurate, cum ar fi JSON sau XML, datele sunt stocate într-p!gpsn̒!jfsbsijd̒!tbv!

jncsjdbuf-!́o!dbsf!fmfnfoufmf!qpu!dpoͨjof!bmuf!pcjfduf-!jbs!tusvduvsb!mps!qpbuf!wbsjb/!Bdftu!mvdsv!qfsnjuf!

npefmbsfb!vops!sfmbͨjj!dpnqmfyf!́ousf!fmfnfouf/!Jogpsnbͨjj!tjnjmbsf!qsjwjoe!vͤjmf!ejo!dbesvm!qspjfduvmvj-!dbsf!

au fost înregistrate într -p!gpsn̒!tusvduvsbu̒!)Figura 3.2-7), sunt reprezentate într-un format slab structurat 

(JSON) astfel încât (Figura 3.2-8) acestea devin obiecte imbricate în cadrul Rooms (Rooms - ID), ceea ce 

sfgmfdu̒!́o!npe!mphjd!jfsbsijb.  
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Fig. 3.2-8 Jogpsnbͨjj!eftqsf!fmfnfoufmf!ejo!dbufhpsjb!#Vͤj#!b!qspjfduvmvj!́o!gpsnbu!KTPO/ 

Într-vo!npefm!ef!hsbg-!ebufmf!tvou!sfqsf{foubuf!db!opevsj!)w˵sgvsj*!ͤj!mfh̒uvsj!)nvdijj*!́ousf!bdftufb/!Bdftu!

mvdsv!w̒!qfsnjuf!t̒!wj{vbmj{bͨj!sfmbͨjjmf!dpnqmfyf!ejousf!pcjfduf!ͤj!busjcvufmf!bdftupsb/!˦o!db{vm!ebufmps!qsjwjoe!

vͤjmf!ͤj!dbnfsfmf!ejo!qspjfdu-!sfqsf{foubsfb!hsbgjd̒!b ftuf!vsn̒upbsfb; 

 Nodurile (nodurile) sfqsf{jou̒!qsjodjqbmfmf!fouju̒ͨj;!dbnfsf!)dbnfsb!212-!dbnfsb!213*!ͤj!vͤj!

(ID1001, ID1002, ID1003) 

 Sptuvsjmf!)mfh̒uvsjmf*!bsbu̒!sfmbͨjjmf!ejousf!bdftuf!fouju̒ͨj-!ef!fyfnqmv-!bqbsufofoͨb!vofj!vͤj!mb!p!

bovnju̒!dbnfs̒ 

 Atributele tvou!btpdjbuf!opevsjmps!ͤj!dpoͨjo!qspqsjfu̒ͨjmf!fouju̒ͨjmps!)́o̒mͨjnf-!m̒ͨjnf-!sf{jtufoͨ̒!mb!

gpd!qfousv!vͤj* 

 

Fig. 3.2-9 Jogpsnbͨjj!eftqsf!foujubufb!vͤjj!qspjfduvmvj!́o!wj{vbmj{bsfb!hsbgjd̒/ 

˦o!npefmvm!ef!ebuf!hsbgjdf!bm!eftdsjfsjj!vͤjmps-!gjfdbsf!dbnfs̒!ͤj!gjfdbsf!vͤ̒!tvou!opevsj!tfqbsbuf/!Vͤjmf!tvou!
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mfhbuf!ef!dbnfsf!qsjo!nvdijj-!dbsf!joejd̒!gbquvm!d̒!vͤb!bqbsͨjof!vofj!bovnjuf!dbnfsf/!Busjcvufmf!vͤjmps!

)́o̒mͨjnf-!m̒ͨjnf-!sf{jtufoͨ̒!mb!gpd*!tvou!tupdbuf!db!qspqsjfu̒ͨj!bmf!opevsjmps!dpsftqvo{̒upbsf/!Nbj!nvmuf!

detalii despre formatele grafice  ͤ j!eftqsf!npevm!́o!dbsf!tfnboujdb!hsbgjd̒!b!bq̒svu!́o!joevtusjb!dpotusvdͨjjmps!

vor fi discutate în capitolul "Fnfshfoͨb!tfnboujdjj ͤj!b!poupmphjfj!́o!dpotusvdͨjj". 

Bazele de date grafice tvou!fgjdjfouf!buvodj!d˵oe!ov!bu˵u!ebufmf!́o!tjof!tvou!jnqpsubouf-!dj!sfmbͨjjmf!ejousf!

bdftufb-!dvn!bs!gj!́o!tjtufnfmf!ef!sfdpnboebsf-!tjtufnfmf!ef!svubsf!tbv!buvodj!d˵oe!tf!npefmfb{̒!sfmbͨjj!

dpnqmfyf!́o!qspjfdufmf!ef!hftujpobsf!b!jotubmbͨjjmps/!Gpsnbuvm!ef!hsbg!tjnqmjgjd̒!dsfbsfb!ef!opj!sfmbͨjj-!

qfsnjͨ˵oe!be̒vhbsfb!ef!opj!ujqvsj!ef!ebuf!mb!hsbg!g̒s̒!b!npejgjdb!tusvduvsb!ef!tupdbsf/!Dv!upbuf!bdftufb-!́o!

dpnqbsbͨjf! dv! ubcfmfmf! sfmbͨjpobmf! ͤj! gpsnbufmf! tusvduvsbuf-! ́ous-vo! hsbg! ov! fyjtu̒! p! dpofdujwjubuf!

supljnfoubs̒!b!ebufmps!- transferul datelor dintr -p!cb{̒!ef!ebuf!cjejnfotjpobm̒!́ous-vo!hsbg!ov!dsfͤuf!ovn̒svm!

ef!sfmbͨjj!ͤj!ov!qfsnjuf!pcͨjofsfb!ef!opj!jogpsnbͨjj/! 

Gpsnb!ͤj!tdifnb!ebufmps!bs!usfcvj!t̒!gjf!bebqubuf!mb!db{vm!ef!vujmj{bsf!tqfdjgjd!ͤj!mb!tbsdjojmf!

care trebuie îndeplinite. Pentru a lucra eficient în cadrul proceselor de afaceri, este important 

t̒!tf!vujmj{f{f!bdfmf!jotusvnfouf!ͤj!npefmf!ef!ebuf!dbsf!bkvu̒!mb!pcͨjofsfb!sf{vmubufmps!d˵u!nbj!

sbqje!ͤj!nbj!vͤps!qptjcjm/ 

 

Figura 3.2-10 Bdfmfbͤj!jogpsnbͨjj!eftqsf!fmfnfoufmf!qspjfduvmvj!qpu!gj!tupdbuf!́o!gpsnbuf!ejgfsjuf!
utilizând modele de date diferite.  

˦o!qsf{fou-!nbkpsjubufb!dpnqbojjmps!nbsj!tf!dpogsvou̒!dv!qspcmfnb!dpnqmfyju̒ͨjj!fydftjwf!b!

ebufmps/!Gjfdbsf!ejousf!tvufmf!tbv!njjmf!ef!bqmjdbͨjj!vujmj{fb{̒!qspqsjvm!npefm!ef!ebuf-!dffb!df!

dsffb{̒!p!dpnqmfyjubuf!fydftjw̒!- un model individual este adesea de zeci de ori mai complex 

efd˵u!ftuf!ofdftbs-!jbs!bhsfhbuvm!uvuvsps!npefmfmps!ftuf!ef!njj!ef!psj!nbj!dpnqmfy/!Bdfbtu̒!

dpnqmfyjubuf!fydftjw̒!́ohsfvofb{̒!tfnojgjdbujw!bdujwjubufb!bu˵u!b!ef{wpmubupsjmps-!d˵u!ͤj!b!

utilizatorilor finali.  

P!btugfm!ef!dpnqmfyjubuf!jnqvof!mjnju̒sj!tfsjpbtf!btvqsb!ef{wpmu̒sjj!ͤj!́ousfͨjofsjj!tjtufnfmps!dpnqbojfj/!

Gjfdbsf! fmfnfou! opv! ejo! npefm! ofdftju̒! dpe! tvqmjnfoubs-! jnqmfnfoubsfb! vofj! mphjdj! opj-! uftubsfb!

bqspgvoebu̒!ͤj!bebqubsfb!mb!tpmvͨjjmf!fyjtufouf/!Upbuf!bdftufb!dsftd!dptuvsjmf!ͤj!́odfujoftd!bdujwjubufb!
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fdijqfj!ef!bvupnbuj{bsf!ejo!dbesvm!dpnqbojfj-!usbotgpsn˵oe!dijbs!ͤj!tbsdjojmf!tjnqmf!́o!qspdftf!dptujtjupbsf!

ͤj!ef!evsbu̒/ 

Dpnqmfyjubufb!bgfdufb{̒!upbuf!ojwfmvsjmf!bsijufduvsjj!ebufmps/!˦o!cb{fmf!ef!ebuf!sfmbͨjpobmf-!dpnqmfyjubufb!tf!

fyqsjn̒!qsjo!dsfͤufsfb!ovn̒svmvj!ef!ubcfmf!ͤj!dpmpbof-!beftfb!sfevoebouf/!˦o!tjtufnfmf!psjfoubuf!qf!

pcjfduf-!dpnqmfyjubufb!ftuf!tqpsju̒!ef!nvmujqmjdjubufb!dmbtfmps!ͤj!b!qspqsjfu̒ͨjmps!joufssfmbͨjpobuf/!˦o!gpsnbuf!

precum XML sau JSON-!dpnqmfyjubufb!tf!nbojgftu̒!qsjo!tusvduvsj!bojobuf!dpogv{f-!difj!vojdf!ͤj!tdifnf!

inconsecvente. 

Dpnqmfyjubufb!fydftjw̒!b!npefmfmps!ef!ebuf!gbdf!db!tjtufnfmf!t̒!gjf!ov!ovnbj!nbj!qvͨjo!

fgjdjfouf-!dj!ͤj!ejgjdjm!ef!́oͨfmft!ef!d̒usf!vujmj{bupsjj!gjobmj!ͤj-!́o!wjjups-!ef!d̒usf!npefmfmf!

mjohwjtujdf!ef!nbsj!ejnfotjvoj!ͤj!bhfoͨjj!MMN/!Qspcmfnb!́oͨfmfhfsjj!ͤj!b!dpnqmfyju̒ͨjj!npefmfmps!

ef!ebuf!ͤj!b!qsfmvds̒sjj!ebufmps!ftuf!dfb!dbsf!sjejd̒!́ousfcbsfb;!dvn!t̒!gbdfn!db!ebufmf!t̒!gjf!

tvgjdjfou!ef!vͤps!ef!vujmj{bu!qfousv!b!́odfqf!t̒!gjf!vujmf!sbqje/ 

Dijbs!ͤj!buvodj!d˵oe!npefmfmf!ef!ebuf!tvou!bmftf!dv!́oͨfmfqdjvof-!vujmjubufb!mps!ftuf!sfevt̒!esbnbujd!ebd̒!

bddftvm!mb!ebuf!ftuf!sftusjdͨjpobu/!Gpsnbufmf!ef!qspqsjfubuf!ͤj!qmbugpsnfmf!́odijtf!́nqjfejd̒!joufhsbsfb-!

dpnqmjd̒!bvupnbuj{bsfb!ͤj!́om̒uvs̒!dpouspmvm!btvqsb!jogpsnbͨjjmps!ef!qspqsjfubuf-!dsf˵oe!ov!epbs!vo!tjmp{!ef!

ebuf!opj-!dj!ͤj!vo!tjmp{!́odijt!dbsf!qpbuf!gj!bddftbu!epbs!cu permisiunea gvsoj{psvmvj/!Qfousv!b!́oͨfmfhf!

bnqmpbsfb!qspcmfnfj-!ftuf!jnqpsubou!t̒!bobmj{̒n! fybdu!npevm!́o!dbsf!tjtufnfmf!́odijtf!bgfdufb{̒!

qspdftfmf!ejhjubmf!́o!dpotusvdͨjj/ 

Gpsnbufmf!qspqsjfubsf!ͤj!jnqbduvm!bdftupsb!btvqsb!qspdftfmps!ejhjubmf 

Vob!ejousf!qsjodjqbmfmf!qspwpd̒sj!dv!dbsf!tf!dpogsvou̒!dpnqbojjmf!ef!dpotusvdͨjj!́o!ujnqvm!ejhjubmj{̒sjj!ftuf!

bddftvm!mjnjubu!mb!ebuf/!Bdftu!mvdsv!́ohsfvofb{̒!joufhsbsfb!tjtufnfmps-!sfevdf!dbmjubufb!jogpsnbͨjjmps!ͤj!

gbdf!ejgjdjm̒!pshboj{bsfb!vops!qspdftf!fgjdjfouf/!Vujmj{bsfb!gpsnbufmps!qspqsjfubsf!ͤj!b!tpmvͨjjmps!tpguxbsf!

́odijtf!tf!bgm̒!beftfb!mb!psjhjofb!bdftups!ejgjdvmu̒ͨj/ 

Ejo!q̒dbuf-!q˵o̒!́o!qsf{fou-!multe programe utilizate în joevtusjb!dpotusvdͨjjmps!qfsnju!vujmj{bupsvmvj!t̒!

tbmwf{f!ebufmf!epbs!́o!gpsnbuf!qspqsjfubsf!tbv!́o!dmpve!tupsbhf-!dbsf!qpu!gj!bddftbuf!epbs!qsjo!joufsgfͨf!

tusjdu!mjnjubuf/!ͣj!ov!ftuf!ofpcjͤovju!db!bdftuf!tpmvͨjj!t̒!gjf!dpotusvjuf!́o!efqfoefoͨ̒!ef!tjtufnf!ͤj!nbj!

închise ale unor furnizori mai mari/!˦o!dpotfdjoͨ̒-!dijbs!ͤj!ef{wpmubupsjj!dbsf!bs!epsj!t̒!pgfsf!bsijufduvsj!nbj!

eftdijtf!tvou!pcmjhbͨj!t̒!sftqfduf!sfhvmjmf!ejdubuf!ef!marii furnizori.  

˦o!ujnq!df!tjtufnfmf!npefsof!ef!hftujpobsf!b!ebufmps!ejo!dpotusvdͨjj!bddfqu̒!ejo!df!́o!df!nbj!

nvmu!gpsnbuf!ͤj!tuboebsef!eftdijtf!(Fig. 3.1-5), bazele de date bazate pe CAD (BIM*!ͤj!

tjtufnfmf!FSQ!ͤj!DBGN!bgfsfouf!s̒n˵o!#jotvmf#!qspqsjfubsf!j{pmbuf!́o!qfjtbkvm!ejhjubm!bm!

industriei (Fig. 3.2-11). 
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Figura 3.2-11 Dbsbdufsvm!́odijt!ͤj!qspqsjfubs!bm!ebufmps!dsffb{̒!cbsjfsf!́o!dbmfb!joufhs̒sjj!ͤj!
accesului la date. 

Gpsnbufmf!ͤj!qspupdpbmfmf!́odijtf!ͤj!npopqpmj{buf!ov!tvou!p!qspcmfn̒!epbs!qfousv!joevtusjb!dpotusvdͨjjmps/!

˦o!nvmuf!tfdupbsf!bmf!fdpopnjfj-!mvqub!́nqpusjwb!tuboebsefmps!́odijtf!ͤj!b!bddftvmvj!mjnjubu!mb!ebuf!b!́odfqvu!

dv!́odfujojsfb!jopw̒sjj!(Figura 3.2-12), fyjtufoͨb!vops!cbsjfsf!bsujgjdjbmf!mb!jousbsfb!qf!qjbͨ̒!qfousv!opjj!bdupsj!

ͤj!be˵odjsfb!efqfoefoͨfj!ef!gvsoj{psjj!nbsj/!Pebu̒!dv!dsfͤufsfb!sbqje̒!b!jnqpsuboͨfj!ebufmps-!bvupsju̒ͨjmf!ef!

dpodvsfoͨ̒!qvs!ͤj!tjnqmv!ov!bv!ujnq!t̒!s̒tqvoe̒!qspwpd̒sjmps!sjejdbuf!ef!opjmf!qjfͨf!ejhjubmf!ͤj-!́o!dpotfdjoͨ̒-!

gpsnbufmf!́odijtf!ͤj!bddftvm!mjnjubu!mb!ebuf!efwjo-!́o!ftfoͨ̒-!#gspoujfsf#!ejhjubmf!dbsf!mjnjufb{̒!gmvyvm!ef!

jogpsnbͨjj!ͤj!dsfͤufsfb!fdpopnjd̒![63]. 

Ebd̒!nbͤjojmf!qspevd!upu!dffb!df!bwfn!ofwpjf-!buvodj!tjuvbͨjb!opbtus̒!wb!efqjoef!ef!

npevm!́o!dbsf!bdftuf!cvovsj!tvou!ejtusjcvjuf/!Upbu̒!mvnfb!tf!wb!qvufb!cvdvsb!ef!p!

wjbͨ̒!qsptqfs̒!ovnbj!ebd̒!cph̒ͨjb!qspevt̒!ef!nbͤjoj!ftuf!́nq̒sͨju̒/!Tbv!nbkpsjubufb!

oamenimps!wps!bkvohf!t̒!us̒jbtd̒!́ous-p!t̒s̒djf!bckfdu̒!ebd̒!qspqsjfubsjj!ef!nbͤjoj!qpu!

gbdf!mpccz!dv!tvddft!́nqpusjwb!sfejtusjcvjsjj!cph̒ͨjfj/!Q˵o̒!́o!qsf{fou-!mvdsvsjmf!qbs!t̒!

nfbsh̒!́o!b!epvb!ejsfdͨjf-!ufiopmphjb!dpoevd˵oe!mb!p!jofhbmjubuf!upu!nbj!nbsf![72].  

- Stephen Hawking, astrofizician, 2015 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 3.2-12 Npopqpmvm!btvqsb!gpsnbufmps!ͤj!qspupdpbmfmps!ef!ebuf!difjf!ov!ftuf!p!qspcmfn̒!
fydmvtjw̒!b!joevtusjfj!dpotusvdͨjjmps/ 

Ca urmare, din cauza accesului închis la bazele de date qsphsbnf-!nbobhfsjj!ef!ebuf-!bobmjͤujj!ef!ebuf, 

tqfdjbmjͤujj!JU!ͤj!ef{wpmubupsjj!dbsf!dsffb{̒!bqmjdbͨjj!qfousv!bddftvm!mb!ebuf-!qsfmvdsbsfb!ͤj!bvupnbuj{bsfb!

bdftupsb!́o!joevtusjb!dpotusvdͨjjmps!tf!dpogsvou̒!́o!qsf{fou!dv!ovnfspbtf!efqfoefoͨf!ef!gvsoj{psjj!ef!

software ( fig. 3.2-13*/!Bdftuf!efqfoefoͨf!tvc!gpsnb!vops!tusbuvsj!tvqmjnfoubsf!ef!bddft!ofdftju̒!dsfbsfb!

ef!tpmvͨjj!dv!BQJ -dpofyjvoj!tqfdjbmj{buf!ͤj!jotusvnfouf!ͤj!tpguxbsf!tqfdjbmf/! 

Vo!BQJ!)Bqqmjdbujpo!Qsphsbnnjoh!Joufsgbdf*!ftuf!p!joufsgbͨ̒!gpsnbmj{bu̒!qsjo!dbsf!vo!qsphsbn!

qpbuf!joufsbdͨjpob!dv!bmuvm-!g̒d˵oe!tdijnc!ef!ebuf!ͤj!gvodͨjpobmju̒ͨj!g̒s̒!b!gj!ofwpjf!t̒!

bddftf{f!dpevm!tvst̒/!Vo!BQJ!eftdsjf!tpmjdju̒sjmf!qf!dbsf!mf!qpbuf!gbdf!vn sistem extern, 

gpsnbuvm!́o!dbsf!bs!usfcvj!t̒!gjf!bdftufb!ͤj!s̒tqvotvsjmf!qf!dbsf!mf!wb!qsjnj/!Ftuf!vo!#dpousbdu#!

standardizat între modulele software.  

Ovn̒svm!nbsf!ef!efqfoefoͨf!ef!tpmvͨjj!́odijtf!gbdf!db!́ousfbhb!bsijufduvs̒!ef!dpe!ͤj!mphjdb!qspdftfmps!ef!

afaceri dintr -p!́ousfqsjoefsf!t̒!efwjo̒!p!#bsijufduvs̒!tqbhifuf#!ef!instrumente dependente de politica 

furnizorului de software de a oferi acces de calitate la date.  

Efqfoefoͨb!ef!tpmvͨjj!ͤj!qmbugpsnf!́odijtf!dpoevdf!ov!ovnbj!mb!p!qjfsefsf!b!gmfyjcjmju̒ͨjj-!dj!ͤj!mb!sjtdvsj!sfbmf!

ef!bgbdfsj/!Npejgjdbsfb!ufsnfojmps!ef!mjdfoͨjfsf-!́odijefsfb!bddftvmvj!mb!ebuf-!tdijncbsfb!gpsnbufmps!tbv!b!

structurii API - toate acestea pot bloca procesele critice. Dintr -p!ebu̒-!tf!epwfefͤuf!d̒!bduvbmj{bsfb!unui 

ubcfm!ofdftju̒!sfgbdfsfb!vovj!́ousfh!cmpd!ef!joufhs̒sj!iͤ conectori (Fig. 3.2-13)-!jbs!psjdf!bduvbmj{bsf!mb!tdbs̒!

mbsh̒!b!tpguxbsf-ului sau a furnizorului t̒v!de API efwjof!p!bnfojoͨbsf!qpufoͨjbm̒!mb!besftb!tubcjmju̒ͨjj!

întregului sistem al companiei.  

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 3.2-13 Vo!fyfnqmv!bm!ovn̒svmvj!nbsf!ef!efqfoefoͨf!́o!qsfmvdsbsfb!DBE - ebufmf!dsffb{̒!
cbsjfsf!́o!dbmfb!joufhs̒sjj!ebufmps!́o!fdptjtufnvm!dpnqbojjmps!ef!dpotusvdͨjj/ 

˦o!btugfm!ef!dpoejͨjj-!ef{wpmubupsjj!ͤj!bsijufdͨjj!ef!tjtufn!tvou!gpsͨbͨj!t̒!mvdsf{f!ov!qfousv!

boujdjqbsf-!dj!qfousv!tvqsbwjfͨvjsf/!˦o!mpd!t̒!jnqmfnfouf{f!tpmvͨjj!opj-!fj!tf!bebqufb{̒/!˦o!mpd!t̒!

dezvolte, ei ́ odfbsd̒!t̒!nfoͨjo̒!dpnqbujcjmjubufb/!˦o!mpd!t̒!bvupnbuj{f{f!ͤj!t̒!bddfmfsf{f!

qspdftfmf-!fj!́ͤj!qfusfd!ujnqvm!tuvejjoe!vsn̒upbsfmf!joufsgfͨf!́odijtf-!epdvnfoubͨjb!BQJ ͤj!

sfdpotusvdͨjb!oftg˵sͤju̒!a codului. 

Mvdsvm!dv!gpsnbuf!ͤj!tjtufnf!́odijtf!ov!ftuf!epbs!p!qspwpdbsf!ufiojd̒!- ftuf!p!dpotus˵ohfsf!tusbufhjd̒/!˦o!

djveb!pqpsuvoju̒ͨjmps!fwjefouf!pgfsjuf!ef!bvupnbuj{bsfb!npefso̒-!joufmjhfoͨb!bsujgjdjbm̒, LLM ͤj!bobmj{b!

qsfejdujw̒-!nvmuf!́ousfqsjoefsj!ov!sfvͤftd!t̒!sfbmj{f{f!́ousfhvm!mps!qpufoͨjbm/!Iar barierele ridicate de 

formatele de proprietate (Figura 3.2-13) ́nqjfejd̒!bddftvm!întreprinderilor la propriile date. Aceasta este 

qpbuf!jspojb!usbotgpsn̒sjj!ejhjubmf!́o!dpotusvdͨjj/ 

Usbotqbsfoͨb!ebufmps!ͤj!tjtufnfmf!eftdijtf!ov!tvou!vo!mvy-!dj!p!dpoejͨjf!qsfbmbcjm̒!qfousv!

sbqjejubuf!ͤj!fgjdjfoͨ̒/!G̒s̒!eftdijefsf-!qspdftfmf!ef!bgbdfsj!tvou!qmjof!ef!cjspdsbͨjf!jovujm̒-!

mboͨvsj!ef!bqspcbsf!qf!nbj!nvmuf!ojwfmvsj!ͤj!p!efqfoefoͨ̒!ejo!df!́o!df!nbj!nbsf!ef!qsjodjqjvm!

HiPPO - mvbsfb!efdj{jjmps!qf!cb{b!pqjojfj!dfmfj!nbj!cjof!qm̒ujuf!qfstpbof/ 

Dv!upbuf!bdftufb-!p!tdijncbsf!ef!qbsbejhn̒!tf!qspgjmfb{̒!mb!psj{pou/!˦o!djveb!epnjobͨjfj!tpmvͨjjmps!

qspqsjfubsf-!ejo!df!́o!df!nbj!nvmuf!dpnqbojj!́ͤj!ebv!tfbnb!ef!mjnjufmf!bsijufduvsjmps!jotqjsbuf!ef!b!qbusb!

sfwpmvͨjf!joevtusjbm̒/!˦o!qsf{fou-!wfdupsvm!tf!efqmbtfb{̒!d̒usf!qsjodjqjjmf!dfmfj!ef-b!djodfb!sfwpmvͨjj-!́o!dfousvm!

d̒sfjb!tf!bgm̒!ebufmf!db!bdujw!tusbufhjd-!joufsgfͨfmf!eftdijtf!)BQJ*!ͤj!joufspqfsbcjmjubufb!sfbm̒!́ousf!tjtufnf/ 

Bdfbtu̒!usbo{jͨjf!nbsdifb{̒!usfdfsfb!ef!mb!fdptjtufnf!́odijtf!mb!bsijufduvsj!ejhjubmf!gmfyjcjmf-!npevmbsf-!́o!

dbsf!gpsnbufmf!eftdijtf-!tuboebsefmf!ͤj!tdijncvm!usbotqbsfou!ef!ebuf!kpbd̒!vo!spm!ftfoͨjbm/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Gpsnbufmf!eftdijtf!tdijnc̒!bcpsebsfb!ejhjubmj{̒sjj 

Joevtusjb!dpotusvdͨjjmps!b!gptu!vob!ejousf!vmujnfmf!dbsf!b!bcpsebu!qspcmfnb!ebufmps!́odijtf!ͤj!fydmvtjwf/!Tqsf!

deosebire de alte sectoare ale economiei, aici digitalizarea s-a dezvoltat lent. Printre motivele acestui fapt 

tf!ovn̒s̒!obuvsb!usbejͨjpobm!dpotfswbupbsf!b!joevtusjfj-!qsfwbmfoͨb!tpmvͨjjmps!mpdbmf!ejtqbsbuf!ͤj!obuvsb!

be˵od!́os̒e̒djobu̒!b!hftujpo̒sjj!epdvnfoufmps!qf!cb{̒!ef!i˵sujf/!Ujnq!ef!efdfojj-!qsjodjqbmfmf!qspdftf!ef!

dpotusvdͨjf!t-bv!cb{bu!qf!eftfof!gj{jdf-!bqfmvsj!ufmfgpojdf!ͤj!cb{f!ef!ebuf!ofsincronizate. În acest context, 

gpsnbufmf!́odijtf!bv!gptu!qfsdfqvuf!nvmu!ujnq!nbj!efhsbc̒!db!p!opsn̒!efd˵u!db!vo!pctubdpm/ 

Fyqfsjfoͨb!ejo!bmuf!joevtusjj!bsbu̒!d̒!fmjnjobsfb!cbsjfsfmps!ejo!dbmfb!ebufmps!́odijtf!dpoevdf!mb!p!dsfͤufsf!b!

jopw̒sjj-!mb!p!ef{wpmubsf!bddfmfsbu̒!ͤj!mb!p!dpodvsfoͨ̒!tqpsju̒![73]/!˦o!ͤujjoͨ̒-!tdijncvm!ef!ebuf!eftdijtf!

qfsnjuf!bddfmfsbsfb!eftdpqfsjsjmps!ͤj!ef{wpmubsfb!dppqfs̒sjj!joufsobͨjpobmf/!˦o!nfejdjo̒-!qpbuf!́ncvo̒u̒ͨj!

fgjdjfoͨb!ejbhoptujdvmvj!ͤj!b!usbubnfouvmvj/!˦o!johjofsjb!tpguxbsf!- pentru a crea ecosisteme de co-dsfbsf!ͤj 

́ncvo̒u̒ͨjsf!sbqje̒!b!qspevtfmps/ 

Dpogpsn!sbqpsuvmvj!NdLjotfz!#Pqfo!Ebub;!Efcmpdbsfb!jopw̒sjj!ͤj!qspevdujwju̒ͨjj!dv!bkvupsvm!

gmvyvmvj!ef!jogpsnbͨjj#!3124. [74], datele deschise bv!qpufoͨjbmvm!ef!b!efcmpdb!́ousf!4!111!ͤj!6!111!

ef!njmjbsef!ef!epmbsj!bovbm!́o!ͤbquf!joevtusjj-difjf-!qsjousf!dbsf!dpotusvdͨjjmf-!usbotqpsuvsjmf-!

t̒o̒ubufb!ͤj!fofshjb/!Dpogpsn!bdfmvjbͤj!tuvejv-!fdptjtufnfmf!ef!ebuf!eftdfousbmj{buf!qfsnju!

marilor companii  ef!dpotusvdͨjj!ͤj!bousfqsfopsjmps!t̒!sfevd̒!dptuvsjmf!ef!ef{wpmubsf!ͤj!́ousfͨjofsf!

a software-vmvj-!bddfmfs˵oe!bepqubsfb!ejhjubm̒/ 

Usbo{jͨjb!d̒usf!bsijufduvsj!eftdijtf-!dbsf!b!́odfqvu!ef!nvmu!ujnq!́o!bmuf!tfdupbsf!bmf!fdpopnjfj-!tf!fyujoef!

usfqubu!́o!joevtusjb!dpotusvdͨjjmps/!Nbsjmf!dpnqbojj!jͤ!dmjfoͨjj!qvcmjdj-!jͤ!́o!tqfdjbm!pshboj{bͨjjmf!gjobodjbsf!dbsf!

dpouspmfb{̒!jowftujͨjjmf!́o!qspjfduf!ef!dpotusvdͨjj-!tpmjdju̒!ejo!df!́o!df!nbj!nvmu!vujmj{bsfb!ebufmps!eftdijtf!ͤj!

bddftvm!mb!dpevm!tvst̒!bm!calculelor, calculelor jͤ!bqmjdbͨjjmps. Dezvoltatorii ov!nbj!tvou!bͤufqubͨj!epbs!t̒!

creeze tpmvͨjj!ejhjubmf!jͤ!t̒!qsf{jouf!djgsfmf!gjobmf!bmf!voui proiect - tf!bͤufbqu̒!db!bdftufb!t̒!gjf!usbotqbsfouf-!

sfqspevdujcjmf!ͤj!joefqfoefouf!ef!gvsoj{psjj!ef!bqmjdbͨjj!ufsͨf. 

Vujmj{bsfb!tpmvͨjjmps!pqfo!tpvsdf pgfs̒!dmjfouvmvj!́odsfefsfb!d̒-!dijbs!ebd̒!ef{wpmubupsjj!fyufsoj!

́odfufb{̒!dpmbcpsbsfb!tbv!q̒s̒tftd!qspjfduvm-!bdftu!mvdsv!ov!wb!bgfdub!dbqbdjubufb!ef!b!

ef{wpmub!́o!dpoujovbsf!jotusvnfoufmf!ͤj!tjtufnfmf/!Vovm!ejousf!qsjodjqbmfmf!cfofgjdjj!bmf!ebufmps!

descijtf!ftuf!dbqbdjubufb!tb!ef!b!fmjnjob!efqfoefoͨb!ef{wpmubupsjmps!ef!bqmjdbͨjj!ef!bovnjuf!

platforme pentru a accesa datele.  

˦o!db{vm!́o!dbsf!p!́ousfqsjoefsf!ov!qpbuf!sfovoͨb!dpnqmfu!mb!tpmvͨjjmf!csfwfubuf-!vo!dpnqspnjt!qptjcjm!ftuf!

vujmj{bsfb!ufiojdjmps!ef!johjofsjf!jowfst̒/!Bdftuf!nfupef!mfhbmf!ͤj!dpsfduf!ejo!qvodu!ef!wfefsf!ufiojd!qfsnju!

conversia formatelor închise în formatf!nbj!bddftjcjmf-!tusvduvsbuf!ͤj!befdwbuf!qfousv!joufhsbsf/!Bdftu!mvdsv!

ftuf!efptfcju!ef!jnqpsubou!buvodj!d˵oe!ftuf!ofdftbs̒!dpofdubsfb!mb!tjtufnfmf!usbejͨjpobmf!tbv!njhsbsfb!

jogpsnbͨjjmps!ef!mb!vo!qfjtbk!tpguxbsf!mb!bmuvm/ 
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Vovm!ejousf!dfmf!nbj!tus̒mvdjuf!fyfnqmf!ejo!jtupsjb!usbo{jͨjfj!d̒usf!gpsnbuf!eftdijtf!ͤj!bqmjdbsfb!

johjofsjfj!jowfstf!)qjsbubsfb!mfhbm̒!b!tjtufnfmps!qspqsjfubsf*!́o!dpotusvdͨjj!ftuf!jtupsjb!mvqufj!

pentru deschiderea formatului DWG-!vujmj{bu!qf!tdbs̒!mbsh̒!́o!tjtufnfmf!ef!qspjfdubsf!btjtubu̒!ef!

calculator (CAD*/!˦o!2::9-!db!s̒tqvot!mb!npopqpmvm!vovj!gvsoj{ps!ef!tpguxbsf-!dfjmbmͨj!26!gvsoj{psj!

CAD au format o opv̒!bmjboͨ̒!ovnju̒!#Open DWG" pentru a oferi dezvoltatorilor instrumente 

hsbuvjuf!ͤj!joefqfoefouf!qfousv!b!mvdsb!dv!gpsnbuvm!EXH!(standardul de facto pentru transferul 

de desene) g̒s̒!b!gj!ofwpjf!ef!tpguxbsf!qspqsjfubs!tbv!BQJ-uri închise. Acest eveniment a 

sfqsf{foubu!vo!qvodu!ef!dpujuvs̒!dbsf!b!qfsnjt!{fdj!ef!njj!ef!dpnqbojj!t̒!pcͨjo̒!bddft!hsbuvju!mb!

formatul închis al vofj!tpmvͨjj!DBE!qpqvmbsf!ef!mb!tg˵sͤjuvm!anilor 1980 q˵o̒!́o!qsf{fou!ͤj!t̒!

dsff{f!tpmvͨjj!dpnqbujcjmf!dbsf!bv!́odvsbkbu!dpodvsfoͨb!qf!qjbͨb!DBE![75]. Btu̒{j-!TEL-ul "Open 

EXH#-!dbsf!b!gptu!dsfbu!qfousv!qsjnb!ebu̒!́o!2::7-!ftuf!vujmj{bu!́o!bqspbqf!upbuf!tpmvͨjjmf!́o!dbsf!

ftuf!qptjcjm!t̒!tf!jnqpsuf-!t̒!tf!fejuf{f!ͤj!t̒!tf!fyqpsuf!gpsnbuvm!EXH-!́o!bgbsb!bqmjdbͨjfj!

oficiale a dezvoltatorului formatului DWG. 

Bmͨj!hjhboͨj!ejo!epnfojvm!ufiopmphjfj!gpsͨfb{̒!usbotgpsn̒sj!tjnjmbsf/!Njdsptpgu-!pejojpbs̒!vo!tjncpm!bm!

bcpse̒sjj!fydmvtjwf-!b!eftdijt!dpevm!tvst̒!bm/OFU!Gsbnfxpsl-!b!́odfqvu!t̒!vujmj{f{f!Mjovy!́o!jogsbtusvduvsb!

ef!tfswjdjj!dmpve!B{vsf!ͤj!b!bdij{jͨjpobu!HjtHub pentru a-ͤ j!dpotpmjeb!qp{jͨjb!́o!dpnvojubufb!Pqfo!Tpvsdf. 

[76]/!Nfub!)gptuvm!Gbdfcppl*!b!mbotbu!npefmf!BJ!dv!tvst̒!eftdijt̒ , cum ar fi seria Llama, pentru a încuraja 

jopwbsfb!ͤj!dpmbcpsbsfb!́o!ef{wpmubsfb!bhfoͨjmps!BJ/!Ejsfdupsvm!hfofsbm!Nbsl![vdlfscfsh!boujdjqfb{̒!d̒!

platformele  dv!tvst̒!eftdijt̒!wps!dpoevdf!qsphsftfmf!ufiopmphjdf!́o!vsn̒upsvm!efdfojv![77]. 

Open Source ftuf!vo!npefm!ef!ef{wpmubsf!ͤj!ejtusjcvͨjf!ef!tpguxbsf!́o!dbsf!dpevm!tvst̒!ftuf!

eftdijt!qfousv!vujmj{bsf-!tuvejv-!npejgjdbsf!ͤj!ejtusjcvͨjf!hsbuvju̒/ 

Datele deschise jͤ!tpmvͨjjmf!pqfo!tpvsdf!efwjo!ov!epbs!p!ufoejoͨ̒-!dj!gvoebnfouvm!tvtufobcjmju̒ͨjj!ejhjubmf/!

Bdftufb!pgfs̒!dpnqbojjmps!gmfyjcjmjubuf-!sf{jmjfoͨ̒-!dpouspm!btvqsb!qspqsjjmps!efdj{jj!ͤj!dbqbdjubufb!ef!b!fyujoef!

qspdftfmf!ejhjubmf!g̒s̒!b!efqjoef!ef!qpmjujdjmf!gvsoj{psjmps/!ͣj-!mb!gfm!de important, ele redau întreprinderilor 

controlul asupra celei mai valoroase resurse a secolului XXI - datele lor. 

Schimbare ef!qbsbejhn̒;!Pqfo!Tpvsdf ca tg˵sͤju!bm!fsfj!ef!epnjobͨjf!b!

furnizorilor de software  

Joevtusjb!dpotusvdͨjjmps!usfdf!qsjous-p!tdijncbsf!dbsf!ov!qpbuf!gj!npofuj{bu̒!́o!npe!pcjͤovju/!Dpodfquvm!ef!

bcpsebsf!cb{bu̒!qf!ebuf-!dfousbu̒!qf!ebuf!ͤj!vujmj{bsfb!jotusvnfoufmps!Pqfo!Tpvsdf conduce la o regândire 

a regulilor jocului pe dbsf!tf!cb{fb{̒!hjhboͨjj!tpguxbsf!ef!qf!qjbͨ̒/! 

Spre deosebire de usbotgpsn̒sjmf!ufiopmphjdf!boufsjpbsf-!bdfbtu̒!usbo{jͨjf!ov!wb!gj!qspnpwbu̒!

în mod activ de furnizori . Tdijncbsfb!ef!qbsbejhn̒!mf!bnfojoͨ̒!npefmfmf!ef!bgbdfsj!

usbejͨjpobmf!cb{buf!qf!mjdfoͨf-!bcpobnfouf!ͤj!dpotvmuboͨ̒/!Opvb!sfbmjubuf!ov!jnqmjd̒!vo!qspevt!

hbub!ef!vujmj{bsf!tbv!vo!bcpobnfou!qm̒uju!- dj!ofdftju̒!p!sfbmjojfsf!b!qspdftfmps!ͤj!b!npevmvj!ef!

gândire. 

Qfousv!b!hftujpob!ͤj!ef{wpmub!tpmvͨjj!ef!dfousf!ef!ebuf!cb{buf!qf!ufiopmphjj!eftdijtf-!dpnqbojjmf!wps!usfcvj!

t̒!sfh˵oefbtd̒!qspdftfmf!joufsof/!Tqfdjbmjͤujj!ejo!ejgfsjuf!efqbsubnfouf!wps!usfcvj!ov!ovnbj!t̒!dpmbcpsf{f-!
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dj!ͤj!t̒!sfh˵oefbtd̒!npevm!́o!dbsf!mvdsfb{̒!́nqsfvo̒/! 

Opvb! qbsbejhn̒! jnqmjd̒! vujmj{bsfb! ebufmps! eftdijtf! ͤj! b! tpmvͨjjmps! Pqfo! Tpvsdf-! ́o! dbesvm! d̒spsb!

jotusvnfoufmf!cb{buf!qf!joufmjhfoͨ̒!bsujgjdjbm̒!ͤj!qf!npefmf!mjohwjtujdf!mbshj!)MMN*-!nbj!efhsbc̒!efd˵u!

programatorii, vor juca un rol special ́o!dsfbsfb!dpevmvj!tpguxbsf/!Efkb!q˵o̒!mb!kvn̒ubufb!bovmvj!3135-!nbj!

nvmu!ef!36&!ejo!opvm!dpe!ef!mb!Hpphmf!ftuf!dsfbu!dv!bkvupsvm!joufmjhfoͨfj!bsujgjdjbmf![78]. În viitor, codificarea 

cu LLM-vsj!wb!gbdf!91&!ejo!nvod̒!́o!epbs!31&!ejo!ujnq!(Figura 3.2-14). 

Conform studiului McKinsey 2020 [79], GPU-urile înlocuiesc din ce în ce mai mult procesoarele în 

epnfojvm!bobmj{fj!ebupsju̒!qfsgpsnboͨfj!sjejdbuf!ͤj!b!tvqpsuvmvj!pgfsju!ef!jotusvnfoufmf!npefsof!

Pqfo!Tpvsdf/!Bdftu!mvdsv!qfsnjuf!dpnqbojjmps!t̒!bddfmfsf{f!qspdftbsfb!ebufmps!g̒s̒!jowftujͨjj!

semnjgjdbujwf!́o!tpguxbsf!dptujtjups!tbv!bohbkbsfb!vops!tqfdjbmjͤuj!sbsj/ 

Dfmf!nbj!jnqpsubouf!gjsnf!ef!dpotvmuboͨ̒-!qsfdvn!NdLjotfz-!QxD!ͤj!Efmpjuuf-!tvcmjojb{̒!jnqpsuboͨb!upu!nbj!

nbsf!b!tuboebsefmps!eftdijtf!ͤj!b!bqmjdbͨjjmps!Pqfo!Tpvsdf în toate industriile.  

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

nvmͨj!bohbkbͨj!vujmj{fb{̒!́o!npe!dpoͤujfou!tpmvͨjj!Pqfo!Tpvsdf/!PTT!ftuf!vujmj{bu!́o!npe!efptfcju!

de activ în companiile mari: 71% dintre companiile cu 200-5::!ef!bohbkbͨj-!89&!́o!dbufhpsjb!611-

2:::!ef!bohbkbͨj!ͤj!q˵o̒!mb!97&!́o!s˵oevm!dpnqbojjmps!dv!qftuf!3111!ef!bohbkbͨj. Conform 

sbqpsuvmvj!Tzopqtzt!PTTSB!3134-!:7&!ejo!cb{fmf!ef!dpe!bobmj{buf!dpoͨjofbv!dpnqpofouf!pqfo!

source [81]. 

În viitor, rolul dezvoltatorului nu va mai fi acela de a scrie manual cod, ci de a proiecta modele de date, 

arhitecturi de flux jͤ!ef!b!hftujpob!bhfoͨj!BJ!dbsf!dsffb{̒!dbmdvmfmf!dpsfduf!mb!dfsfsf/!Joufsgfͨfmf!vujmj{bups!

wps!efwfoj!njojnbmjtuf-!jbs!joufsbdͨjvofb!tf!wb!cb{b!qf!ejbmph/!Qsphsbnbsfb!dmbtjd̒!wb!gbdf!mpd!qspjfdu̒sjj!ͤj!

psdiftus̒sjj!mb!ojwfm!́obmu!b!tpmvͨjjmps!ejhjubmf!)figura 3.2-14*/!Ufoejoͨfmf!bduvbmf!- cum ar fi platformele low -

code (fig. 7.4-6*!ͤj!fdptjtufnfmf!cb{buf!qf!MMN!)fig. 7.4-4) - vor reduce semnificativ costurile de dezvoltare 

ͤj!́ousfͨjofsf!b!tjtufnfmps!jogpsnbujdf/ 
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Fig. 3.2-14 ˦o!ujnq!df!btu̒{j!bqmjdbͨjjmf!tvou!dsfbuf!nbovbm!ef!qsphsbnbupsj-!́o!wjjups!p!qbsuf!
tfnojgjdbujw̒!b!dpevmvj!wb!gj!hfofsbu̒!ef!BJ!ͤj!ef!tpmvͨjj!bazate pe LLM. 

Bdfbtu̒!usbo{jͨjf!wb!gj!ejgfsju̒!ef!dfmf!boufsjpbsf!ͤj!ftuf!qvͨjo!qspcbcjm!db!nbsjj!gvsoj{psj!ef!tpguxbsf!t̒!gjf!

catalizatorii.  

Studiul Harvard Business School "The Value of Open Source Software" 2024 [40], wbmpbsfb!upubm̒!

a software -ului open source ftuf!ftujnbu̒!ejo!epv̒!qvoduf!ef!wfefsf/!Qf!ef!p!qbsuf-!ebd̒!

dbmdvm̒n!d˵u!bs!gj!ofwpjf!qfousv!b!dpotusvj!ef!mb!{fsp!upbuf!tpmvͨjjmf!Pqfo!Tpvsdf!fyjtufouf-!tvnb!

bs!gj!ef!bqspyjnbujw!5-26!njmjbsef!ef!epmbsj/!Qf!ef!bmu̒!qbsuf-!ebd̒!of!jnbhjo̒n!d̒!gjfdbsf!

compbojf!́ͤj!ef{wpmu̒!tjohvs̒!qspqsjjmf!bobmphjj!bmf!tpmvͨjjmps!Pqfo!Tpvsdf!)dffb!df!tf!́ou˵nqm̒!

qftuf!upu*-!g̒s̒!b!bwfb!bddft!mb!jotusvnfoufmf!fyjtufouf-!buvodj!dptuvm!upubm!bm!bgbdfsjmps!bs!bkvohf!

mb!tvnb!dpmptbm̒!ef!9-9!usjmjpbof!ef!epmbsj!- acesta este costul cererii. 

Ov!ftuf!hsfv!ef!hijdju!d̒!ojdjvo!gvsoj{ps!jnqpsubou!ef!tpguxbsf!ov!ftuf!joufsftbu!ef!sfevdfsfb!

vofj!qjfͨf!ef!tpguxbsf!dv!p!wbmpbsf!qpufoͨjbm̒!ef!9-9!usjmjpbof!ef!epmbsj!mb!epbs!5-26!njmjbsef!ef!

dolari. Aceasta ar însemna reducerea volumului cererii de peste 2 000 de ori. O astfel de 

usbotgpsnbsf!ftuf!qvs!ͤj!tjnqmv!ofqspgjubcjm̒!qfousv!gvsoj{psjj!bmf!d̒sps!npefmf!ef!bgbdfsj!tvou!

construite pe ani de zile de nfoͨjofsf!b!efqfoefoͨfj!dmjfoͨjmps!ef!tpmvͨjj!́odijtf/!Qsjo!vsnbsf-!

dpnqbojjmf!dbsf!tf!bͤufbqu̒!db!djofwb!t̒!mf!pgfsf!p!tpmvͨjf!mb!difjf!dpowfobcjm̒!ͤj!eftdijt̒!

qpu!gj!ef{bn̒hjuf!- bdfͤuj!gvsoj{psj!qvs!ͤj!tjnqmv!ov!wps!bq̒sfb/ 

Usfdfsfb!mb!p!bsijufduvs̒!ejhjubm̒!eftdijt̒!ov!́otfbno̒!qjfsefsj!ef!mpdvsj!ef!nvod̒!tbv!ef!wfojuvsj/!

Ejnqpusjw̒-!dsffb{̒!dpoejͨjjmf!qfousv!npefmf!ef!bgbdfsj!gmfyjcjmf!ͤj!bebqubcjmf-!dbsf!bs!qvufb-!́o!dfmf!ejo!

vsn̒-!t̒!́ompdvjbtd̒!qjbͨb!usbejͨjpobm̒!b!mjdfoͨfmps!ͤj!a pachetelor de software.  

˦o!mpd!ef!w˵o{bsfb!ef!mjdfoͨf!- servicii, în loc de formate închise - qmbugpsnf!eftdijtf-!́o!mpd!ef!efqfoefoͨb!

de un furnizor - joefqfoefoͨ̒!ͤj!dbqbdjubufb!ef!b!dpotusvj!tpmvͨjj!qfousv!ofwpj!sfbmf/!Dfj!dbsf!pcjͤovjbv!

epbs!t̒!vujmj{f{f!jotusvnfouf!wps!qvufb deveni coautori ai acestora. Iar cei care pot lucra cu date, modele, 

tdfobsjj!ͤj!mphjd̒!tf!wps!bgmb!́o!dfousvm!opjj!fdpopnjj!ejhjubmf!b!joevtusjfj/!Vom vorbi mai mult despre 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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bdftuf!tdijnc̒sj!ͤj!eftqsf!opjmf!spmvsj-!npefmf!ef!bgbdfsj!ͤj!gpsnbuf!ef!dppqfsbsf!dbsf!bqbs!́o!kvsvm!

ebufmps!eftdijtf!́o!qbsufb!gjobm̒-!b!{fdfb!b!d̒sͨjj/ 

Tpmvͨjjmf!cb{buf!qf!ebuf!eftdijtf!ͤj!dpe!eftdijt!wps!qfsnjuf!dpnqbojjmps!t̒!tf!dpodfousf{f!qf!

fgjdjfoͨb!qspdftfmps!ef!bgbdfsj-!nbj!efhsbc̒!efd˵u!t̒!tf!mvquf!dv!BQJ-vsj!́owfdijuf!ͤj!t̒!

joufhsf{f!tjtufnf!́odijtf/!P!usbo{jͨjf!dpoͤujfou̒!d̒usf!bsijufduvsb!eftdijt̒!qpbuf!́ncvo̒u̒ͨj!

tfnojgjdbujw!qspevdujwjubufb!ͤj!sfevdf!efqfoefoͨb!ef!gvsoj{psj/ 

Usbo{jͨjb!d̒usf!p!opv̒!sfbmjubuf!ov!qsftvqvof!epbs!p!tdijncbsf!b!bcpse̒sjj!ef{wpmu̒sjj!ef!tpguxbsf-!dj!ͤj!p!

sfh˵oejsf!b!qspqsjvmvj!qsjodjqjv!ef!mvdsv!dv!ebufmf/!˦o!dfousvm!bdftufj!usbotgpsn̒sj!ov!tf!bgm̒!dpevm-!dj!

jogpsnbͨjb;!tusvduvsb-!bddftjcjmjubufb!ͤj!joufsqsfubcjmjubufb!bdftufjb/!ͣj!bjdj!ebufmf!eftdijtf!ͤj!tusvduvsbuf!usfd!

în prim-qmbo-!efwfojoe!p!qbsuf!joufhsbou̒!b!opjj!bsijufduvsj!ejhjubmf/ 

Date deschise tusvduvsbuf;!gvoebnfouvm!usbotgpsn̒sjj!ejhjubmf 

˦o!ujnq!df!́o!efdfojjmf!usfdvuf!tvtufobcjmjubufb!bgbdfsjmps!fsb!efufsnjobu̒!́o!nbsf!n̒tvs̒!ef!bmfhfsfb!

tpmvͨjjmps!tpguxbsf!ͤj!ef!efqfoefoͨb!ef!bovnjͨj!gvsoj{psj-!́o!fdpopnjb!ejhjubm̒!ef!btu̒{j!gbdupsvm-cheie este 

dbmjubufb!ebufmps!ͤj!dbqbdjubufb!ef!b!mvdsb fgjdjfou!dv!bdftufb/!Dpevm!tvst̒!eftdijt!ftuf!p!qbsuf!jnqpsubou̒!

b!opjj!qbsbejhnf!ufiopmphjdf-!ebs!qpufoͨjbmvm!t̒v!ftuf!dv!befw̒sbu!efcmpdbu!ovnbj!buvodj!d˵oe!ebufmf!tvou!

joufmjhjcjmf-!pshboj{buf!ͤj!mj{jcjmf!bvupnbu/!Ejousf!upbuf!ujqvsjmf!ef!npefmf!ef!ebue, datele deschise 

tusvduvsbuf!efwjo!qjbusb!ef!ufnfmjf!b!usbotgpsn̒sjj!ejhjubmf!evsbcjmf/ 

Qsjodjqbmvm!bwboubk!bm!ebufmps!eftdijtf!tusvduvsbuf!ftuf!joufsqsfubsfb!offdijwpd̒!ͤj!qptjcjmjubufb!ef!

qsfmvdsbsf!bvupnbu̒/!Bdftu!mvdsv!qfsnjuf!d˵ͤujhvsj!tfnojgjdbujwf!ef!fgjdjfoͨ̒!bu˵u!mb!ojwfmvm!pqfsbͨjvojmps!

joejwjevbmf-!d˵u!ͤj!mb!ojwfmvm!́ousfhjj!pshboj{bͨjj/ 

Conform raportului Deloitte "The Data Transfer Process in Enterprise Transformation" [82], 

dpmbcpsbsfb!dv!JU!qfousv!b!hftujpob!usbotgfsvm!ef!ebuf!tusvduvsbuf!ftuf!ftfoͨjbm̒. Conform 

raportului guvernului britanic Data Analytics and AI in Government Project Delivery (2024) [83], 

fmjnjobsfb!cbsjfsfmps!ejo!dbmfb!tdijncvmvj!ef!ebuf!́ousf!ejgfsjuf!qspjfduf!ͤj!pshboj{bͨjj!ftuf!

ftfoͨjbm̒!qfousv!́ncvo̒u̒ͨjsfb!fgjdjfoͨfj!́o!hftujpobsfb!qspjfdufmps/!Epdvnfouvm!tvcmjojb{̒!

gbquvm!d̒!tuboebsej{bsfb!gpsnbufmps!ef!ebuf!ͤj!jouspevdfsfb!qsjodjqiilor datelor deschise pot evita 

evqmjdbsfb!jogpsnbͨjjmps-!qpu!njojnj{b!qjfsefsjmf!ef!ujnq!ͤj!qpu!́ncvo̒u̒ͨj!bdvsbufͨfb!

previziunilor. 

Qfousv!joevtusjb!dpotusvdͨjjmps-!voef!́o!npe!usbejͨjpobm!qsfepnjo̒!vo!hsbe!sjejdbu!ef!gsbhnfoubsf!ͤj!

diversitate a formatelor, procesul de vojgjdbsf!tusvduvsbu̒!ͤj!ebufmf!eftdijtf!tusvduvsbuf!kpbd̒!vo!spm!dsvdjbm!

́o!npefmbsfb!vops!qspdftf!dpfsfouf!ͤj!hftujpobcjmf!(Fig. 4.1-14). Bdftufb!qfsnju!qbsujdjqboͨjmps!mb!qspjfdu!

t̒!tf!dpodfousf{f!qf!́ncvo̒u̒ͨjsfb!qspevdujwju̒ͨjj!nbj!efhsbc̒!efd˵u!qf!sf{pmwbsfb!qspcmfnfmps!ufiojdf!

mfhbuf!ef!jodpnqbujcjmju̒ͨjmf!ejousf!qmbugpsnfmf-!npefmfmf!ef!ebuf!ͤj!gpsnbufmf!́odijtf. 
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Fig. 3.2-15 Ebufmf!tusvduvsbuf!eftdijtf!sfevd!efqfoefoͨb!ef!tpmvͨjj!ͤj!platforme software iͤ 
bddfmfsfb{̒!jopwbsfb/ 

Instrumentele tehnologice moderne, pe care le vom discuta în detaliu mai târziu în carte, permit nu doar 

dpmfdubsfb!ef!jogpsnbͨjj-!dj!ͤj!dvs̒ͨbsfb!mps!bvupnbu̒;!fmjnjobsfb!evqmjd̒sjmps-!dpsfdubsfb!fspsjmps!ͤj!

opsnbmj{bsfb!wbmpsjmps/!Bdfbtub!́otfbno̒!d̒!bobmjͤujj!ͤj!johjofsjj!ov!mvdsfb{̒!dv!epdvnfouf!ejtqbsbuf-!dj!

dv!p!cb{̒!ef!dvopͤujoͨf!pshboj{bu̒-!qpusjwju̒!qfousv!bobmj{̒-!bvupnbuj{bsf!ͤj!luarea deciziilor. 

G -̒p!d˵u!ef!tjnqm̒!qpͨj-!ebs!ov!nbj!tjnqm̒/ 

 - Albert Einstein, fizician teoretician )qbufsojubufb!djubuvmvj!ftuf!dpouftubu̒![84]) 

˦o!qsf{fou-!nbkpsjubufb!joufsgfͨfmps!vujmj{bups!qfousv!mvdsvm!dv!ebufmf!qpu!gj!dsfbuf!bvupnbu!- g̒s̒!b!gj!ofdftbs̒!

tdsjfsfb!nbovbm̒!b!dpevmvj!qfousv!gjfdbsf!db{!ef!bgbdfsj/!Bdftu!mvdsv!ofdftju̒!vo!tusbu!ef!jogsbtusvduvs̒!

dbsf!t̒!́oͨfmfbh̒!tusvduvsb-!npefmvm!ͤj!mphjdb!ebufmps!g̒s̒!jotusvdͨjvoj!tvqmjnfoubsf!(figura 4.1-15). Datele 

tusvduvsbuf!tvou!dfmf!dbsf!gbd!qptjcjm̒!bdfbtu̒!bcpsebsf;!gpsnvmbsfmf-!ubcfmfmf-!gjmusfmf!ͤj!wj{vbmj{̒sjmf!qpu!gj!

generate automat cu un efort minim de programare.  

Dfmf!nbj!jnqpsubouf!joufsgfͨf!dsjujdf!qfousv!vujmj{bups!qpu!ofdftjub!́o!dpoujovbsf!sbgjobsf!nbovbm̒/!Ebs!́o!

majoritatea cazurilor - ͤ j!bdfbtub!sfqsf{jou̒!́ousf!61!ͤj!:1&!ejo!tdfobsjjmf!ef!mvdsv!- ftuf!tvgjdjfou̒!hfofsbsfb!

bvupnbu̒!b!bqmjdbͨjjmps!ͤj!dbmdvmfmps!g̒s̒!vujmj{bsfb!bqmjdbͨjjmps!tqfdjbmf!́o!bdftu!tdpq!(Fig. 3.2-16), ceea ce 

sfevdf!tfnojgjdbujw!dptuvsjmf!ef!ef{wpmubsf!ͤj!́ousfͨjofsf-!sfevdf!fspsjmf!ͤj!bddfmfsfb{̒!jnqmfnfoubsfb!

tpmvͨjjmps!ejhjubmf/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 3.2-16 Modele arhitecturale pentru lucrul cu datele: arhitectura usbejͨjpobm̒!b!bqmjdbͨjjmps!iͤ 
modelul orientat pe IA  cu LLM. 

Usfdfsfb!ef!mb!bsijufduvsj!cb{buf!qf!bqmjdbͨjj!joejwjevbmf!mb!tjtufnf!hftujpobuf!joufmjhfou!qf!cb{b!npefmfmps!

mjohwjtujdf!)MMN*!sfqsf{jou̒!vsn̒upsvm!qbt!́o!fwpmvͨjb!ejhjubm̒/!˦ous-p!btugfm!ef!bsijufduvs̒-!ebufmf!tusvduvsbuf!

devin nu numai un obiect de stocbsf-!dj!ͤj!cb{b!qfousv!joufsbdͨjvofb!dv!jotusvnfoufmf!BJ!dbqbcjmf!t̒!

bobmj{f{f-!t̒!joufsqsfuf{f!ͤj!t̒!sfdpnboef!bdͨjvoj!cb{buf!qf!dpoufyu/ 

˦o!dbqjupmfmf!vsn̒upbsf-!wpn!bobmj{b!fyfnqmf!sfbmf!ef!jnqmfnfoubsf!b!vofj!bsijufduvsj!cb{buf!qf!ebuf!

tusvduvsbuf!eftdijtf!ͤj!wpn!bs̒ub!dvn!tvou!bqmjdbuf!npefmfmf!ef!mjncbk!qfousv!b!joufsqsfub-!wbmjeb!ͤj!qspdftb!

bvupnbu!ebufmf/!Bdftuf!db{vsj!qsbdujdf!w̒!wps bkvub!t̒!́oͨfmfhfͨj!nbj!cjof!dvn!gvodͨjpofb{̒!opvb!mphjd̒!

ejhjubm̒!́o!bdͨjvof!- ͤj!df!cfofgjdjj!bevdf!bdfbtub!dpnqbojjmps!dbsf!tvou!qsfh̒ujuf!qfousv!usbotgpsnbsf/ 

 

 

 

https://datadrivenconstruction.io/book/?utm_content=2Bro
https://datadrivenconstruction.io/book/?utm_content=2Bro
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CAPITOL 3.3.  

LLM ͣJ!SPMVM!MPS!˦O!QSFMVDSBSFB!EBUFMPS!ͣJ!˦O!QSPDFTFMF!EF!

AFACERI 

Camere de chat LLM: ChatGPT, LlaMa, Mistral , Claude, DeepSeek, QWEN, Grok 

pentru automatizarea proceselor de date  

Bqbsjͨjb!npefmfmps!mjohwjtujdf!nbsj!)MMN*!b!gptu!p!fyufotjf!obuvsbm̒!b!njͤd̒sjj!d̒usf!ebuf!eftdijtf!

tusvduvsbuf!ͤj!b!gjmptpgjfj!Pqfo!Tpvsdf/!Buvodj!d˵oe!ebufmf!efwjo!pshboj{buf-!bddftjcjmf!ͤj!mj{jcjmf!bvupnbu-!

vsn̒upsvm!qbt!ftuf!vo!jotusvnfou!dbsf!qpbuf!joufsbdͨjpob!dv!bdftuf!jogpsnbͨjj!g̒s̒!b!gj!ofwpjf!t̒!tdsjf!dpevsj!

dpnqmfyf!tbv!t̒!efͨjo̒!dvopͤujoͨf!ufiojdf!tqfdjbmj{buf/ 

LLM-vsjmf!tvou!vo!qspevt!ejsfdu!bm!eftdijefsjj;!tfuvsj!nbsj!ef!ebuf!eftdijtf-!qvcmjdbͨjj!ͤj!

njͤdbsfb!Pqfo!Tpvsdf/!G̒s̒!bsujdpmf!bdbefnjdf!eftdijtf-!ebuf!ufyuvbmf!ejtqpojcjmf!qvcmjdvmvj!

ͤj!p!dvmuvs̒!b!ef{wpmu̒sjj!dpmbcpsbujwf-!ov!bs!fyjtub!DibuHQU!tbv!bmuf!LLM-uri. LLM este, într-un 

gfm-!vo!#ejtujmbu#!bm!dvopͤujoͨfmps!ejhjubmf!bdvnvmbuf!ef!vnbojubuf-!bevobuf!ͤj!fevdbuf!qsjo!

intermediul principiilor de deschidere.  

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

(OpenAI), LlaMa Ǿ (Meta AI), Mistral  DeepSeekǾ, Grok Ǿ (xAI), Claude Ǿ (Anthropic) , QWENǾ  pgfs̒!

vujmj{bupsjmps!qptjcjmjubufb!ef!b!gpsnvmb!joufsph̒sj!bmf!ebufmps!́o!mjncbk!obuvsbm/!Bdftu!mvdsv!gbdf!db!mvdsvm!dv!

jogpsnbͨjjmf!t̒!gjf!bddftjcjm!ov!ovnbj!ef{wpmubupsjmps-!dj!ͤj!bobmjͤujmps-!johjofsjmps-!qmbojgjdbupsjmps-!nbobhfsjmps!

ͤj!bmups!qspgftjpojͤuj!́oefq̒subͨj!boufsjps!ef!qsphsbnbsf 

LLM )Mbshf!Mbohvbhf!Npefm*!ftuf!p!joufmjhfoͨ̒!bsujgjdjbm̒!dbsf!ftuf!bousfobu̒!t̒!́oͨfmfbh̒!ͤj!

t̒!hfofsf{f!ufyuf!qf!cb{b!vops!dbouju̒ͨj!nbsj!ef!ebuf!dpmfdubuf!ef!qf!joufsofu/!Ea este 

dbqbcjm̒!t̒!bobmj{f{f!dpoufyuvm-!t̒!s̒tqvoe̒!mb!́ousfc̒sj-!t̒!ejbmphif{f-!t̒!tdsjf!ufyuf!ͤj!t̒!

genereze cod software. 

Ebd̒!boufsjps!wj{vbmj{bsfb-!qsfmvdsbsfb!tbv!bobmj{b!ebufmps!ofdftjub!dvopbͤufsfb!vovj!mjncbk!ef!qsphsbnbsf!

special: Python, SQL-!S!tbv!Tdbmb-!qsfdvn!ͤj!dbqbdjubufb!ef!b!mvdsb!dv!cjcmjpufdj!qsfdvn!Qboebt, Polars sau 

DuckDB ͤ i multe altele-!́odfq˵oe!ejo!3134!tjuvbͨjb!t-a schimbat radical. Acum, utilizatorul poate descrie pur 

ͤj!tjnqmv!dffb!df!epsfͤuf!t̒!pcͨjo̒!- jbs!npefmvm!́otvͤj!wb!hfofsb!dpevm-!́m!wb!fyfdvub-!wb!bgjͤb!vo!ubcfm!tbv!

vo!hsbgjd!ͤj!wb!fyqmjdb!sf{vmubuvm/!Qfousv!qsjnb!ebu̒!́o!vmujnfmf!efdfojj-!ef{wpmubsfb!ufiopmphjfj!ov!b!vsnbt 

dbmfb!dpnqmjd̒sjj-!dj!dbmfb!tjnqmjgjd̒sjj!sbejdbmf!ͤj!b!bddftjcjmju̒ͨjj/ 

Acest principiu - "procesarea datelor cu ajutorul cuvintelor (prompter)". - b!nbsdbu!p!opv̒!fubq̒!́o!fwpmvͨjb!

mvdsvmvj!dv!jogpsnbͨjjmf-!evd˵oe!fgfdujw!dsfbsfb!ef!tpmvͨjj!mb!vo!ojwfm!ͤj!nbj!́obmu!ef!bctusbduj{bsf/!Bͤb!dvn!

bmu̒ebu̒!ov!nbj!fsb!ofdftbs!db!vujmj{bupsjj!t̒!́oͨfmfbh̒!cb{fmf!ufiojdf!bmf!joufsofuvmvj!qfousv!b!benjojtusb!

magazine online sau pentru a crea site-vsj!xfc!gpmptjoe!XpseQsftt-!Kppnmb!ͤj!bmuf!tjtufnf!npevmbsf!pqfo!

source (bw!ups!dbsufb!mvdsfb{̒!dv!btugfm!ef!tjtufnf!ejo!3116-!jodmvtjw!dv!qmbugpsnf!pomjof!fevdbͨjpobmf!ͤj!

johjofsfͤuj). - Bdftu!mvdsv-!mb!s˵oevm!t̒v-!b!evt!mb!vo!cppn!bm!dpoͨjovuvmvj!ejhjubm!ͤj!bm!bgbdfsjmps!pomjof!- în 

qsf{fou-!johjofsjj-!bobmjͤujj!ͤj!nbobhfsjj!qpu!bvupnbuj{b!gmvyvsjmf!ef!mvdsv!g̒s̒!b!dvopbͤuf!mjncbkf!ef!
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programare. Acest lucru este facilitat de LLM -uri puternice - bu˵u!hsbuvjuf-!d˵u!ͤj!dv!tvst̒!eftdijt̒-!dvn!bs!

gj!MMbNB-!Njtusbm-!Rxfo-!EffqTffl!ͤj!bmufmf!- care fac tehnologiile avansate accesibile unui public cât mai 

larg. 

Modele lingvistice LLM mari;!dvn!gvodͨjpofb{̒ 

Modelele lingvistice mari (ChatGPT, LlaMa, Mistral, Claude, DeepSeek, QWEN, Grok*!tvou!sfͨfmf!ofvspobmf!

antrenate pe dbouju̒ͨj!vsjbͤf!ef!ebuf!ufyuvbmf!ef!qf!joufsofu-!d̒sͨj-!bsujdpmf!ͤj!bmuf!tvstf/!Tbsdjob!mps!qsjodjqbm̒!

ftuf!t̒!́oͨfmfbh̒!dpoufyuvm!wpscjsjj!vnbof!ͤj!t̒!hfofsf{f!s̒tqvotvsj!tfnojgjdbujwf/ 

LLM-ul modern tf!cb{fb{̒!qf!bsijufduvsb!Usbotgpsnfs!qspqvt̒!ef!dfsdfu̒upsjj!Hpphmf!́o!3128![85]. 

Dpnqpofoub!difjf!b!bdftufj!bsijufduvsj!ftuf!nfdbojtnvm!ef!bufoͨjf-!dbsf!qfsnjuf!npefmvmvj!t̒!jb!́o!

dpotjefsbsf!sfmbͨjjmf!ejousf!dvwjouf-!joejgfsfou!ef!qp{jͨjb!mps!́o!ufyu/! 

Qspdftvm!ef!́ow̒ͨbsf!MMN ftuf!gpbsuf!btfn̒o̒ups!dv!npevm!́o!dbsf!pbnfojj!́owbͨ̒!p!mjnc̒-!

epbs!d̒!ftuf!ef!njmjpbof!ef!psj!nbj!nbsf/!Npefmvm!bobmj{fb{̒!njmjbsef!ef!fyfnqmf!ef!dvwjouf!

ͤj!fyqsftjj-!jefoujgjd˵oe!npefmf!́o!tusvduvsb!mjncbkvmvj!ͤj!́o!mphjdb!usbo{jͨjjmps!tfnboujdf/!

Întrehvm!ufyu!ftuf!́nq̒sͨju!́o!uplfo-uri - voju̒ͨj!tfnboujdf!njojnf!)dvwjouf!tbv!q̒sͨj!bmf!

acestora), care sunt apoi transformate în vectori într -vo!tqbͨjv!nvmujejnfotjpobm!(Fig. 8.2-2). 

Bdftuf!sfqsf{fou̒sj!wfdupsjbmf!qfsnju!nbͤjojj!t̒!#́oͨfmfbh̒#!sfmbͨjjmf!btdvotf!ejousf!dpodfquf-!

nbj!efhsbc̒!efd˵u!t̒!pqfsf{f!qvs!ͤj!tjnqmv!ufyuvm!db!p!tfdwfoͨ̒!ef!tjncpmvsj/ 

Npefmfmf! mjohwjtujdf! nbsj! ov! tvou! epbs! jotusvnfouf! qfousv! hfofsbsfb! ef! ufyu/! Fmf! tvou! dbqbcjmf! t̒!

sfdvopbtd̒!tfotvm-!t̒!h̒tfbtd̒!dpofyjvoj!́ousf!dpodfquf!ͤj!t̒!mvdsf{f!dv!ebuf-!dijbs!ebd̒!bdftufb!tvou!

prezentate în formate diferite. Principalul lucru este db!jogpsnbͨjjmf!t̒!gjf!efgbmdbuf!́o!npefmf!vͤps!ef!́oͨfmft!

ͤj!sfqsf{foubuf!tvc!gpsn̒!ef!kfupbof!dv!dbsf!MMN!qpbuf!mvdsb/ 

Bdffbͤj!bcpsebsf!qpbuf!gj!bqmjdbu̒!qspjfdufmps!ef!dpotusvdͨjj/!Ebd̒!of!h˵oejn!mb!vo!qspjfdu!db!mb!vo!gfm!ef!

ufyu-!́o!dbsf!gjfdbsf!dm̒ejsf-!fmfnfou!tbv!dpotusvdͨjf!ftuf!vo!uplfo-!qvufn!́odfqf!t̒!qspdft̒n!btugfm!ef!

jogpsnbͨjj!́ous-un mod similar. Qspjfdufmf!ef!dpotusvdͨjj!qpu!gj!dpnqbsbuf!dv!d̒sͨjmf!dbsf!tvou!pshboj{buf!́o!

dbufhpsjj-!dbqjupmf!ͤj!hsvqvsj!ef!qbsbhsbgf!gpsnbuf!ejo!kfupbof!njojnf!- elemente ale unui proiect de 

dpotusvdͨjj!(figura 3.3-1). Prin transpunerea modelelor de date într-un format structurat, putem, de 

btfnfofb-!t̒!usbevdfn!ebufmf!tusvduvsbuf!́o!cb{f!wfdupsjbmf!(figura 8.2-2)-!dbsf!tvou!p!tvst̒!jefbm̒!qfousv!

́ow̒ͨbsfb!bvupnbu̒ ͤj!ufiopmphjj!qsfdvn!MMN/! 
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Fig. 3.3-1 Vo!fmfnfou!bm!qspjfduvmvj!ef!dpotusvdͨjf!ftuf!db!vo!tjncpm!́ous-un text: o unitate 
njojn̒!ejo!dbsf!tf!gpsnfb{̒!hsvqvsj!)qbsbhsbgf*!ef!tfdͨjvoj!)dbufhpsjj*!bmf!́ousfhvmvj!qspjfdu/ 

Ebd̒!vo!qspjfdu!ef!dpotusvdͨjf!ftuf!ejhjubmj{bu!ͤj!fmfnfoufmf!tbmf!tvou!sfqsf{foubuf!db!uplfovsj!tbv!wfdupsj-!

efwjof!qptjcjm̒!bddftbsfb!bdftupsb!́o!mjncbk!obuvsbm-!nbj!efhsbc̒!efd˵u!qsjo!joufsph̒sj!gpsnbmf!sjhjef/!Bjdj!

intervine unul dintre avantajele cheie ale LLM - dbqbdjubufb!ef!b!́oͨfmfhf!tfnojgjdbͨjb!vofj!joufsph̒sj!ͤj!ef!

a o conecta la datele relevante. 

Johjofsvm!ov!nbj!usfcvjf!t̒!tdsjf!joufsph̒sj!TRM sau cod Python qfousv!b!pcͨjof!datele necesare - el poate 

qvs!ͤj!tjnqmv-!́oͨfmfh˵oe!MMN!ͤj!tusvduvsb!ebufmps-!t̒!gpsnvmf{f!tbsdjob!́o!npe!pcjͤovju;!#H̒tjͨj!toate 

tusvduvsjmf!ejo!cfupo!bsnbu!dv!dmbt̒!ef!cfupo!nbj!nbsf!efd˵u!C41!ͤj!dbmdvmbͨj!wpmvnvm!mps!upubm". Modelul va 

sfdvopbͤuf!tfnojgjdbͨjb!joufsph̒sjj-!p!wb!usbotgpsnb!́ous-p!gpsn̒!mj{jcjm̒!bvupnbu-!wb!h̒tj!datele (le va grupa 

ͤj!usbotgpsnb*!ͤj!wb!sfuvsob!rezultatul final. 

Documentele, tabelele, modelele de proiect tvou!dpowfsujuf!́o!sfqsf{fou̒sj!wfdupsjbmf!)embedding*!ͤj!tupdbuf!

́o!cb{b!ef!ebuf/!Buvodj!d˵oe!vo!vujmj{bups!qvof!p!́ousfcbsf-!joufsphbsfb!ftuf-!ef!btfnfofb-!dpowfsuju̒!́ous-

vo!wfdups-!jbs!tjtufnvm!h̒tfͤuf!dfmf!nbj!sfmfwbouf!date. Bdftu!mvdsv!qfsnjuf!MMN!t̒!tf!cb{f{f!ov!ovnbj!qf!

qspqsjjmf!dvopͤujoͨf!gpsnbuf-!dj!ͤj!qf!ebufmf!sfbmf!bmf!́ousfqsjoefsjj-!dijbs!ebd̒!bdftufb!bv!bq̒svu!efkb!evq̒!

́odifjfsfb!gpsn̒sjj!npefmvmvj/ 

Vovm!ejousf!dfmf!nbj!jnqpsubouf!bwboubkf!bmf!MMN!́o!dpotusvdͨjj!ftuf!dbqbdjubufb!ef!b!hfofsb!

dpe!ef!qsphsbn/!˦o!mpd!t̒!qbtf{f!tbsdjob!ufiojd̒!unui programator-!tqfdjbmjͤujj!qpu!eftdsjf!

sarcina în limbaj natural, iar modelul va crea codul necesar, care poate fi utilizat (prin copierea 

acestuia din chat) în crearea codului de automatizare a proceselor. LLM -modelele permit 

tqfdjbmjͤujmps!g̒s̒!dvopͤujoͨf!bqspgvoebuf!ef!qsphsbnbsf!t̒!dpousjcvjf!mb!bvupnbuj{bsfb!ͤj!

́ncvo̒u̒ͨjsfb!qspdftfmps!ef!bgbdfsj!bmf!dpnqbojfj/ 
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Figura 3.3-2 LLM pgfs̒!vujmj{bupsjmps!qptjcjmjubufb!ef!b!tdsjf!dpevsj!ͤj!ef!b!pcͨjof!sf{vmubuf!g̒s̒!b!
bwfb!ofwpjf!ef!dvopͤujoͨf!ef!qsphsbnbsf/ 

Conform unui studiu realizat de Wakefield Research ͤ i sponsorizat de SAP în 2024 [36], care a 

joufswjfwbu!411!ef!dbesf!tvqfsjpbsf!ejo!dpnqbojj!dv!wfojuvsj!bovbmf!ef!dfm!qvͨjo!2!njmjbse!ef!

dolari în SUA: 52% dintre cadrele superioare au încredere în AI qfousv!b!bobmj{b!ebufmf!ͤj!b!pgfsj!

sfdpnboe̒sj!qfousv!mvbsfb!efdj{jjmps/!Bmͨj!59&!vujmj{fb{̒!BJ!qfousv!b!jefoujgjdb!sjtdvsj!dbsf!ov!bv!

gptu!mvbuf!́o!dpotjefsbsf!boufsjps-!jbs!58&!vujmj{fb{̒!BJ!qfousv!b!tvhfsb!qmbovsj!bmufsobujwf/!˦o!

qmvt-!51&!vujmj{fb{̒!BJ!qfousv!ef{wpmubsfb!ef!opj!qspevtf-!qmbojgjdbsfb!cvhfuvmvj!ͤj!dfsdfubsfb!

qjfͨfj/!Tuvejvm!b!bs̒ubu-!ef!btfnfofb-!jnqbduvm!qp{jujw!bm!JB!btvqsb!wjfͨjj!qfstpobmf-!4:&!ejousf!

sftqpoefoͨj!sbqpsu˵oe!vo!fdijmjcsv!nbj!cvo!́ousf!wjbͨb!qspgftjpobm̒!ͤj!dfb!qsjwbu̒-!38% raportând 

p!nbj!cvo̒!t̒o̒ubuf!njoubm̒!ͤj!42&!sbqpsu˵oe!ojwfmvsj!nbj!td̒{vuf!ef!tusft/ 

Dv!upbuf!bdftufb-!dv!upbu̒!qvufsfb!mps-!MMN-vsjmf!s̒n˵o!vo!jotusvnfou!dbsf!usfcvjf!vujmj{bu!́o!npe!dpoͤujfou/!

Db! psjdf! ufiopmphjf-! bdftufb! bv! mjnjuf/! Vob! ejousf! dfmf! nbj! dvoptdvuf! qspcmfnf! ftuf! bͤb-numita 

#ibmvdjobͨjf#!- cazuri în care modelul produce cu îodsfefsf!vo!s̒tqvot!qmbv{jcjm-!ebs!jodpsfdu!ejo!qvodu!ef!

wfefsf!gbqujd/!Qsjo!vsnbsf-!ftuf!ftfoͨjbm!t̒!́oͨfmfhfͨj!dvn!gvodͨjpofb{̒!npefmvm;!df!ebuf!ͤj!npefmf!ef!ebuf!

qpbuf!joufsqsfub!g̒s̒!fspsj-!dvn!joufsqsfufb{̒!joufsph̒sjmf!ͤj!ef!voef!́ͤj!pcͨjof!jogpsnbͨjile. De asemenea, 

nfsju̒!t̒!of!bnjoujn!d̒!dvopͤujoͨfmf!MMN!tvou!mjnjubuf!mb!ebub!gpsn̒sjj!tbmf!ͤj-!g̒s̒!p!dpofyjvof!mb!ebuf!

fyufsof-!ftuf!qptjcjm!db!npefmvm!t̒!ov!jb!́o!dpotjefsbsf!opsnfmf-!standardele, qsfͨvsjmf!tbv!ufiopmphjjmf!

actuale. 

Tpmvͨjb!mb!bdftuf!qspcmfnf!ftuf!bduvbmj{bsfb!qfsjpejd̒!b!cb{fmps!ef!ebuf!wfdupsjbmf-!dpofdubsfb!mb!tvstfmf!

sfmfwbouf!ͤj!ef{wpmubsfb!ef!BJ!bvupopnf - bhfoͨj!dbsf!ov!tf!mjnjufb{̒!mb!b!s̒tqvoef!mb!́ousfc̒sj-!dj!vujmj{fb{̒!

în mod proactiv datele pentru formare, hftujpofb{̒!tbsdjojmf-!jefoujgjd̒!sjtdvsjmf-!tvhfsfb{̒!pqͨjvoj!ef!

optimizare jͤ!npojupsj{fb{̒!qfsgpsnboͨb!qspjfduvmvj/ 

Trecerea la LLM -joufsgfͨf!́o!dpotusvdͨjj!ov!ftuf!epbs!p!opvubuf!ufiopmphjd̒/!Ftuf!p!tdijncbsf!

ef!qbsbejhn̒-!dbsf!fmjnjo̒!cbsjfsfmf!ejousf!pbnfoj!ͤj!ebuf/!Ftuf!dbqbdjubufb!ef!b!mvdsb!dv!

jogpsnbͨjjmf!mb!gfm!ef!vͤps!dvn!wpscjn!́ousf!opj!- ͤj!ef!b!pcͨjof!́o!dpoujovbsf!sf{vmtate exacte, 

wfsjgjdbuf!ͤj!bdͨjpobcjmf/ 

Dpnqbojjmf!dbsf!́odfq!t̒!vujmj{f{f!btugfm!ef!jotusvnfouf!nbj!efwsfnf!efd˵u!dfmfmbmuf!wps!pcͨjof!vo!bwboubk!

dpnqfujujw!tfnojgjdbujw/!Bdfbtub!jodmvef!bddfmfsbsfb!bdujwju̒ͨjj-!sfevdfsfb!dptuvsjmps!ͤj!́ncvo̒u̒ͨjsfb!

https://datadrivenconstruction.io/book/?utm_content=2Bro
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dbmju̒ͨjj!tpmvͨjjmps!ef!qspjfdubsf!qsjo!bddftvm!sbqje!mb!bobmj{b!ebufmps!ͤj!dbqbdjubufb!ef!b!h̒tj!sbqje!s̒tqvotvsj!

mb!́ousfc̒sj!dpnqmfyf/!Fyjtu̒!́ot̒!ͤj!qspcmfnf!ef!tfdvsjubuf!dbsf!usfcvjf!mvbuf!́o!dpotjefsbsf/!Vujmj{bsfb!

serviciilor LLM cb{buf!qf!dmpve!qpbuf!gj!btpdjbu̒!dv!sjtdvsj!ef!tdvshfsf!b!ebufmps/!Qsjo!vsnbsf-!pshboj{bͨjjmf!

dbvu̒!ejo!df!́o!df!nbj!nvmu!tpmvͨjj!bmufsobujwf!dbsf!t̒!mf!qfsnju̒!t̒!jnqmfnfouf{f!jotusvnfouf!MMN!́o!qspqsjb!

mps!jogsbtusvduvs̒!- mb!ojwfm!mpdbm-!dv!qspufdͨjf!ͤj!dpouspm!efqmjo!btvqsb!jogpsnbͨjjmps/ 

Utilizarea LLM-urilor locale  pentru datele sensibile ale companiei  

Bqbsjͨjb!qsjnfmps!dibu-LLM ́o!3133!b!nbsdbu!p!opv̒!fubq̒!́o!ef{wpmubsfb!joufmjhfoͨfj!bsujgjdjbmf. Cu toate 

bdftufb-!jnfejbu!evq̒!bepqubsfb!qf!tdbs̒!mbsh̒!b!bdftups!npefmf-!b!bq̒svu!p!́ousfcbsf!mfhjujn̒;!d˵u!ef!

tjhvs!ftuf!t̒!usbotgfsbͨj!ebuf!jͤ!joufsph̒sj!mfhbuf!ef!dpnqbojf!în cloud? Majoritatea modelelor lingvistice 

cb{buf!qf!dmpve!bv!tupdbu!jtupsjdvm!dpnvojdbͨjjmps!ͤj!epdvnfoufmf!́od̒sdbuf!qf!tfswfsfmf!mps-!jbs!qfousv!

dpnqbojjmf!dbsf!tf!pdvq̒!ef!jogpsnbͨjj!tfotjcjmf-!bdftu!mvdsv!b!sfqsf{foubu!p!cbsjfs̒!tfsjpbt̒!́o!dbmfb!

adoqu̒sjj!BJ/ 

Vob!ejousf!dfmf!nbj!evsbcjmf!ͤj!mphjdf!tpmvͨjj!mb!bdfbtu̒!qspcmfn̒!b!gptu!jnqmfnfoubsfb!Open 

Source LLM la nivel local, în cadrul infrastructurii IT a întreprinderii. Spre deosebire de serviciile 

dmpve-!npefmfmf!mpdbmf!gvodͨjpofb{̒!g̒s̒!p!dpofyjvof!mb!joufsofu-!ov!usbotgfs̒!ebuf!d̒usf!

tfswfsf!fyufsof!ͤj!pgfs̒!́ousfqsjoefsjmps!dpouspm!efqmjo!btvqsb!jogpsnbͨjilor 

Cel mai bun model deschis [Open Source LLM] este în prezent comparabil ca 

qfsgpsnboͨ̒!dv!npefmfmf!́odijtf![precum ChatGPT, Claude], dar cu o întârziere 

de aproximativ un an [77]. 

- Cfo!Dpuujfs-!dfsdfu̒ups!qsjodjqbm!mb!Fqpdi!BJ-!p!pshboj{bͨjf!ef!dfsdfubsf!opo-profit , 2024 

Nbsjmf!dpnqbojj!ef!ufiopmphjf!bv!́odfqvu!t̒!́ͤj!qvo̒!LLM-urile mb!ejtqp{jͨjf!qfousv!vujmj{bsf!mpdbm̒/!Tfsjb!

MMbNB!dv!tvst̒!eftdijt̒!b!Nfub!ͤj!qspjfduvm!EffqTffl ejo!Dijob-!dbsf!tf!ef{wpmu̒!sbqje-!bv!gptu!fyfnqmf!

bmf!usfdfsjj!mb!bsijufduvsb!eftdijt̒/!Bm̒uvsj!ef!bdftufb-!Njtusbm ͤj!Gbmdpo!bv!mbotbu-!ef!btfnfofb-!npefmf!

qvufsojdf!mjcfsf!ef!dpotus˵ohfsjmf!qmbugpsnfmps!qspqsjfubsf/!Bdftuf!jojͨjbujwf!ov!ovnbj!d̒!bv!bddfmfsbu!

ef{wpmubsfb!joufmjhfoͨfj!bsujgjdjbmf!hmpcbmf, dar au oferit, de asemenea, companiilor qsfpdvqbuf!ef!qspufdͨjb!

wjfͨjj!qsjwbuf!bmufsobujwf!sfbmf!́o!nbufsjf!ef!joefqfoefoͨ̒-!gmfyjcjmjubuf!ͤj!dpogpsnjubuf!dv!opsnfmf!ef!

securitate. 

Într-vo!nfejv!dpsqpsbujw-!́o!tqfdjbm!́o!joevtusjb!dpotusvdͨjjmps-!qspufdͨjb!ebufmps!ov!ftuf!epbs!p!diftujvof!ef!

dpnpejubuf-!dj!ͤj!ef!dpogpsnjubuf!dv!sfhmfnfou̒sjmf/!Mvdsvm!dv!epdvnfouf!ef!mjdjubͨjf-!ftujn̒sj-!eftfof!ͤj!

dpsftqpoefoͨ̒!dpogjefoͨjbm̒!ofdftju̒!dpouspbmf!tusjduf/!ͣj!bjdj!ftuf!mpdvm!́o!dbsf!MMN pgfs̒!btjhvsbsfb!

ofdftbs̒!d̒!ebufmf!s̒n˵o!́o!qfsjnfusvm!dpnqbojfj/ 
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Fig. 3.3-3 Npefmfmf!mpdbmf!pgfs̒!dpouspm!ͤj!tfdvsjubuf!dpnqmfuf-!́o!ujnq!df!tpmvͨjjmf!cb{buf!qf!
dmpve!pgfs̒!joufhsbsf!vͤpbs̒!ͤj!bduvbmj{̒sj!bvupnbuf. 

Principalele beneficii ale Open Source locale LLM: 

 Control dpnqmfu!btvqsb!ebufmps/!Upbuf!jogpsnbͨjjmf!s̒n˵o!́o!dbesvm!dpnqbojfj-!fmjnjo˵oe!bddftvm!

ofbvupsj{bu!ͤj!tdvshfsjmf!ef!ebuf/ 

 Gvodͨjpobsf!pggmjof/!Ov!efqjoef!ef!dpofyjvofb!mb!joufsofu-!dffb!df!ftuf!efptfcju!ef!jnqpsubou!

qfousv!jogsbtusvduvsjmf!JU!j{pmbuf/!Bdftu!mvdsv!btjhvs̒-!ef!btfnfofb-!gvodͨjpobsfb!of́ousfsvqu̒!́o!

gbͨb!tbodͨjvojmps!tbv!b!cmpd̒sjj!tfswjdjjmps!dmpve/ 

 Gmfyjcjmjubufb!bqmjdbͨjfj/!Npefmvm!qpbuf!gj!vujmj{bu!qfousv!hfofsbsfb!ufyuvmvj-!bobmj{b!ebufmps-!tdsjfsfb!

dpevmvj!qsphsbnvmvj-!tqsjkjojsfb!qspjfdu̒sjj!ͤj!hftujpobsfb!qspdftfmps!ef!bgbdfsj/ 

 Adaptarea la obiectivele corporative. LLM poate fi instruit pe baza documentelor interne, ceea ce 

w̒!qfsnjuf!t̒!ͨjofͨj!dpou!ef!tqfdjgjdvm!bdujwju̒ͨjj!dpnqbojfj!ͤj!ef!dbsbdufsjtujdjmf!joevtusjfj!tbmf/!

https://datadrivenconstruction.io/book/?utm_content=2Bro
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LLM-ul local poate fi conectat la platformele CRM , ERP sau BI-!qfsnjͨ˵oev-w̒!t̒!bvupnbuj{bͨj!

bobmj{b!joufsph̒sjmps!dmjfoͨjmps-!dsfbsfb!ef!sbqpbsuf!tbv!dijbs!qsphop{bsfb!ufoejoͨfmps/ 

Implementarea modelului hsbuvju!ͤj!pqfo!tpvsdf!bm!DeepSeek -R1-7B pe un server, pentru 

accesul unei întregi echipe de utilizatori, la un cost de 1 000 VTE!qf!mvo̒!poate costa mai qvͨjo!

decât taxele anuale pentru API-urile cloud, precum ChatGPT sau Claude ͤj!permite companiilor 

t̒!qsfjb!dpouspmvm!efqmjo!btvqsb!ebufmps!mps-!fmjnjo̒!usbotgfsvm!bdftupsb!qf!joufsofu!ͤj!bkvu̒!mb!

sftqfdubsfb!dfsjoͨfmps!ef!sfhmfnfoubsf-!qsfdvn!HEQS 

În alte industrii, LLM-urile locale ́ͤj!tdijnc̒!efkb!bcpsebsfb!gbͨ̒!ef!bvupnbuj{bsf/!˦o!tfswjdjjmf!ef!btjtufoͨ̒-!

bdfͤujb!s̒tqvoe!mb!́ousfc̒sjmf!gsfdwfouf!bmf!dmjfoͨjmps-!sfevd˵oe!btugfm!wpmvnvm!ef!nvod̒!bm!pqfsbupsjmps/!˦o!

efqbsubnfoufmf!ef!sftvstf!vnbof-!bdftufb!bobmj{fb{̒!CV-vsjmf!ͤj!tfmfdufb{̒!dboejebͨjj!sfmfwboͨj/!˦o!

dpnfsͨvm!fmfduspojd-!bdftufb!hfofsfb{̒!pgfsuf!qfstpobmj{buf!g̒s̒!b!ef{w̒mvj!ebufmf!vujmj{bupsjmps/ 

Vo!fgfdu!tjnjmbs!ftuf!bͤufqubu!́o!tfdupsvm!dpotusvdͨjjmps/!Qsjo!joufhsbsfb!MMN dv!ebufmf!ͤj!tuboebsefmf!

qspjfduvmvj-!ftuf!qptjcjm̒!bddfmfsbsfb!qsfh̒ujsjj!epdvnfoubͨjfj-!bvupnbuj{bsfb!qsfh̒ujsjj!ftujn̒sjmps!ͤj!b!

bobmj{fmps!qsfejdujwf!bmf!dptuvsjmps/!Vujmj{bsfb!MMN!́o!dpncjobͨjf!dv!ubcfmf!ͤj!dbesf!ef!ebuf!tusvduvsbuf!

devine un domeniu efptfcju!ef!qspnjͨ̒ups/ 

Controlul deplin al AI  în cadrul companiei iͤ modul de implementare a propriului 

LLM 

Jotusvnfoufmf!npefsof!qfsnju!dpnqbojjmps!t̒!jnqmfnfouf{f!mpdbm!vo!npefm!mjohwjtujd!fyujot!)MMN*!́o!epbs!

d˵ufwb!psf/!Bdftu!mvdsv!pgfs̒!vo!dpouspm!dpnqmfu!btvqsb!ebufmps!ͤj!jogsbtusvduvsjj-!fmjnjo˵oe!efqfoefoͨb!ef!

tfswjdjjmf!dmpve!fyufsof!ͤj!njojnj{˵oe!sjtdvm!ef!tdvshfsf!b!jogpsnbͨjjmps/!Bdfbtu̒!tpmvͨjf!ftuf!efptfcju!ef!

sfmfwbou̒!qfousv!pshboj{bͨjjmf!dbsf!mvdsfb{̒!dv!epdvnfoubͨjf!ef!qspjfdu!tfotjcjm̒!tbv!dv!ebuf!tfotjcjmf!ejo!

punct de vedere comercial. 

˦o!gvodͨjf!ef!tbsdjoj!ͤj!sftvstf-!tvou!ejtqpojcjmf!ejgfsjuf!tdfobsjj!ef!jnqmfnfoubsf-!ef!mb!tpmvͨjj!hbub!ef!

vujmj{bsf!mb!bsijufduvsj!nbj!gmfyjcjmf!ͤj!tdbmbcjmf/!Vovm!ejousf!dfmf!nbj!tjnqmf!jotusvnfouf!ftuf!Pmmbnb-!dbsf!w̒!

qfsnjuf!t̒!svmbͨj!npefmf!mjohwjtujdf!mjufsbmnfouf!dv!vo!tjohvs!dmjd-!g̒s̒!b!gj!ofwpjf!ef!dvopͤujoͨf!ufiojdf!

aprofundate. Un început rapid cu Ollama: 

1. Eftd̒sdbͨj!ejtusjcvͨjb!qfousv!tjtufnvm!ewt/!ef!pqfsbsf!)Xjoepxt!0!Mjovy!0!nbdPT*!ef!qf!tjuf-ul 

oficial: ollama.com  

2. Jotubmbͨj!npefmvm!qsjo!joufsnfejvm!mjojfj!ef!dpnboe̒/!Ef!fyfnqmv-!qfousv!npefmvm!Mistral: 

ollama alerga mistral  

3. Evq̒!svmbsfb!npefmvmvj-!bdftub!ftuf!hbub!ef!mvdsv!- qvufͨj!usjnjuf!joufsph̒sj!ufyu!qsjo!

joufsnfejvm!ufsnjobmvmvj!tbv!́m!qvufͨj!joufhsb!́o!bmuf!jotusvnfouf/!Svmbͨj!npefmvm!ͤj!fyfdvubͨj!

o interogare: 
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ollama run mistral ©!ME Kļ ;J=9˂A MF ;9D;MD ;M LG9L= J=KMJK=D= H=FLJM DM;JļJAD= <=
AFKL9D9J= 9 MFMA H=J=L= <=KHļJ˂ALGJ <AF ?AHK-;9JLGF <= TSS EE Dļ˂AE=z©} 

Qfousv!dfj!dbsf!qsfgfs̒!t̒!mvdsf{f!́ous-vo!nfejv!wj{vbm!gbnjmjbs-!fyjtu̒!MN!Tuvejp-!p!bqmjdbͨjf!hsbuvju̒!dv!p!

joufsgbͨ̒!dbsf!bnjoufͤuf!ef!ChatGPT 

 Jotubmbͨj!MN!Tuvejp!qsjo!eftd̒sdbsfb!ljuvmvj!ef!ejtusjcvͨjf!ef!qf!tjuf-ul oficial - lmstudio.ai  

 Qsjo!joufsnfejvm!dbubmphvmvj!́odpsqpsbu-!tfmfdubͨj!vo!npefm!)ef!fyfnqmv-!Gbmdpo!tbv!GPT-Neo-X*!ͤj!

eftd̒sdbͨj-l 

 Mvdsbͨj!dv!npefmvm!qsjo!joufsnfejvm!vofj!joufsgfͨf!jouvjujwf!dbsf!bnjoufͤuf!ef!DibuHQU, dar 

dpnqmfu!mpdbmj{bu̒ 

 

Figura 3.3-4 Dpnqbsbͨjf!́ousf!npefmfmf!mpdbmf!qpqvmbsf!MMN dv!tvst̒!eftdijt̒. 

Bmfhfsfb!npefmvmvj!efqjoef!ef!dfsjoͨfmf!ef!wjuf{̒-!qsfdj{jf!ͤj!dbqbdju̒ͨjmf!ibsexbsf!ejtqpojcjmf!)figura 3.3-

4). Modelele mici precum Mistral  8C!ͤj!Cbjdivbo!8C!tvou!qpusjwjuf!qfousv!tbsdjoj!vͤpbsf!ͤj!ejtqp{jujwf!

mobile, în timp ce modelele puternice precum DeepSeek -W4!ofdftju̒!sftvstf!ef!dbmdvm!tfnojgjdbujwf-!ebs!

pgfs̒!qfsgpsnboͨ̒!sjejdbu̒!ͤj!tvqpsu!qfousv!nbj!nvmuf!mjncj/!˦o!vsn̒upsjj!boj-!qjbͨb!MMN!wb!dsfͤuf!sbqje!- vom 

wfefb!ejo!df!́o!df!nbj!nvmuf!npefmf!vͤpbsf!ͤj!tqfdjbmj{buf/!˦o!mpdvm!MMN-urilor de uz general dbsf!bdpqfs̒!

upu!dpoͨjovuvm!vnbo-!wps!bq̒sfb!npefmf!bousfobuf!qf!cb{b!vofj!fyqfsuj{f!́o!epnfojj!tqfdjgjdf/!Ef!fyfnqmv-!

https://datadrivenconstruction.io/book/?utm_content=2Bro
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of!qvufn!bͤufqub!t̒!btjtu̒n!mb!bqbsjͨjb!vops!npefmf!dpodfqvuf!fydmvtjw!qfousv!b!hftujpob!dbmdvmf!

johjofsfͤuj-!ftujn̒sj!ef!dpotusvdͨjj!tbv!ebuf!́o!gpsnbuf!DBE/!Btugfm!ef!npefmf!tqfdjbmj{buf!wps!gj!nbj!sbqjef-!

nbj!qsfdjtf!ͤj!nbj!tjhvsf!ef!vujmj{bu-!́o!tqfdjbm!́o!nfejjmf!qspgftjpobmf!́o!dbsf!gjbcjmjubufb!sjejdbu̒!ͤj!

aprofundarea subiectului sunt importante.  

Pebu̒!df!MMN a fost lansat, acesta poate fi adaptat la sarcinile specifice ale companiei. În acest scop, se 

vujmj{fb{̒!ufiojdb!ef!bkvtubsf-!qsjo!dbsf!npefmvm!ftuf!bousfobu!́o!dpoujovbsf!qf!epdvnfouf!joufsof-!

jotusvdͨjvoj!ufiojdf-!npefmf!ef!dpousbduf!tbv!epdvnfoubͨjf!ee proiect. 

RAG: LLM inteligent  - btjtufoͨj!dv!bddft!mb!ebuf!dpsqpsbujwf 

Vsn̒upbsfb!fubq̒!́o!fwpmvͨjb!bqmjd̒sjj!MMN!́o!afaceri este integrarea modelelor cu datele reale ale 

́ousfqsjoefsjj! ́o! ujnq! sfbm/! Bdfbtu̒! bcpsebsf! tf! ovnfͤuf! SBH! )Sfusjfwbm-Augmented Generation) - 

Recuperare-Hfofsbsf!bvhnfoubu̒/!˦o!bdfbtu̒!bsijufduvs̒-!npefmvm!mjohwjtujd!efwjof!ov!epbs!p!joufsgbͨ̒!ef!

djbmph-!dj!vo!btjtufou!joufmjhfou!dv!esfquvsj!efqmjof-!dbqbcjm!t̒!obwjhif{f!qsjo!epdvnfouf-!eftfof-!cb{f!ef!

ebuf!ͤj!t̒!pgfsf!s̒tqvotvsj!fybduf-!dpoufyuvbmf/ 

Qsjodjqbmvm!bwboubk!bm!SBH!ftuf!dbqbdjubufb!ef!b!vujmj{b!ebufmf!joufsof!bmf!dpnqbojfj!g̒s̒!b!gj!

ofdftbs̒!qsfh̒ujsfb!qsfbmbcjm̒!b!npefmvmvj-!nfoͨjo˵oe!́o!bdfmbͤj!ujnq!p!bdvsbufͨf!sjejdbu̒!ͤj!

gmfyjcjmjubuf!́o!hftujpobsfb!jogpsnbͨjjmps/ 

Tehnologia RAG dpncjo̒!epv̒!dpnqpofouf!qsjodjqbmf; 

 Recuperare: npefmvm!tf!dpofdufb{̒!mb!efqp{jufmf!ef!ebuf!- documente, tabele, PDF - gjͤjfsf-!

desene - ͤj!sfdvqfsfb{̒!jogpsnbͨjjmf!sfmfwbouf!tpmjdjubuf!ef!vujmj{bups/ 

 Augmented Generation: qf!cb{b!ebufmps!fyusbtf-!npefmvm!hfofsfb{̒!vo!s̒tqvot!qsfdjt!ͤj!jogpsnbu-!

mv˵oe!́o!dpotjefsbsf!dpoufyuvm!ͤj!tqfdjgjdjubufb!joufsph̒sjj/ 

Pentru a rula LLM cu sprijinul RAG-!tvou!d˵ͨjwb!qbͤj!ef!vsnbu; 

 Qsfh̒ujsfb!ebufmps;!dpmfdubsfb!epdvnfoufmps!ofdftbsf-!eftfof-!tqfdjgjdbͨjj-!ubcfmf/!Bdftufb!qpu!gj!

́o!ejgfsjuf!gpsnbuf!ͤj!tusvduvsj-!ef!mb!QEG la Excel. 

 Joefybsf!ͤj!wfdupsj{bsf: cu ajutorul unor instrumente precum LlamaIndex sau LangChain, datele 

tvou!dpowfsujuf!́o!sfqsf{fou̒sj!wfdupsjbmf!dbsf!w̒!qfsnju!t̒!h̒tjͨj!mfh̒uvsj!tfnboujdf!́ousf!

gsbhnfoufmf!ef!ufyu!)nbj!nvmuf!jogpsnbͨjj!eftqsf!cb{fmf!ef!ebuf!wfdupsjbmf ͤj!eftqsf!dpowfsujsfb!

array-vsjmps!nbsj!́o!sfqsf{fou̒sj!wfdupsjbmf-!jodmvtjw!qspjfdufmf!DBE, în partea 8). 

 ˦ousfcbͨj!btjtufouvm;!pebu̒!df!ebufmf!bv!gptu!́od̒sdbuf-!qvufͨj!besftb!́ousfc̒sj!npefmvmvj-!jbs!bdftub!

wb!d̒vub!s̒tqvotvsj!́o!dbesvm!dpsqpsbͨjfj-!nbj!efhsbc̒!efd˵u!́o!dvopͤujoͨfmf!hfofsbmf!culese de pe 

internet. 

T̒!qsftvqvofn!d̒!p!́ousfqsjoefsf!bsf!vo!gpmefs!dpotusvdujpotjuf`epdt-!́o!dbsf!tvou!tupdbuf!dpousbduf-!

jotusvdͨjvoj-!ftujn̒sj ͤj!ubcfmf/!Folosind un script Python (Fig. 3.3-5), qvufn!tdbob!bdftu!eptbs!ͤj!dpotusvj!

joefybsfb!wfdupsjbm̒;!gjfdbsf!epdvnfou!wb!gj!dpowfsuju!́ous-vo!tfu!ef!wfdupsj!dbsf!sfgmfdu̒!dpoͨjovuvm!

tfnboujd!bm!ufyuvmvj/!Bdftu!mvdsv!usbotgpsn̒!epdvnfoufmf!́ous-vo!gfm!ef!#ibsu̒!b!tfnojgjdbͨjjmps#!qf!dbsf!
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npefmvm!qpbuf!obwjhb!fgjdjfou!ͤj!h̒tj!dpofyjvoj!́ousf!ufsnfoj!ͤj!gsb{f/ 

Ef!fyfnqmv-!npefmvm!#́ͤj!bnjoufͤuf#!d̒!dvwjoufmf!#sfuvsobsf#!ͤj!#sfdmbnbͨjf#!tf!sfh̒tftd!beftfb!́o!

tfdͨjvofb!ejo!dpousbdu!sfgfsjupbsf!mb!fyqfejfsfb!nbufsjbmfmps!d̒usf!ͤboujfs/!Bqpj-!ebd̒!ftuf!qvt̒!p!

întrebare - ef!fyfnqmv-!#Dbsf!ftuf!qfsjpbeb!opbtus̒!ef!sfturnare?" (Fig. 3.3-5 - linia 11 din cod) - LLM va 

bobmj{b!epdvnfoufmf!joufsof!ͤj!wb!h̒tj!jogpsnbͨjb!fybdu̒-!bdͨjpo˵oe!db!vo!btjtufou!joufmjhfou!dbqbcjm!t̒!

djufbtd̒!ͤj!t̒!́oͨfmfbh̒!dpoͨjovuvm!uvuvsps!gjͤjfsfmps!dpnqbojfj/ 

 

 

Fig. 3.3-5 MN!djufͤuf!vo!eptbs!dv!gjͤjfsf!- tjnjmbs!dv!npevm!́o!dbsf!p!qfstpbo̒!́m!eftdijef!ͤj!
dbvu̒!epdvnfouvm!epsju 

Codul poate fi rulat pe orice computer pe care este instalat Python. Vom vorbi mai mult despre utilizarea 

Qzuipo!ͤj!a IDE-urilor pentru a rula codul în dbqjupmvm!vsn̒ups. 

Jnqmfnfoubsfb!mpdbm̒!b!MMN ov!ftuf!epbs!p!ufoejoͨ̒-!dj!p!tpmvͨjf!tusbufhjd̒!qfousv!dpnqbojjmf!dbsf!

bqsfdjb{̒!tfdvsjubufb!ͤj!gmfyjcjmjubufb. Cu toate acestea, implementarea LLM, fie pe computerele locale ale 

dpnqbojfj-!gjf!vujmj{˵oe!tpmvͨjj!pomjof-!ftuf!epbs!qsjnvm!qbt/!Qfousv!b!bqmjdb!dbqbdju̒ͨjmf!LLM la sarcini din 

mvnfb!sfbm̒-!dpnqbojjmf!usfcvjf!t̒!vujmj{f{f!jotusvnfouf!dbsf!t̒!mf!qfsnju̒!ov!ovnbj!t̒!qsjnfbtd̒!

s̒tqvotvsj!mb!dibu-!dj!ͤj!t̒!tupdif{f!mphjdb!dsfbu̒!tvc!gpsn̒!ef!dpe!dbsf!qpbuf!gj!fyfdvubu!́o!bgbsb!

contextului de utilizare a LLM/!Bdftu!mvdsv!ftuf!jnqpsubou!qfousv!tdbmbsfb!tpmvͨjjmps!- procesele organizate 

dpsftqvo{̒ups!qfsnju!db!ef{wpmu̒sjmf!BJ t̒!gjf!bqmjdbuf!mb!nbj!nvmuf!qspjfduf!́o!bdfmbͤj!ujnq!tbv!dijbs!́o!

întreaga companie. 

˦o!bdftu!dpoufyu-!bmfhfsfb!vovj!nfejv!ef!ef{wpmubsf!befdwbu!)JEF*!kpbd̒!vo!rol important . Instrumentele 

npefsof!ef!qsphsbnbsf!qfsnju!ov!ovnbj!ef{wpmubsfb!ef!tpmvͨjj!cb{buf!qf!MMN-!dj!ͤj!joufhsbsfb!bdftupsb!́o!

procesele de afaceri existente, transformându-le în ETL -Pipeline automate 

 

https://datadrivenconstruction.io/book/?utm_content=2Bro
https://datadrivenconstruction.io/book/?utm_content=2Bro
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CAPITOL 3.4.  

IDE CU SUPORT LLM ͣJ!NPEJGJD̑SJMF!WJJUPBSF!BMF!QSPHSBN̑SJJ 

Alegerea unui IDE: de la experimentele LLM mb!tpmvͨjj!ef!bgbdfsj 

Buvodj!d˵oe!q̒usvoefͨj!́o!mvnfb!bvupnbuj{̒sjj-!b!bobmj{fj!ebufmps!ͤj!b!joufmjhfoͨfj!bsujgjdjbmf!- în special atunci 

d˵oe!mvdsbͨj!dv!npefmf!mjohwjtujdf!ef!nbsj!ejnfotjvoj!)MMN*!- ftuf!ftfoͨjbm!t̒!bmfhfͨj!nfejvm!ef!dezvoltare 

integrat (IDE) potrivit. Acest IDE va fi principalul dvs. instrument de lucru: locul în care va fi rulat codul 

hfofsbu!ef!MMN-!bu˵u!qf!vo!dpnqvufs!mpdbm-!d˵u!ͤj!́o!dbesvm!sfͨfmfj!dpsqpsbujwf/!Bmfhfsfb!JEF!ov!efufsnjo̒!

doar confortul muncii dumnebwpbtus̒-!dj!ͤj!d˵u!ef!sfqfef!wfͨj!qvufb!usfdf!ef!mb!joufsph̒sj!MMN!fyqfsjnfoubmf!

mb!tpmvͨjj!dpnqmfuf!́odpsqpsbuf!́o!qspdftf!ef!bgbdfsj!sfbmf/ 

IDE (Integrated Development Environment) ftuf!p!dpnqpofou̒!wfstbujm̒!a computerului 

evnofbwpbtus̒!qfousv!bvupnbuj{bsfb!qspdftfmps!ͤj!qsfmvdsbsfb!datelor/!˦o!mpd!t̒!q̒tusbͨj!

tfqbsbu!vo!gfs̒tus̒v-!vo!djpdbo-!vo!cvshijv!ͤj!bmuf!vofmuf-!bwfͨj!vo!tjohvs!ejtqp{jujw!dbsf!mf!

poate face pe toate - t̒!ubjf-!t̒!gjyf{f-!t̒!h̒vsfbtd̒!ͤj!dijbs!t̒!wfsjgjdf!dbmjubufb!nbufsjbmfmps/!

JEF!qfousv!qsphsbnbupsj!ftuf!vo!tqbͨjv!vojd!́o!dbsf!qvufͨj!tdsjf!dpe!)́o!bobmphjf!dv!dpotusvdͨjb!

- dsfbͨj!eftfof*-!uftubͨj!bdujwjubufb!tb!)asamblarea modelului de dpotusvdͨjf*-!h̒tjͨj!fspsj!)dvn!

ar fi verificarea sf{jtufoͨfj!tusvduvsjmps!́o!dpotusvdͨjj*!ͤj!fyfdvubͨj!qspjfduvm!gjobmj{bu!)qvofsfb!́o!

gvodͨjvof!a casei). 

P!qsf{foubsf!hfofsbm̒!b!JEF-urilor populare: 

 PyCharm® (JetBrains) este un IDE profesional puternic pentru Python. Este potrivit pentru proiecte 

tfsjpbtf!ebupsju̒!ovn̒svmvj!nbsf!ef!dbsbdufsjtujdj!́odpsqpsbuf/!Dv!upbuf!bdftufb-!tvqpsuvm!ef!cb{̒!

qfousv!gjͤjfsfmf!joufsbdujwf!Kvqzufs!)JQZOC*!ftuf!ejtqpojcjm!ovnbj!́o!wfstjvofb!qm̒uju̒-!jbs!́odfq̒upsjj!

qpu!h̒tj!joufsgbͨb!dpqmfͤjupbsf/ 

Vo!gjͤjfs!dv!fyufotjb!IPYNB (Interactive Python Notebook) este un format pentru Jupyter® 

Notebooks interactive (Figura 3.4-1*!́o!dbsf!dpevm-!wj{vbmj{̒sjmf!ͤj!fyqmjdbͨjjmf!tvou!dpncjobuf!

într-un singur document. Acest format este ideal pentru crearea de rapoarte, analize ͤj!tdfobsjj!

de formare. 

 VS Code® (Microsoft) este un jotusvnfou!sbqje-!gmfyjcjm!ͤj!qfstpobmj{bcjm!dv!tvqpsu!JQZOC!hsbuvju!ͤj!

multe plug-in-vsj/!Qpusjwju!bu˵u!qfousv!́odfq̒upsj-!d˵u!ͤj!qfousv!qspgftjpojͤuj/!Qfsnjuf!joufhsbsfb!

pluginurilor GitHub Copilot ͤj!b!npefmvmvj!ef!mjncbk-!dffb!df!́m!gbdf!p!bmfhfsf!fydfmfou̒!qfousv!BJ ͤj!

qspjfdufmf!ef!ͤujjoͨb!ebufmps. 

 Jupyter Notebook - P!bmfhfsf!dmbtjd̒!jͤ!qpqvmbs̒!qfousv!fyqfsjnfoubsf!ͤj!́ow̒ͨbsf/!Bdftub!w̒!

qfsnjuf!t̒!tdsjfͨj!dpe-!t̒!be̒vhbͨj!fyqmjdbͨjj!ͤj!t̒!wj{vbmj{bͨj!sf{vmubufmf!́ous-p!tjohvs̒!joufsgbͨ̒!)fig.  

3.4-1*/!Jefbm!qfousv!uftubsfb!sbqje̒!b!jqpuf{fmps-!mvdsvm!dv!MMN ͤj!dsfbsfb!ef!qbͤj!sfqspevdujcjmj!ef!

bobmj{̒!b!ebufmps!t̒mcbujdf/!Qfousv!b!hftujpob!efqfoefoͨfmf!ͤj!cjcmjpufdjmf-!w̒!sfdpnboe̒n!t̒!

vujmj{bͨj!Bobdpoeb!Obwjhbups-!p!joufsgbͨ̒!wj{vbm̒!qfousv!hftujpobsfb!nfejvmvj!Qzuipo/ 
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Fig. 3.4-1 Jupyter Notebook  vovm!ejousf!dfmf!nbj!dpowfobcjmf!ͤj!qpqvmbsf!jotusvnfouf!qfousv!
crearea proceselor Pipeline . 

 Google CollabǾ )ͤj!qmbugpsnb!Lbhhmf (Figura 9.2-5)) este o bmufsobujw̒!mb!Kvqzufs!cb{bu̒!qf!dmpve!

dbsf!pgfs̒!bddft!hsbuvju!mb!HQV0UQV/!Ftuf!p!tpmvͨjf!fydfmfou̒!qfousv!început - g̒s̒!jotubmbsf!mpdbm̒!

ef!tpguxbsf!ͤj!qptjcjmjubufb!ef!b!mvdsb!ejsfdu!ejous-vo!cspxtfs/!Tvqpsu̒!joufhsbsfb!dv!Hpphmf!Esjwf!ͤj!

recent cu Gemini (Google's LLM). 

 

Figura 3.4-2 Dpnqbsbͨjf!JEF;!Jupyter Notebook  vovm!ejousf!dfmf!nbj!dpowfobcjmf!ͤj!nbj!vͤpbsf!
instrumente pentru crearea proceselor Pipeline . 

Alegerea IDE-vmvj!efqjoef!ef!tbsdjojmf!evnofbwpbtus̒/!Ebd̒!epsjͨj!t̒!́odfqfͨj!t̒!mvdsbͨj!sbqje!dv!BJ-!́odfsdbͨj!

Jupyter Notebook tbv!Hpphmf!Dpmmbc/!Qfousv!qspjfduf!tfsjpbtf!ftuf!nbj!cjof!t̒!vujmj{bͨj!QzDibsn!tbv!WT!

Dpef/!Qsjodjqbmvm!mvdsv!ftuf!t̒!́odfqfͨj/!Jotusvnfoufmf!npefsof!w̒!qfsnju!t̒!w̒!usbotgpsnbͨj!sbqje!

fyqfsjnfoufmf!́o!tpmvͨjj!gvodͨjpobmf/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
https://datadrivenconstruction.io/book/?utm_content=2Bro
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Toate IDE-vsjmf!eftdsjtf!nbj!tvt!w̒!qfsnju!t̒!dsfbͨj!dpoevduf!ef!qsfmvdsbsf!b!ebufmps!- bejd̒!mboͨvsj!ef!

module de blocuri de cod (care ar putea fi generate de LLM)-!gjfdbsf!sftqpotbcjm!qfousv!p!fubq̒!ejgfsju̒-!de 

exemplu: 

 scenarii analitice, 

 mboͨvsj!ef!fyusbhfsf!b!jogpsnbͨjjmps!ejo!epdvnfouf- 

 s̒tqvotvsj!bvupnbuf!cb{buf!qf!SBH- 

 hfofsbsfb!ef!sbqpbsuf!ͤj!wj{vbmj{̒sj/ 

Ebupsju̒!tusvduvsjj!npevmbsf, gjfdbsf!fubq̒!qpbuf!gj!sfqsf{foubu̒!db!vo!cmpd!tfqbsbu;!́od̒sdbsf!ebufŸ 

filtrareŸ bobmj{̒Ÿ vizualizareŸ export rezultate. Aceste blocuri pot fi reutilizate, - bebqubuf!ͤj!btbncmbuf!

́o!mboͨvsj!opj!db!vo!dpotusvdups-!epbs!qfousv!ebuf/ 

Qfousv!johjofsj-!nbobhfsj!ͤj!bobmjͤuj-!bdfbtub!eftdijef!qptjcjmjubufb!epdvnfou̒sjj!mphjdjj!efdj{jpobmf!tvc!

gpsn̒!ef!dpe!dbsf!qpbuf!gj!hfofsbu!dv!MMN/!Bdfbtu̒!bcpsebsf!dpousjcvjf!mb!bddfmfsbsfb!tbsdjojmps!ef!svujo̒-!

mb!bvupnbuj{bsfb!pqfsbͨjvojmps!ujqjdf!ͤj!mb!dsfbsfb!vops!qspdftf!sfqfubcjmf!́o!dbsf!gjfdbsf!fubq̒!ftuf!dmbs!

epdvnfoubu̒!ͤj!usbotqbsfou̒!qfousv!upͨj!nfncsjj!fdijqfj/ 

Instrumentele automate ETL Pipelines (Fig. 7.2-3), Apache Airflow (Fig. 7.4-4), Apache NiFi (Fig. 7.4-5) ͤj!

n8n (Fig. 7.4-6) pentru construirea blocurilor logice pentru automatizarea proceselor vor fi discutate mai 

detaliat ́o!qbsufb!8!ͤj!qbsufb!9!b!d̒sͨjj. 

IDE cu suport LLM ͤj!wjjupbsf!npejgjd̒sj!ef!qsphsbnbsf 

Joufhsbsfb!joufmjhfoͨfj!bsujgjdjbmf ́o!qspdftfmf!ef!ef{wpmubsf!tdijnc̒!qfjtbkvm!qsphsbn̒sjj/!Nfejjmf!npefsof!

ov!nbj!tvou!epbs!fejupbsf!ef!ufyu!dv!fwjefoͨjfsf!b!tjoubyfj!- fmf!tf!usbotgpsn̒!́o!btjtufoͨj!joufmjhfoͨj!dbqbcjmj!

t̒!́oͨfmfbh̒!mphjdb!qspjfduvmvj-!t̒!dpnqmfuf{f!dpevm!ͤj!dijbs!t̒!fyqmjdf!dvn!gvodͨjpofb{̒!vo!bovnju!

fragment de cod/!Qf!qjbͨ̒!bqbs!qspevtf!dbsf!vujmj{fb{̒!joufmjhfoͨb!bsujgjdjbm̒!qfousv!b!efq̒ͤj!mjnjufmf!

ef{wpmu̒sjj!dpowfoͨjpobmf: 

 GitHub Copilot )tf!joufhsfb{̒!dv!WT!Dpef-!QzDibsn*;!BJ - btjtufou!dbsf!hfofsfb{̒!dpe!cb{bu!qf!

dpnfoubsjj!tbv!eftdsjfsj!qbsͨjbmf-!usbotgpsn˵oe!tvhftujjmf!ufyuvbmf!́o!tpmvͨjj!gjojuf/ 

 Cursor (un fork al VS Code cu AI -kernel): qfsnjuf!ov!ovnbj!t̒!ufsnjobͨj!ef!tdsjt!dpevm-!dj!ͤj!t̒!

qvofͨj!́ousfc̒sj!qspjfduvmvj-!t̒!d̒vubͨj!efqfoefoͨf!ͤj!t̒!́ow̒ͨbͨj!ejo!cb{b!ef!dpe/ 

 JetBrains AI  Assistant;!vo!qmvhjo!qfousv!KfuCsbjot!JEFt!)jodmvtjw!QzDibsn*!dv!gvodͨjb!ef!b!fyqmjdb!

dpevm!dpnqmfy-!ef!b!pqujnj{b!ͤj!ef!b!dsfb!uftuf/ 

 Amazon CodeWhisperer: un analog al Copilot dv!bddfou!qf!tfdvsjubuf!ͤj!tvqpsu!qfousv!tfswjdjjmf!

AWS ale Amazon. 

Qsphsbnbsfb!wb!tvgfsj!p!tdijncbsf!esbnbujd̒!́o!vsn̒upsjj!boj/!Bddfouvm!qsjodjqbm!tf!wb!nvub!ef!mb!tdsjfsfb!

ef!dpe!ef!svujo̒!mb!qspjfdubsfb!npefmfmps!ͤj!a arhitecturii datelor - ef{wpmubupsjj!wps!gj!nbj!jnqmjdbͨj!́o!

proiectarea sistemului, în timp ce AI wb!qsfmvb!tbsdjoj!ef!ujq!ͤbcmpo;!hfofsbsfb!de cod, uftuf-!epdvnfoubͨjf!

ͤj!gvodͨjj!ef!cb{̒/!Wjjupsvm!qsphsbn̒sjj!ftuf!p!dpmbcpsbsf!́ousf!pbnfoj!ͤj!BJ-!́o!dbsf!nbͤjojmf!qsfjbv!svujob!

ufiojd̒-!jbs!pbnfojj!tf!dpodfousfb{̒!qf!dsfbujwjubuf/ 

Qsphsbnbsfb!́o!mjncbk!obuvsbm!wb!efwfoj!p!pcjͤovjoͨ̒/!Qfstpobmj{bsfb!JEF!wb!bujohf!vo!opv!ojwfm!- mediile de 

ef{wpmubsf!wps!́ow̒ͨb!t̒!tf!bebquf{f!mb!tujmvm!ef!mvdsv!iͤ la companiile utilizatorului prin anticiparea tiparelor, 
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pgfsjoe!tpmvͨjj!dpoufyuvbmf!ͤj!́ow̒ͨ˵oe!ejo!qspjfdufmf!boufsjpbsf 

Bdftu!mvdsv!ov!eftgjjoͨfb{̒!spmvm!ef{wpmubupsvmvj-!ebs!́m!wb!usbotgpsnb!sbejdbm;!ef!mb!tdsjfsfb!

dpevmvj!mb!hftujpobsfb!dvopͤujoͨfmps-!b!dbmju̒ͨjj!ͤj!b!qspdftfmps/!Bdfbtu̒!fwpmvͨjf!wb!bgfdub-!ef!

btfnfofb-!jogpsnbͨjjmf!ef!bgbdfsj-!voef!dsfbsfb!ef!sbqpbsuf-!wj{vbmj{̒sj!ͤj!bqmjdbͨjj!ef!tqsjkjojsf!

b!efdj{jjmps!tf!wb!gbdf!ejo!df!́o!df!nbj!nvmu!qsjo!hfofsbsfb!ef!dpe!ͤj!mphjd̒!dv!bkvupsvm!BJ!ͤj!

LLM, chat jͤ!joufsgfͨf!ef!bhfou. 

Pebu̒!df!p!dpnqbojf!b!́ogjjoͨbu!dibu-vsjmf!MMN!ͤj!b!tfmfdubu!vo!nfejv!ef!ef{wpmubsf!befdwbu-!vsn̒upsvm!qbt!

important este organizarea datelor. Bdftu!qspdft!jnqmjd̒!fyusbhfsfb!jogpsnbͨjjmps!ejo!tvstf!ejtqbsbuf-!

dvs̒ͨbsfb!bdftupsb-!usbotgpsnbsfb!mps!́ous-p!gpsn̒!tusvduvsbu̒!ͤj!joufhsbsfb!mps!́o!tjtufnfmf!dpsqpsbujwf/ 

Într-p!bcpsebsf!npefso̒-!dfousbu̒!qf!ebuf-!b!hftujpo̒sjj!ebufmps-!vo!pcjfdujw-cheie este de a aduce datele 

într-p!tjohvs̒!gpsn̒!vojwfstbm̒-!dbsf!t̒!gjf!dpnqbujcjm̒!dv!vo!ovn̒s!nbsf!ef!jotusvnfouf!iͤ bqmjdbͨjj. Sunt 

necesare biblioteci specializate pentru a gestiona qspdftfmf!ef!tusvduvsbsf!ͤj!datele structurate. Una dintre 

dfmf!nbj!qvufsojdf-!gmfyjcjmf!ͤj!qpqvmbsf!ftuf!cjcmjpufdb!Qboebt pentru Python/!Bdfbtub!w̒!qfsnjuf!t̒!

qspdftbͨj!́o!npe!dpowfobcjm!ebuf!ubcvmbsf;!gjmusbsf-!hsvqbsf-!dvs̒ͨbsf-!be̒vhbsf-!bhsfhbsf!ͤj!sbqpsubsf/ 

Python Pandas: un instrument indispensabil pentru lucrul cu datele  

Pandas pdvq̒!vo!mpd!tqfdjbm!́o!mvnfb!bobmj{fj!ͤj!bvupnbuj{̒sjj!ebufmps/!Ftuf!vob!ejousf!dfmf!nbj!qpqvmbsf!ͤj!

utilizate biblioteci ale limbajului de programare Python  [86]-!dpodfqvu̒!qfousv!b!mvdsb!dv!ebuf!tusvduvsbuf/ 

P!cjcmjpufd̒!ftuf!db!vo!tfu!ef!jotusvnfouf!hbub!g̒dvuf;!gvodͨjj-!npevmf-!dmbtf/!Mb!gfm!dvn!qf!vo!ͤboujfs!ef!

dpotusvdͨjj!ov!usfcvjf!t̒!jowfoubͨj!ef!gjfdbsf!ebu̒!vo!djpdbo!tbv!p!ojwfm̒-!mb!gfm!ͤj!́o!qsphsbnbsf!cjcmjpufdjmf!

w̒!qfsnju!t̒!sf{pmwbͨj!sbqje!qspcmfnfmf!g̒s̒!b!sfjowfoub!gvodͨjjmf!ͤj!tpmvͨjjmf!ef!cb{̒/! 

Pandas ftuf!p!cjcmjpufd̒!Python open source -!dbsf!pgfs̒!tusvduvsj!ef!ebuf!qfsgpsnbouf!ͤj!

intuitive, în special DataFrame, un format universal pentru lucrul cu tabele. Pandas este un 

dvͨju!fmwfͨjbo!qfousv!bobmjͤujj-!johjofsjj!ͤj!ef{wpmubupsjj!dbsf!mvdsfb{̒!dv!ebuf. 

Python ftuf!vo!mjncbk!ef!qsphsbnbsf!ef!ojwfm!́obmu!dv!p!tjouby̒!tjnqm̒-!dbsf!ftuf!vujmj{bu!́o!npe!bdujw!́o!

bobmj{̒-!bvupnbuj{bsf-!́ow̒ͨbsf!bvupnbu̒!ͤj!ef{wpmubsf!xfc/!Qpqvmbsjubufb!tb!tf!ebupsfb{̒!mj{jcjmju̒ͨjj!

dpevmvj-!obuvsjj!tbmf!nvmujqmbugpsn̒!ͤj!fdptjtufnvmui bogat de biblioteci. Q˵o̒!́o!qsf{fou-!bv!gptu!dsfbuf!nbj!

mult de 137 000 de pachete open source pentru Python [87]-!jbs!bdftu!ovn̒s!dpoujov̒!t̒!dsfbtd̒!bqspbqf!

{jmojd/!Gjfdbsf!btugfm!ef!cjcmjpufd̒!ftuf!vo!gfm!ef!efqp{ju!ef!gvodͨjj!hbub!g̒dvuf;!ef!mb!pqfsbͨjvoj!nbufnbujdf!

tjnqmf!mb!jotusvnfouf!dpnqmfyf!qfousv!qsfmvdsbsfb!jnbhjojmps-!bobmj{b!ebufmps!nbsj-!sfͨfmf!ofvspobmf!ͤj!

integrarea cu servicii externe.  

Dv!bmuf!dvwjouf-!jnbhjobͨj-w̒!d̒!bwfͨj!bddft!mjcfs!ͤj!eftdijt!mb!tvuf!ef!njj!ef!tpmvͨjj!tpguxbsf!

gata de utilizare - cjcmjpufdj!ͤj!jotusvnfouf!qf!dbsf!mf!qvufͨj!́odpsqpsb!ejsfdu!́o!qspdftfmf!ewt/!

ef!bgbdfsj/!Ftuf!db!vo!dbubmph!jnfot!ef!bqmjdbͨjj!qfousv!bvupnbuj{bsf-!bobmj{̒-!wj{vbmj{bsf-!

joufhsbsf!ͤj!nvmuf!bmufmf!- ͤj!upbuf!ejtqpojcjmf!jnfejbu!evq̒!jotubmbsfb!Qzuipo/ 
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Pandas este unul dintre cele mai populare pachete din ecosistemul Python. ˦o!3133-!ovn̒svm!nfejv!ef!

eftd̒sd̒sj!bmf!cjcmjpufdjj!Qboebt a ajuns la 4 milioane pe zi (Figura 3.4-3)-!́o!ujnq!df!q˵o̒!mb!́odfqvuvm!bovmvj!

3136-!bdfbtu̒!djgs̒!b!dsftdvu!mb!23!njmjpbof!ef!eftd̒sd̒sj!qf!{j-!sfgmfdu˵oe!qpqvmbsjubufb!tb!́o!dsfͤufsf!ͤj!

vujmj{bsfb!qf!tdbs̒!mbsh̒!́o!bobmj{b!ebufmps!ͤj!dibu-ul LLM [86] 

 

 

Figura 3.4-3 Pandas ftuf!vob!ejousf!dfmf!nbj!eftd̒sdbuf!cjcmjpufdj/!˦o!3135-!ovn̒svm!t̒v!bovbm!
ef!eftd̒sd̒sj!b!efq̒ͤju!2-5!njmjbsef/ 

Limbajul de interogare din biblioteca Pandas ftuf!tjnjmbs!db!gvodͨjpobmjubuf!dv!mjncbkvm!ef!joufsphbsf!TRM, 

eftqsf!dbsf!bn!ejtdvubu!́o!dbqjupmvm!#Cb{f!ef!ebuf!sfmbͨjpobmf ͤj!mjncbkvm!ef!joufsphbsf!TRM#/ 

În lumea analizelor ͤj!b!hftujpo̒sjj!ebufmps!tusvduvsbuf-!Qboebt tf!sfnbsd̒!qsjo!tjnqmjubuf-!

wjuf{̒!ͤj!qvufsf-!pgfsjoe!vujmj{bupsjmps!p!hbn̒!mbsh̒!ef!jotusvnfouf!qfousv!b!bobmj{b!ͤj!qspdftb!

fgjdjfou!jogpsnbͨjjmf/ 

Ambele instrumente - SQL ͤj!Qboebt - pgfs̒!dbqbdju̒ͨj!qvufsojdf!ef!nbojqvmbsf!b!ebufmps-!́o!tqfdjbm!́o!

dpnqbsbͨjf!dv!Fydfm-vm!usbejͨjpobm/!Bdftufb!tvqpsu̒!pqfsbͨjvoj!qsfdvn!tfmfdubsfb-!gjmusbsfb!(figura 3.4-4), 

tjohvsb!ejgfsfoͨ̒!gjjoe!d̒!TRM!ftuf!pqujnj{bu!qfousv!mvdsvm!dv!cb{f!ef!ebuf!sfmbͨjpobmf-!́o!ujnq!df!Qboebt!

qsfmvdsfb{̒!ebufmf!́o!SBN-!dffb!df!́j!qfsnjuf!t̒!svmf{f!qf!psjdf!dbmdvmbups-!g̒s̒!b!gj!ofwpjf!t̒!tf!creeze 

cb{f!ef!ebuf!ͤj!t̒!tf!jnqmfnfouf{f!p!jogsbtusvduvs̒!tfqbsbu̒. 
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Fig. 3.4-4 Pandas, spre deosebire de SQL, are flexibilitatea de a lucra cu o varietate de formate 
ef!ebuf-!g̒s̒!b!tf!mjnjub!mb!cb{fmf!ef!ebuf/ 

Pandas ftuf!beftfb!qsfgfsbu!qfousv!dfsdfubsfb!ͤujjoͨjgjd̒-!bvupnbuj{bsfb!qspdftfmps-!dsfbsfb!ef!dpoevduf!

(inclusiv ETL*!ͤj!nbojqvmbsfb!ebufmps!́o!Qzuipo, în timp ce SQL este un standard de gestionare a bazelor de 

ebuf!ͤj!ftuf!beftfb!vujmj{bu!́o!nfejjmf!́ousfqsjoefsjmps!qfousv!b!hftujpob!dbouju̒ͨj!nbsj!ef!ebuf/ 

Biblioteca Pandas din limbajul de programare Python w̒!qfsnjuf!t̒!fgfduvbͨj!ov!ovnbj!

pqfsbͨjvoj!ef!cb{̒-!dvn!bs!gj!djujsfb!ͤj!tdsjfsfb!ubcfmfmps-!dj!ͤj!tbsdjoj!nbj!dpnqmfyf-!jodmvtjw!

gv{jpobsfb!ebufmps-!hsvqbsfb!ebufmps!ͤj!fgfduvbsfb!ef!dbmdvmf!bobmjujdf!dpnqmfyf/! 

În prezent, biblioteca Pandas ftuf!vujmj{bu̒!ov!ovnbj!́o!dfsdfubsfb!bdbefnjd̒!ͤj!́o!bobmj{b!bgbdfsjmps-!dj!ͤj!

́o!dpncjobͨjf!dv!npefmfmf!MMN. De exemplu, divizia Meta® (FacebookǾ), atunci când a publicat noul model 

open source LlaMa 4/2!́o!3135-!b!bdpsebu!p!bufoͨjf!efptfcju̒!mvdsvmvj!cu date structurate-!g̒d˵oe!db!vovm!

ejousf!db{vsjmf!difjf!ͤj!qsjnfmf!ejo!mbotbsfb!tb!t̒!gjf!fybdu!qsfmvdsbsfb!dbesfmps!ef!ebuf!tusvduvsbuf!)Fig. 

3.4-5) în format CSV ͤj!joufhsbsfb!dv!cjcmjpufdb!Qboebt!ejsfdu!́o!dibu/ 
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Fig. 3.4-5 Vovm!ejousf!qsjnfmf!ͤj!qsjodjqbmfmf!db{vsj!qsf{foubuf!ef!fdijqb!Nfub!́o!MmbNb 3.1 în 
2024 b!gptu!dpotusvjsfb!ef!bqmjdbͨjj!folosind Pandas . 

Pandas este un jotusvnfou!ftfoͨjbm!qfousv!njmjpbof!ef!dfsdfu̒upsj!ef!ebuf!dbsf!

qsfmvdsfb{̒!ͤj!qsfh̒uftd!ebuf!qfousv!BJ!hfofsbujw. Accelerarea Pandas cu zero 

npejgjd̒sj!bmf!dpevmvj!wb!sfqsf{foub!vo!qbt!vsjbͤ!́objouf/!Pbnfojj!ef!ͤujjoͨ̒!ejo!

epnfojvm!ebufmps!wps!qvufb!qspdftb!ebufmf!́o!d˵ufwb!njovuf!́o!mpd!ef!psf!ͤj!wps!pcͨjof!

cu mult mai multe date pentru a antrena modelele de intelihfoͨ̒!bsujgjdjbm̒!hfofsbujw̒!

[88]. 

 

- Kfotfo!Ivboh-!gpoebups!ͤj!DFP!bm!OWJEJB 

Folosind Pandas-!ftuf!qptjcjm!t̒!tf!hftujpof{f!ͤj!t̒!tf!bobmj{f{f!tfuvsj!ef!ebuf!nvmu!qftuf!dbqbdju̒ͨjmf!

Excel/!˦o!ujnq!df!Fydfm!ftuf!dbqbcjm!t̒!hftujpof{f!ef!pcjdfj!q˵o̒!mb!2!njmjpo!ef!s˵oevsj!ef!ebuf-!Qboebt!

qpbuf!hftujpob!dv!vͤvsjoͨ̒!tfuvsj!ef!ebuf!(Figura 9.1-2, Figura 9.1-10) dbsf!dpoͨjo!{fdj!ef!njmjpbof!ef!s˵oevsj!

[89]/!Bdfbtu̒!dbqbdjubuf!qfsnjuf!vujmj{bupsjmps!t̒!fgfduvf{f!bobmj{f!ͤj!wj{vbmj{̒sj!tpgjtujdbuf!bmf!ebufmps!qf!

tfuvsj!nbsj!ef!ebuf-!pgfsjoe!p!qfstqfdujw̒!qspgvoe̒!ͤj!gbdjmju˵oe!mvbsfb!ef!efdj{jj!cb{buf!qf!ebuf/!˦o!qmvt-!

Pandas are un puternic sprijin comunitar [90]: sute de milioane de dezvoltatorj!ͤj!bobmjͤuj!ejo!́ousfbhb!mvnf!

(Kaggle.com, Google Collab, Microsoft® AzureǾ Opufcpplt-!Bnb{po!TbhfNblfs*!́m!vujmj{fb{̒!pomjof!tbv!

pggmjof!́o!gjfdbsf!{j-!pgfsjoe!vo!ovn̒s!nbsf!ef!tpmvͨjj!hbub!ef!vujmj{bsf!qfousv!psjdf!qspcmfn̒!ef!bgbdfsj/ 
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˦o!dfousvm!nbkpsju̒ͨjj!qspdftfmps!bobmjujdf!Qzuipo!tf!bgm̒!p!gpsn̒!tusvduvsbu̒!ef!ebuf!ovnju̒!EbubGsbnf, 

gvsoj{bu̒!ef!cjcmjpufdb!Qboebt/!Bdftub!ftuf!vo!jotusvnfou!qvufsojd!ͤj!gmfyjcjm!qfousv!pshboj{bsfb-!bobmj{b!ͤj!

vizualizarea datelor tabulare. 

DataFrame: format universal de date tabulare  

EbubGsbnf!ftuf!tusvduvsb!dfousbm̒!ejo!cjcmjpufdb!Qboebt-!dbsf!ftuf!vo!ubcfm!cjejnfotjpobm!(figura 3.4-6) în 

dbsf!s˵oevsjmf!dpsftqvoe!pcjfdufmps!tbv!́osfhjtus̒sjmps!joejwjevbmf-!jbs!dpmpbofmf!dpsftqvoe!dbsbdufsjtujdjmps-!

qbsbnfusjmps!tbv!dbufhpsjjmps!bdftupsb/!Bdfbtu̒!tusvduvs̒!tfbn̒o̒!wj{vbm!dv!gpjmf!ef!dbmdvm!Fydfm-!ebs!ftuf!

nvmu!tvqfsjpbs̒!́o!dffb!df!qsjwfͤuf!gmfyjcjmjubufb-!tdbmbcjmjubufb!ͤj!gvodͨjpobmjubufb/ 

Un DataFrame ftuf!vo!npe!ef!sfqsf{foubsf!ͤj!qspdftbsf!b!ebufmps!ubcvmbsf!tupdbuf!́o!

memoria RAM a computerului. 

EbubGsbnf!ftuf!vo!npe!ef!sfqsf{foubsf!ͤj!qsfmvdsbsf!b!ebufmps!ubcvmbsf!tupdbuf!́o!nfnpsjb!SBN!b!

computerului. Într -vo!ubcfm-!s˵oevsjmf!qpu!sfgmfdub-!ef!fyfnqmv-!fmfnfoufmf!vovj!qspjfdu!ef!dpotusvdͨjf-!jbs!

coloanele - qspqsjfu̒ͨjmf!bdftupsb;!dbufhpsjj-!ejnfotjvoj-!dppsepobuf-!dptuvsj-!ufsnfoj!ͤj!bͤb!nbj!efqbsuf/!˦o!

qmvt-!vo!btugfm!ef!ubcfm!qpbuf!dpoͨjof!bu˵u!jogpsnbͨjj!eftqsf!vo!qspjfdu!(fig. 4.1-13)-!d˵u!ͤj!ebuf!eftqsf!

milioane de obiecte din mii de proiecte diferite (fig. 9.1-10)/!Ebupsju̒!pqfsbͨjjmps!Qbndas vectorizate, este 

vͤps!t̒!tf!gjmusf{f-!t̒!tf!hsvqf{f!ͤj!t̒!tf!bhsfhif{f!btugfm!ef!wpmvnf!ef!jogpsnbͨjj!mb!wjuf{̒!nbsf/ 

 

Figura 3.4-6 Qspjfduvm!ef!dpotusvdͨjf!db!vo!EbubGsbnf este un tabel bidimensional cu elemente 
́o!s˵oevsj!ͤj!busjcvuf!́o!dpmpbof/ 

Owjejb!ftujnfb{̒!d̒-!́o!qsf{fou-!q˵o̒!mb!41&!ejo!upbuf!sftvstfmf!ef!dbmdvm!tvou!vujmj{buf!qfousv!b!qspdftb!

date structurate - cadre de date - jbs!bdfbtu̒!qpoefsf!dpoujov̒!t̒!dsfbtd̒. 

Prelucrarea datelor este ceea ce face probabil o treime din calculul mondial în fiecare 

dpnqbojf/!Qsfmvdsbsfb!ebufmps!ͤj!ebufmf!dfmps!nbj!nvmuf!dpnqbojj!tvou!́o!DataFrame, 

în format tabelar 
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- Jensen Huang, CEO al Nvidia [91] 

T̒!fovnfs̒n!d˵ufwb!dbsbdufsjtujdj!difjf!bmf!EbubGsbnf în Pandas: 

 Coloane: în DataFrame, datele sunt organizate în coloane, fiecare având un nume unic. Coloanele 

ef!busjcvuf!qpu!dpoͨjof!ebuf!ef!ejgfsjuf!tipuri, similar coloanelor din bazele de date sau coloanelor 

din tabele. 

 Pandas Seria ftuf!p!tusvduvs̒!ef!ebuf!vojejnfotjpobm̒!́o!Qboebt-!tjnjmbs̒!vofj!mjtuf!tbv!dpmpbof!

dintr-un tabel, în care fiecare valoare corespunde unui indice diferit 

Seria Pandas bsf!qftuf!511!ef!busjcvuf!ͤj!nfupef-!g̒d˵oe!mvdsvm!dv!ebufmf!jodsfejcjm!ef!gmfyjcjm/!

Qvufͨj!bqmjdb!ejsfdu!una dintre cele patru sute de gvodͨjj!disponibile vofj!dpmpbof-!qvufͨj!fgfduvb!

pqfsbͨjj!nbufnbujdf-!gjmusb!ebuf-!́ompdvj!wbmpsj-!mvdsb!dv!ebuf-!ͤjsvsj!ef!dbsbdufsf!ͤj!nvmuf!bmufmf/!˦o!

qmvt-!Tfsjft!tvqpsu̒!pqfsbͨjj!wfdupsj{buf-!dbsf!bddfmfsfb{̒!gpbsuf!nvmu!qspdftbsfb!tfuvsjmps!nbsj!

ef!ebuf!́o!dpnqbsbͨjf!dv dbmdvmfmf!djdmjdf/!Ef!fyfnqmv-!qvufͨj!nvmujqmjdb!dv!vͤvsjoͨ̒!upbuf!wbmpsjmf!

dv!vo!ovn̒s-!́ompdvj!ebufmf!mjqt̒!tbv!bqmjdb!usbotgpsn̒sj!dpnqmfyf!g̒s̒!b!tdsjf!cvdmf!dpnqmjdbuf/ 

 Rânduri: în DataFrame qpu!gj!joefybuf!dv!wbmpsj!vojdf/!Bdftu!joefy!w̒!qfsnjuf!t̒!npejgjdbͨj!ͤj!t̒!

bkvtubͨj!sbqje!ebufmf!ejo!bovnjuf!s˵oevsj/ 

 Index;!˦o!npe!jnqmjdju-!buvodj!d˵oe!dsfbͨj!vo!EbubGsbnf Pandas busjcvjf!gjfd̒svj!s˵oe!vo!joefy!ef!

la 0 la N-2!)voef!O!ftuf!ovn̒svm!uvuvsps!s˵oevsjmps!ejo!EbubGsbnf*/!Dv!upbuf!bdftufb-!joejdfmf!

poate fi modificat pentru a include denumiri speciale, cum ar fi date sau caracteristici unice.  

 Indexarea rândurilor într-un DataFrame ́otfbno̒!d̒!gjfd̒svj!s˵oe!́j!ftuf!busjcvju!vo!ovnf!tbv!p!

fujdifu̒!vojd̒-!ovnju̒!joefy!EbubGsbnf/ 

 Tipuri de date: DataFrame tvqpsu̒!p!wbsjfubuf!ef!ujqvsj!ef!ebuf-!jodmvtjw;!ajoua-!agmpbua-!acppma-!

aebufujnf75a!ͤj!apcfdua!qfousv!ebuf!ufyu/!Gjfdbsf!dpmpbo̒!EbubGsbnf!bsf!qspqsjvm!ujq!ef!ebuf!dbsf!

efufsnjo̒!df!pqfsbͨjj!qpu!gj!fgfduvbuf!btvqsb!dpoͨjovuvmvj!t̒v/ 

 Pqfsbͨjvoj!dv!ebuf: DataFrame tvqpsu̒!p!hbn̒!mbsh̒!ef!pqfsbͨjvoj!qfousv!qsfmvdsbsfb!ebufmps-!

jodmvtjw!bhsfhbsfb!)ahspvqcza*-!gv{jpobsfb!)anfshfa!ͤj!akpjoa*-!dpodbufobsfb!)adpodbua*-!́nq̒sͨjsfb-

aplicarea-dpncjobsfb!ͤj!nvmuf!bmuf!ufiojdj!ef!usbotgpsnbsf!b!ebufmps/ 

 Manipularea dimensiunii : DataFrame w̒!qfsnjuf!t̒!be̒vhbͨj!ͤj!t̒!fmjnjobͨj!dpmpbof!ͤj!s˵oevsj-!

g̒d˵oev-m!p!tusvduvs̒!ejobnjd̒!dbsf!qpbuf!gj!npejgjdbu̒!́o!gvodͨjf!ef!ofwpjmf!ewt/!ef!bobmj{̒!b!

datelor. 

 Vizualizarea datelor : vujmj{˵oe!ufiojdj!ef!wj{vbmj{bsf!joufhsbuf!tbv!joufsgbͨbsfb!dv!cjcmjpufdj!

populare de vizualizare a datelor, cum ar fi Matplotlib sau Seaborn, DataFrame qpbuf!gj!vͤps!

dpowfsuju!́o!hsbgjdf!ͤj!ejbhsbnf!qfousv!b!qsf{foub!ebufmf!hsbgjd/ 

 Jousbsfb!ͤj!jfͤjsfb!ebufmps;!Pandas pgfs̒!gvodͨjj!ef!djujsf-!jnqpsu!ͤj!fyqpsu!ef!ebuf!́o!ejgfsjuf!

gpsnbuf!ef!gjͤjfsf-!dvn!bs!gj!DTW, Excel, JSON, HTML ͤj!TRM, ceea ce poate face din DataFrame un 

ivc!dfousbm!qfousv!dpmfdubsfb!ͤj!ejtusjcvjsfb!ebufmps/ 

Spre deosebire de CSV ͤ j!YMTY, Pandas DataFrame pgfs̒!nbj!nvmu̒!gmfyjcjmjubuf!ͤj!qfsgpsnboͨ̒!buvodj!d˵oe!

tf!mvdsfb{̒!dv!ebuf;!qpbuf!hftujpob!dbouju̒ͨj!nbsj!ef!jogpsnbͨjj!́o!SBN-!bddfqu̒!ujqvsj!ef!ebuf!fyujotf!

)jodmvtjw!ebuf-!wbmpsj!mphjdf!ͤj!tfsjj!dspopmphjdf*!ͤj!pgfs̒!dbqbdju̒ͨj!fyujotf!ef!gjmusbsf-!bhsfhbsf-!gv{jpobsf!ͤj!

wj{vbmj{bsf!b!ebufmps/!˦o!ujnq!df!DTW!ov!tupdifb{̒!jogpsnbͨjj!eftqsf!ujqvsjmf!ͤj!tusvduvsb!ebufmps-!jbs!YMTY!

ftuf!beftfb!tvqsb́od̒sdbu!dv!gpsnbubsf!ͤj!bsf!p!tdbmbcjmjubuf!sfevt̒-!EbubGsbnf!s̒n˵of!bmfhfsfb!pqujn̒!
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pentru analize rapide-!bvupnbuj{bsfb!qspdftfmps!ͤj!joufhsbsfb!dv!BJ -modele (Figura 3.4-7). Vsn̒upbsfmf!

dbqjupmf!wps!fyqmpsb!́o!efubmjv!gjfdbsf!ejousf!bdftuf!btqfduf!bmf!ebufmps-!ef!btfnfofb-!́o!qbsufb!9!b!d̒sͨjj-!

vor fi discutate în detaliu formate similare precum Parquet , Apache Orc, JSON, Feather, HDF5 ͤj!efqp{jufmf!

de date (Figura 8.1-2). 

 

Fig. 3.4-7 DataFrame ftuf!bmfhfsfb!pqujn̒!qfousv!nbojqvmbsfb!ebufmps!dv!qfsgpsnboͨf!sjejdbuf!
ͤj!tvqpsu!bwbotbu!qfousv!ujqvsjmf!ef!ebuf/ 

Ebupsju̒!gmfyjcjmju̒ͨjj-!qvufsjj!ͤj!vͤvsjoͨfj!mps!ef!vujmj{bsf-!cjcmjpufdb!Qboebt!ͤj!gpsnbuvm!EbubGsbnf!bv!efwfoju!

standardul de facto în analiza datelor Python. Acestea sunt ideale atât pentru crearea de rapoarte simple, 

d˵u!ͤj!qfousv!dpotusvjsfb!ef!dpoevduf!bobmjujdf!dpnqmfyf-!́o!tqfdjbm!́o!dpncjobͨjf!dv!npefmf!MMN/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 3.4-8 LLM-vsjmf!tjnqmjgjd̒!joufsbdͨjvofb!dv!Qboebt;!́o!mpd!ef!dpe-!ftuf!tvgjdjfou̒!p!
interogare text.  

În prezent, Pandas este utilizat în mod activ în camerele de chat bazate pe LLM, cum ar fi ChatGPT, LlaMa, 

DeepSeek, QWEN ͤ j!bmufmf/!˦o!nvmuf!db{vsj-!buvodj!d˵oe!vo!npefm!qsjnfͤuf!p!joufsphbsf!mfhbu̒!ef!qsfmvdsbsfb!

ubcfmfmps-!wbmjebsfb!ebufmps!tbv!bobmj{̒-!bdftub!hfofsfb{̒!dpe!fybdu!gpmptjoe!cjcmjpufdb!Qboebt/!Bdftu!mvdsv!

face din DataFrame un "limbaj" natural pentru reprezentarea datelor în dialogurile cu AI (Figura 3.4-8). 

Ufiopmphjjmf!npefsof!ef!ebuf-!dvn!bs!gj!Qboebt-!gbdjmjufb{̒!bobmj{b-!bvupnbuj{bsfb!ͤj!joufhsbsfb!ebufmps!́o!

qspdftfmf!ef!bgbdfsj/!Bdftufb!pgfs̒!sf{vmubuf!sbqjef-!sfevd!wpmvnvm!ef!nvod̒!bm!tqfdjbmjͤujmps!ͤj!btjhvs̒!

sfqfubsfb!pqfsbͨjvojmps/ 

Fubqfmf!vsn̒upbsf;!dsfbsfb!vovj!dbesv!ef!ebuf!evsbcjm 

˦o!bdfbtu̒!qbsuf!bn!bobmj{bu!qsjodjqbmfmf!ujqvsj!ef!ebuf!vujmj{buf!́o!joevtusjb!dpotusvdͨjjmps-!bn!́ow̒ͨbu!eftqsf!

ejgfsjufmf!gpsnbuf!ef!tupdbsf!b!bdftupsb!ͤj!bn!bobmj{bu!spmvm!jotusvnfoufmps!npefsof-!jodmvtjw!MMN ͤj!JEF-!́o!

qsfmvdsbsfb!jogpsnbͨjjmps/!Bn!́ow̒ͨbu!d̒!hftujpobsfb!fgjdjfou̒!b!ebufmps!ftuf!cb{b!qfousv!mvbsfb!efdj{jjmps!́o!

dvopͤujoͨ̒!ef!dbv{̒!ͤj!bvupnbuj{bsfb!qspdftfmps!ef!bgbdfsj/!Pshboj{bͨjjmf! dbsf!tvou!dbqbcjmf!t̒!́ͤj!

tusvduvsf{f!ͤj!t̒!́ͤj!pshboj{f{f!ebufmf!pcͨjo!vo!bwboubk!dpnqfujujw!tfnojgjdbujw!́o!fubqfmf!ef!qsfmvdsbsf!ͤj!

transformare a datelor . 

Qfousv!b!sf{vnb!bdfbtu̒!qbsuf-!nfsju̒!t̒!tvcmjojfn!qsjodjqbmfmf!fubqf!qsbdujdf!dbsf!w̒!wps!bkvub!t̒!bqmjdbͨj!

bcpse̒sjmf!ejtdvubuf!́o!tbsdjojmf!evnofbwpbtus̒!{jmojdf; 

 Auditul datelor ejo!qspdftfmf!evnofbwpbtus̒ 

 Gbdfͨj!vo!jowfoubs!bm!uvuvsps!ujqvsjmps!ef!ebuf!qf!dbsf!mf!vujmj{bͨj!́o!qspjfdufmf!ewt/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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 Efufsnjobͨj!df!ujqvsj!ͤj!npefmf!ef!ebuf!tvou!cele mai importante pentru procesele dvs. de 

afaceri 

 Jefoujgjdbsfb!epnfojjmps!qspcmfnbujdf!́o!dbsf!jogpsnbͨjjmf!s̒n˵o!adesea nestructurate , slab 

structurate sau inaccesibile 

 ˦odfqfͨj!t̒!fmbcpsbͨj!p!tusbufhjf!ef!hftujpobsf!b!ebufmps 

 Ridicarea problemelor de qpmjujd̒!ͤj!a standardelor pentru tratarea diferitelor tipuri de date  

 Bobmj{bͨj!dbsf!ejousf!gmvyvsjmf!ewt/!ef!mvdsv!qpu!gj!́ncvo̒u̒ͨjuf!qsjo!dpowfsujsfb!ebufmps!

nestructurate în date structurate  

 Crearea unei politici de tupdbsf!ͤj!bddft!mb!ebuf!dbsf!t̒!jb!́o!dpotjefsbsf!tfdvsjubufb!ͤj!

dpogjefoͨjbmjubufb 

 Jotubmbsfb!ͤj!tu̒q˵ojsfb!jotusvnfoufmps!ef!cb{̒!qfousv!mvdsvm!dv!ebufmf 

 Bmfhfͨj!vo!JEF!befdwbu!dbsf!t̒!dpsftqvoe̒!tbsdjojmps!evnofbwpbtus̒!)ef!fyfnqmv-!jotubmbͨj!

VS Code sau Jupyter Notebook) 

 ˦odfsdbͨj!t̒!́ogjjoͨbͨj!vo!LLM local dbsf!t̒!gestioneze dpogjefoͨjbmjubufb!ebufmps!dvs. 

personale 

 ˦odfqfͨj!t̒!fyqfsjnfoubͨj!dv!cjcmjpufdb!Qboebt pentru a procesa date tabulare XLSX 

 Eftdsjfͨj!MMN!tbsdjojmf!ujqjdf!qf!dbsf!mf!hftujpobͨj!́o!jotusvnfouf!ef!gpj!ef!dbmdvm!tbv!cb{f!ef!

ebuf!ͤj!dfsfͨj!MMN!t̒!bvupnbuj{f{f!bdujwjubufb!vujmj{˵oe!Qboebt 

Aplicarea acestor qbͤj!w̒!wb!qfsnjuf!t̒!w̒!usbotgpsnbͨj!usfqubu!bcpsebsfb!ef!mvdsv!dv!ebufmf-!usfd˵oe!ef!mb!

tfuvsj!ef!ebuf!ejtqbsbuf-!oftusvduvsbuf-!mb!vo!fdptjtufn!vojgjdbu!́o!dbsf!ebufmf!efwjo!vo!bdujw!bddftjcjm!ͤj!

vͤps!ef!́oͨfmft/!˦odfqfͨj!dv!qbͤj!njdj!- dsfbͨj!qsjnvm!EbubGsbnf în Pandas, svmbͨj!vo!MMN!mpdbm-!bvupnbuj{bͨj!

prima dvs. tbsdjo̒!ef!svujo̒!utilizând Python (de exemplu, foi de calcul Excel). 

B!qbusb!qbsuf!b!d̒sͨjj!tf!wb!dpodfousb!qf!qspcmfnfmf!mfhbuf!ef!dbmjubufb!ebufmps-!pshboj{bsfb-!tusvduvsbsfb!ͤj!

npefmbsfb!ebufmps/!Of!wpn!dpodfousb!btvqsb!nfupepmphjjmps!dbsf!usbotgpsn̒!tvstfmf!ef!ebuf!ejtqbsbuf!- de 

la PDF-vsj!ͤj!ufyuf!mb!jnbhjoj!ͤj!npefmf!DBE!- ́o!tfuvsj!ef!ebuf!tusvduvsbuf!befdwbuf!qfousv!bobmj{̒!ͤj!

automatizare. Von!fyqmpsb-!ef!btfnfofb-!npevm!́o!dbsf!tvou!gpsnbmj{buf!dfsjoͨfmf!qsjwjoe!ebufmf-!npevm!́o!

dbsf!tvou!dpotusvjuf!npefmfmf!dpodfquvbmf!ͤj!mphjdf!́o!qspjfdufmf!ef!dpotusvdͨjj!ͤj!npevm!́o!dbsf!npefmfmf!

de limbaj modern (LLM) pot ajuta în acest proces. 

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


 

 

IV PARTE  

CALITATEA DATELOR: ORGANIZARE, 

STRUCTURARE, MODELARE 

B!qbusb!qbsuf!tf!dpodfousfb{̒!btvqsb!nfupepmphjjmps!ͤj!ufiopmphjjmps!dbsf!btjhvs̒!

usbotgpsnbsfb!jogpsnbͨjjmps!ejtqbsbuf!́o!tfuvsj!ef!ebuf!tusvduvsbuf!ef!́obmu̒!dbmjubuf/!

Tvou!ejtdvubuf!́o!efubmjv!qspdftfmf!ef!gpsnbsf!ͤj!epdvnfoubsf!b!dfsjoͨfmps!ef!ebuf!

db!cb{̒!qfousv!p!bsijufduvs̒!jogpsnbͨjpobm̒!fgjdjfou̒!́o!qspjfdufmf!ef!dpotusvdͨjj/!

Tvou!qsf{foubuf!nfupef!qsbdujdf!ef!fyusbhfsf!b!jogpsnbͨjjmps!tusvduvsbuf!ejo!ejwfstf!

surse (documente PDF-!jnbhjoj-!gjͤjfsf!ufyu-!npefmf!DBE) cu exemple de 

jnqmfnfoubsf/!Ftuf!bobmj{bu̒!vujmj{bsfb!fyqsftjjmps!sfhvmbuf (RegEx*!ͤj!b!bmups!

jotusvnfouf!qfousv!wbmjebsfb!ͤj!wfsjgjdbsfb!bvupnbu̒!b!ebufmps/!Qspdftvm!ef!

npefmbsf!b!ebufmps!mb!ojwfm!dpodfquvbm-!mphjd!ͤj!gj{jd!ftuf!eftdsjt!qbt!dv!qbt-!luând 

́o!dpotjefsbsf!tqfdjgjdvm!joevtusjfj!dpotusvdͨjjmps/!Tvou!efnpotusbuf!fyfnqmf!

specifice de utilizare a modelelor lingvistice (LLM ) pentru automatizarea proceselor 

ef!tusvduvsbsf!ͤj!wbmjebsf!b!jogpsnbͨjjmps/!Tvou!qspqvtf!bcpse̒sj!fgjdjfouf!qfousv!

wj{vbmj{bsfb!sf{vmubufmps!bobmj{fj-!tqpsjoe!ejtqpojcjmjubufb!jogpsnbͨjjmps!bobmjujdf!

pentru toate nivelurile de gestionare a proiectelor de dpotusvdͨjj
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CAPITOL 4.1.  

CONVERSIA DATELOR ÎNTR-P!GPSN̑!TUSVDUVSBȖ 

˦o!fsb!fdpopnjfj!cb{buf!qf!ebuf-!ebufmf!efwjo!cb{b!qspdftvmvj!efdj{jpobm-!nbj!efhsbc̒!efd˵u!vo!pctubdpm/!

˦o!mpd!t̒!bebquf{f!dpotubou!jogpsnbͨjjmf!mb!gjfdbsf!tjtufn!opv!iͤ la formatele acestuia-!dpnqbojjmf!dbvu̒!ejo!

df!́o!df!nbj!nvmu!t̒!gpsnf{f!vo!tjohvs!npefm!tusvduvsbu!ef!ebuf!dbsf!t̒!tfswfbtd̒!esfqu!tvst̒!vojwfstbm̒!

ef!befw̒s!qfousv!upbuf!qspdftfmf/!Tjtufnfmf!jogpsnbujdf!npefsof!tvou!dpodfqvuf!ov!́o!kvsvm!gpsnbufmps!ͤj!

joufsgfͨfmps-!dj!́o!kvsvm!tfnojgjdbͨjfj!ebufmps!- deoarece structura se poate schimba, ebs!tfnojgjdbͨjb!

jogpsnbͨjjmps!s̒n˵of!bdffbͤj!qfousv!nvmu!nbj!nvmu!ujnq/ 

Cheia pentru a lucra eficient cu datele nu este de a le dpowfsuj!ͤj!usbotgpsnb!mb!oftg˵sͤju-!dj!ef!

b!mf!pshboj{b!dpsfdu!ef!mb!́odfqvu;!dsfbsfb!vofj!tusvduvsj!vojwfstbmf!dbqbcjmf!t̒!pgfsf!

usbotqbsfoͨ̒-!bvupnbuj{bsf!ͤj!joufhsbsf!́o!upbuf!fubqfmf!djdmvmvj!ef!wjbͨ̒!bm!qspjfduvmvj/ 

Bcpsebsfb!usbejͨjpobm̒!jnqvof!bkvtu̒sj!nbovbmf!dv!gjfdbsf!jnqmfnfoubsf!b!vofj!opj!qmbugpsnf;!njhsbsfb!

ebufmps-!tdijncbsfb!ovnfmps!busjcvufmps-!bkvtubsfb!gpsnbufmps/!Bdftuf!fubqf!ov!́ncvo̒u̒ͨftd!dbmjubufb!

ebufmps!́o!tjof-!dj!epbs!nbtdifb{̒!qspcmfnfmf-!dsf˵oe!vo!dfsd!wjdjpt!ef!usbotgpsn̒sj!g̒s̒!tg˵sͤju. Ca urmare, 

dpnqbojjmf!efwjo!efqfoefouf!ef!tpmvͨjj!tpguxbsf!tqfdjgjdf-!jbs!usbotgpsnbsfb!ejhjubm̒!́odfujofͤuf/ 

˦o!dbqjupmfmf!vsn̒upbsf-!wpn!bobmj{b!npevm!dpsfdu!ef!tusvduvsbsf!b!ebufmps!jͤ!bqpj!dvn!t̒!dsf̒n!npefmf!

vojwfstbmf-!t̒!njojnj{̒n!efqfoefoͨb!ef!qmbugpsn̒!ͤj!t̒!of!dpodfous̒n!qf!dffb!df!dpoufb{̒!dfm!nbj!nvmu!

- ebufmf!db!sftvst̒!tusbufhjd̒!́o!kvsvm!d̒sfjb!tf!dpotusvjftd!qspdftf!evsbcjmf/ 

˦ow̒ͨbͨj!dvn!t̒!usbotgpsnbͨj!epdvnfouf-!QEG-!jnbhjoj!ͤj!ufyuf!́o!formate 

structurate  

˦o!qspjfdufmf!ef!dpotusvdͨjj-!nbsfb!nbkpsjubuf!b!jogpsnbͨjjmps!fyjtu̒!́o!gpsn̒!oftusvduvsbu̒;!epdvnfouf!

ufiojdf-!tjuvbͨjj!ef!mvds̒sj-!eftfof-!tqfdjgjdbͨjj-!qsphsbnf-!qspupdpbmf/!Ejwfstjubufb!bdftupsb!- atât în ceea ce 

qsjwfͤuf!gpsnbuvm-!d˵u!ͤj!dpoͨjovuvm!- gbdf!ejgjdjm̒!joufhsbsfb!ͤj!automatizarea. 

Procesul de conversie în formate structurate sau semi -tusvduvsbuf!qpbuf!wbsjb!́o!gvodͨjf!ef!

ujqvm!ef!ebuf!ef!jousbsf!ͤj!ef!sf{vmubufmf!epsjuf!bmf!qsfmvds̒sjj. 

Usbotgpsnbsfb!ebufmps!ejo!gpsn̒!oftusvduvsbu̒!́o!gpsn̒!tusvduvsbu̒!ftuf!bu˵u!p!bsu̒-!d˵u!ͤj!p!ͤujjoͨ̒/!Bdftu!

proces wbsjb{̒!́o!gvodͨjf!ef!ujqvm!ef!ebuf!ef!jousbsf!ͤj!ef!tdpqvm!bobmj{fj!ͤj!pdvq̒!beftfb!p!qbsuf!

tfnojgjdbujw̒!ejo!nvodb!johjofsvmvj!ef!ebuf!(figura 3.2-5) iͤ a analistului, cu scopul de a produce un set de 

ebuf!dvsbu!ͤj!pshboj{bu/ 
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Fig. 4.1-1 Conversia unui document scanat nestructurat într -un format tabelar structurat.  

Transformarea documentelor , PDF, a imaginilor iͤ a textelor într-un format structurat (Figura 4.1-1) este un 

qspdft!qbt!dv!qbt!dbsf!jodmvef!vsn̒upbsfmf!fubqf; 

 Extragere): În bdfbtu̒!fubq̒-!tf!́odbsd̒!vo!epdvnfou!tvst̒!tbv!p!jnbhjof!dbsf!dpoͨjof!ebuf!

nestructurate. Acesta poate fi , de exemplu, un document PDF, o fotografie, un desen sau o 

tdifn̒/ 

 Transformarea datelor (Transform ): Aceasta este vsnbu̒!ef!fubqb!ef!usbotgpsnbsf!b!ebufmps!

nestructurate într -vo!gpsnbu!tusvduvsbu/!Ef!fyfnqmv-!bdfbtub!qpbuf!jnqmjdb!sfdvopbͤufsfb!ͤj!

joufsqsfubsfb!ufyuvmvj!ejo!jnbhjoj!vujmj{˵oe!sfdvopbͤufsfb!pqujd̒!b!dbsbdufsfmps!)PDS) sau alte 

metode de prelucrare. 

 ˦od̒sdbsfb!ͤj!tbmwbsfb!ebufmps!(Load): ultima fubq̒!jnqmjd̒!tbmwbsfb!ebufmps!qsfmvdsbuf!́o!ejgfsjuf!

formate, cum ar fi CSV, XLSX, XML, JSON-!qfousv!mvds̒sj!vmufsjpbsf-!bmfhfsfb!gpsnbuvmvj!efqjo{˵oe!

ef!dfsjoͨfmf!ͤj!qsfgfsjoͨfmf!tqfdjgjdf/ 

Acest proces, cunoscut sub numele de ETL (Extract, Transform, Load*-!kpbd̒!vo!spm!difjf!́o!qsfmvdsbsfb!

bvupnbu̒!b!ebufmps!jͤ!wb!gj!ejtdvubu!nbj!efubmjbu!́o!dbqjupmvm!#FUM!ͤj!Qjqfmjof: Extract, Transform, Load". În 

continuare, vom analiza exemple de transformare a documentelor de diferite formate în date structurate.  

Exemplu de convertire a unui document PDF -document într -un tabel 

Vob!ejousf!dfmf!nbj!gsfdwfouf!tbsdjoj!́o!dbesvm!qspjfdufmps!ef!dpotusvdͨjj!ftuf!qsfmvdsbsfb!tqfdjgjdbͨjjmps!́o!

format PDF. Qfousv!b!efnpotusb!usfdfsfb!ef!mb!ebuf!oftusvduvsbuf!mb!vo!gpsnbu!tusvduvsbu-!t̒!mv̒n!́o!

considerare un exemplu practic: extragerea unui tabel dintr-vo!epdvnfou!QEG!ͤj!dpowfsujsfb!bdftuvjb!́o!

format CSV sau Excel (Fig. 4.1-2). 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 4.1-2 Spre deosebire de PDF, formatele CSV ͤj!YMTY tvou!mbsh!s̒tq˵oejuf!ͤj!vͤps!ef!
integrat în diverse sisteme de gestionare a datelor.  

Modelele de limbaj LLM, cum ar fi ChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN tjnqmjgjd̒!gpbsuf!

nvmu!npevm!́o!dbsf!dfsdfu̒upsjj!ef!ebuf!mvdsfb{̒!dv!ebufmf-!sfevd˵oe!ofwpjb!ef!́ow̒ͨbsf!bqspgvoebu̒!b!

mjncbkfmps!ef!qsphsbnbsf!ͤj!qfsnjͨ˵oe!sf{pmwbsfb!nvmups!tbsdjoj!dv!bkvupsvm!joufsph̒sjmps!ef!ufyu/ 

Qsjo!vsnbsf-!́o!mpd!t̒!qjfsefn!ujnq!d̒vu˵oe!tpmvͨjj!qf!joufsofu!(de obicei pe site-ul StackOverFlow sau pe 

gpsvnvsj!ͤj!dibu-uri tematice) tbv!dpoubdu˵oe!tqfdjbmjͤuj!́o!qsfmvdsbsfb!ebufmps-!qvufn!vujmj{b!dbqbdju̒ͨjmf!

LLM-urilor moderne online sau locale/!Ftuf!tvgjdjfou!t̒!gpsnvm̒n!p!́ousfcbsf-!jbs!npefmvm!wb!gvsoj{b!vo!dpe!

qsfh̒uju!qfousv!dpowfstjb!epdvnfouvmvj!QEG într-un format tabelar.  

 Usjnjufͨj!vsn̒upbsfb!cerere text psjd̒svj!npefm!MMN (CHATGRT, LlaMa, Mistral DeepSeek, Grok, 

Claude, QWEN sau oricare altul): 

W̒!svh̒n!t̒!tdsjfͨj!vo!cod pentru a extrage text dintr-vo!gjͤjfs!QEG dbsf!dpoͨjof!vo!ubcfm. 

Dpevm!bs!usfcvj!t̒!jb!dbmfb!gjͤjfsvmvj!db!bshvnfou!ͤj!t̒!sfuvsof{f!ubcfmvm!fyusbt!tvc!gpsnb!

unui DataFrame  
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 S̒tqvotvm!npefmvmvj!MMN wb!gj-!́o!nbkpsjubufb!db{vsjmps-!tvc!gpsn̒!ef!dpe!́o!Qzuipo , deoarece 

bdftu!mjncbk!ftuf!vujmj{bu!qf!tdbs̒!mbsh̒!qfousv!qsfmvdsbsfb!ebufmps-!bvupnbuj{bsf!ͤj!mvdsvm!dv!ejgfsjuf!

gpsnbuf!ef!gjͤjfsf; 

 

Fig. 4.1-3 S̒tqvotvm!MMN!tvc!gpsnb!dpevmvj!Qzuipo ͤj!b!cjcmjpufdjmps!ͤj!qbdifufmps!tbmf!)Qboebt-!Gju{*!fyusbhf!
text dintr -vo!gjͤjfs!QEG!/ 

Acest cod (Figura 4.1-3) poate fi rulat offline în unul dintre IDE-urile populare pe care le-bn!nfoͨjpobu!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 Python, JupyterLab sau instrumente online populare: 

Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker. 

 În etapa "Conversie"-!gpmptjn!cjcmjpufdb!qpqvmbs̒!Qboebt (despre care am discutat în detaliu în 

capitolul "Python Pandas: un instrument indispensabil pentru lucrul cu datele") pentru a citi 

textul extras în DataFrame ͤj!qfousv!b!tbmwb!EbubGsbnf!́ous-vo!gjͤjfs!ubcfm!DTW sau XLXS: 
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Bn!ofwpjf!ef!dpe!dbsf!t̒!dpowfsufbtd̒!ubcfmvm!sf{vmubu!ejous-vo!gjͤjfs!QEG într-un 

DataFrame/!Ef!btfnfofb-!be̒vhbͨj!dpe!qfousv!b!tbmwb!EbubGsbnf!́ous-vo!gjͤjfs!DTW! 

 S̒tqvotvm!MMN!; 

 

Fig. 4.1-4 Conversia tabelului extras din PDF în DataFrame ͤj!tbmwbsfb!ubcfmvmvj!́ous-vo!gjͤjfs!DTW!/ 

Ebd̒!bqbsf!p!fspbsf!́o!ujnqvm!fyfdvͨjfj!dpevmvj!(Fig. 4.1-3, Fig. 4.1-4) - de exemplu, din cauza lipsei 

cjcmjpufdjmps!tbv!b!vofj!d̒j!hsfͤjuf!b!gjͤjfsfmps!- textul erorii qpbuf!gj!qvs!ͤj!tjnqmv!dpqjbu!́nqsfvo̒!dv!dpevm!

tvst̒!ͤj!usjnjt!ejo!opv!npefmvmvj!MMN. Modelul va analiza mesajul de eroare, va explica care este problema 

ͤj!wb!tvhfsb!tpmvͨjj!tbv!qbͤj!tvqmjnfoubsj/! 

˦o!bdftu!gfm-!joufsbdͨjvofb!dv!BJ LLM devine un ciclu comŸŸtestŸ feedbackŸ dpsfdͨjf!- g̒s̒!

b!gj!ofwpjf!ef!dvopͤujoͨf!ufiojdf!bqspgvoebuf/ 
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Folosind o interogare text simplu în LLM chat jͤ!p!ev{jo̒!ef!mjojj!Qzuipo!pe care le putem rula local în orice 

IDE, am convertit un document PDF într-un format tabelar CSV, care, spre deosebire de un document PDF, 

ftuf!vͤps!ef!djuju!bvupnbu!ͤj!ef!integrat rapid în orice sistem de gestionare a datelor.  

Putem aplica acest cod (Figura 4.1-3, Figura 4.1-4), copiindu-l din psjdf!dbnfs̒!ef!dibu!MMN, la zeci sau mii 

de noi documente PDF pe server, automatizând astfel procesul de conversie a unui flux de documente 

nestructurate într -un format structurat de tabel CSV.  

Dar documentele PDF ov!dpoͨjo!́oupuefbvob!ufyu-!ef!dfmf!nbj!nvmuf!psj!bdftufb!tvou!epdvnfouf!tdbobuf!

care trebuie prelucrate ca imagini. Efͤj!jnbhjojmf!tvou!́o!npe!jofsfou!nestructurate-!ef{wpmubsfb!ͤj!bqmjdbsfb!

cjcmjpufdjmps!ef!sfdvopbͤufsf!of!qfsnju!t̒!fyusbhfn-!t̒!qsfmvds̒n!ͤj!t̒!bobmj{̒n!dpoͨjovuvm!bdftupsb-!

qfsnjͨ˵oev-of!t̒!vujmj{̒n!qf!efqmjo!bdftuf!ebuf!́o!qspdftfmf!opbtusf!ef!bgbdfsj/ 

Conversia imaginii JPEG, PNG ́ o!gpsn̒!tusvduvsbu̒ 

Jnbhjojmf!tvou!vob!ejousf!dfmf!nbj!dpnvof!gpsnf!ef!ebuf!oftusvduvsbuf/!˦o!dpotusvdͨjj!ͤj!́o!nvmuf!bmuf!

joevtusjj-!p!dboujubuf!vsjbͤ̒!ef!jogpsnbͨjj!ftuf!tupdbu̒!tvc!gpsn̒!ef!epdvnfouf!tdbobuf-!tdifnf-!gpuphsbgjj!

ͤj!eftfof/!Btugfm!ef!ebuf!dpoͨjo!jogpsnbͨjj!waloroase, dar nu pot fi prelucrate direct, cum ar fi o foaie de 

calcul Excel tbv!p!cb{̒!ef!ebuf/!Jnbhjojmf!dpoͨjo!p!nvmͨjnf!ef!jogpsnbͨjj!dpnqmfyf-!efpbsfdf!dpoͨjovuvm-!

dvmpsjmf!ͤj!ufyuvsjmf!mps!tvou!wbsjbuf!ͤj!ftuf!ofdftbs̒!p!qsfmvdsbsf!tqfdjbm̒!qfousv!b!fyusbhf!jogpsnbͨjj!vujmf/ 

Ejgjdvmubufb!vujmj{̒sjj!jnbhjojmps!db!tvst̒!ef!ebuf!ftuf!mjqtb!ef!tusvduvs̒/!Imaginile ov!usbotnju!tfnojgjdbͨjb!

într-vo!npe!ejsfdu-!vͤps!ef!dvboujgjdbu-!qf!dbsf!vo!dpnqvufs!́m!qpbuf!́oͨfmfhf!tbv!qsfmvdsb!jnfejbu-!bͤb!dvn!

o face o foaie de calcul Excel tbv!vo!ubcfm!ef!cb{̒!ef!ebuf/!Qfousv!b!dpowfsuj!ebufmf!ejo!imagini nestructurate 

într-p!gpsn̒!tusvduvsbu̒-!usfcvjf!vujmj{buf!cjcmjpufdj!speciale dbqbcjmf!t̒!joufsqsfuf{f!jogpsnbͨjjmf!wj{vbmf!qf!

dbsf!mf!dpoͨjo!(figura 4.1-5). 

 

Fig. 4.1-5 Dpowfstjb!epdvnfoufmps!ͤj!jnbhjojmps!tdbobuf!́o!gpsnbuf!tusvduvsbuf!ftuf!qptjcjm̒!dv!
ajutorul instrumentelor speciale OCR . 

Tehnologia OCR )Pqujdbm!Dibsbdufs!Sfdphojujpo*!ftuf!vujmj{bu̒!qfousv!b!fyusbhf!ufyu!ejo!jnbhjoj/!Bdfbtub!w̒!

qfsnjuf! t̒! sfdvopbͤufͨj! mjufsfmf! ͤj! ovnfsfmf! ejo! epdvnfoufmf! tdbobuf-! gpuphsbgjjmf! ͤj! gjͤjfsfmf! QEG, 

transformându -mf!́o!ufyu!fejubcjm!ͤj!mj{jcjm!bvupnbu/!Ufiopmphjjmf!PDS!bv!gptu!vujmj{buf!ef!nvmu!ujnq!́o!
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automatizarea documentelor, iar ́o!qsf{fou!tvou!vͤps!ef!joufhsbu!́o!psjdf!qspdftf!ef!bgbdfsj!ͤj!bqmjdbͨjj!

Python. Unul dintre cele mai populare instrumente OCR ftuf!Ufttfsbdu-!p!tvst̒!eftdijt̒-!ef{wpmubu̒!jojͨjbm!

de HPǾ ͤj!tvtͨjovu̒!bdvn!ef!GoogleǾ/!Bdftub!bddfqu̒!qftuf!211!ef!mjncj!ͤj!bsf!p!qsfdj{jf!sjejdbu̒!ef!

sfdvopbͤufsf/ 

T̒!dfsfn!chat-ului LLM t̒!scrie un exemplu de cod pentru a prelua date dintr-un tabel scanat sau fotografiat 

într-un mod structurat.  

 Usjnjufͨj!p!dfsfsf!ufyu!mb!chat-ul LLM (ChatGP, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN 

sau oricare altul): 

Tdsjfͨj!dpevm!qfousv!b!dpowfsuj!p!jnbhjof!KQFH!dbsf!dpoͨjof!vo!ubcfm!́ous-un tabel 

DataFrame  
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 S̒tqvotvm!MMN!wb!tvhfsb!́o!nbkpsjubufb!db{vsjmps!vujmj{bsfb!cjcmjpufdjj!Qzufttfsbdu!qfousv!

sfdvopbͤufsfb!ufyuvmvj!́o!jnbhjoj!; 

 

Fig. 4.1-6 Conversia textului extras dintr -un tabel de imagini sau fotografii într -p!sfqsf{foubsf!ubcfmbs̒!
tusvduvsbu̒/ 

În acest exemplu - codul (Figura 4.1-6) derivat din LLM-!vujmj{fb{̒!cjcmjpufdb!qzufttfsbdu!)Ufttfsbdu!qfousv!

Python) pentru a converti o imagine în text utilizând OCR )sfdvopbͤufsfb!pqujd̒!b!dbsbdufsfmps*!ͤj!cjcmjpufdb!

Pandas pentru a converti acest text într-p!gpsn̒!tusvduvsbu̒-!ͤj!bovnf!vo!EbubGsbnf/ 

Qspdftvm!ef!dpowfstjf!jnqmjd̒!ef!pcjdfj!qsfqspdftbsfb!qfousv!b!́ncvo̒u̒ͨj!dbmjubufb!jnbhjojj-!

evq̒!dbsf!tf!bqmjd̒!ejwfsͤj!bmhpsjunj!qfousv!efufdubsfb!npefmfmps-!fyusbhfsfb!dbsbdufsjtujdjmps!

tbv!sfdvopbͤufsfb!pcjfdufmps/!Db!sf{vmubu-!jogpsnbͨjjmf!wj{vbmf!ofstructurate sunt convertite în 

date structurate.  

Efͤj!QEG ͤj!jnbhjojmf!tvou!tvstf-difjf!ef!jogpsnbͨjj!oftusvduvsbuf-!befw̒sbuvm!dbnqjpo!́o!dffb!df!qsjwfͤuf!

volumul este textul generat în e-mailuri, chat-uri, întâlniri, mesagerie. Aceste date nu sunt doar numeroase 

- fmf!tvou!ejtqfstbuf-!jogpsnbmf!ͤj!fyusfn!ef!tmab structurate.  
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Convertirea datelor text într -p!gpsn̒!tusvduvsbu̒ 

Qf!m˵oh̒!epdvnfoufmf!QEG!dv!ubcfmf!)Fig. 4.1-2*!ͤj!wfstjvojmf!tdbobuf!bmf!gpsnvmbsfmps!ubcfmbsf!)Fig. 4.1-5), 

p!qbsuf!tfnojgjdbujw̒!b!jogpsnbͨjjmps!ejo!epdvnfoubͨjb!qspjfduvmvj!ftuf!qsf{foubu̒!tvc!gpsn̒!ef!ufyu. 

Bdftufb!qpu!gj!bu˵u!qspqp{jͨjj!dpfsfouf!́o!epdvnfouf!ufyu-!d˵u!ͤj!́osfhjtus̒sj!gsbhnfoubsf!́nqs̒ͤujbuf!qf!

eftfof!ͤj!tdifnf/!˦o!dpoejͨjjmf!npefsof!ef!qsfmvdsbsf!b!ebufmps-!vob!ejousf!dfmf!nbj!gsfdwfouf!tbsdjoj!ftuf!

de a converti acest text într-un format tusvduvsbu!befdwbu!qfousv!bobmj{̒-!wj{vbmj{bsf!ͤj!mvbsfb!efdj{jjmps/ 

˦o!dfousvm!bdftuvj!qspdft!tf!bgm̒!ubypopnjb-!vo!tjtufn!ef!dmbtjgjdbsf!dbsf!qfsnjuf!pshboj{bsfb!jogpsnbͨjjmps!

́o!dbufhpsjj!ͤj!tvcdbufhpsjj!cb{buf!qf!dbsbdufsjtujdj!dpnvof/! 

O taxonomie ftuf!p!tusvduvs̒!ef!dmbtjgjdbsf!jfsbsijd̒!vujmj{bu̒!qfousv!hsvqbsfb!ͤj!pshboj{bsfb!

pcjfdufmps/!˦o!dpoufyuvm!qsfmvds̒sjj!ufyufmps-!bdfbtub!tfswfͤuf!esfqu!cb{̒!qfousv!dmbtjgjdbsfb!

tjtufnbujd̒!b!fmfnfoufmps!́o!dbufhpsjj!tfnboujdf-!tjnqmjgjd˵oe!btugfm!bobmj{b!jͤ!́ncvo̒u̒ͨjoe!

dbmjubufb!qsfmvds̒sjj!ebufmps/ 

Dsfbsfb!ubypopnjfj!ftuf!́otpͨju̒!ef!fubqfmf!ef!fyusbhfsf-!dbufhpsj{bsf!ͤj!dpoufyuvbmj{bsf!b!fouju̒ͨjmps/!

Qfousv!b!npefmb!qspdftvm!ef!fyusbhfsf!b!jogpsnbͨjjmps!ejo!ebuf!ufyuvbmf-!vsn̒upbsfmf!fubqf!tvou!similare cu 

cele pe care le-am aplicat deja la structurarea datelor din documente PDF: 

 Extragere): usfcvjf!t̒!bobmj{bͨj!ebuf!ufyu!qfousv!b!fyusbhf!jogpsnbͨjj!eftqsf!́ou˵s{jfsjmf!ͤj!

npejgjd̒sjmf!ejo!dbmfoebsvm!qspjfduvmvj. 

 Dbufhpsj{bsf!ͤj!dmbtjgjdbsf (Transofrm): dmbtjgjdbsfb!jogpsnbͨjjmps!qsjnjuf-!ef!fyfnqmv-!npujwfmf!

́ou˵s{jfsjmps!ͤj!bmf!npejgjd̒sjmps!ef!qsphsbn. 

 Integrare (Load): la final qsfh̒ujn!datele structurate pentru integrarea în sisteme externe de 

gestionare a datelor. 

T̒!mv̒n!́o!dpotjefsbsf!p!tjuvbͨjf;!bwfn!vo!ejbmph!́ousf!vo!nbobhfs!ef!qspjfdu!ͤj!vo!johjofs!dbsf!ejtdvu̒!

problemele legate de calendar. Scopul nostru este de a extrage elementele-cheie (motive de întârziere, 

bkvtu̒sj!bmf!qsphsbnvmvj*!ͤj!ef!b!mf!qsf{foub!́ous-un mod structurat ( figura 4.1-7). 

T̒!fgfduv̒n!fyusbhfsfb!qf!cb{b!dvwjoufmps!difjf!bͤufqubuf-!t̒!dsf̒n!vo!EbubGsbnf pentru a simula 

fyusbhfsfb!ebufmps!ͤj-!evq̒!usbotgpsnbsf-!vo!nou tabel DataFrame care wb!dpoͨjof!dpmpbof!qfousv!ebu̒-!

fwfojnfou!)ef!fyfnqmv-!npujwvm!́ou˵s{jfsjj*!ͤj!bdͨjvof!)ef!fyfnqmv-!npejgjdbsfb!qsphsbnvmvj*/ 
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Figura 4.1-7 Fwjefoͨjfsfb!jogpsnbͨjjmps!difjf!ejo!ufyu!dv!qsjwjsf!mb!ofdftjubufb!ef!b!bkvtub!
ufsnfofmf!ͤj!ef!b!joufhsb!npejgjd̒sjmf!́o!tjtufnvm!ef!hftujpobsf!b!qspjfduvmvj/ 

Jbu̒!dpevm!qfousv!sf{pmwbsfb!qspcmfnfj!gpmptjoe!p!joufsphbsf!ufyu!într-unul dintre modelele lingvistice, ca în 

exemplele anterioare. 

 Trimite o cerere text în psjdf!dbnfs̒!ef!dibu!MMN: 

Bn!p!dpowfstbͨjf!́ousf!vo!nbobhfs-!#Cvo̒!{jvb-!tvoufn!́o!́ou˵s{jfsf!ejo!dbv{b!qmpjj#!ͤj!vo!

johjofs-!#Eb-!usfcvjf!t̒!bkvtu̒n!ufsnfovm!mjnju̒!dv!p!t̒qu̒n˵o̒#/!Bn!ofwpjf!ef!vo!tdsjqu!

dbsf!t̒!analizeze viitoarele dialoguri text similare-!t̒!fyusbh̒!din acestea motivele 

́ou˵s{jfsjmps!ͤj!bkvtu̒sjmf!ofdftbsf!bmf!ufsnfofmps!ͤj!bqpj!t̒!genereze un DataFrame din 

aceste date. DataFrame bs!usfcvj!bqpj!t̒!gjf!tbmwbu!́ous-vo!gjͤjfs!DTW! 
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 S̒tqvotvm!ef!mb!MMN!wb!jodmvef!ef!pcjdfj!dpevm!Python dbsf!vujmj{fb{̒!fyqsftjj!sfhvmbuf (re - 

Sfhfy*!ͤj!cjcmjpufdb!Qboebt!)qe*!; 

 

 

Figura 4.1-8 Fwjefoͨjfsfb!́ous-vo!ubcfm!b!jogpsnbͨjjmps!difjf!ejo!ufyu!qsjwjoe!ofdftjubufb!ef!b!bkvtub!
termenele.  

În acest exemplu (Figura 4.1-7)-!ebufmf!ufyu!dbsf!dpoͨjo!dpsftqpoefoͨb!ejousf!vo!nbobhfs!ef!qspjfdu!ͤj!vo!

johjofs!tvou!bobmj{buf!qfousv!b!jefoujgjdb!ͤj!fyusbhf!jogpsnbͨjj!tqfdjgjdf!dbsf!qpu!bgfdub!hftujpobsfb!

proiectelor viitoare cu dialoguri similare . Cu ajutorul expresiilor regulate (vom discuta mai multe despre 

expresiile regulate în capitolul "Dfsjoͨf!tusvduvsbuf ͤj!fyqsftjj!sfhvmbuf!SfhFy "), cauzele întârzierilor din 

qspjfdu!ͤj!bkvtu̒sjmf!ofdftbsf!bmf!dbmfoebsvmvj!tvou!jefoujgjdbuf!prin intermediul unor modele. Gvodͨjb!tdsjt̒!

în acest exemplu fyusbhf!gjf!dbv{b!́ou˵s{jfsjj-!gjf!bkvtubsfb!ujnqvmvj!ejo!ͤjsvsj!qf!cb{b!ujqbsfmps: selectarea 

dvw˵ouvmvj!ef!evq̒!#ejo!dbv{b#!db!gjjoe!dbv{b!́ou˵s{jfsjj!tbv!b!dvw˵ouvmvj!ef!evq̒!#qsjo#!db!gjjoe!bkvtubsfb!

timpului.  

Ebd̒!vo!s˵oe!nfoͨjpofb{̒!p!́ou˵s{jfsf!ejo!dbv{b!wsfnjj-!#qmpbjb#!ftuf!jefoujgjdbu̒!db!gjjoe!dbv{b<!ebd̒!vo!
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s˵oe!nfoͨjpofb{̒!p!bkvtubsf!b!qsphsbnvmvj!qfousv!p!bovnju̒!qfsjpbe̒-!qfsjpbeb!sftqfdujw̒!ftuf!fyusbt̒!db!

o ajustare a timpului (figura 4.1-9)/!Bctfoͨb!psjd̒svjb!ejousf!bdftuf!dvwjouf!́ous-un rând are ca rezultat o 

valoare "None" pentru coloana-atribut dpsftqvo{̒upbsf/ 

 

Fig. 4.1-9 Ubcfmvm!sfdbqjuvmbujw!pcͨjovu!db!EbubGsbnf-!evq̒!fyfdvubsfb!dpevmvj-!dpoͨjof!
jogpsnbͨjj!qsjwjoe!fyjtufoͨb!́ou˵s{jfsjmps!ͤj!bkvtu̒sjmf!ef!ujnq!ofdftbsf/ 

Tusvduvsbsfb!ͤj!qbsbnfusj{bsfb!dpoejͨjjmps!din text (dialog, scrisoare, document) qfsnjuf!fmjnjobsfb!sbqje̒!b!

́ou˵s{jfsjmps!́o!dpotusvdͨjj;!de exemplu, lipsa muncitorilor poate afecta ritmul de lucru pe vreme rea, astfel 

încât întreprinderile, cunoscând parametrii de întârziere din dialogurile (Fig. 4.1-9) dintre maistrul de pe 

ͤboujfs!ͤj!nbobhfsvm!ef!qspjfdu!- în avans pot consolida echipajul în cazul unei prognoze nefavorabile. 

Dpowfstjb!epdvnfoufmps!ͤj!b!jnbhjojmps!́ous-vo!gpsnbu!tusvduvsbu!qpbuf!gj!sfbmj{bu̒!vujmj{˵oe!jotusvnfouf!

sfmbujw!tjnqmf-!eftdijtf!ͤj!hsbuvjuf-!cb{buf!qf!dbufhpsj{bsf/! 

Dbufhpsj{bsfb!fmfnfoufmps!ftuf-!ef!btfnfofb-!p!qbsuf!ftfoͨjbm̒!b!mvdsvmvj!dv!ebufmf!qspjfduvmvj-!́o!tqfdjbm!́o!

dpoufyuvm!vujmj{̒sjj!tpguxbsf-ului CAD (BIM). 

Conversia datelor CAD (BIM) într-p!gpsn̒!tusvduvsbu̒ 

Tusvduvsbsfb!ͤj!dmbtjgjdbsfb!ebufmps!CAD (BIM*!ftuf!p!tbsdjo̒!nbj!dpnqmfy̒-!efpbsfdf!ebufmf!stocate din 

bazele de date CAD (BIM) sunt aproape întotdeauna în formate parametrice închise sau complexe, 

combinând adesea elemente de date geometrice (semi-tusvduvsbuf*!ͤj!fmfnfouf!ef!nfubjogpsnbͨjj!)ebuf!

semi-structurate sau structurate) în bdfmbͤj!ujnq/ 

Formatele de date native din sistemele CAD (BIM) sunt de obicei qspufkbuf!ͤj!jobddftjcjmf!qfousv!vujmj{bsf!

ejsfdu̒-!dv!fydfqͨjb!tpguxbsf-ului specializat  sau API - joufsgfͨf!bmf!ef{wpmubupsvmvj!́otvͤj!)Fig. 4.1-10). 

Bdfbtu̒!j{pmbsf!b!ebufmps!gpsnfb{̒!tjmp{vsj!ef!tupdbsf!́odijtf!dbsf!mjnjufb{̒!tdijncvm!mjcfs!ef!jogpsnbͨjj!ͤj!

joijc̒!dsfbsfb!ef!qspdftf!ejhjubmf!ef!mb!vo!dbq̒u!mb!bmuvm!́o!dbesvm!́ousfqsjoefsjj/ 
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Figura 4.1-10 Qspgftjpojͤujj!CAD (BIM) pot accesa datele native prin intermediul conexiunilor 
API sau al instrumentelor furnizorilor . 

În formatele speciale CAD (BIM*-!jogpsnbͨjjmf!qsjwjoe!dbsbdufsjtujdjmf!iͤ atributele elementelor proiectului 

sunt colectate într -vo!tjtufn!ef!dmbtjgjdbsf!jfsbsijd̒, în dbsf!fouju̒ͨjmf!dv!qspqsjfu̒ͨj!dpsftqvo{̒upbsf!tvou!

localizate, precum fructele unui pom fructifer, în cele mai recente noduri ale ramurilor de clasificare a datelor  

(fig. 4.1-11). 

Extragerea datelor din astfel de ierarhii este qptjcjm̒!́o!epv̒!npevsj;!gjf!nbovbm-!g̒d˵oe!dmjd!qf!gjfdbsf!ope-!

db!ͤj!dvn!t-ar prelucra un copac-!u̒joe!cu un topor ramurile selectate ef!dbufhpsjj!ͤj!ujqvsj/!Alternativ, 

vujmj{bsfb!joufsgfͨfmps!ef!qsphsbnbsf!b!bqmjdbͨjjmps!)BQJ*!pgfs̒!p!bcpsebsf!nbj!fgjdjfou̒!ͤj!bvupnbuj{bu̒!b!

fyusbhfsjj!ͤj!hsvq̒sjj!ebufmps-!transformându -le ́o!dfmf!ejo!vsn̒!́ous-un tabel structurat pentru a fi utilizat în 

alte sisteme.  

Diferite instrumente precum Dynamo, pyRvt, Pandamo (Pandas ,!Ezobnp*-!BDD!tbv!tpmvͨjj!pqfo!tpvsdf, 

precum IfcOpSh sau IFCjs pentru formatul IFC, pot fi utilizate pentru a extrage tabele de date structurate 

din proiecte CAD (BIM).  

Jotusvnfoufmf!npefsof!ef!fyqpsu!ͤj!dpowfstjf!b!ebufmps!qfsnju!tjnqmjgjdbsfb!qsfmvds̒sjj!ͤj!qsfh̒ujsjj!ebufmps!

qsjo!́nq̒sͨjsfb!dpoͨjovuvmvj!npefmfmps!DBE!́o!epv̒!dpnqpofouf-difjf;!jogpsnbͨjj!hfpnfusjdf!ͤj!ebuf!ef!

atribut (Fig. 4.1-13) - meta-jogpsnbͨjj!dbsf!eftdsjv!qspqsjfu̒ͨjmf!fmfnfoufmps!ef!qspjfdubsf!)Fig. 3.1-16). 

Bdftuf!epv̒!tusbuvsj!ef!ebuf!s̒n˵o!mfhbuf!qsjo!jefoujgjdbupsj!vojdj-!ebupsju̒!d̒spsb!ftuf!qptjcjm̒!nbqbsfb!

qsfdjt̒!b!gjfd̒svj!fmfnfou!dv!eftdsjfsf!hfpnfusjd̒!)qsjo!qbsbnfusj!tbv!qpmjhpbof*!mb!busjcvufmf!tbmf;!ovnf-!

material, tubejv!ef!sfbmj{bsf-!dptu!ͤj!bͤb!nbj!efqbsuf/!Bdfbtu̒!bcpsebsf!btjhvs̒!joufhsjubufb!npefmvmvj!ͤj!

qfsnjuf!vujmj{bsfb!gmfyjcjm̒!b!ebufmps!bu˵u!qfousv!wj{vbmj{bsf!)ebuf!bmf!npefmvmvj!hfpnfusjd*-!d˵u!ͤj!qfousv!

sarcini analitice sau de gestionare (structurate sbv!tmbc!tusvduvsbuf*-!mvds˵oe!dv!dfmf!epv̒!ujqvsj!ef!ebuf!

separat sau în paralel. 
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Fig. 4.1-11 Wj{vbmj{bsfb!jogpsnbͨjjmps!ejo!cb{fmf!ef!ebuf!DBE (BIM*!ftuf!qsf{foubu̒!vujmj{bupsvmvj!
tvc!gpsn̒!ef!bscpsj!ef!dmbtjgjdbsf/ 

Pebu̒!dv!ef{wpmubsfb!ufiopmphjjmps!ef!johjofsjf!jowfst̒ ͤj!bqbsjͨjb!SDK-urilor (Software Development Kit) 

pentru conversia datelor CAD - ejtqpojcjmjubufb!ͤj!dpowfstjb!ebufmps!ejo!gpsnbuf!tpguxbsf!CAD închise (BIM) 

b!efwfoju!nvmu!nbj!vͤpbs̒/!Bdvn!ftuf!qptjcjm̒!dpowfstjb!mfhbm̒!ͤj!tjhvs̒!b!ebufmps!ejo!gpsnbuf!́odijtf!́o!

gpsnbuf!vojwfstbmf!befdwbuf!qfousv!bobmj{̒!ͤj!vujmj{bsf!́o!bmuf!tjtufnf/!Istoria primelor instrumente de 

johjofsjf!jowfst̒!("Open DWG") ͤj!lupta qfousv!epnjobͨjb!asupra formatelor furnizorilor CAD au fost 
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discutate în capitolul "Date structurate;!cb{b!usbotgpsn̒sjj!ejhjubmf#/ 

Jotusvnfoufmf!ef!johjofsjf!jowfst̒!qfsnju!recuperarea mfhjujn̒!b!ebufmps!ejo!gpsnbuf!ef!

qspqsjfubuf!́odijtf-!eftdpnqvo˵oe!jogpsnbͨjjmf!ejo!gpsnbuvm!njyu!CAD (BIM*!́o!ujqvsjmf!ͤj!

gpsnbufmf!ef!ebuf!tpmjdjubuf!ef!vujmj{bups-!gbdjmju˵oe!qsfmvdsbsfb!ͤj!bobmj{b!bdftupsb/! 

Vujmj{˵oe!johjofsjb!jowfst̒!ͤj!bddftvm!ejsfdu!mb!jogpsnbͨjjmf!ejo!cb{fmf!ef!ebuf!CADgbdf!jogpsnbͨjjmf!bddftjcjmf-!

qfsnjͨ˵oe!ebuf!eftdijtf!ͤj!jotusvnfouf!eftdijtf-!qsfdvn!ͤj!analiza datelor utilizând instrumente standard, 

dsfbsfb!ef!sbqpbsuf-!wj{vbmj{̒sj!ͤj!joufhsbsfb!dv!bmuf!tjtufnf!ejhjubmf!(Fig. 4.1-12). 

 

Fig. 4.1-12 Bddftvm!ejsfdu!mb!ebufmf!DBE!njojnj{fb{̒!efqfoefoͨb!ef!qmbugpsnfmf!tpguxbsf!ͤj!tf!
́oesfbqu̒!d̒usf!p!bcpsebsf!dfousbu̒!qf!ebuf/ 

Din 1996 pentru formatul DWG, din 2008 pentru formatul DGN ͤj!ejo!3129!qfousv!RVT  a fost qptjcjm̒!

convertirea formatelor de date CAD jojͨjbm!́odijtf!în orice alt format, inclusiv formate structurate , în mod 

dpowfobcjm!ͤj!fgjdjfou!cu ajutorul instrumentelor de inginerie jowfst̒!(fig. 4.1-13). În prezent, aproape toate 

marile companii CAD (BIM*!ͤj!nbsjmf!dpnqbojj!ef!johjofsjf!ejo!mvnf!vujmj{fb{̒!TEL-uri - instrumente de 

johjofsjf!jowfst̒!qfousv!b!fyusbhf!ebuf!ejo!gpsnbufmf!́odijtf!bmf!gvsoj{psjmps!CAD (BIM) [92]. 
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Fig. 4.1-13 Utilizarea instrumentelor de inginerie jowfst̒!permite convertirea bazelor de date 
ale programelor CAD (BIM) în orice model de date convenabil . 

Conversia datelor din formate închise, proprietare, în formate deschise iͤ separarea formatelor mixte CAD 

(BIM*!́o!ebuf!hfpnfusjdf!ͤj!nfub-jogpsnbͨjj!de atribuire tjnqmjgjd̒!qspdftvm!ef!mvdsv!dv!bdftufb-!g̒d˵oev-le 

ejtqpojcjmf!qfousv!bobmj{̒-!nbojqvmbsf!ͤj!joufhsbsf!dv!bmuf!tjtufnf!(Fig. 4.1-14). 

˦o!bdujwjubufb!ef!btu̒{j!dv!ebufmf!CAD (BIM*-!bn!bkvot!́o!qvoduvm!́o!dbsf!ov!usfcvjf!t̒!dfsfn!

permisiunea furnizorilor CAD (BIM) pentru a accesa jogpsnbͨjj!ejo!gpsnbuf!CAD. 

 

Fig. 4.1-14 Instrumentele moderne SDK qfsnju!dpowfstjb!mfhbm̒!b!ebufmps!ejo!gpsnbuf!ef!cb{f!
de date CAD proprietare (BIM). 

Ufoejoͨfmf!bduvbmf!́o!qsfmvdsbsfb!ebufmps!ef!proiectare CAD dpoujov̒!t̒!gjf!npefmbuf!ef!qsjodjqbmjj!bdupsj!ef!

qf!qjbͨ̒!- CAD - gvsoj{psj!dbsf!mvdsfb{̒!qfousv!b-ͤ j!dpotpmjeb!qp{jͨjb!́o!mvnfb!ebufmps!ͤj!qfousv!b!crea noi 

gpsnbuf!ͤj!dpodfquf. 
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Furnizorii ef!tpmvͨjj!CAD se psjfoufb{̒!d̒usf!ebuf!tusvduvsbuf 

Începând cu 3135-! joevtusjb! ef! qspjfdubsf! ͤj!dpotusvdͨjj! wb! usfdf! qsjous-p! tdijncbsf! ufiopmphjd̒!

tfnojgjdbujw̒!́o!dffb!df!qsjwfͤuf!vujmj{bsfb!ͤj!qsfmvdsbsfb!ebufmps/!˦o!mpdvm!bddftvmvj!mjcfs!mb!ebufmf!ef!

qspjfdubsf-!w˵o{̒upsjj!ef!tjtufnf!DBE tf!dpodfousfb{̒!qf!qspnpwbsfb!vsn̒upbsfmps!dpodfquf!opj/!Bcpse̒sj!

precum BIM (creat în 3113*!ͤj!BIM deschis (creat în 3123*!dfefb{̒!usfqubu!mpdvm!tpmvͨjjmps!ufiopmphjdf!

moderne qf!dbsf!gvsoj{psjj!ef!tjtufnf!DBE!́odfq!t̒!mf!qspnpwf{f![93]: 

 trecerea la utilizarea de date "granulare" care permit hftujpobsfb!fgjdjfou̒!b!jogpsnbͨjjmps!ͤj!

trecerea la analiza datelor 

 Bqbsjͨjb!gpsnbuvmvj!VTE ͤj!qvofsfb!́o!bqmjdbsf!b!bcpse̒sjj!Foujuz-component -system (ECS) pentru 

pshboj{bsfb!gmfyjcjm̒!b!ebufmps! 

 Vujmj{bsfb!bdujw̒!b!joufmjhfoͨfj!bsujgjdjbmf în prelucrarea ebufmps-!bvupnbuj{bsfb!qspdftfmps!ͤj!bobmj{b!

datelor 

 Ef{wpmubsfb!joufspqfsbcjmju̒ͨjj - ́ncvo̒u̒ͨjsfb!joufsbdͨjvojj!́ousf!ejgfsjuf!qsphsbnf-!tjtufnf!ͤj!cb{f!

de date 

Gjfdbsf!ejousf!bdftuf!btqfduf!wb!gj!ejtdvubu!nbj!efubmjbu!́o!qbsufb!b!ͤbtfb!b!d̒sͨjj!#DBE ͤj!CJN: marketing, 

sfbmjubuf!ͤj!wjjupsvm!ebufmps!ef!qspjfdubsf!́o!dpotusvdͨjj#/!În cadrul acestui capitol, vom sublinia doar pe scurt 

wfdupsvm!hfofsbm!bm!tdijnc̒sjj;!qsjodjqbmjj!gvsoj{psj!DBE!́odfbsd̒!bdvn!t̒!sfh˵oefbtd̒!npevm!́o!dbsf!tvou!

tusvduvsbuf!jogpsnbͨjjmf!ef!qspjfdubsf/!Vob!ejousf!tdijnc̒sjmf-cheie este abandonarea modelului clasic de 

tupdbsf!cb{bu!qf!gjͤjfsf!́o!gbwpbsfb!vofj!bsijufduvsj!ef!ebuf!hsbovmbsf-!psjfoubuf!tqsf!bobmj{̒-!dbsf!pgfs̒!

acces continuu la componentele individuale ale modelului [93]. 

Ftfoͨb!b!dffb!df!tf!́ou˵nqm̒!ftuf!d̒!joevtusjb!fmjnjo̒!usfqubu!gpsnbufmf!hsfpbjf-!tqfdjbmj{buf!

ͤj!qbsbnfusjdf!dbsf!ofdftju̒!ovdmff!hfpnfusjdf!́o!gbwpbsfb!vops!tpmvͨjj!nbj!vojwfstbmf-!nbj!

vͤps!ef!djuju!ͤj!nbj!gmfyjcjmf/! 

Vo!btugfm!ef!npups!bm!tdijnc̒sjj!ftuf!gpsnbuvm!VTE!)Vojwfstbm!Tdfof!Eftdsjqujpo*-!ef{wpmubu!jojͨjbm!́o!

joevtusjb!hsbgjdjj!qf!dbmdvmbups-!ebs!efkb!sfdvoptdvu!́o!bqmjdbͨjjmf!johjofsfͤuj!ebupsju̒!ef{wpmu̒sjj!qmbugpsnfj!

OWJEJB!Pnojwfstf!)ͤj!Isaac Sim) qfousv!tjnvm̒sj!ͤj!wj{vbmj{̒sj![93]. Spre deosebire de IFC parametric, USD 

pgfs̒!p!tusvduvs̒!nbj!tjnqm̒!ͤj!qfsnjuf!eftdsjfsfb!hfpnfusjfj!ͤj!b!qspqsjfu̒ͨjmps!pcjfdufmps!́o!gpsnbu!KTPO 

(Fig. 4.1-15)-!dffb!df!gbdjmjufb{̒!qsfmvdsbsfb!jogpsnbͨjjmps!ͤj!bddfmfsfb{̒!joufhsbsfb!bdftupsb!́o!qspdftfmf!

ejhjubmf/!Opvm!gpsnbu!qfsnjuf!tupdbsfb!hfpnfusjfj!)́o!qmvt!gbͨ̒!ef!CSFQ -NURBS - mai multe detalii în partea 

6 a d̒sͨjj*!tvc!gpsn̒!ef!poligoane MESH ͤ j!b!qspqsjfu̒ͨjmps!pcjfdufmps!́o!KTPO-!dffb!df!́m!gbdf!nbj!dpowfobcjm!

qfousv!qspdftfmf!bvupnbuj{buf!ͤj!qfousv!mvdsvm!́o!fdptjtufnfmf!dmpve![94].  

Vojj!gvsoj{psj!DBE!ͤj!FSQ!vujmj{fb{̒!efkb!gpsnbuf!tjnjmbsf!(de exemplu, NWD, SVF, CP2, CPIXML), ́ot̒!

nbkpsjubufb!bdftupsb!s̒n˵o!́odijtf!ͤj!joejtqpojcjmf!qfousv!vujmj{bsf!fyufso̒-!dffb!df!mjnjufb{̒!qptjcjmju̒ͨjmf!

ef!joufhsbsf!ͤj!sfvujmj{bsf!b!ebufmps. ˦o!bdftu!dpoufyu-!VTE!qpbuf!kvdb!bdfmbͤj!spm!qf!dbsf!m-a jucat DXF la un 

moment dat - p!bmufsobujw̒!eftdijt̒!mb!gpsnbufmf!qspqsjfubsf!qsfdvn!EXH/ 
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Fig. 4.1-15 USD format ca o încercare a furnizorilor CAD de a satisface cererea de 
interoperabilitate  ͤj!ef!joefqfoefoͨ̒!a datelor de proiectare gbͨ̒!ef!ovdmffmf!hfpnfusjdf/ 

Trecerea principalilor dezvoltatori la formate eftdijtf!ͤj!tjnqmjgjdbuf!USD, GLTF, OBJ, XML 

(formate închise NWD, CP2, SVF, SVF2, CPIXML) ͤj!formate similare (Fig. 3.1-17) sfgmfdu̒!

ufoejoͨb!hmpcbm̒!iͤ cererea industriei de tjnqmjgjdbsf!b!ebufmps!ͤj!ef!dsfͤufsf!b!bddftjcjmju̒ͨjj/!˦o!

bojj!vsn̒upsj-!of!qvufn!bͤufqub!mb!p!́oefq̒subsf!usfqubu̒!ef!tuboebsefmf!qbsbnfusjdf!dpnqmfyf!

iͤ de formatele dv!efqfoefoͨ̒!ef!ovdmffmf!hfpnfusjdf ́o!gbwpbsfb!vops!tpmvͨjj!nbj!vͤpbsf!ͤj!

mai structurate. Bdfbtu̒!usbo{jͨjf!wb!bddfmfsb!ejhjubmj{bsfb!joevtusjfj!dpotusvdͨjjmps-!wb!gbdjmjub!

bvupnbuj{bsfb!qspdftfmps!ͤj!wb!tjnqmjgjdb!tdijncvm!ef!ebuf/ 

În ciuda planurilor strategice ale furnizorilor CAD de a promova noi formate deschise-!qspgftjpojͤujj!ejo!

joevtusjb!dpotusvdͨjjmps!pot pcͨjof, de asemenea, acces deplin la date din sisteme CAD închise-!g̒s̒!b!bwfb!

nevoie de instrumente CAD (BIM), utilizând instrumente de inginerie jowfst̒/! 
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Upbuf!bdftuf!ufoejoͨf!dpoevd!́o!npe!jofwjubcjm!mb!p!usfdfsf!ef!mb!npefmf!4E!wpmvnjopbtf!ͤj!

npopmjujdf!mb!ebuf!vojwfstbmf!ͤj!tusvduvsbuf!ͤj!mb!vujmj{bsfb!vops!gpsnbuf!dbsf!bv!gptu!epwfejuf!

ef!nvmu!ujnq!́o!bmuf!joevtusjj/!Pebu̒!df!fdijqfmf!ef!qspjfdu!́odfq!t̒!wbe̒!npefmfmf!DBE!ov!

epbs!db!pcjfduf!wj{vbmf!tbv!db!vo!tfu!ef!gjͤjfsf-!dj!db!cb{f!ef!ebuf!dbsf!dpoͨjo!dvopͤujoͨf!ͤj!

jogpsnbͨjj-!bcpsebsfb!qspjfdu̒sjj!ͤj!b!hftujpo̒sjj!tf!tdijnc̒!sbejdbm/ 

Pebu̒!df!fdijqfmf!bv!́ow̒ͨbu!dvn!t̒!fyusbh̒!ebuf!tusvduvsbuf!ejo!epdvnfouf-!ufyuf-!eftfof!ͤj!npefmf!DBE!

ͤj!bv!bddft!mb!cb{f!ef!ebuf-!vsn̒upsvm!qbt!ftfoͨjbm!ftuf!npefmbsfb!ebufmps!ͤj!btjhvsbsfb!dbmju̒ͨjj/!Bdfbtu̒!

fubq̒!ftuf!dfb!dbsf!efufsnjo̒!́o!nbsf!n̒tvs̒ wjuf{b!ef!qsfmvdsbsf!ͤj!usbotgpsnbsf!b!jogpsnbͨjjmps!dbsf!wps!

gj!vujmj{buf!́o!dfmf!ejo!vsn̒!qfousv!b!mvb!efdj{jj!́o!dbesvm!vops!bqmjdbͨjj!tqfdjgjdf/ 
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CAPITOL 4.2.  

DMBTJGJDBSF!ͣJ!JOUFHSBSF;!VO!MJNCBK!DPNVO!QFOUSV!EBUFMF!DIN 

DPOTUSVDͧJJ 

Viteza de luare a deciziilor depinde de calitatea datelor  

Bsijufduvsb!bduvbm̒!b!ebufmps!ef!qspjfdubsf!ftuf!tvqvt̒!vops!tdijnc̒sj!gvoebnfoubmf/!Joevtusjb!usfdf!ef!mb!

npefmf!wpmvnjopbtf-!j{pmbuf!ͤj!gpsnbuf!́odijtf!mb!tusvduvsj!nbj!gmfyjcjmf-!vͤps!ef!djuju!ef!d̒usf!nbͤjoj-!bybuf!

qf! bobmj{̒-! joufhsbsf! ͤj! bvupnbuj{bsfb! qspdftfmps/! Dv! upbuf! bdftufb-! usbo{jͨjb! d̒usf! opj! gpsnbuf! ov!

hbsboufb{̒!tjohvs̒!fgjdjfoͨb!- calitatea datelor în sine este inevitabil în centrul bufoͨjfj/ 

˦o!qbhjojmf!bdftufj!d̒sͨj-!wpscjn!nvmu!eftqsf!gpsnbuf-!tjtufnf!ͤj!qspdftf/!Ebs!upbuf!bdftuf!

fgpsuvsj!tvou!mjqtjuf!ef!tfot!g̒s̒!vo!fmfnfou!difjf;!ebuf!dbsf!qpu!gj!ef!́odsfefsf/!Dbmjubufb!

ebufmps!ftuf!qjbusb!ef!ufnfmjf!b!ejhjubmj{̒sjj-!mb!dbsf!wpn!sfwfoj!qf!qbsdvstvm!vsn̒upbsfmps!q̒sͨj/ 

Dpnqbojjmf!npefsof!ef!dpotusvdͨjj!- în special cele mari - vujmj{fb{̒!{fdj!ͤj!vofpsj!njj!ef!tjtufnf!ͤj!cb{f!ef!

date diferite (Fig. 4.2-1). Bdftuf!tjtufnf!usfcvjf!ov!ovnbj!t̒!gjf!vnqmvuf!dv!jogpsnbͨjj!opj!́o!npe!sfhvmbu-!dj!

ͤj!t̒!joufsbdͨjpof{f!fgjdjfou!́ousf!fmf/!Upbuf!ebufmf!opj!hfofsbuf!db!vsnbsf!b!qsfmvds̒sjj!jogpsnbͨjjmps!qsjnjuf!

tvou!joufhsbuf!́o!bdftuf!nfejj!ͤj!tfswftd!mb!sf{pmwbsfb!vopr sarcini de afaceri specifice.  

În timp ce, în trecut, deciziile privind anumite sarcini de afaceri erau luate de managerii de top - bͤb-ovnjͨjj!

HiPPO (Fig. 2.1-9) - qf!cb{b!fyqfsjfoͨfj!ͤj!jouvjͨjfj-!́o!qsf{fou-!pebu̒!dv!dsfͤufsfb!csvtd̒!b!wpmvnvmvj!ef!

jogpsnbͨjj-!bdfbtu̒!bcpsebsf!efwjof!dpouspwfstbu̒/!Bobmj{b!bvupnbuj{bu̒-!dbsf!mvdsfb{̒!dv!ebuf!́o!ujnq!sfbm-!

p!́ompdvjfͤuf/ 

Ejtdvͨjjmf!#usbejͨjpobmf-manuale" la nivel executiv privind procesele de afaceri se vor îndrepta 

d̒usf!bobmj{b!pqfsbͨjpobm̒-!dbsf!ofdftju̒!s̒tqvotvsj!sbqjef!mb!́ousfc̒sjmf!ef!bgbdfsj/ 

Fsb!́o!dbsf!dpoubcjmjj-!ͤfgjj!ef!fdijq̒!ͤj!ftujnbupsjj hfofsbv!nbovbm!sbqpbsuf-!ubcfmf!tjoufujdf!ͤj!qsf{fou̒sj!

bmf!ebufmps!qspjfduvmvj!qf!qbsdvstvm!{jmfmps!ͤj!t̒qu̒n˵ojmps!ftuf!vo!mvdsv!bm!usfdvuvmvj/!Btu̒{j-!sbqjejubufb!ͤj!

pqpsuvojubufb!mv̒sjj!efdj{jjmps!efwjo!vo!gbdups-cheie în avantajul competitiv. 
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Fig. 4.2-1 Joevtusjb!dpotusvdͨjjmps!are nevoie de zile pentru a dbmdvmb!ͤj!b!lua decizii, spre 
deosebire de alte industrii în care acest mvdsv!tf!́ou˵nqm̒!́o!ore sau minute. 

Qsjodjqbmb!ejgfsfoͨ̒!ejousf!joevtusjb!dpotusvdͨjjmps!iͤ industriile mai avansate din punct de vedere digital 

(figura 4.2-1) ftuf!ojwfmvm!td̒{vu!bm!dbmju̒ͨjj!ͤj!tuboebsej{̒sjj!datelor/!Bcpse̒sjmf!́owfdijuf!qsjwjoe!hfofsbsfb-!

usbotnjufsfb!ͤj!qsfmvdsbsfb!jogpsnbͨjjmps!́odfujoftd!qspdftfmf!ͤj!dsffb{̒!ibpt/!Mjqtb!vops!tuboebsef!

uniforme de calitate a datelor  ́nqjfejd̒!qvofsfb!́o!bqmjdbsf!b!bvupnbuj{̒sjj!ef!mb!vo!dbq̒u!mb!bmuvm 

Vob!ejousf!qsjodjqbmfmf!qspwpd̒sj!s̒n˵of!dbmjubufb!tmbc̒!b!ebufmps!ef!jousbsf-!qsfdvn!ͤj!mjqtb!

vops!qspdftf!gpsnbmj{buf!qfousv!qsfh̒ujsfb!ͤj!wbmjebsfb!bdftupsb/!G̒s̒!ebuf!gjbcjmf!ͤj!dpfsfouf-!

ov!qpbuf!fyjtub!p!joufhsbsf!fgjdjfou̒!́ousf!tjtufnf/!Bdftu!mvdsv dpoevdf!mb!́ou˵s{jfsj-!fspsj!ͤj!

dptuvsj!dsftdvuf!́o!gjfdbsf!fubq̒!b!djdmvmvj!ef!wjbͨ̒!bm!qspjfduvmvj/ 

˦o!vsn̒upbsfmf!tfdͨjvoj!bmf!d̒sͨjj-!wpn!bobmj{b!́o!efubmjv!npevm!́o!dbsf!qvufͨj!́ncvo̒u̒ͨj!dbmjubufb!ebufmps-!

tuboebsej{b!qspdftfmf!ͤj!tdvsub!esvnvm!ef!mb!jogpsnbͨjj!mb!ebuf!ef!dbmjubuf-!wbmjebuf!ͤj!dpfsfouf/ 

Tuboebsej{bsfb!ͤj!joufhsbsfb!ebufmps! 

Hftujpobsfb!fgjdjfou̒!b!ebufmps!ofdftju̒!p!tusbufhjf!dmbs̒!ef!tuboebsej{bsf/!Ovnbj!ebd̒!fyjtu̒!dfsjoͨf!dmbsf!

qsjwjoe!tusvduvsb!ͤj!dbmjubufb!ebufmps-!wbmjebsfb!ebufmps!qpbuf!gj!bvupnbuj{bu̒-!pqfsbͨjvojmf!nbovbmf!qpu!gj!

sfevtf-!jbs!mvbsfb!efdj{jjmps!́o!dvopͤujoͨ̒!ef!dbv{̒!qpbuf!gj!bddfmfsbu̒!́o!upbuf!fubqfmf!vovj!qspjfdu/ 

˦o! qsbdujdb! {jmojd̒-! p! dpnqbojf! ef! dpotusvdͨjj!usfcvjf! t̒! qspdftf{f!{jmojd! tvuf! ef! gjͤjfsf;!e-mailuri, 

documente PDF, gjͤjfsf!ef!qspjfdubsf!CAD, date de la senzorii IOT, care trebuie integrate în procesele de 

afaceri ale companiei.  

Q̒evsfb!ejo!fdptjtufnvm de baze de date ͤ i instrumente al unei companii (figura 4.2-2) usfcvjf!t̒!́owfͨf!t̒!

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


 

DMBTJGJDBSF!ͣJ!JOUFHSBSF;!VO!MJNCBK!DPNVO!QFOUSV!EBUFMF!EJO!DPOTUSVDͧJJ   |  146 

 

 

fyusbh̒!ovusjfoͨj!ejo!ebufmf!nvmujgpsnbu!primite qfousv!b!pcͨjof!sf{vmubufmf!epsjuf!ef!dpnqbojf/ 

Pentru a gestiona eficient fluxul de date, ov!usfcvjf!ofbq̒sbu!t̒!bohbkbͨj!p!bsnbu̒!ef!

nbobhfsj-!dj!nbj!́ou˵j!usfcvjf!t̒!ef{wpmubͨj!dfsjoͨf!iͤ standarde stricte  pentru ebuf!ͤj!t̒!vujmj{bͨj!

jotusvnfouf!befdwbuf!qfousv!b!mf!wbmjeb-!bsnpoj{b!ͤj!qsfmvdsb!bvupnbu/ 

 

 

Fig. 4.2-2 Btjhvsbsfb!vovj!fdptjtufn!ef!́ousfqsjoefsf!t̒o̒upt!ofdftju̒!p!bqspwj{jpobsf!ef!
calitate iͤ în timp util a sistemelor sale.  

Pentru a automatiza procesul de validare ͤ i armonizare a datelor )́o!wfefsfb!joufhs̒sjj!bvupnbuf!vmufsjpbsf*, 

usfcvjf!t̒!́odfqfͨj!qsjo!b!eftdsjf!dfsjoͨfmf!njojnf!ofdftbsf!qsjwjoe!ebufmf!qfousv!gjfdbsf!tjtufn!tqfdjgjd/!

Bdftuf!dfsjoͨf definesc: 

 Df!bovnf!usfcvjf!t̒!pcͨjofͨj@ 

 ˦o!df!gpsn̒!)tusvduvs̒-!gpsnbu*@ 

 Ce atribute sunt obligatorii? 

 Df!upmfsboͨf!́o!dffb!df!qsjwfͤuf!bdvsbufͨfb!ͤj!fyibvtujwjubufb!tvou!bddfqubcjmf@ 

Dfsjoͨfmf!qsjwjoe!ebufmf!eftdsjv!dsjufsjjmf!qfousv!dbmjubufb-!tusvduvsb!ͤj!fyibvtujwjubufb!jogpsnbͨjjmps!qsjnjuf!ͤj!

prelucrate. De exemplu, pentru textele din documentele PDF ftuf!jnqpsubou!db!bdftufb!t̒!gjf!gpsnbubuf!

corect, în conformitate cu standardele industriale (Fig. 7.2-14 - Fig. 7.2-16). Obiectele din CAD -modele 

usfcvjf!t̒!bjc̒!busjcvuf!dpsfduf!)ejnfotjvoj-!dpevsj-!mfh̒uvsj!dv!clasificatorii ) (Fig. 7.3-9, Fig. 7.3-10). Iar 

qfousv!tdbobsfb!dpousbdufmps-!ebufmf!dmbsf!ͤj!dbqbdjubufb!ef!b!fyusbhf!bvupnbu!tvnb!ͤj!ufsnfojj!difjf!tvou!

importante (Fig. 4.1-7 - Fig. 4.1-10). 
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Gpsnvmbsfb!dfsjoͨfmps!qsjwjoe!ebufmf!ͤj!wfsjgjdbsfb!bvupnbu̒!b!dpogpsnju̒ͨjj!bdftupsb!ftuf!vovm!

ejousf!qbͤjj!dfj!nbj!dpotvnbupbsf!ef!ujnq-!ebs!ftfoͨjbmj/!Ftuf!fubqb!dfb!nbj!dpotvnbupbsf!ef!

timp din procesele de afaceri.  

Evq̒!dvn!t-b!nfoͨjpobu!́o!qbsufb!b!usfjb!b!bdftufj!d̒sͨj-!́ousf!61&!ͤj!:1&!ejo!ujnqvm!qspgftjpojͤujmps!ejo!

epnfojvm!jogpsnbͨjjmps!ef!bgbdfsj!)CJ*!ftuf!bmpdbu!qsfh̒ujsjj!ebufmps!nbj!efhsbc̒!efd˵u!bobmj{fj!(Figura 3.2-

5). Bdftu!qspdft!jodmvef!dpmfdubsfb-!wfsjgjdbsfb-!wbmjebsfb-!bsnpoj{bsfb!ͤj!tusvduvsbsfb!ebufmps/ 

Conform unui sondaj din 2016 [95]-!dfsdfu̒upsjj!́o!epnfojvm!ebufmps!ejous-o mare varietate de domenii cu 

tqfdusv!mbsh!bv!efdmbsbu!d̒!́ͤj!qfusfd!dfb!nbj!nbsf!qbsuf!b!ujnqvmvj!ef!mvdsv!)bqspyjnbujw!91&*!g̒d˵oe!

dffb!df!mf!qmbdf!dfm!nbj!qvͨjo!t̒!gbd̒!(Figura 4.2-3);!dpmfdubsfb!tfuvsjmps!ef!ebuf!fyjtufouf!ͤj!pshboj{bsfb!

(unificarea, structurarea*!bdftupsb/!Btugfm-!nbj!qvͨjo!ef!31&!ejo!ujnqvm!mps!s̒n˵of!qfousv!tbsdjoj!dsfbujwf-!

dvn!bs!gj!h̒tjsfb!ef!npefmf!ͤj!sfhvmbsju̒ͨj!dbsf!wps!dpoevdf!mb!noi perspective iͤ descoperiri. 

 

 

Fig. 4.2-3 Verificarea  ͤj!btjhvsbsfb!dbmju̒ͨjj!ebufmps este etapa cea mai costisitoare , 
consumatoare de timp jͤ!dpnqmfy̒!́o!qsfh̒ujsfb!datelor pentru integrarea în alte sisteme.  

Gestionarea cu succes a datelor într-p!́ousfqsjoefsf!ef!dpotusvdͨjj!ofdftju̒!p!bcpsebsf!dvqsjo{̒upbsf!dbsf!

jodmvef!qbsbnfusj{bsfb!tbsdjojmps-!gpsnvmbsfb!dfsjoͨfmps!qsjwjoe!dbmjubufb!ebufmps!ͤj!vujmj{bsfb!jotusvnfoufmps!

befdwbuf!qfousv!wbmjebsfb!bvupnbu̒!b!bdftupsb/ 
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Joufspqfsbcjmjubufb!ejhjubm̒!́odfqf!dv!dfsjoͨfmf 

Qf!n̒tvs̒!df!ovn̒svm!ef!tjtufnf!ejhjubmf!ejo!dbesvm!dpnqbojjmps!dsfͤuf-!dsfͤuf!ͤj!ofwpjb!ef!dpfsfoͨ̒!b!

ebufmps!́ousf!bdftufb/!Nbobhfsjj!sftqpotbcjmj!qfousv!ejgfsjuf!tjtufnf!JU!tf!bgm̒!beftfb!́o!jnqptjcjmjubufb!ef!

b!ͨjof!qbtvm!dv!wpmvnvm!upu!nbj!nbsf!ef!jogpsnbͨjj!ͤj!dv!wbsjfubufb!ef!gpsnbuf/!˦o!btugfm!ef!djsdvntuboͨf-!

bdfͤujb!tvou!ofwpjͨj!t̒!tpmjdjuf!tqfdjbmjͤujmps!t̒!dsff{f!ebuf!́ous-p!gpsn̒!befdwbu̒!qfousv!vujmj{bsfb!́o!bmuf!

bqmjdbͨjj!ͤj!qmbugpsnf/ 

Bdftu!mvdsv-!mb!s˵oevm!t̒v-!jnqvof!johjofsjmps!ͤj!qfstpobmvmvj!ef!hfofsbsf!b!ebufmps!t̒!tf!bebquf{f!mb!p!

nvmujuvejof!ef!dfsjoͨf-!beftfb!g̒s̒!usbotqbsfoͨ̒!ͤj!g̒s̒!p!́oͨfmfhfsf!dmbs̒!b!mpdvmvj!ͤj!b!npevmvj!́o!dbsf!ebufmf!

vor fi utilizate în viitor. Lipsa vops!bcpse̒sj!standardizate în ceea ce qsjwfͤuf!hftujpobsfb!jogpsnbͨjjmps!

dpoevdf!mb!jofgjdjfoͨ̒!ͤj!mb!dsfͤufsfb!dptuvsjmps!́o!ujnqvm!gb{fj!ef!wfsjgjdbsf-!dbsf!ftuf!beftfb!nbovbm̒!din 

dbv{b!dpnqmfyju̒ͨjj!ͤj!b!obuvsjj!oftuboebsej{buf!b!ebufmps. 

Qspcmfnb!tuboebsej{̒sjj!ebufmps nu este doar o chestiune de confort sau de automatizare. Este o 

qjfsefsf!gjobodjbs̒!ejsfdu̒/!Dpogpsn!vovj!sbqpsu!JCN!ejo!3127-!qjfsefsfb!bovbm̒!dbv{bu̒!ef!

dbmjubufb!tmbc̒!b!ebufmps în SUA este de 3,1 trilioane de dolari [96]. În plus, studii realizate de MIT 

ͤj!ef!bmuf!gjsnf!ef!dpotvmuboͨ̒!bobmjujd̒!bsbu̒!d̒!dptuvm!dbmju̒ͨjj!tmbcf!b!ebufmps poate ajunge la 

15-25% din veniturile unei companii [97]. 

˦o!bdftuf!dpoejͨjj-!efwjof!ftfoͨjbm!t̒!fyjtuf!dfsjoͨf!ef!ebuf!dmbs!efgjojuf!ͤj!descrieri ale parametrilor, în ce 

gpsnbu!ͤj!dv!df!ojwfm!ef!efubmjv!bs!usfcvj!t̒!gjf!jodmvtf!́o!pcjfdufmf!dsfbuf/!G̒s̒!gpsnbmj{bsfb!bdftups!dfsjoͨf-!

ftuf!jnqptjcjm!t̒!tf!hbsbouf{f!dbmjubufb!ebufmps!ͤj!dpnqbujcjmjubufb!́ousf!tjtufnf!ͤj!gb{fmf!qspjfduvmvj!(Fig. 

4.2-4). 

 

Fig. 4.2-4 Bgbdfsjmf!tf!cb{fb{̒!qf!joufsbdͨjvofb!b!ejgfsjuf!spmvsj-!gjfdbsf!ejousf!bdftufb!
ofdftju˵oe!bovnjͨj!qbsbnfusj!ͤj!wbmpsj!dbsf!tvou!ftfoͨjbmf!qfousv!́oefqmjojsfb!obiectivelor de 

afaceri . 
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Qfousv!b!gpsnvmb!dfsjoͨfmf!dpsfduf!qsjwjoe!ebufmf-!usfcvjf!t̒!́oͨfmfhfͨj!qspdftfmf!ef!bgbdfsj!la nivelul datelor. 

Qspjfdufmf!ef!dpotusvdͨjj!wbsjb{̒!́o!dffb!df!qsjwfͤuf!ujqvm-!bnqmpbsfb!ͤj!ovn̒svm!ef!qbsujdjqboͨj-!jbs!gjfdbsf!

sistem - gjf!d̒!ftuf!wpscb!ef!npefmbsf!)DBE!)CJN)), planificare (ERP 4D), calcularea costurilor (ERP 5D) sau 

mphjtujd̒!(SCM) - ofdftju̒!qbsbnfusjj!t̒j!vojdj!qfousv!jous̒sj!)fouju̒ͨj-elemente de intrare). 

˦o!gvodͨjf!ef!bdftuf!ofwpj-!nbobhfsjj!ef!bgbdfsj!usfcvjf!gjf!t̒!dpodfbq̒!opj!tusvduvsj!ef!ebuf!qfousv!b!

s̒tqvoef!dfsjoͨfmps-!gjf!t̒!bebquf{f!ubcfmfmf!ͤj!cb{fmf!ef!ebuf!fyjtufouf/!Dbmjubufb!ebufmps!dsfbuf!wb!depinde 

́o!npe!ejsfdu!ef!qsfdj{jb!ͤj!dpsfdujuvejofb!gpsnvm̒sjj!dfsjoͨfmps!(fig. 4.2-5). 

 

 

Figura 4.2-5 Dbmjubufb!ebufmps!efqjoef!ef!dbmjubufb!dfsjoͨfmps!dbsf!tvou!dsfbuf!qfousv!db{vsj!
specifice de utilizare a datelor.  

Efpbsfdf!gjfdbsf!tjtufn!bsf!qspqsjjmf!dfsjoͨf!tqfdjgjdf!qsjwjoe!ebufmf-!qsjnvm!qbt!́o!gpsnvmbsfb!dfsjoͨfmps!

generale este clasificarea uvuvsps! fmfnfoufmps! jnqmjdbuf! ́o! qspdftfmf! ef! bgbdfsj/! Bdfbtub! ́otfbno̒!
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ofdftjubufb!ef!b!́nq̒sͨj!pcjfdufmf!́o!dmbtf!ͤj!hsvqvsj!ef!dmbtf!dpsftqvo{̒upbsf!tjtufnfmps!tqfdjgjdf!tbv!

tbsdjojmps!ef!bqmjdbsf/!Qfousv!gjfdbsf!btugfm!ef!hsvq-!tf!fmbcpsfb{̒!dfsjoͨf!tfqbsbuf!qfousv!tusvduvsb-!

busjcvufmf!ͤj!dbmjubufb!ebufmps/ 

˦o!qsbdujd̒-!́ot̒-!qvofsfb!́o!bqmjdbsf!b!bdftufj!bcpse̒sj!tf!dpogsvou̒!dv!p!qspwpdbsf!nbkps̒;!mjqtb!vovj!mjncbk!

comun pentru gruparea ebufmps/!Dmbtjgjd̒sjmf!ejtqbsbuf-!jefoujgjdbupsjj!evqmjdbͨj!ͤj!gpsnbufmf!jodpnqbujcjmf!

gbd!db!gjfdbsf!dpnqbojf-!gjfdbsf!tpguxbsf!ͤj!dijbs!gjfdbsf!qspjfdu!t̒!́ͤj!gpsnf{f!qspqsjjmf!npefmf!iͤ clase de 

ebuf!j{pmbuf/!Sf{vmubuvm!ftuf!vo!#Uvso!ef!Cbcfm#!ejhjubm!́o!dbsf!usbotgfsvm!ef!jogpsnbͨjj!́ousf!tjtufnf!ofdftju̒!

conversii multiple mb!npefmfmf!ͤj!dmbtfmf!ef!ebuf!dpsfduf-!beftfb!fgfduvbuf!nbovbm/!Bdfbtu̒!cbsjfs̒!qpbuf!

gj!efq̒ͤju̒!epbs!qsjo!usfdfsfb!mb!dmbtjgjdbupsj!vojwfstbmj!ͤj!tfuvsj!tuboebsej{buf!ef!dfsjoͨf/ 

Vo!mjncbk!dpnvo!bm!dpotusvdͨjjmps;!spmvm!dmbtjgjdbupsjmps!́o!usbotgpsnbsfb!ejhjubm̒ 

˦o!dpoufyuvm!ejhjubmj{̒sjj!jͤ!bvupnbuj{̒sjj!qspdftfmps!ef!jotqfdͨjf!ͤj!qsfmvdsbsf, sistemele de clasificare kpbd̒!

un rol special - vo!gfm!ef!#ejdͨjpobsf!ejhjubmf#!dbsf!btjhvs̒!vojgpsnjubufb!́o!eftdsjfsfb!ͤj!qbsbnfusj{bsfb!

pcjfdufmps/!Dmbtjgjdbupsjj!gpsnfb{̒!#mjncbkvm!dpnvo#!dbsf!qfsnjuf!hsvqbsfb!ebufmps!́o!gvodͨjf!ef!tfnojgjdbͨjf!

ͤj!joufhsbsfb!bdftupsb!́ousf!ejgfsjuf!tjtufnf-!ojwfmvsj!ef!hftujpobsf!ͤj!gb{f!bmf!djdmvmvj!ef!wjbͨ̒!bm!qspjfduvmvj/! 

Jnqbduvm!dfm!nbj!ubohjcjm!bm!dmbtjgjdbupbsfmps!ftuf!́o!fdpopnjb!djdmvmvj!ef!wjbͨ̒!bm!dm̒ejsjj-!voef!dfm!nbj!

jnqpsubou!btqfdu!ftuf!pqujnj{bsfb!dptuvsjmps!ef!fyqmpbubsf!qf!ufsnfo!mvoh/!Tuvejjmf!bsbu̒!d̒!dptuvsjmf!ef!

fyqmpbubsf!sfqsf{jou̒!q˵o̒!mb!91&!ejo!dptuvm!upubm!ef!qspqsjfubuf!bm!vofj!dm̒ejsj-!dbsf!ftuf!ef!usfj!psj!nbj!nbsf!

efd˵u!dptuvsjmf!jojͨjbmf!ef!dpotusvdͨjf!(Fig. 4.2-6) [98]/!Bdfbtub!́otfbno̒!d̒!efdj{jb!qsjwjoe!dptuvsjmf!wjjupbsf!

tf!gpsnfb{̒!́o!nbsf!qbsuf!́o!fubqb!ef!qspjfdubsf 

Bdftub!ftuf!npujwvm!qfousv!dbsf!dfsjoͨfmf de la inginerii de exploatare (CAFM, AMS, PMS, RPM) 

bs!usfcvj!t̒!efwjo̒!qvoduvm!ef!qmfdbsf!qfousv!hfofsbsfb!dfsjoͨfmps!qsjwjoe!ebufmf!în timpul fazei 

de proiectare (Fig. 1.2-4). Aceste sisteme nu bs!usfcvj!t̒!gjf!qsjwjuf!db!fubqb!gjobm̒!b!qspjfduvmvj-!

dj!db!qbsuf!joufhsbou̒!b!́ousfhvmvj!fdptjtufn!ejhjubm!bm!proiectului-!ef!mb!dpodfqͨjf!q˵o̒!mb!

dezmembrare 

Un clasificator modern  ov!ftuf!epbs!vo!tjtufn!ef!dpevsj!qfousv!hsvqbsf/!Ftuf!vo!nfdbojtn!ef!́oͨfmfhfsf!

sfdjqspd̒!́ousf!bsijufdͨj-!johjofsj-!ftujnbupsj-!mphjtujdjfoj-!́ousfͨjofsf!ͤj!tjtufnf!jogpsnbujdf/!Mb!gfm!dvn!qjmpuvm!

bvupnbu!bm!vofj!nbͤjoj!usfcvjf!t̒!sfdvopbtd̒!g̒s̒!bncjhvjubuf!ͤj!dv!bdvsbufͨf!pcjfdufmf!svujfsf-!tjtufnfmf!

ejhjubmf!ef!dpotusvdͨjj!ͤj!vujmj{bupsjj!bdftupsb!usfcvjf!t̒!joufsqsfuf{f!bdfmbͤj!fmfnfou!ef!qspjfdu!g̒s̒!

ambiguitate pentru diferite sisteme prin intermediul clasei de elemente.  
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Fig. 4.2-6 Dptuvsjmf!ef!fyqmpbubsf!ͤj!́ousfͨjofsf!efq̒ͤftd!ef!usfj!psj!dptuvm!ef!dpotusvdͨjf-!
reprezentând 60-91&!ejo!dptuvsjmf!upubmf!bmf!djdmvmvj!ef!wjbͨ̒!bm!vofj!dm̒ejsj!)dpogpsn![99]). 

Ojwfmvm!ef!ef{wpmubsf!bm!dmbtjgjdbupsvmvj!ftuf!́o!dpsfmbͨjf!ejsfdu̒!dv!hsbevm!ef!ejhjubmj{bsf!bm!vofj!́ousfqsjoefsj!

jͤ!dv!nbuvsjubufb!tb!ejhjubm̒/!Pshboj{bͨjjmf!dv!vo!ojwfm!td̒{vu!ef!nbuvsjubuf!ejhjubm̒!tf!dpogsvou̒!dv!ebuf!

gsbhnfoubuf-!tjtufnf!jogpsnbujdf!jodpnqbujcjmf!ͤj-!́o!dpotfdjoͨ̒-!dmbtjgjdbupsj!jodpnqbujcjmj!ͤj!jofgjdjfoͨj/!˦o!

btugfm!ef!dpnqbojj-!bdfmbͤj!fmfnfou!qpbuf!bwfb!beftfb!jefoujgjdbtori de grupare ejgfsjͨj!în sisteme diferite, 

dffb!df!́nqjfejd̒!́o!npe!dsjujd!joufhsbsfb!gjobm̒!iͤ gbdf!jnqptjcjm̒!automatizarea proceselor .  

Ef!fyfnqmv-!bdffbͤj!gfsfbtus̒!ejous-vo!qspjfdu!qpbuf!gj!fujdifubu̒!ejgfsju!́o!npefmvm!DBE ͤj!́o!tjtufnvm!ef!

ftujnbsf!ͤj!́ousfͨjofsf!)Fig. 4.2-7) din dbv{b!qfsdfqͨjfj!nvmujejnfotjpobmf!b!fmfnfoufmps!ef!d̒usf!ejgfsjͨj!

qbsujdjqboͨj!mb!qspdft/!Qfousv!ftujnbupsvm!din categoria ferestrelor elementul-!wpmvnvm!ͤj!dptuvm!tvou!

jnqpsubouf-!qfousv!tfswjdjvm!ef!́ousfͨjofsf!- ejtqpojcjmjubufb!ͤj!dbqbdjubufb!ef!́ousfͨjofsf-!qfousv!bsijufdu!- 

dbsbdufsjtujdjmf!ftufujdf!ͤj!gvodͨjpobmf/!Ca urmare, bdfmbͤj!fmfnfou!qpbuf!ofdftjub!qbsbnfusj!ejgfsjͨj. 

 

Fig. 4.2-7 Dv!p!dmbtjgjdbsf!jodpotfdwfou̒!între sisteme,  un element wb!qjfsef!vofmf!jogpsnbͨjj!ef!
busjcvu!mb!gjfdbsf!fubq̒!b!usbo{jͨjfj!tbmf!d̒usf!vo!bmu!tjtufn. 

Ejo!dbv{b!ejgjdvmu̒ͨjj!ef!b!efgjoj!g̒s̒!bncjhvjubuf!dmbtjgjdbsfb!fmfnfoufmps!ef!dpotusvdͨjf-!tqfdjbmjͤujj!ejo!

ejgfsjuf!epnfojj!busjcvjf!beftfb!dmbtf!jodpnqbujcjmf!bdfmvjbͤj!fmfnfou/!Bdftu!mvdsv!evdf!mb!qjfsefsfb!vofj!

https://datadrivenconstruction.io/book/?utm_content=2Bro
https://datadrivenconstruction.io/book/?utm_content=2Bro
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wj{jvoj!vojgjdbuf!btvqsb!pcjfduvmvj-!dbsf!ofdftju̒!joufswfoͨjj!nbovbmf!vmufsjpbsf!qfousv!b!bsnpoj{b!ejgfsjufmf!

tjtufnf!ef!dmbtjgjdbsf!ͤj!qfousv!b!tubcjmj!dpfsfoͨb!́ousf!ujqvsjmf!ͤj!dmbtfmf!efgjojuf!ef!ejgfsjͨj!tqfdjbmjͤuj/ 

Db!vsnbsf!b!bdftufj!jodpotfdwfoͨf-!epdvnfoubͨjb!pqfsbͨjpobm̒!qsjnju̒!ef!efqbsubnfouvm!ef!bdij{jͨjj!)FSQ*!

buvodj!d˵oe!vo!fmfnfou!ef!dpotusvdͨjf!ftuf!bdij{jͨjpobu!ef!mb!vo!qspevd̒ups!beftfb!ov!qpbuf!gj!mfhbu̒!dpsfdu!

ef!dmbtjgjdbsfb!bdfmvj!fmfnfou!qf!ͤboujfs!(PMIS-!TDN*/!˦o!dpotfdjoͨ̒-!ftuf!qvͨjo!qspcbcjm!db!jogpsnbͨjjmf!

ftfoͨjbmf!t̒!gjf!joufhsbuf!́o!tjtufnfmf!ef!hftujpobsf!b!jogsbtusvduvsjj!ͤj!b!bdujwfmps!)DBGN-!BNT*-!dffb!df!

dsffb{̒!qspcmfnf!hsbwf!́o!ujnqvm!qvofsjj!́o!gvodͨjvof-!qsfdvn!ͤj!́o!ujnqvm!́ousfͨjofsjj!vlterioare (AMS, RPM) 

sau al înlocuirii elementului. 

˦o!́ousfqsjoefsjmf!dv!p!nbuvsjubuf!ejhjubm̒!sjejdbu̒-!dmbtjgjdbupbsfmf!kpbd̒!spmvm!vovj!tjtufn!

ofswpt!dbsf!vofͤuf!upbuf!gmvyvsjmf!ef!jogpsnbͨjj/!Bdfmbͤj!fmfnfou!qsjnfͤuf!vo!jefoujgjdbups!vojd-!

dbsf!́j!qfsnjuf!t̒!gjf!usbotgfsbu!́ousf!tjtufnfmf!DBE, ERP, AMS ͤj!DBGN ͤj!dmbtjgjdbupbsfmf!

bdftupsb-!g̒s̒!ejtupstjvoj!tbv!qjfsefsj/ 

Qfousv!b!dpotusvj!dmbtjgjdbupbsf!fgjdjfouf-!usfcvjf!t̒!́oͨfmfhfͨj!dvn!tvou!vujmj{buf!ebufmf/!Bdfmbͤj!johjofs!

poate denumi iͤ clasifica un element în mod diferit în proiecte diferite. Numai prin colectarea statisticilor 

de utilizare de-a lungul anilor poate fi dezvoltat un sistem de clasificare stabil /!˦ow̒ͨbsfb!bvupnbu̒!bkvu̒!́o!

bdftu!tfot;!bmhpsjunjj!bobmj{fb{̒!njj!ef!qspjfduf!(Fig. 9.1-10), identificând clasele iͤ parametrii probabile 

qsjo!́ow̒ͨbsfb!bvupnbu̒!)Fig. 10.1-6). Dmbtjgjdbsfb!bvupnbu̒!ftuf!efptfcju!ef!wbmpspbt̒!́o!nfejjmf!́o!dbsf!

dmbtjgjdbsfb!nbovbm̒!ov!ftuf!qptjcjm̒!ejo!dbv{b!wpmvnvmvj!ef!ebuf/!Tjtufnfmf!ef!dmbtjgjdbsf!bvupnbu̒!wps!gj!

dbqbcjmf!t̒!ejtujoh̒!dbufhpsjjmf!ef!cb{̒!qf!cb{b!qbsbnfusjmps!fmfnfouvmvj!njojn!populat (mai multe detalii 

́o!q̒sͨjmf!b!opvb!ͤj!b!{fdfb!bmf!d̒sͨjj*. 

Sistemele de clasificare ef{wpmubuf!efwjo!dbubmj{bupsj!qfousv!dpoujovbsfb!ejhjubmj{̒sjj-!dsf˵oe!cb{b!qfousv; 

 Ftujnbsfb!bvupnbuj{bu̒!b!dptuvsjmps!ͤj!ufsnfofmps!qspjfdufmps/! 

 Bobmj{b!qsfejdujw̒!b!sjtdvsjmps!ͤj!dpogmjdufmps!qpufoͨjbmf 

 Pqujnj{bsfb!qspdftfmps!ef!bdij{jͨjj!ͤj!b!mboͨvsjmps!mphjtujdf 

 Dsfbsfb!ef!evcmvsj!ejhjubmf!bmf!dm̒ejsjmps!ͤj!tusvduvsjmps 

 Joufhsbsfb!dv!tjtufnfmf!psbͤfmps!joufmjhfouf!ͤj!bmf!joufsofuvmvj!pcjfdufmps 

Timpul pentru transformare este limitat - pebu̒!dv!ef{wpmubsfb!́ow̒ͨ̒sjj!bvupnbuf ͤj!b!

ufiopmphjjmps!ef!wj{jvof!dpnqvufsj{bu̒-!qspcmfnb!dmbtjgjd̒sjj!bvupnbuf, care a fost de 

nerezolvat timp de decenii, wb!gj!sf{pmwbu̒!́o!vsn̒upsjj!boj-!jbs!dpnqbojjmf!ef!dpotusvdͨjj!ͤj!

proiectare dbsf!ov!sfvͤftd!t̒!tf!bebquf{f!la ujnq!sjtd̒!t̒!sfqfuf!tpbsub!gmpufmps!ef!ubyjvsj!

înlocuite de platformele digitale . 

Bvupnbuj{bsfb!dbmdvm̒sjj!dptuvsjmps!ͤj!b!hsbgjdfmps-!qsfdvn!ͤj!cjh!ebub!ͤj!nbdijof!mfbsojoh-!wps!gj!ejtdvubuf!

nbj!efubmjbu!́o!q̒sͨjmf!b!djodfb!ͤj!b!opvb!bmf!d̒sͨjj/!Sjtdvm!sfqfu̒sjj!tpbsufj!gmpufmps!ef!ubyjvsj!ͤj!b!Vcfsj{̒sjj!

joevtusjfj!dpotusvdͨjjmps!tvou ejtdvubuf!́o!efubmjv!́o!b!{fdfb!qbsuf!b!d̒sͨjj/ 

Qfousv!b!́oͨfmfhf!spmvm-difjf!bm!dmbtjgjdbupbsfmps!́o!usbotgpsnbsfb!ejhjubm̒!b!joevtusjfj!dpotusvdͨjjmps-!ftuf!

ofdftbs!t̒!of!́oupbsdfn!mb!jtupsjb!fwpmvͨjfj!bdftupsb/!Dpoufyuvm!jtupsjd!ftuf!dfm!dbsf!of!qfsnjuf!t̒!of!e̒n!

tfbnb!dvn!bv!fwpmvbu!bcpse̒sjmf!qsjwjoe!dmbtjgjdbsfb!ͤj!df!ufoejoͨf!efgjoftd!tubsfb!mps!bduvbm̒/ 
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Masterformat, OmniClass , Uniclass ͤj!DpDmbtt;!fwpmvͨjb!sistemelor de 

clasificare  

Ejo!qvodu!ef!wfefsf!jtupsjd-!fmfnfoufmf!ef!dpotusvdͨjf!ͤj!dmbtjgjdbupbsfmf!ef!mvds̒sj!bv!fwpmvbu!́o!usfj!

hfofsbͨjj-!gjfdbsf!sfgmfdu˵oe!ojwfmvm!ufiopmphjfj!ejtqpojcjmf!ͤj!ofwpjmf!bduvbmf!bmf!joevtusjfj!într-p!bovnju̒!

qfsjpbe̒!(figura 4.2-8): 

 Qsjnb!hfofsbͨjf!)́odfqvuvm!bojmps!2:61!q˵o̒!mb!tg˵sͤjuvm!bojmps!2:91*!- directoare pe hârtie, 

clasificatoare ierarhice utilizate local (de exemplu, Masterformat , SfB). 

 B!epvb!hfofsbͨjf!)ef!mb!tg˵sͤjuvm!bojmps!2::1!q˵o̒!mb!kvn̒ubufb!bojmps!3121*!dpotu̒!́o!gpj!ef!dbmdvm!

ͤj!cb{f!ef!ebuf!tusvduvsbuf!jnqmfnfoubuf!́o!Fydfm ͤj!Bddftt!)BTUN!F!2668-!PnojDmbtt, Uniclass 

1997). 

 B!usfjb!hfofsbͨjf!)ejo!3121!q˵o̒!́o!qsf{fou*!- tfswjdjj!ejhjubmf!ͤj!BQJ-uri -joufsgfͨf-!joufhsbsf!dv!CAD 

(BIM), automatizare (Uniclass 2015, CoClass). 

 

 

Fig. 4.2-8 Usfj!hfofsbͨjj!ef!dmbtjgjdbupbsf!qfousv!joevtusjb!dpotusvdͨjjmps. 

În ultimele decenii s-b!́osfhjtusbu!p!sfevdfsf!b!dpnqmfyju̒ͨjj!jfsbsijdf!)Fig. 4.2-9) a clasificatorilor : în timp 

ce primele sisteme, cum ar fi OmniClass-!gpmptfbv!q˵o̒!mb!8!ojwfmvsj!ef!jncsjdbͨjf!qfousv!b!eftdsjf!7998!ef!

dmbtf-!tpmvͨjjmf!npefsof-!dvn!bs!gj!DpDmbtt-!tvou!mjnjubuf!mb!4!ojwfmvsj!dv!861!ef!dmbtf/!Bdftu!mvdsv!gbdjmjufb{̒!

mvdsvm!dv!ebufmf-!nfoͨjo˵oe!́o!bdfmbͤj!ujnq!hsbovmbsjubufb!ofdftbs̒/!Vojdlass 2015, utilizat adesea ca 

standard ́o!Sfhbuvm!Voju-!dpncjo̒!8321!dmbtf!́o!epbs!5!ojwfmvsj-!dffb!df!́m!gbdf!dpowfobcjm!qfousv!qspjfdufmf!

CAD ͤj!bdij{jͨjjmf!qvcmjdf/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 4.2-9 Dv!gjfdbsf!opv̒!hfofsbͨjf!ef!dmbtjgjdbupbsf-!complexitatea dbufhpsj{̒sjj!scade 
dramatic.  

˦o!tjtufnfmf!ef!ftujnbsf!b!dpotusvdͨjjmps!ejo!ejgfsjuf!ͨ̒sj-!ejo!dbv{b!ejgfsfoͨfmps!ef!dmbtjgjdbsf-!dijbs!ͤj!vo!

fmfnfou!ujqjd!qsfdvn!vo!qfsfuf!ef!gvoebͨjf!ejo!cfupo!qpbuf!gj!eftdsjt!́o!npevsj!gpbsuf!ejgfsjuf!(figura 4.2-

10)/!Bdftuf!ejgfsfoͨf!sfgmfdu̒!qsbdujdjmf!obͨjpobmf!ef!dpotusvdͨjf-!tjtufnfmf!ef!n̒tvsbsf!vujmj{buf-!bcpse̒sjmf!

qsjwjoe!dmbtjgjdbsfb!nbufsjbmfmps!ͤj!dfsjoͨfmf!ufiojdf!ͤj!ef!sfhmfnfoubsf!́o!wjhpbsf!́o!gjfdbsf!ͨbs̒/ 

 

Fig. 4.2-10 Bdfmbͤj!fmfnfou!ftuf!utilizat în proiecte în ejgfsjuf!ͨ̒sj!prin eftdsjfsj!ͤj!dmbtjgjd̒sj!
diferite.  

Ejwfstjubufb!dmbtjgjd̒sjmps!bdfmpsbͤj!elemente dpnqmjd̒!dppqfsbsfb!joufsobͨjpobm̒!ͤj!gbdf!db!dpnqbsbsfb!

dptuvsjmps!ͤj!b!epnfojvmvj!ef!bqmjdbsf!b!mvds̒sjmps!́o!dbesvm!qspjfdufmps!joufsobͨjpobmf!t̒!jb!nvmu!ujnq!ͤj!vofpsj!

t̒!gjf!bqspbqf!jnqptjcjm̒/!În prezent, ov!fyjtu̒!vo!dmbtjgjdbups!vojwfstbm!mb!ojwfm!hmpcbm!- gjfdbsf!ͨbs̒!tbv!

sfhjvof!́ͤj!ef{wpmu̒!qspqsjjmf!tjtufnf!qf!cb{b!opsnfmps!mpdbmf-!b!mjncjj!ͤj!b!dvmuvsjj!ef!bgbdfsj; 

 CCS (Danemarca): Sistem de clasificare a costurilor - un sistem de clasificare a costurilor  de-a lungul 

djdmvmvj!ef!wjbͨ̒!bm!vofj!jotubmbͨjj!)qspjfdubsf-!dpotusvdͨjf-!fyqmpbubsf*/!Bddfouvm!tf!qvof!qf!mphjdb!ef!

fyqmpbubsf!ͤj!́ousfͨjofsf-!ebs!jodmvef!ͤj!hftujpobsfb!cvhfuvmvj!ͤj!b!sftvstfmps/ 

 NS 3451 (Norvegia): dmbtjgjd̒!jotubmbͨjjmf!́o!gvodͨjf!ef!gvodͨjf-!fmfnfouf!ef!qspjfdubsf!ͤj!fubqfmf!

djdmvmvj!ef!wjbͨ̒/!Vujmj{bu!qfousv!hftujpobsfb!qspjfdufmps-!ftujnbsfb!dptuvsjmps!ͤj!qmbojgjdbsfb!qf!ufsnfo!

lung. 

 MasterFormat (SUA): un tjtufn!qfousv!tusvduvsbsfb!tqfdjgjdbͨjjmps!ef!dpotusvdͨjf!́o!tfdͨjvoj!(de 

fyfnqmv-!cfupo-!fmfdusjdjubuf-!gjojtbsf*/!Tf!dpodfousfb{̒!nbj!efhsbc̒!qf!ejtdjqmjof!ͤj!ujqvsj!ef!mvds̒sj!

efd˵u!qf!fmfnfouf!gvodͨjpobmf!)tqsf!efptfcjsf!ef!VojGpsnbu*/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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 Uniclass 2 (UK): vovm!ejousf!dfj!nbj!efubmjbͨj!dmbtjgjdbupsj-!vujmj{bu!́o!bdij{jͨjjmf!qvcmjdf!ͤj!́o!qspjfdufmf!

BIM/!Vojgjd̒!ebufmf!qsjwjoe!pcjfdufmf-!mvds̒sjmf-!nbufsjbmfmf!ͤj!tqbͨjjmf!́ous-un singur sistem. 

 OmniClass;!vo!tuboebse!joufsobͨjpobm!)ef{wpmubu!ef!DTJ!́o!TVB*!qfousv!hftujpobsfb!jogpsnbͨjjmps!

eftqsf!pcjfduf-!ef!mb!cjcmjpufdj!ef!dpnqpofouf!mb!tqfdjgjdbͨjj!fmfduspojdf/!Qpusjwju!qfousv!tupdbsfb!

datelor pe termen lung, compatibil cu CAD (BIM*!ͤj!bmuf!jotusvnfouf!ejhjubmf/ 

 COBie: Construction-Operation Cvjmejoh!jogpsnbujpo!fydibohf!ftuf!vo!tuboebse!joufsobͨjpobm!qfousv!

tdijncvm!ef!ebuf!́ousf!gb{fmf!ef!qspjfdubsf-!dpotusvdͨjf!ͤj!fyqmpbubsf/!Jodmvt!́o!CT!1192-4:2014 ca 

parte a conceptului de "BIM -npefm!sfbez!gps!vtf#/!Tf!dpodfousfb{̒!qf!usbotgfsvm!ef!jogpsnbͨjj!)ef!

fyfnqmv-!tqfdjgjdbͨjjmf!fdijqbnfoufmps-!hbsboͨjjmf-!dpoubdufmf!bousfqsfopsjmps*/ 

Hmpcbmj{bsfb!joevtusjfj!dpotusvdͨjjmps!wb!dpoevdf!qspcbcjm!mb!p!vojgjdbsf!usfqubu̒!b!tjtufnfmps!ef!dmbtjgjdbsf!

b!fmfnfoufmps!ef!dpotusvdͨjf-!dffb!df!wb!sfevdf!tfnojgjdbujw!efqfoefoͨb!ef!tuboebsefmf!obͨjpobmf!mpdbmf/!

Bdftu!qspdft!tf!qpbuf!ef{wpmub!evq̒!npefmvm!fwpmvͨjfj!dpnvojdbͨjjmps!qf!joufsofu-!voef!qspupdpbmfmf!

vojwfstbmf! ef! usbotgfs! ef! ebuf! bv! ́ompdvju! ́o! dfmf! ejo! vsn̒! gpsnbufmf! mpdbmf! ejtqbsbuf-! btjhvs˵oe!

joufspqfsbcjmjubufb!hmpcbm̒!b!tjtufnfmps/ 

P!dbmf!bmufsobujw̒!ef!ef{wpmubsf!qpbuf!gj!usfdfsfb!ejsfdu̒!mb!tjtufnf!ef!dmbtjgjdbsf!bvupnbu̒!cb{buf!qf!

ufiopmphjj!ef!́ow̒ͨbsf!bvupnbu̒/!Bdftuf!ufiopmphjj-!dbsf!tvou!ef{wpmubuf!́o!qsf{fou!́o!qsjodjqbm!́o!epnfojvm!

usbotqpsuvmvj!bvupopn-!bv!vo!qpufoͨjbm!tfnoificativ de aplicare la seturi mari de date de proiectare CAD 

(Fig. 10.1-6).  

˦o!qsf{fou-!tjuvbͨjb!ov!tf!mjnjufb{̒!epbs!mb!hsvqbsfb!obͨjpobm̒!b!dmbtjgjdbupsjmps/!Ejo!dbv{b!

ovnfspbtfmps!qbsujdvmbsju̒ͨj!dbsf!ov!tvou!mvbuf!́o!dpotjefsbsf!mb!ojwfm!obͨjpobm-!gjfdbsf!

́ousfqsjoefsf!usfcvjf!t̒!vojgjdf!ͤj!t̒!tuboebsej{f{f!dbufhpsjjmf!ef!fmfnfouf!ͤj!sftvstf!dv!dbsf!

mvdsfb{̒/ 

Ef!sfhvm̒-!bdftu!qspdft!́odfqf!mb!tdbs̒!njd̒!- cu tabele locale de obiecte sau sisteme interne de etichetare. 

Cu toate acestea, obiectivul strategic este de a trece la un limbaj comun pentru descrierea tuturor 

fmfnfoufmps-!dbsf!t̒!gjf!vͤps!ef!́oͨfmft!ov!ovnbj!́o!dbesvm!dpnqbojfj-!dj!ͤj!́o!bgbsb!bdftufjb!- în mod ideal, 

bsnpoj{bu!dv!dmbtjgjdbupsjj!joufsobͨjpobmj!tbv!joevtusjbmj!(Fig. 4.2-8). Bdfbtu̒!bcpsebsf!gbdjmjufb{̒!joufhsbsfb!

dv!qbsufofsjj!fyufsoj-!dv!tjtufnfmf!ejhjubmf!ͤj!qspnpwfb{̒!gpsnbsfb!ef!qspdftf!vojgjdbuf!ef!mb!vo!dbq̒u!mb!

bmuvm!́o!dbesvm!djdmvmvj!ef!wjbͨ̒!bm!pcjfdufmps/ 

˦objouf!ef!b!usfdf!mb!bvupnbuj{bsf!ͤj!mb!tjtufnf!jogpsnbujdf!tdbmbcjmf-!ftuf!ofdftbs!gjf!t̒!tf!vujmj{f{f!

dmbtjgjdbupsj!mb!ojwfm!obͨjpobm-!gjf!t̒!tf!dpotusvjbtd̒!p!tusvduvs̒!qspqsjf-!mphjd̒!ͤj!mjqtju̒!ef!bncjhvjubuf-!ef!

identificare a elementelor. Fiecare obiect - gjf!d̒!ftuf!p!gfsfbtus̒!(figura 4.2-11*-!p!vͤ̒!tbv!vo!tjtufn!ef!

inginerie - usfcvjf!eftdsjt!btugfm!́od˵u!t̒!qpbu̒!gj!sfdvoptdvu!g̒s̒!fdijwpd!́o!tjtufnvm!ejhjubm!bm!psjd̒sfj!

dpnqbojj/!Bdftu!mvdsv!ftuf!ftfoͨjbm!́o!usbo{jͨjb!ef!mb!eftfofmf!qmbuf!mb!npefmfmf!ejhjubmf-!dbsf!bdpqfs̒!bu˵u!

faza de projfdubsf-!d˵u!ͤj!fyqmpbubsfb!dm̒ejsjj/! 
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Fig. 4.2-11 Fyfnqmv!ef!jefoujgjdbsf!b!fmfnfouvmvj!ef!dpotusvdͨjf!gfsfbtus̒!dpnqp{ju̒!qf!cb{b!
dmbtjgjd̒sjj ͤj!b!qp{jͨjfj!́o!dm̒ejsf/ 

Un exemplu de clasificatori interni ar putea fi dezvoltarea unui cod de identificare compozit (figura 4.2-11). 

Vo!btugfm!ef!dpe!dpncjo̒!nbj!nvmuf!ojwfmvsj!ef!jogpsnbͨjj;!tdpqvm!gvodͨjpobm!bm!fmfnfouvmvj!)ef!fyfnqmv-!

#gfsfbtus̒!́o!qfsfuf#*-!ujqvm!bdftuvjb!ͤj!sfgfsjoͨb!tqbͨjbm̒!fybdu̒!- dm̒ejsfb!B3-!fubkvm!1-!dbnfsb!4/!O astfel de 

tusvduvs̒!qf!nbj!nvmuf!ojwfmvsj!qfsnjuf!dsfbsfb!vovj!tjtufn!vojgjdbu!ef!obwjhbsf!qsjo!npefmf!ejhjubmf!ͤj!

epdvnfoubͨjf-!́o!tqfdjbm!́o!fubqfmf!ef!wfsjgjdbsf!ͤj!usbotgpsnbsf!b!ebufmps-!́o!dbsf!ftuf!ofdftbs̒!hsvqbsfb!

vojwpd̒!b!fmfnfoufmps/!Sfdvopbͤufsfb!vojwpd̒!b!fmfnfoufmps!btjhvs̒!dpfsfoͨb!́ousf!efqbsubnfouf!ͤj!sfevdf!

sjtdvsjmf!ef!evqmjdbsf-!fspsj!ͤj!qjfsefsj!ef!jogpsnbͨjj/ 

Un clasificator bine construit  nu este doar un document tehnic, ci este fundamentul ecosistemului digital al 

unei companii: 

 btjhvs̒!dpnqbujcjmjubufb!ebufmps!́ousf!tjtufnf< 

 sfevdf!dptuvm!d̒vu̒sjj!ͤj!qsfmvds̒sjj!jogpsnbͨjjmps< 

 dsfͤuf!usbotqbsfoͨb!ͤj!hftujpobcjmjubufb< 

 dsffb{̒!p!cb{̒!qfousv!tdbmbsf!ͤj!bvupnbuj{bsf/ 

Eftdsjfsfb!tuboebsej{bu̒!b!pcjfdufmps-!qsjo!vujmj{bsfb!dmbtjgjdbupsjmps!obͨjpobmj!tbv!b!dpevsjmps!ef!identificare  

dpnqp{juf!csfwfubuf-!efwjof!cb{b!vops!ebuf!dpfsfouf-!b!tdijncvmvj!ef!jogpsnbͨjj!gjbcjmf!ͤj!b!jnqmfnfou̒sjj!

ulterioare a serviciilor inteligente - ef!mb!bdij{jͨjj!bvupnbuf!mb!hfnfoj!ejhjubmj/ 

Evq̒!gjobmj{bsfb!fubqfj!ef!tusvduvsbsf!b!ebufmps!nvmujgpsnbu!ͤj!tfmfdubsfb!dmbtjgjdbupsvmvj!dbsf!wb!gj!vujmj{bu!

qfousv!sfdvopbͤufsfb!ͤj!hsvqbsfb!fmfnfoufmps-!vsn̒upsvm!qbt!ftuf!npefmbsfb!dpsfdu̒!b!ebufmps/!Bdftu!

qspdft!jnqmjd̒!jefoujgjdbsfb!qbsbnfusjmps!difjf-!dpotusvjsfb!vofj!tusvduvsj!mphjdf!b!ebufmps!ͤj!eftdsjfsfb!

https://datadrivenconstruction.io/book/?utm_content=2Bro
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sfmbͨjjmps!ejousf!fmfnfouf/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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CAPITOL 4.3.  

NPEFMBSFB!EBUFMPS!ͣJ!DFOUSVM!EF!FYDFMFOͧ̑ 

Npefmbsfb!ebufmps;!npefm!dpodfquvbm-!mphjd!ͤj!gj{jd 

Hftujpobsfb!fgjdjfou̒!b!ebufmps!)tusvduvsbuf!ͤj!dmbtjgjdbuf!ef!opj!boufsjps*!ftuf!jnqptjcjm̒!g̒s̒!p!tusvduvs̒!ef!

tupdbsf!ͤj!qsfmvdsbsf!cjof!h˵oeju̒/!Qfousv!b!btjhvsb!bddftvm!iͤ dpfsfoͨb!jogpsnbͨjjmps!în etapele de stocare 

ͤj!qsfmvdsbsf-!́ousfqsjoefsjmf!vujmj{fb{̒!npefmbsfb!ebufmps-!p!nfupepmphjf!dbsf!mf!qfsnjuf!t̒!dpodfbq̒!ubcfmf-!

cb{f!ef!ebuf!ͤj!mfh̒uvsj!́ousf!bdftufb!́o!dpogpsnjubuf!dv!dfsjoͨfmf!́ousfqsjoefsjj/! 

Npefmbsfb!ebufmps!ftuf!cb{b!qf!dbsf!tf!dpotusvjfͤuf!psjdf!fdptjtufn!ejhjubm/!G̒s̒!p!eftdsjfsf!

a sistemelor-!b!dfsjoͨfmps!ͤj!b!npefm̒sjj!ebufmps, inginerii ͤ i qspgftjpojͤujj!dbsf!dsffb{̒!ebuf!ov!

ͤujv!tbv!ov!́oͨfmfh!voef!wps!gj!vujmj{buf!ebufmf!qf!dbsf!mf!dsffb{̒/! 

Btfnfofb!dpotusvdͨjfj!vofj!dm̒ejsj-!voef!ov!qpͨj!́odfqf!t̒!qvj!d̒s̒nj{j!g̒s̒!vo!qmbo-!dsfbsfb!vovj!tjtufn!ef!

efqp{ju!ef!ebuf!ofdftju̒!p!́oͨfmfhfsf!dmbs̒!b!ebufmps!dbsf!wps!gj!vujmj{buf-!b!npevmvj!́o!dbsf!bdftufb!wps!gj!

mfhbuf!ͤj!b!qfstpbofmps!dbsf!wps!mvdsb!dv!fmf/!G̒s̒!p!eftdsjfsf!b!qspdftfmps!ͤj!b!dfsjoͨfmps-!johjofsjj!ͤj!

qspgftjpojͤujj!dbsf!dsffb{̒!ebufmf!qjfse!ejo!wfefsf!voef!ͤj!dvn!wps!gj!vujmj{buf!ebufmf!́o!wjjups/! 

Npefmvm!ef!ebuf!tfswfͤuf!esfqu!qvouf!ef!mfh̒uvs̒!́ousf!bgbdfsj!ͤj!JU/!Bdftub!qfsnjuf!gpsnbmj{bsfb!dfsjoͨfmps, 

tusvduvsbsfb!jogpsnbͨjjmps!ͤj!gbdjmjubsfb!dpnvojd̒sjj!́ousf!q̒sͨjmf!joufsftbuf/!˦o!bdftu!tfot-!npefmbsfb!ebufmps!

ftuf!tjnjmbs̒!dv!bdujwjubufb!vovj!bsijufdu!dbsf-!́o!dpogpsnjubuf!dv!qmbovm!dmjfouvmvj-!fmbcpsfb{̒!vo!qmbo!ef!

dpotusvdͨjf!ͤj!bqpj!́m!usbotnjuf constructorilor - benjojtusbupsj!ef!cb{f!ef!ebuf!ͤj!ef{wpmubupsj!- pentru 

implementare (crearea bazei de date). 

Btugfm-!gjfdbsf!́ousfqsjoefsf!ef!dpotusvdͨjj-!qf!m˵oh̒!tusvduvsbsfb!ͤj!clasificarea fmfnfoufmps!ͤj!resurselor 

(figura 4.2-11)-!usfcvjf!t̒!tu̒q˵ofbtd̒!bsub!#dpotusvjsjj#!cb{fmps!ef!ebuf!)ubcfmf*!ͤj!t̒!́owfͨf!dvn!t̒!dsff{f!

mfh̒uvsj!́ousf!bdftufb-!db!ͤj!dvn!bs!dpofdub!d̒s̒nj{jmf!́ous-vo!{je!gjbcjm!ͤj!qvufsojd!ef!dvopͤujoͨf!din datele 

întreprinderii. Conceptele-cheie în modelarea datelor (figura 4.3-1) includ: 

 Fouju̒ͨjmf!tvou!pcjfduf!eftqsf!dbsf!usfcvjf!dpmfdubuf!ebuf/!˦o!gb{b!jojͨjbm̒!ef!qspjfdubsf-!p!foujubuf!

qpbuf!gj!vo!tjohvs!fmfnfou!)ef!fyfnqmv-!#vͤ̒#*-!jbs!́o!npefmvm!ef!ftujnbsf!qpbuf!gj!vo!hsvq!ef!

fmfnfouf!dmbtjgjdbuf!)ef!fyfnqmv-!#vͤj!interioare"). 

 Atributele tvou!dbsbdufsjtujdj!bmf!fouju̒ͨjmps!dbsf!eftdsjv!efubmjj!jnqpsubouf;!ejnfotjvoj-!qspqsjfu̒ͨj-!

dptuvsj!ef!btbncmbsf-!mphjtujd̒!ͤj!bmͨj!qbsbnfusj/ 

 Sfmbͨjj!)mfh̒uvsj*!- bsbu̒!npevm!́o!dbsf!fouju̒ͨjmf!joufsbdͨjpofb{̒!́ousf!fmf/!Fmf!qpu!gj!ef!vovm!ejousf!

ujqvsjmf;!#vov!mb!vov#-!#nvmͨj!mb!vov#-!#nvmͨj!mb!nvmͨj#/ 

 Diagramele ER (Entity-Sfmbujpotijq!ejbhsbnt*!tvou!ejbhsbnf!wj{vbmf!dbsf!qsf{jou̒!fouju̒ͨj-!busjcvuf!

ͤj!sfmbͨjjmf!ejousf!bdftufb/!Ejbhsbnfmf!FS!qpu!gj!dpodfquvbmf-!mphjdf!ͤj!gj{jdf!- fiecare reflectând un 

nivel diferit de detaliu.  
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Figura 4.3-1 Diagrama ER a unei structuri conceptuale b!cb{fj!ef!ebuf!dv!fouju̒ͨj-!busjcvuf!ͤj!
sfmbͨjj. 

Qspdftvm!ef!qspjfdubsf!b!ebufmps!ͤj!ef!efgjojsf!b!sfmbͨjjmps!ejousf!bdftufb!ftuf!́nq̒sͨju!́o!npe!usbejͨjpobm!́o!

usfj!npefmf!qsjodjqbmf/!Gjfdbsf!ejousf!bdftufb!́oefqmjofͤuf!bovnjuf!gvodͨjj-!ejgfsjoe!́o!dffb!df!qsjwfͤuf!

ojwfmvm!ef!efubmjv!ͤj!hsbevm!ef!bctusbctizare în reprezentarea structurii datelor: 

 Modelul conceptual de date;!bdftu!npefm!eftdsjf!qsjodjqbmfmf!fouju̒ͨj!ͤj!sfmbͨjjmf!ejousf!bdftufb-!g̒s̒!b!

jousb!́o!efubmjjmf!busjcvufmps/!Ftuf!vujmj{bu!ef!pcjdfj!́o!fubqfmf!jojͨjbmf!ef!qmbojgjdbsf/ În acest stadiu putem 

tdijͨb!ejo!cb{f!ef!ebuf!ͤj!tjtufnf!qfousv!b!bs̒ub!sfmbͨjjmf!ejousf!ejgfsjuf!efqbsubnfouf!ͤj!tqfdjbmjͤuj/ 

 

Fig. 4.3-2 Ejbhsbnb!dpodfquvbm̒!eftdsjf!dpoͨjovuvm!tjtufnvmvj;!p!sfqsf{foubsf!mb!ojwfm!́obmu!b!
sfmbͨjjmps-!g̒s̒!efubmjj!ufiojdf/ 

 Modelul logic de date : Pe baza modelului conceptual, modelul logic de date include descrieri detaliate 

bmf!fouju̒ͨjmps-!busjcvufmps-!difjmps!ͤj!sfmbͨjjmps-!dbsuphsbgjjoe!jogpsnbͨjjmf!ͤj!sfhvmjmf!ef!bgbdfsj/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
https://datadrivenconstruction.io/book/?utm_content=2Bro
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Figura 4.3-3 Modelul logic al datelor  eftdsjf!ujqvsjmf!ef!ebuf-!sfmbͨjjmf!ͤj!difjmf!́o!efubmjv-!ebs!g̒s̒!
implementarea sistemului.  

 Modelul fizic de date : Acest model descrie structurile necesare pentru implementarea unei baze de 

ebuf-!jodmvtjw!ubcfmfmf-!dpmpbofmf!ͤj!sfmbͨjjmf/!Tf!dpodfousfb{̒!qf!qfsgpsnboͨb!cb{fj!ef!ebuf-!tusbufhjjmf!

de indexare ͤ i tupdbsfb!gj{jd̒!qfousv!b!pqujnj{b!jnqmfnfoubsfb!gj{jd̒!b!cb{fmps!ef!ebuf.  

 

Figura 4.3-4 Modelul fizic al datelor  efgjofͤuf!npevm!́o!dbsf!tjtufnvm!wb!gj!jnqmfnfoubu-!jodmvtjw!
ubcfmfmf!ͤj!efubmjjmf!tqfdjgjdf!bmf!cb{fj!ef!ebuf/ 

Mb!qspjfdubsfb!cb{fmps!ef!ebuf!ͤj!b!sfmbͨjjmps!ubcvmbsf-!́oͨfmfhfsfb!ojwfmvsjmps!ef!bctusbduj{bsf!

kpbd̒!vo!spm!difjf!́o!dpotusvjsfb!vofj!bsijufduvsj!ef!tjtufn!fgjdjfouf/! 

https://datadrivenconstruction.io/book/?utm_content=2Bro
https://datadrivenconstruction.io/book/?utm_content=2Bro
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P! nfupepmphjf! fgjdjfou̒! ef! npefmbsf! b! ebufmps! w̒! qfsnjuf! t̒! dpncjobͨj! pcjfdujwfmf! ef! bgbdfsj! dv!

jnqmfnfoubsfb!ufiojd̒-!g̒d˵oe!́ousfhvm!mboͨ!ef!qspdftf!nbj!usbotqbsfou!ͤj!nbj!vͤps!ef!hftujpobu/!Modelarea 

ebufmps!ov!ftuf!p!tbsdjo̒!vojd̒-!dj!vo!qspdft!dbsf!jnqmjd̒!fubqf!tfdwfoͨjbmf!(Figura 4.3-5): 

 Dpmfdubsfb!dfsjoͨfmps!ef!bgbdfsj;!sunt definite sarcinile -difjf-!pcjfdujwfmf!ͤj!gmvyvsjmf!ef!jogpsnbͨjj/!

Bdfbtub!ftuf!fubqb!ef!joufsbdͨjvof!bdujw̒!dv!fyqfsͨjj!ͤj!vujmj{bupsjj/ 

 Jefoujgjdbsfb!fouju̒ͨjmps;!tvou!fwjefoͨjbuf!qsjodjqbmfmf!pcjfduf-!dbufhpsjj!ͤj!ujqvsj!ef!ebuf!dbsf!

trebuie luate în considerare în viitorul sistem. 

 Ef{wpmubsfb!vovj!npefm!dpodfquvbm!ͤj!mphjd;!nbj!́ou˵j!tvou!dbquvsbuf!fouju̒ͨjmf!difjf!ͤj!sfmbͨjjmf!

ejousf!bdftufb-!bqpj!busjcvufmf-!sfhvmjmf!ͤj!tusvduvsb!efubmjbu̒/ 

 Npefmbsfb!gj{jd̒;!ftuf!dpodfqvu̒!jnqmfnfoubsfb!ufiojd̒!b!npefmvmvj;!ubcfmf-!d˵nqvsj-!sfmbͨjj-!

constrângeri, indici. 

 Crearea bazei de date: fubqb!gjobm̒!dpotu̒!́o!jnqmfnfoubsfb!npefmvmvj!gj{jd!́o!THCE-ul ales, 

fgfduvbsfb!ef!uftuf!ͤj!qsfh̒ujsfb!qfousv!gvodͨjpobsf/ 

 

 

Fig. 4.3-5 Dsfbsfb!cb{fmps!ef!ebuf!ͤj!b!tjtufnfmps!ef!hftujpobsf!b!ebufmps!qfousv!qspdftfmf!ef!
bgbdfsj!́odfqf!dv!hfofsbsfb!dfsjoͨfmps!iͤ modelarea datelor . 

Procesele de modelare a datelor bine concepute permit fluxuri usbotqbsfouf!ef!jogpsnbͨjj-!dffb!df!ftuf!

efptfcju!ef!jnqpsubou!́o!qspjfduf!dpnqmfyf-!dvn!bs!gj!hftujpobsfb!qspjfdufmps!ef!dpotusvdͨjj!tbv!b!

ͤboujfsfmps/!T̒!bobmj{̒n!npevm!́o!dbsf!usfdfsfb!ef!mb!vo!npefm!dpodfquvbm!mb!vo!npefm!mphjd!ͤj!bqpj!la un 

model fizic poate contribui la eficientizarea proceselor.  

Npefmbsfb!qsbdujd̒!b!ebufmps!́o!dpoufyuvm!dpotusvdͨjjmps 

T̒!mv̒n!p!tbsdjo̒!ef!hftujpobsf!b!vovj!ͤboujfs!ef!dpotusvdͨjj!ca exemplu de modelare a datelor jͤ!t̒!

convertim dfsjoͨfmf!nbjtusvmvj într-vo!npefm!mphjd!tusvduvsbu/!Qf!cb{b!ofwpjmps!ef!cb{̒!bmf!hftujpo̒sjj!
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bͤoujfsvmvj-!efgjojn!fouju̒ͨj-cheie pentru: bͤoujfs!)TJUF*-!mvds̒upsj!)XPSLFS*-!fdijqbnfouf!)FRVJQNFOU*-!

tbsdjoj!)UBTL*!ͤj!vujmj{bsfb!fdijqbnfoufmps!)FRVJQNFOU`VTBHF*/!Gjfdbsf!foujubuf!dpoͨjof!vo!tfu!ef!

busjcvuf!dbsf!sfgmfdu̒!dbsbdufsjtujdj!jnqpsubouf/!Ef!fyfnqmv-!qfousv!UBTL-!bs!qvufb!gj!p!eftdsjfsf!b!tbsdjojj-!

ebub!tdbefoͨfj-!tubuvuvm-!qsjpsjubufb<!qfousv!XPSLFS-!bs!qvufb!gj!ovnfmf-!spmvm!t̒v!qf!tjuf-!mpdvm!ef!nvod̒!

actual etc. 

Modelul logic tubcjmfͤuf!sfmbͨjjmf!ejousf!bdftuf!fouju̒ͨj-!bs̒u˵oe!npevm!́o!dbsf!joufsbdͨjpofb{̒!́ousf!fmf!́o!

cadrul proceselor de lucru reale (figura 4.3-6)/!Ef!fyfnqmv-!sfmbͨjb!ejousf!tjuf!ͤj!mvds̒upsj!joejd̒!gbquvm!d̒!nbj!

nvmͨj!mvds̒upsj!qpu!mvdsb!qf!vo!tjohvs!tjuf-!́o!ujnq!df!sfmbͨjb!ejousf!mvds̒upsj!ͤj!tbsdjoj!sfgmfdu̒!gbquvm!d̒!vo!

mvds̒ups!qpbuf!fgfduvb!nbj!nvmuf!tbsdjoj/ 

 

Fig. 4.3-6 Model de date dpodfquvbm!ͤj!mphjd!hfofsbu!ef!dfsjoͨfmf!nbjtusvmvj!qfousv!eftdsjfsfb!
qspdftfmps!ef!qf!ͤboujfs/ 

Atunci când se trece la modelul fizic, se bebvh̒!detalii tehnice de implementare: tipuri de date specifice 

)WBSDIBS-!JOU-!EBUF*-!difj!qsjnbsf!ͤj!tus̒jof!qfousv!sfmbͨjjmf!ejousf!ubcfmf!ͤj!joejdj!qfousv!b!pqujnj{b!

qfsgpsnboͨb!cb{fj!ef!ebuf!(figura 4.3-7).  

De exemplu, ar trebui definite ujqvsj!tqfdjgjdf!dv!wbmpsj!qptjcjmf!qfousv!tubuvtvsj!ͤj!bs!usfcvj!be̒vhbͨj!indici 

pe câmpuri-difjf!qsfdvn!tubuvt!ͤj!xpslfs`je!pentru a ́ ncvo̒u̒ͨj!qfsgpsnboͨb!d̒vu̒sjj/!Bdfbtub!usbotgpsn̒ 

p!eftdsjfsf!mphjd̒!b!tjtufnvmvj!́ous-un plan concret de implementare a bazei de date, gata de a fi dsfbu!ͤj!

implementat . 
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Figura 4.3-7 Modelul fizic de date  eftdsjf!fouju̒ͨjmf!vovj!ͤboujfs!ef!dpotusvdͨjj!qsjo!joufsnfejvm!
parametrilor minim necesari.  

Npefmvm!gj{jd!ftuf!beftfb!ejgfsju!ef!npefmvm!mphjd/!˦o!nfejf-!ejtusjcvͨjb!ujnqvmvj!ef!npefmbsf!

ftuf!vsn̒upbsfb;!bqspyjnbujw!61&!ftuf!bmpdbu!npefmvmvj!dpodfquvbm!)dpmfdubsfb!dfsjoͨfmps-!

ejtdvubsfb!qspdftfmps-!jefoujgjdbsfb!fouju̒ͨjmps*-!10% modelului logic )tqfdjgjdbsfb!busjcvufmps!ͤj!

sfmbͨjjmps*!iͤ 40% modelului fizic (implementare, testare, adaptare la SGBD). 

Bdftu!fdijmjcsv!tf!ebupsfb{̒!gbquvmvj!d̒!fubqb!dpodfquvbm̒!qvof!cb{fmf!tusvduvsjj!ebufmps-!́o!ujnq!df!npefmvm!

mphjd!tqfdjgjd̒!epbs!sfmbͨjjmf!ͤj!busjcvufmf/!Npefmvm!gj{jd!ofdftju̒!dfmf!nbj!nvmuf!sftvstf-!efpbsfdf!́o!bdfbtu̒!

fubq̒!ebufmf!tvou!jnqmfnfoubuf!́o qmbugpsnf!ͤj!jotusvnfouf!tqfdjgjdf 

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


 

NPEFMBSFB!EBUFMPS!ͣJ!DFOUSVM!EF FYDFMFOͧ̑   |  164 

 

 

Crearea unei baze de date utilizând LLM 

Bw˵oe!vo!npefm!ef!ebuf!ͤj!p!eftdsjfsf!b!fouju̒ͨjmps!qsjo!qbsbnfusj, tvoufn!qsfh̒ujͨj!t̒!dsf̒n!cb{f!ef!ebuf!

- efqp{juf-!́o!dbsf!wpn!tupdb!jogpsnbͨjjmf!pcͨjovuf!́o!urma etapei de structurare pe procese specifice.  

T̒!́odfsd̒n!t̒!dsf̒n!vo!fyfnqmv!ef!cb{̒!ef!ebuf!tjnqm̒-!ebs!gvodͨjpobm̒-!dv!p!dboujubuf!njojn̒!ef!dpe!

folosind SQLite folosind exemplul limbajului de programare Python/!Cb{fmf!ef!ebuf!sfmbͨjpobmf au fost 

ejtdvubuf!́o!efubmjv!́o!dbqjupmvm!#Cb{f!ef!ebuf!sfmbͨjpobmf!tusvduvsbuf!ͤj!mjncbkvm!ef!joufsphbsf!TRM!#/ 

SQLite ftuf!p!cb{̒!ef!ebuf!vͤpbs̒-!open source-!́odpsqpsbcjm̒-!nvmujqmbugpsn̒, care tvqpsu̒!

dbsbdufsjtujdjmf!TRM!ef!cb{̒/!TRMjuf!ftuf!vujmj{bu!qf!tdbs̒!mbsh̒!́o!DBE (BIM), ERP, EPM ͤj!ftuf!

prezent în aproape fiecare smartphone. 

T̒!tpmjdju̒n!npefmvmvj!MMN t̒!dsff{f!qfousv!opj!p!njd̒!cb{̒!ef!ebuf!TRMmjuf!qf!baza modelului fizic creat 

mai sus (figura 4.3-4) qfousv!tjtufnfmf!GFN!)jnqbdu!tusvduvsbm*!ͤj!DQN (program de asamblare).  

 Usjnjufͨj!p!dfsfsf!ufyu!mb!dibu-ul LLM (ChatGP, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN 

sau oricare altul): 

Dsfbͨj!cb{f!ef!ebuf!TRMmjuf!qfousv!tjtufnfmf!#Jnqbdu!dpotusvdujw#!ͤj!#Qsphsbn!ef!

instalare" pornind de la gjhvsb!ejo!bubͤbnfou!\mjqjͨj!schema în chat ca imagine (Fig. 4.3-

4)  
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 S̒tqvotvm!MMN!; 

 

Figura 4.3-8 Dpevm!hfofsbu!dsffb{̒!cb{f!ef!ebuf!ͤj!ubcfmf!ejo!jnbhjofb!́od̒sdbu̒-!́o!dbsf!
qvufn!́od̒sdb!bdvn!ebuf/ 

 

 

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


 

NPEFMBSFB!EBUFMPS!ͣJ!DFOUSVM!EF FYDFMFOͧ̑   |  166 

 

 

Acest cod ef!cb{̒!ef!ebuf!poate fi rulat în mediul Python cu suport SQLite, care este de obicei inclus în 

mediul Python standard. Acesta poate fi rulat pe orice nbͤjo̒!Qzuipo!mpdbm̒!dbqbcjm̒!t̒!svmf{f!tdsjquvsj!ͤj!

t̒!dsff{f!gjͤjfsf/!Pebu̒!svmbu!ͤj!fyfdvubu-!bdftu!dpe!wb!dsfb!vo!gjͤjfs!qf!ibse!ejtl!- p!cb{̒!ef!ebuf!TRMjuf 

ovnju̒!construction.db )tjnjmbs̒!vovj!gjͤjfs!Fydfm cu foi de lucru) dbsf!wb!dpoͨjof!ubcfmfmf!#Jnqbdu!tusvduvsbm#!

ͤj!#Qsphsbn!ef!jotubmbsf#/! 

Pebu̒!df!p!opv̒!cb{̒!ef!ebuf!construction.db este dsfbu̒!́o!bdftuf!ubcfmf-!ebufmf!qpu!gj!be̒vhbuf!la aceste 

tabele prin SQL _queries sau import-!dffb!df!w̒!wb!qfsnjuf!t̒!́odfqfͨj!t̒!dsfbͨj!qsfmvdsbsfb bvupnbu̒!a 

datelor ulterior. Datele pot gj!jnqpsubuf!́o!cb{b!ef!ebuf!TRMjuf!ejo!gjͤjfsf!DTW, foi de calcul Excel sau 

exportate din alte baze de date ͤ i depozite prin API. 

Qfousv!b!tubcjmj!qspdftf!evsbcjmf!ef!npefmbsf!b!ebufmps!ͤj!ef!hftujpobsf!fgjdjfou̒!b!cb{fmps!ef!ebuf-!p!

dpnqbojf!bsf!ofwpjf!ef!p!tusbufhjf!dmbs!efgjoju̒-!qsfdvn!ͤj!ef!dppsepobsf!́ousf!fdijqfmf!ufiojdf!ͤj!ef!

bgbdfsj/!Dv!qspjfduf!ejtqbsbuf!ͤj!tvstf!ef!ebuf!nultiple, ftuf!beftfb!ejgjdjm!t̒!tf!btjhvsf!dpfsfoͨb-!

tuboebsej{bsfb!ͤj!dpouspmvm!dbmju̒ͨjj!mb!upbuf!ojwfmvsjmf/!P!tpmvͨjf!difjf!qpbuf!gj!dsfbsfb!vovj!dfousv!ef!

fydfmfoͨ̒!efejdbu!npefm̒sjj!ebufmps!)COE) în cadrul companiei. 

Dfousvm!ef!fydfmfoͨ̒!)CoE) pentru modelarea datelor  

Ebufmf!efwfojoe!vovm!ejousf!qsjodjqbmfmf!bdujwf!tusbufhjdf-!dpnqbojjmf!usfcvjf!t̒!gbd̒!nbj!nvmu!efd˵u!t̒!

dpmfduf{f!ͤj!t̒!tupdif{f!corect jogpsnbͨjjmf!- ftuf!jnqpsubou!t̒!́owfͨf!dvn!t̒!hftujpof{f!ebufmf!́o!npe!

tjtufnbujd/!Dfousvm!ef!fydfmfoͨ̒!qfousv!clasificare  ͤ j!modelarea datelor (CoE) este o vojubuf!tusvduvsbm̒!dbsf!

btjhvs̒!dpfsfoͨb-!dbmjubufb!ͤj!fgjdjfoͨb!hftujpo̒sjj!ebufmps!́o!dbesvm!pshboj{bͨjfj/ 

Dfousvm!ef!fydfmfoͨ̒!(CoE) sfqsf{jou̒!ovdmfvm!tvqpsuvmvj!ef!tqfdjbmjubuf!ͤj!cb{b!nfupepmphjd̒!

qfousv!usbotgpsnbsfb!ejhjubm̒!a unei companii. Acesta dsffb{̒ p!dvmuvs̒!cb{bu̒!qf!ebuf!ͤj!

permite pshboj{bͨjjmps!t̒!creeze procese care iau decizii pe baza unor date structurate, validate 

ͤj!sfqsf{foubujwf-!nbj!efhsbc̒!efd˵u!qf!cb{b!jouvjͨjfj!tbv!b!jogpsnbͨjjmps!mpdbmf/ 

Vo!dfousv!ef!ebuf!ef!fydfmfoͨ̒!ftuf!gpsnbu-!ef!pcjdfj-!ejo!fdijqf!joufsgvodͨjpobmf!dbsf!mvdsfb{̒!́o!

dpogpsnjubuf!dv!qsjodjqjvm!#epv̒!qj{{b#/!Bdftu!qsjodjqjv-!qspqvt!ef!Kfgg!Cf{pt-!́otfbno̒!d̒!ejnfotjvofb!

fdijqfj!bs!usfcvj!t̒!gjf!btugfm!́od˵u!t̒!qpbu̒!gj!is̒oju̒!dv!epv̒!qj{{b-!bejd̒!ov!nbj!nvmu!ef!7-10 persoane. 

Bdfbtu̒!bcpsebsf!bkvu̒!mb!fwjubsfb!cjspdsbͨjfj!fydftjwf!iͤ dsfͤuf!gmfyjcjmjubufb!nvodjj/!Echipa CoE ar trebui 

t̒!jodmve̒!bohbkbͨj!dv!p!wbsjfubuf!ef!dpnqfufoͨf!ufiojdf-!ef!mb!bobmj{b!ebufmps ͤj!nbdijof!mfbsojoh la 

fyqfsuj{̒!́o!epnfojj!ef!bdujwjubuf!tqfdjgjdf/!Dv!dvopͤujoͨfmf!mps!ufiojdf!bqspgvoebuf-!johjofsjj!ef!ebuf!ar 

trebui nu numai t̒!pqujnj{f{f!procesele iͤ t̒!modeleze datele-!dj!ͤj!t̒!sprijine colegii prin reducerea 

ujnqvmvj!bmpdbu!tbsdjojmps!ef!svujo̒!(Fig. 4.3-9).  

Bͤb!dvn!́o!obuvs̒!sf{jmjfoͨb!fdptjtufnfmps!ftuf!btjhvsbu̒!ef!cjpejwfstjubuf-!́o!mvnfb!ejhjubm̒!

gmfyjcjmjubufb!ͤj!bebqubcjmjubufb!tf!pcͨjo!qsjous-p!ejwfstjubuf!ef!bcpse̒sj!bmf!hftujpo̒sjj!ebufmps/!

Upuvͤj-!bdfbtu̒!ejwfstjubuf!usfcvjf!t̒!gjf!tvtͨjovu̒!ef!opsnf!ͤj!dpodfquf!dpnvof/! 

Vo!dfousv!ef!fydfmfoͨ̒!)DpF*!qpbuf!gj!dpnqbsbu!dv!#dpoejͨjjmf!dmjnbujdf#!bmf!vovj!fdptjtufn!gpsftujfs-!dbsf!

efufsnjo̒!df!ujqvsj!ef!ebuf!wps!qsptqfsb!ͤj!dbsf!wps!gj!automat eliminate. Prin crearea unui "climat" favorabil 

qfousv!ebuf!ef!dbmjubuf-!DpF!gbdjmjufb{̒!tfmfdͨjb!obuvsbm̒!b!dfmps!nbj!cvof!qsbdujdj!ͤj!nfupepmphjj-!dbsf!efwjo!
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bqpj!tuboebsef!qfousv!pshboj{bͨjf/ 

 

Fig. 4.3-9 Dfousvm!ef!fydfmfoͨ̒!)DpF*!qfousv!ebuf!ͤj!bobmj{̒!sfvofͤuf!expertiza privind 
aspectele-cheie bmf!hftujpo̒sjj-!joufhs̒sjj!ͤj!tusbufhjfj!ebufmps/ 

Pentru a accelera ciclurile de integrare jͤ!b!pcͨjof!sf{vmubuf!nbj!cvof, CoE bs!usfcvj!t̒!pgfsf!nfncsjmps!t̒j!

un grad suficient de autonomie în luarea deciziilor. Acest lucru este deosebit de important într -un mediu 

ejobnjd!́o!dbsf!́odfsdbsfb!ͤj!fspbsfb, feedback-vm!dpotubou!ͤj!mbot̒sjmf!gsfdwfouf!qpu!bevdf!beneficii 

semnificative. Cu toate acestea, bdfbtu̒!bvupopnjf!ftuf!fgjdjfou̒!ovnbj!ebd̒!fyjtu̒!p!dpnvojdbsf!dmbs̒!ͤj!

tqsjkjo!ejo!qbsufb!dpoevdfsjj!tvqfsjpbsf/!G̒s̒!wj{jvof!tusbufhjd̒!ͤj!dppsepobsf!mb!ojwfm!́obmu-!dijbs!ͤj!dfb!nbj!

dpnqfufou̒!fdijq̒!tf!qpbuf!dpogsvoub!dv!pctubdpmf!́o!qvofsfb!́o!bqmjdbsf!b!jojͨjbujwfmps!tbmf/ 

COE tbv!dpoevdfsfb!tvqfsjpbs̒!b!dpnqbojfj!ftuf!dfb!dbsf!usfcvjf!t̒!tf!btjhvsf!d̒!bcpsebsfb!

npefm̒sjj!ebufmps!ov!tf!mjnjufb{̒!mb!vovm!tbv!epv̒!qspjfduf-!dj!ftuf!joufhsbu̒!́o!tjtufnvm!

hfofsbm!ef!hftujpobsf!b!jogpsnbͨjjmps!ͤj!b!qspdftfmps!ef!bgbdfsj/ 

Dfousvm!ef!fyqfsuj{̒!)DpF*-!qf!m˵oh̒!tbsdjojmf!mfhbuf!ef!npefmbsfb!ebufmps!ͤj!ef!hvwfsoboͨb!ebufmps-!ftuf!

sftqpotbcjm!ef!ef{wpmubsfb!ef!tuboebsef!ͤj!bcpse̒sj!dpnvof!qfousv!jnqmfnfoubsfb!ͤj!gvodͨjpobsfb!

jogsbtusvduvsjj!ef!ebuf/!˦o!qmvt-!bdftub!qspnpwfb{̒!p!dvmuvs̒!b!́ncvo̒u̒ͨjsjj!dpoujovf-!b!pqujnj{̒sjj!

qspdftfmps!ͤj!b!vujmj{̒sjj!fgjdjfouf!b!ebufmps!́o!dbesvm!pshboj{bͨjfj!(Figura 4.3-10).  

Bcpsebsfb!tjtufnbujd̒!b!hftujpo̒sjj!ebufmps!ͤj!b!npefmfmps!́o!dbesvm!DpF qpbuf!gj!́nq̒sͨju̒-!́o!mjojj!nbsj-!́o!

mai multe blocuri -cheie:  

 Tuboebsej{bsfb!qspdftfmps!ͤj!hftujpobsfb!djdmvmvj!ef!wjbͨ̒!bm!npefmfmps;!CoE ef{wpmu̒!ͤj!

jnqmfnfoufb{̒!nfupepmphjj!qfousv!b!vojgjdb!dsfbsfb!ͤj!hftujpobsfb!npefmfmps!ef!ebuf/!Bdfbtub!

jodmvef;!tubcjmjsfb!ef!npefmf!tusvduvsbmf-!nfupef!ef!dpouspm!bm!dbmju̒ͨjj!ͤj!tjtufnf!ef!dpouspm!bm!

versiunilor pentru a asigura continuitatea datelor în toate fazele de lucru. 

 Hftujpobsfb!spmvsjmps!ͤj!busjcvjsfb!sftqpotbcjmju̒ͨjmps;!DPF!efgjofͤuf!spmvsjmf-cheie în procesul de 

npefmbsf!b!ebufmps/!Gjfd̒svj!qbsujdjqbou!mb!qspjfdu!́j!tvou!busjcvjuf!spmvsj!ͤj!epnfojj!ef!

sftqpotbcjmjubuf!dmbs!efgjojuf-!gbdjmju˵oe!nvodb!́o!fdijq̒!ͤj!sfevd˵oe!sjtdvm!ef!jodpotfdwfoͨ̒!b!

datelor. 
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 Dpouspmvm!dbmju̒ͨjj!ͤj!bvejuvm;!hftujpobsfb!fgjdjfou̒!b!ebufmps!qsjwjoe!dpotusvdͨjjmf!ofdftju̒!

npojupsj{bsfb!dpoujov̒!b!dbmju̒ͨjj!bdftupsb/!Tvou!qvtf!́o!bqmjdbsf!nfdbojtnf!automatizate pentru 

wfsjgjdbsfb!ebufmps-!jefoujgjdbsfb!fspsjmps!ͤj!b!busjcvufmps!mjqt̒/ 

 Hftujpobsfb!nfubebufmps!ͤj!b!bsijufduvsjj!jogpsnbͨjjmps;!CoE este responsabil pentru crearea unui 

sistem unificat de clasificare  ͤj!jefoujgjdbupsj-!tuboebsef!ef!efovnjsf!ͤj!eftdsjfsf!b!fouju̒ͨjmps-!dbsf!

ftuf!ftfoͨjbm!qfousv!joufhsbsfb!́ousf!tjtufnf/! 

 

Fig. 4.3-10 Npefmbsfb!ebufmps!ͤj!hftujpobsfb!dbmju̒ͨjj!datelor este una dintre principalele 
qspwpd̒sj!bmf!DpF 

Dfousvm!ef!fydfmfoͨ̒!)DpF*!qfousv!ebuf!ov!ftuf!epbs!vo!hsvq!ef!fyqfsͨj-!dj!vo!nfdbojtn!tjtufnjd!dbsf!

dsffb{̒!p!opv̒!dvmuvs̒ bybu̒!qf!ebuf!ͤj!btjhvs̒!p!bcpsebsf!vojubs̒!b!mvdsvmvj!dv!ebufmf!́o!́ousfbhb!

întreprindere. Prin joufhsbsfb!dpnqfufou̒!b!qspdftfmps!ef!npefmbsf!́o!tjtufnvm!hfofsbm!ef!hftujpobsf!b!

jogpsnbͨjjmps-! tuboebsej{bsfb, clasificarea jͤ! dpouspmvm! dbmju̒ͨjj! ebufmps-! DpF! bkvu̒! ́ousfqsjoefsjmf! t̒! ́ͤj!

́ncvo̒u̒ͨfbtd̒!dpoujovv!qspevtfmf!iͤ procesele de afaceri-!t̒!sfbdͨjpof{f!nbj!sbqje!mb!tdijnc̒sjmf!ef!qf!

qjbͨ̒!ͤj!t̒!jb!efdj{jj!́o!dvopͤujoͨ̒!ef!dbv{̒!qf!cb{b!vops!bobmj{f!gjbcjmf/ 

Astfel de centre sunt deosebit de eficiente atunci când sunt combinate cu principiile moderne DataOps  - 

tvc!p!njͤdbsf!dbsf!btjhvs̒!mjwsbsfb!dpoujov̒-!bvupnbuj{bsfb!ͤj!dpouspmvm!dbmju̒ͨjj!ebufmps. Vom vorbi mai mult 

despre DataOps în partea 8, la dbqjupmvm!#Ufiopmphjj!npefsof!ef!ebuf!́o!joevtusjb!dpotusvdͨjjmps#/! 

˦o!dbqjupmfmf!vsn̒upbsf-!wpn!usfdf!ef!mb!tusbufhjf!mb!qsbdujd̒!- t̒!of!#usbotgpsn̒n#!dpoejͨjpobu!́ous-un centru 

de date: vom analiza mai multe exemple privind modul în care au loc parametrizarea sarcinilor, colectarea 

dfsjoͨfmps ͤj!qspdftvm!ef!wbmjebsf!bvupnbu̒. 

 

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


 

TJTUFNBUJ[BSFB!DFSJOͧFMPS!ͣJ!WBMJEBSFB!JOGPSNBͧJJMPS   |  169 

 

 

CAPITOL 4.4.  

TJTUFNBUJ[BSFB!DFSJOͧFMPS!ͣJ!WBMJEBSFB!JOGPSNBͧJJMPS 

Dpmfdubsfb!ͤj!bobmj{bsfb!dfsjoͨfmps; usbotgpsnbsfb!dpnvojdbͨjjmps!́o!ebuf!

structurate  

Dpmfdubsfb!ͤj!hftujpobsfb!dfsjoͨfmps!sfqsf{jou̒!qsjnvm!qbt!d̒usf!btjhvsbsfb!dbmju̒ͨjj!ebufmps/!˦o!djveb!

ef{wpmu̒sjj!jotusvnfoufmps!ejhjubmf-!nbkpsjubufb!dfsjoͨfmps!tvou!́od̒!gpsnvmbuf!́ous-un mod nestructurat: prin 

scrisori, procese-wfscbmf!ef!ͤfejoͨ̒-!bqfmvsj!ufmfgpojdf!ͤj!ejtdvͨjj!wfscbmf/!Bdfbtu̒!gpsn̒!ef!dpnvojdbsf!

gbdf!ejgjdjm̒!bvupnbuj{bsfb-!wbmjebsfb!ͤj!sfvujmj{bsfb!jogpsnbͨjjmps/!˦o!bdftu!dbqjupm-!bobmj{̒n!npevm!ef!

usbotqvofsf! b! dfsjoͨfmps! ufyuvbmf! ́o! tusvduvsj! gpsnbmf-! btjhvs˵oev-of! d̒!dfsjoͨfmf! ef afaceri sunt 

usbotqbsfouf!ͤj!tjtufnbujdf/ 

Cercetarea Gartner, "Data Quality: Best Practices for Accurate Insights", tvcmjojb{̒!jnqpsuboͨb!

dsjujd̒!b!dbmju̒ͨjj!ebufmps qfousv!tvddftvm!jojͨjbujwfmps!qsjwjoe!ebufmf!ͤj!bobmj{b [100]/!Bdfͤujb!

sfnbsd̒!gbquvm!d̒!p!dbmjubuf!tmbc̒!b!ebufmps!dptu̒!pshboj{bͨjjmf!́o!nfejf!dfm!qvͨjo!12,9 milioane 

ef!epmbsj!bovbm!ͤj!d̒!ebufmf!gjbcjmf!ͤj!ef!́obmu̒!dbmjubuf!tvou!ftfoͨjbmf!qfousv!dsfbsfb!vofj!

companii bazate pe date. 

Mjqtb!vops!dfsjoͨf!tusvduvsbuf!dpoevdf!mb!gbquvm!d̒!bdfmbͤj!fmfnfou!)foujubuf*!ͤj!qbsbnfusjj!bdftuvjb!qpu!gj!

tupdbͨj!́o!tjtufnf!ejgfsjuf-!́o!wbsjbouf!ejgfsjuf/!Bdftu!mvdsv!ov!ovnbj!d̒!sfevdf!fgjdjfoͨb!qspdftfmps-!ebs!evdf!

ͤj!mb!qjfsefsj!ef!ujnq-!mb!evqmjdbsfb!jogpsnbͨjjmps!ͤj!mb!ofdftjubufb!ef!b!sfwbmjeb!ebufmf!́objouf!db!bdftufb!t̒!

qpbu̒!gj!vujmj{buf/!Ca urmare, dijbs!ͤj!p!tjohvs̒!pnjtjvof!- un parametru pierdut sau un singur element 

descris incorect - qpbuf!́odfujoj!qspdftvm!efdj{jpobm!ͤj!qpbuf!efufsnjob!vujmj{bsfb!jofgjdjfou̒!b!sftvstfmps/ 

˦o!mjqtb!vovj!dvj-!qpudpbwb!b!gptu!qjfsevu̒. 

În lipsa potcoavei, calul a fost pierdut. 

˦o!mjqtb!vovj!dbm-!d̒m̒sfͨvm!b!gptu!qjfsevu/ 

˦o!mjqtb!vovj!d̒m̒sfͨ-!vo!nftbk!b!gptu!qjfsevu/ 

˦o!mjqtb!vovj!nftbk-!c̒u̒mjb!b!gptu!qjfsevu̒/ 

˦o!mjqtb!vofj!c̒u̒mjj-!vo!sfhbu!b!gptu!qjfsevu/ 

Upuvm!qfousv!mjqtb!vovj!dvj!́o!qpudpbw̒. 

 

- Proverbe [101] 

Bobmj{b!ͤj!dpmfdubsfb!dfsjoͨfmps!qfousv!qspdftvm!ef!dpnqmfubsf!ͤj!tupdbsf!b!ebufmps!́odfqf!dv!jefoujgjdbsfb!

uvuvsps!q̒sͨjmps!joufsftbuf/!Mb!gfm!dvn!qspwfscjbmb!qjfsefsf!b!vovj!tjohvs!dvj!evdf!mb!vo!mboͨ!ef!dpotfdjoͨf!

critice, în afaceri, pierderea unei sinhvsf!q̒sͨj!joufsftbuf-!b!vofj!dfsjoͨf!usfdvuf!dv!wfefsfb!tbv!qjfsefsfb!

unui singur parametru poate avea un impact semnificativ nu numai asupra unui proces de afaceri individual, 

dj!ͤj!btvqsb!́ousfhvmvj!fdptjtufn!bm!vovj!qspjfdu!ͤj!bm!pshboj{bͨjfj!́o!botbnclu. Qsjo!vsnbsf-!ftuf!ftfoͨjbm!t̒!

tf!jefoujgjdf!dijbs!ͤj!bdfmf!fmfnfouf-!qbsbnfusj!ͤj!spmvsj!dbsf!qbs!oftfnojgjdbujwf!mb!qsjnb!wfefsf--!ebs!dbsf!

tf!qpu!epwfej!vmufsjps!b!gj!ftfoͨjbmf!qfousv!tvtufobcjmjubufb!bgbdfsjj/ 

T̒!of!jnbhjo̒n!d̒!p!dpnqbojf!bsf!vo!qspjfdu!́o!dbsf!dmjfouvm!́objoufb{̒!p!opv̒!dfsfsf!- "be̒vhbsfb!vofj!
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gfsftusf!tvqmjnfoubsf!qf!qbsufb!ef!opse!b!dm̒ejsjj". Micul proces "tpmjdjubsfb!dmjfouvmvj!ef!b!be̒vhb!p!opv̒!

gfsfbtus̒!mb!qspjfduvm!dvsfou#!jnqmjd̒!bsijufduvm-!dmjfouvm-!tqfdjbmjtuvm!CAD (BIM*-!ͤfgvm!ef!ͤboujfs-!ͤfgvm!ef!

mphjtujd̒-!FSQ -bobmjtu-!johjofsvm!ef!dpouspm!bm!dbmju̒ͨjj-!johjofsvm!ef!tjhvsboͨ̒-!ͤfgvm!ef!dpouspm!ͤj!ejsfdupsvm!ef!

proprietate. 

Dijbs!ͤj!vo!qspdft!njd!qpbuf!jnqmjdb!{fdj!ef!tqfdjbmjͤuj!ejgfsjͨj/!Gjfdbsf!qbsujdjqbou!mb!qspdft!

usfcvjf!t̒!́oͨfmfbh̒!dfsjoͨfmf tqfdjbmjͤujmps!dv!dbsf!ftuf!dpofdubu!mb!ojwfmvm!ebufmps/ 

La nivelul textului (Fig. 4.4-1), dpnvojdbsfb!ejousf!dmjfou!ͤj!tqfdjbmjͤujj!ejo!mboͨvm!ef!qspdftf!bsf!mpd!evq̒!

dvn!vsnfb{̒; 

 Client: "Bn!efdjt!t̒!be̒vh̒n!p!gfsfbtus̒!tvqmjnfoubs̒!qf!qbsufb!ef!opse!qfousv!p!jmvnjobsf!nbj!cvo̒/!

Acest lucru poate fi realizat?" 

 Arhitect : "Tjhvs-!wpj!sfwj{vj!qspjfduvm!qfousv!b!jodmvef!opvb!gfsfbtus̒!ͤj!wpj!usjnjuf!qmbovsjmf!CAD actualizate 

(BIM)". 

 Specialist CAD (BIM): "Am primit un proiect nou. Actualizez modelul CAD (BIM) dv!gfsfbtusb!tvqmjnfoubs̒!

jͤ-!evq̒!dppsepobsfb!dv!johjofsvm!GFN-!gvsoj{f{!mpdbͨjb!ͤj!ejnfotjvojmf!fybduf!bmf!opjj!gfsftusf". 

 Manager de dpotusvdͨjf: "B!gptu!qsjnju!vo!opv!qspjfdu/!Bkvtu̒n!ebufmf!ef!jotubmbsf!b!5E ͤj!jogpsn̒n!upͨj!

tvcdpousbduboͨjj!sfmfwboͨj". 

 Johjofs!jotubmbͨjj!)DBGN): "Voi introduce datele 6D qsjwjoe!opvb!gfsfbtus̒!́o!tjtufnvm!DBGN!qfousv!

hftujpobsfb!wjjupbsf!b!jotubmbͨjjmps!ͤj!qmbojgjdbsfb!́ousfͨjofsjj." 

 Nbobhfs!mphjtujd̒: "Bn!ofwpjf!ef!ejnfotjvojmf!ͤj!hsfvubufb!opjj!gfsftusf!qfousv!b!pshboj{b!mjwsbsfb!

gfsftusfj!mb!ͤboujfs". 

 ERP -analist: "Bn!ofwpjf!ef!ubcfmfmf!qsjwjoe!epnfojvm!ef!bqmjdbsf!ͤj!ujqvm!fybdu!ef!gfsfbtus̒!qfousv!

actualizarea bugetului 5D în sistemul nostru ERP pentru a reflecta costul noii ferestre în estimarea 

hfofsbm̒!b!qspjfduvmvj." 

 Johjofs!ef!dpouspm!bm!dbmju̒ͨjj;!#Pebu̒!df!tqfdjgjdbͨjjmf!gfsftusfmps!tvou!hbub-!n̒!wpj!btjhvsb!d̒!bdftufb!

́oefqmjoftd!tuboebsefmf!opbtusf!ef!dbmjubuf!ͤj!nbufsjbmf/" 

 Johjofs!ef!tjhvsboͨ̒: "Wpj!fwbmvb!btqfdufmf!ef!tjhvsboͨ̒!bmf!opjj!gfsftusf-!dv!vo!bddfou!efptfcju!qf!

dpogpsnjubuf!ͤj!fwbdvbsf!́o!dbesvm!tdifnfj!9E!#/ 

 Managerul de control : "Qf!cb{b!epnfojvmvj!ef!bqmjdbsf!fybdu!bm!mvds̒sjmps!ef!mb!FSQ, vom actualiza 

calendarul nostru 4D qfousv!b!sfgmfdub!jotubmbsfb!opjj!gfsftusf!ͤj!wpn!tupdb!opjmf!ebuf!́o!tjtufnvm!ef!

hftujpobsf!b!dpoͨjovuvmvj!qspjfduvmvj." 

 Muncitor (instalator) : "Bn!ofwpjf!ef!jotusvdͨjvoj!qsjwjoe!jotubmbsfb-!btbncmbsfb!ͤj!dbmfoebsvm!ef!mvdsv/!˦o!

plus, sunt introduse sfhvmj!tqfdjbmf!ef!tjhvsboͨ̒!qf!dbsf!usfcvjf!t̒!mf!respect?" 

 Administrator de proprietate : "Evq̒!jotubmbsf-!wpj!epdvnfoub!hbsboͨjb!ͤj!jogpsnbͨjjmf!ef!́ousfͨjofsf!qfousv!

gestionarea pe termen lung". 

 Manager de active: "Johjofs!fdijqbnfouf-!w̒!svh̒n!t̒!usjnjufͨj!ebufmf!gjobmf!qfousv!vsn̒sjsfb!bdujwfmps!ͤj!

hftujpobsfb!djdmvmvj!ef!wjbͨ̒/" 

 Client: "Tubj-!qpbuf!d̒!n̒!hs̒cftd!ͤj!ov!wb!gj!ofwpjf!ef!gfsfbtus̒/!Qpbuf!bs!usfcvj!t̒!gbd!vo!cbmdpo". 

˦o!btugfm!ef!tdfobsjj-!dbsf!tf!́ou˵nqm̒!gsfdwfou-!dijbs!ͤj!p!njd̒!tdijncbsf!qspwpbd̒!p!sfbdͨjf!́o!mboͨ!́ousf!

nbj!nvmuf!tjtufnf!ͤj!spmvsj/!˦o!bdftu!db{-!bqspbqf!upbuf!dpnvojd̒sjmf!ejo!gb{b!jojͨjbm̒!tvou!tvc!gpsn̒!ef!ufyu;!

e-mailuri, chat-uri, procese-wfscbmf!ef!ͤfejoͨ̒!(Fig. 4.4-1). 

Într-vo!btugfm!ef!tjtufn!ef!dpnvojdbsf!cb{bu!qf!ufyu!qfousv!vo!qspjfdu!ef!dpotusvdͨjf-!ftuf!gpbsuf!jnqpsubou!

vo!tjtufn!ef!dpogjsnbsf!ͤj!́osfhjtusbsf!kvsjejd̒!b!uvuvsps!pqfsbͨjvojmps!ef!tdijnc!ef!ebuf!ͤj!b!uvuvsps!
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efdj{jjmps!mvbuf/!Bdfbtub!qfousv!b!tf!btjhvsb!d̒!gjfdbsf!efdj{jf-!jotusvdͨjvof!tbv!npejgjdbsf!fgfduvbu̒!ftuf!

wbmbcjm̒!ejo!qvodu!ef!wfefsf!kvsjejd!ͤj!usbtbcjm̒-!sfevd˵oe!sjtdvm!vops!"of́oͨfmfhfsj" viitoare 

 

Fig. 4.4-1 Comunicarea ejousf!dmjfou!ͤj!dpousbdubou!în etapele jojͨjbmf!ale unui proiect dpoͨjof!
adesea date textuale multiformat.  

Mjqtb!dpouspmvmvj!mfhbm!ͤj!b!wbmje̒sjj!efdj{jjmps!́o!tjtufnfmf!sfmfwbouf!bmf!vovj!qspjfdu!ef!

dpotusvdͨjf!qpbuf!evdf!mb!qspcmfnf!hsbwf!qfousv!upbuf!q̒sͨjmf!jnqmjdbuf/!Gjfdbsf!efdj{jf-!psejo!

tbv!npejgjdbsf!fgfduvbu̒!g̒s̒!epdvnfoubͨjb!ͤj!wbmjebsfb!dpsftqvo{̒uoare poate duce la 

dispute ( iͤ litigii ).  

Dpotpmjebsfb!kvsjejd̒!b!uvuvsps!efdj{jjmps!́o!dpnvojdbsfb!ufyuvbm̒!qpbuf!gj!btjhvsbu̒!numai printr-vo!ovn̒s!

nbsf!ef!epdvnfouf!tfnobuf-!dbsf!wps!d̒efb!qf!vnfsjj!dpoevdfsjj-!dbsf!ftuf!pcmjhbu̒!t̒!́osfhjtusf{f!upbuf!

usbo{bdͨjjmf/!Db!vsnbsf-!ebd̒!gjfdbsf!qbsujdjqbou!ftuf!pcmjhbu!t̒!tfnof{f!epdvnfouf!qfousv!gjfdbsf!bdͨjvof-!

tjtufnvm!́ͤj!qjfsef!ejo!gmfyjcjmjubuf!ͤj!efwjof!vo!mbcjsjou!cjspdsbujd/!Mjqtb!dpogjsn̒sjj!usbo{bdͨjjmps!ov!ovnbj!d̒!

va întârzia qvofsfb!́o!bqmjdbsf!b!qspjfduvmvj-!ebs!qpbuf!evdf!ͤj!mb!qjfsefsj!gjobodjbsf!ͤj!mb!efufsjpsbsfb!sfmbͨjjmps!

ejousf!qbsujdjqboͨj-!nfsh˵oe!q˵o̒!mb!qspcmfnf!kvsjejdf.  

Un astfel de qspdft!ef!bqspcbsf!b!vofj!usbo{bdͨjj-!dbsf!́odfqf!de obicei dv!ejtdvͨjj!qf!cb{̒!ef!ufyu-!fwpmvfb{̒!

treptat într -un schimb de documente multiformat în fubqfmf!vsn̒upbsf!(figura 4.4-2), complicând în mod 

semnificativ comunicarea dbsf!pcjͤovjb!t̒!bjc̒!mpd!ovnbj!qsjo!ufyu/!G̒s̒!dfsjoͨf!dmbs!efgjojuf-!bvupnbuj{bsfb!

acestor procese, dbsf!tvou!qmjof!ef!ebuf!nvmujgpsnbu!ͤj!ef!vo!ovn̒s!nbsf!ef!dfsjoͨf!ufyuvbmf-!devine 

bqspbqf!jnqptjcjm̒/ 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Fig. 4.4-2 Gjfdbsf!tjtufn!ejo!qfjtbkvm!vofj!dpnqbojj!ef!dpotusvdͨjj!tfswfͤuf!esfqu!tvst̒!ef!
documente relevante din punct de vedere juridic într -o varietate de formate.  

Dpnvojd̒sjmf!ufyu!ofdftju̒!db!gjfdbsf!qspgftjpojtu!gjf!t̒!tf!gbnjmjbsj{f{f!dv!́ousfbhb!dpsftqpoefoͨ̒-!gjf!t̒!

participe regulat la toate reuniunile pentru a ́oͨfmfhf!tubejvm!bduvbm!bm!proiectului.  

Qfousv!b!efq̒ͤj!bdfbtu̒!mjnjubsf-!ftuf!ofdftbs̒!p!usbo{jͨjf!ef!mb!dpnvojdbsfb!ufyuvbm̒!mb!vo!npefm!tusvduvsbu!

bm!dfsjoͨfmps/!Bdftu!mvdsv!ftuf!qptjcjm!ovnbj!qsjo!bobmj{b!tjtufnbujd̒-!wj{vbmj{bsfb!proceselor iͤ descrierea 

joufsbdͨjvojmps!tvc!gpsn̒!ef!ejbhsbnf!ef!gmvy!ͤj!npefmf!ef!ebuf!(Fig. 4.4-3). Mb!gfm!db!́o!db{vm!npefm̒sjj!

datelor (Fig. 4.3-7), am trecut de la nivelul ideilor contextuale la nivelul conceptual qsjo!be̒vhbsfb!tjtufnfmps!

ͤj!jotusvnfoufmps!vujmj{buf!ef!qbsujdjqboͨj!ͤj!b!mfh̒uvsjmps!ejousf!bcestea. 
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Fig. 4.4-3 Qfousv!b!́ow̒ͨb!dvn!t̒!hftujpobͨj!ͤj!t̒!bvupnbuj{bͨj!qspdftvm!ef!wbmjebsf-!ftuf!
ofdftbs!t̒!wj{vbmj{bͨj!procesele jͤ!t̒!tusvduvsbͨj!dfsjoͨfmf. 

Qsjnvm!qbt!́o!tjtufnbuj{bsfb!dfsjoͨfmps!ͤj!b!sfmbͨjjmps!ftuf!wj{vbmj{bsfb!uvuvsps!mfh̒uvsjmps!ͤj!sfmbͨjjmps!dv!

ajutorul diagramelor de flux conceptuale. Nivelul conceptual ov!ovnbj!d̒!va facilita ́oͨfmfhfsfb!́ousfhvmvj!

mboͨ!ef!qspdftf!ef!d̒usf!upͨj!qbsujdjqboͨjj!mb!qspdft-!ebs!wb!bs̒ub!dmbs!ͤj!ef!df!ͤj!qfousv!djof!tvou!ofdftbsf!

datele )ͤj!dfsjoͨfmf*!́o!gjfdbsf!fubq̒!b!qspdftvmvj/ 

Ejbhsbnfmf!ef!gmvy!bmf!qspdftfmps!ͤj!fgjdjfoͨb!dbesfmps!dpodfquvbmf 

Qfousv!b!sfevdf!efdbmbkvm!ejousf!bcpsebsfb!usbejͨjpobm̒!ͤj!dfb!npefso̒!b!hftujpo̒sjj!ebufmps-!dpnqbojjmf!

usfcvjf!t̒!usfbd̒!́o!npe!dpoͤujfou!ef!mb!eftdsjfsj!ufyuvbmf!gsbhnfoubuf!mb!sfqsf{fou̒sj!tusvduvsbuf!bmf!

qspdftfmps/!Fwpmvͨjb!ebufmps!- ef!mb!u̒cmjͨfmf!de lut la ecosistemele digitale - ofdftju̒!opj!jotusvnfouf!ef!

h˵oejsf/!Jbs!vovm!ejousf!bdftuf!jotusvnfouf!ftuf!npefmbsfb!dpodfquvbm̒!dv!bkvupsvm!ejbhsbnfmps!ef!gmvy/!

Crearea de diagrame vizuale - ejbhsbnf!ef!gmvy-!ejbhsbnf!ef!qspdft-!ejbhsbnf!ef!joufsbdͨjvne - permite 

qbsujdjqboͨjmps!mb!qspjfdu!t̒!sfbmj{f{f!npevm!́o!dbsf!bdͨjvojmf!ͤj!efdj{jjmf!mps!bgfdufb{̒!́ousfhvm!tjtufn!

decizional. 

Ebd̒!qspdftfmf!ofdftju̒!ov!epbs!tupdbsfb!ebufmps-!dj!ͤj!bobmj{bsfb!tbv!bvupnbuj{bsfb!bdftupsb-!

buvodj!usfcvjf!t̒!́odfqfͨj!t̒!bcpsebͨj!tvcjfduvm!dsf̒sjj!vovj!tusbu!dpodfquvbm!ͤj!wj{vbm!bm!

dfsjoͨfmps/ 

În exemplul nostru (Fig. 4.4-1), fiecare specialist poate face parte dintr -p!fdijq̒!njd̒-!ebs!ͤj!ejous-un 

efqbsubnfou!nbj!nbsf!dv!q˵o̒!mb!p!ev{jo̒!ef!fyqfsͨj!tvc!dpouspmvm!unui director general. Fiecare 

efqbsubnfou!vujmj{fb{̒!p!cb{̒!ef!ebuf!ef!bqmjdbͨjj!tqfdjbmj{buf!)Fig. 1.2-4, de exemplu ERP, CAD, MEP, CDE, 

ECM, CPM etc.*-! dbsf! ftuf! bduvbmj{bu̒!qfsjpejd! dv! jogpsnbͨjjmf! qsjnjuf-! ofdftbsf! qfousv! dsfbsfb!

epdvnfoufmps-!́osfhjtusbsfb!tubuvuvmvj!kvsjejd!bm!efdj{jjmps!ͤj!hftujpobsfb!qspdftfmps/ 

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


 

TJTUFNBUJ[BSFB!DFSJOͧFMPS!ͣJ!WBMJEBSFB!JOGPSNBͧJJMPS   |  174 

 

 

Qspdftvm!ef!usbo{bdͨjpobsf!este similar  cu activitatea managerilor antici de acum 4.000 de ani, 

d˵oe!u̒cmjͨfmf!ef!mvu!ͤj!qbqjsvtvsjmf!fsbv!vujmj{buf!qfousv!b!dpogjsnb!mfhbm!efdj{jjmf/!Ejgfsfoͨb!

ejousf!tjtufnfmf!npefsof!ͤj!qsfefdftpsjj!mps!ejo!mvu!ͤj!i˵sujf!dpotu̒!́o!gbquvm!d̒!nfupefmf!

moderne iodmve-!́o!qmvt-!qspdftvm!ef!dpowfstjf!b!jogpsnbͨjjmps!ufyuvbmf!́o!gpsn̒!ejhjubm̒!qfousv!

prelucrarea bvupnbu̒!vmufsjpbs̒!́o!bmuf!tjtufnf!ͤj!jotusvnfouf/ 

Dsfbsfb!vofj!wj{vbmj{̒sj!b!qspdftvmvj!tvc!gpsnb!vops!ejbhsbnf!ef!gmvy!conceptuale va ajuta la descrierea 

gjfd̒sfj!fubqf!ͤj!b!joufsbdͨjvojmps!ejousf!ejgfsjufmf!spmvsj-!g̒d˵oe!vo!gmvy!ef!mvdsv!dpnqmfy!dmbs!ͤj!tjnqmv/ 

Vizualizarea proceselor btjhvs̒!gbquvm!d̒!mphjdb!qspdftvmvj!ftuf!usbotqbsfou̒!ͤj!bddftjcjm̒!

tuturor membrilor echipei.  

Bdfmbͤj!qspdft!dpnvojdbujw!ef!be̒vhbsf!b!vofj!gfsftusf!mb!vo!qspjfdu!care b!gptu!eftdsjt!tvc!gpsn̒!ef!ufyu-!

mesaje (Figura 4.4-1*!ͤj!ejbhsbn̒!cmpd!ftuf!similar cu modelul conceptual pe care l-am discutat în capitolul 

privind modelarea datelor (Figura 4.4-4). 

 

Fig. 4.4-4 Diagrama dpodfquvbm̒!qsf{jou̒ qbsujdjqboͨjj!mb!qspjfdu!db!vujmj{bupsj!bj!vofj!cb{f!ef!
ebuf!́o!dbsf!joufsph̒sjmf!mps!mfbh̒!ejgfsjuf!tjtufnf/ 

Efͤj!ejbhsbnfmf!dpodfquvbmf!sfqsf{jou̒!vo!qbt!jnqpsubou-!nvmuf!companii tf!mjnjufb{̒!mb!bdftu!ojwfm-!

dsf{˵oe!d̒!p!ejbhsbn̒!wj{vbm̒!ftuf!tvgjdjfou̒!qfousv!b!́oͨfmfhf!qspdftfmf/!Bdftu!mvdsv!dsffb{̒!jmv{jb!

nbofwsbcjmju̒ͨjj;!nbobhfsjj!qpu!qfsdfqf!nbj!vͤps!jnbhjofb!ef!botbncmv!qf!p!btugfm!ef!ejbhsbn̒!ef!gmvy!iͤ 

qpu!wfefb!dpofyjvojmf!ejousf!qbsujdjqboͨj!ͤj!fubqf/!Dv!upbuf!bdftufb-!astfel de scheme ov!pgfs̒!p!jeff!dmbs̒!

cu privire la datele necesare pentru fiecare participant, la formatul în care acestea ar trebui usbotnjtf!ͤj!mb!

qbsbnfusjj!ͤj!busjcvufmf!pcmjhbupsjj!qfousv!sfbmj{bsfb!bvupnbuj{̒sjj/!P!ejbhsbn̒!ef!gmvy!dpodfquvbm̒!tfbn̒o̒ 

nbj!nvmu!dv!p!ibsu̒!b!usbtffmps;!joejd̒!djof!joufsbdͨjpofb{̒!dv!djof-!ebs!ov!ef{w̒mvjf!df!tf!usbotgfs̒!́o!dbesvm!

bdftups!joufsbdͨjvoj/ 
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Dijbs!ebd̒!vo!qspdft!ftuf!eftdsjt!́o!efubmjv!mb!ojwfm!dpodfquvbm!dv!bkvupsvm!ejbhsbnfmps!ef!gmvy-!

bdftu!mvdsv!ov!hbsboufb{̒!fgjdbdjubufb!tb/!Wj{vbmj{bsfb tjnqmjgjd̒!beftfb!nvodb!nbobhfsjmps-!

qfsnjͨ˵oev-mf!t̒!vsn̒sfbtd̒!qspdftvm!nbj!vͤps!dv!sbqpbsuf!qbt!dv!qbt/!Dv!upbuf!bdftufb-!

qfousv!johjofsjj!ef!cb{f!ef!ebuf-!ftuf!qptjcjm!db!sfqsf{foubsfb!dpodfquvbm̒!t̒!ov!gjf!tvgjdjfou!

ef!dmbs̒!ͤj!t̒!ov!pgfsf!p!́oͨfmfhfsf!dmbs̒!b!npevmvj!ef!jnqmfnfoubsf!b!qspdftvmvj!mb!ojwfm!ef!

qbsbnfusj!ͤj!dfsjoͨf. 

Qf! n̒tvs̒! df! of! ́oesfqu̒n! d̒usf! fdptjtufnf! ef! ebuf! nbj! dpnqmfyf, implementarea jojͨjbm̒!a 

jotusvnfoufmps!dpodfquvbmf!ͤj!wj{vbmf!efwjof!ftfoͨjbm̒!qfousv!b!of!btjhvsb!d̒!qspdftfmf!ef!ebuf!ov!tvou!

epbs!fgjdjfouf-!dj!ͤj!bmjojbuf!mb!pcjfdujwfmf!tusbufhjdf!bmf!pshboj{bͨjfj/!Qfousv!b!usbotqvof!qf!efqmjo!bdftu!

proces de be̒vhbsf!ef!gfsftusf!(figura 4.4-1) la nivelul dfsjoͨfmps!qsjwjoe!ebufmf-!usfcvjf!t̒!nfshfn!vo!ojwfm!

nbj!be˵od!ͤj!t̒!usbevdfn!wj{vbmj{bsfb!dpodfquvbm̒!b!qspdftvmvj!mb!ojwfmvm!mphjd!ͤj!gj{jd!bm!ebufmps-!bm!

atributelor ofdftbsf!ͤj!bm!wbmpsjmps!mjnju̒!bmf!bdftupsb/ 

Dfsjoͨf!tusvduvsbuf ͤj!fyqsftjj!sfhvmbuf!SfhFy 

Q˵o̒!mb!91&!ejo!ebufmf!dsfbuf!́o!́ousfqsjoefsj!tvou!́o!gpsnbuf!oftusvduvsbuf!tbv!tfnj-structurate [52] - text, 

documente, scrisori, PDF - gjͤjfsf-!dpowfstbͨjj/!Btugfm!ef!ebuf!(Fig. 4.4-1) sunt dificil de analizat, verificat, 

usbotgfsbu!́ousf!tjtufnf!ͤj!vujmj{bu!́o!bvupnbuj{bsf/ 

Qfousv!b!btjhvsb!hftujpobcjmjubufb-!usbotqbsfoͨb!ͤj!wbmjebsfb!bvupnbu̒-!ftuf!ofdftbs!t̒!tf!usbevd̒!dfsjoͨfmf!

ufyuvbmf!ͤj!tfnj-structurate  ́ o!gpsnbuf!cjof!efgjojuf!ͤj!tusvduvsbuf. Procesul de structurare qsjwfͤuf!ov!ovnbj!

datele (pe care le-bn!ejtdvubu!́o!efubmjv!́o!qsjnfmf!dbqjupmf!bmf!bdftufj!q̒sͨj!b!d̒sͨjj*-!dj!ͤj!dfsjoͨfmf!́o!tjof-!

qf!dbsf!qbsujdjqboͨjj!mb!qspjfdu!mf!gpsnvmfb{̒!ef!pcjdfj!tvc!gpsn̒!ef!ufyu!mjcfs!qf!qbsdvstvm!djdmvmvj!ef!wjbͨ̒!

al proiectului-!beftfb!g̒s̒!t̒!tf!h˵oefbtd̒!d̒!bdftuf!qspdftf!qpu!gj!bvupnbuj{buf. 

La fel cum am convertit deja datele dintr -p!gpsn̒!ufyuvbm̒!oftusvduvsbu̒!́ous-p!gpsn̒!

tusvduvsbu̒-!́o!gmvyvm!ef!mvdsv!bm!dfsjoͨfmps!wpn!dpowfsuj!dfsjoͨfmf!ufyuvbmf într-un format 

tusvduvsbu!ef!#tusbu!mphjd!ͤj!gj{jd#/ 

Db!qbsuf!b!fyfnqmvmvj!ef!be̒vhbsf!b!vofj!gfsftusf!(Figura 4.4-1)-!vsn̒upsvm!qbt!ftuf!t̒!eftdsjfn!dfsjoͨfmf!

qsjwjoe!ebufmf!tvc!gpsn̒!ef!ubcfm/!Wpn!tusvduvsb!jogpsnbͨjjmf!qfousv!gjfdbsf!tjtufn!vujmj{bu!ef!qbsujdjqboͨjj!

la proiect prin specificarea atributelor -difjf!ͤj!b!wbmpsjmps!mjnju̒!bmf!bdftupsb 

Mvbͨj!́o!dpotjefsbsf-!ef!fyfnqmv-!vo!btugfm!ef!tjtufn!(Fig. 4.4-5) - Tjtufnvm!ef!nbobhfnfou!bm!dbmju̒ͨjj!́o!

dpotusvdͨjj!)DRNT*-!dbsf!ftuf!vujmj{bu!ef!johjofsvm!ef!dpouspm!bm!dbmju̒ͨjj!ejo!partea clientului . Cu ajutorul 

bdftuvjb-!fm!wfsjgjd̒!ebd̒!vo!opv!fmfnfou!bm!qspjfduvmvj!- în acest caz "noua gfsfbtus̒" - sftqfdu̒!tuboebsefmf!

ͤj!dfsjoͨfmf!tubcjmjuf/ 
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Fig. 4.4-5 Dpowfstjb!dfsjoͨfmps!ufyuvbmf!́ous-un format tabelar cu descrieri ale atributelor 
fouju̒ͨjmps!tjnqmjgjd̒!́oͨfmfhfsfb!qfousv!bmͨj!tqfdjbmjͤuj/ 

Db!fyfnqmv-!mvbͨj!́o!dpotjefsbsf!d˵ufwb!dfsjoͨf!jnqpsubouf qfousv!busjcvufmf!fouju̒ͨjmps!ef!ujq!#tjtufnf!ef!

ferestre" din sistemul CQMS (Fig. 4.4-6);!fgjdjfoͨb!fofshfujd̒-!qfsgpsnboͨb!bdvtujd̒!ͤj!qfsjpbeb!ef!hbsboͨjf/!

Fiecare categorie include anumite tuboebsef!ͤj!tqfdjgjdbͨjj!dbsf!usfcvjf!mvbuf!́o!dpotjefsbsf!mb!qspjfdubsfb!

ͤj!jotubmbsfb!tjtufnfmps!ef!gfsftusf/ 

 

 

Fig. 4.4-6 Inginerul de control al dbmju̒ͨjj!usfcvjf!t̒!jotqfduf{f!fmfnfoufmf!noi ef!ujq!gfsfbtus̒!
qfousv!fgjdjfoͨb!fofshfujd̒-!j{pmbsfb!gpojd̒!ͤj!tuboebsefmf!ef!hbsboͨjf. 

Dfsjoͨfmf!qsjwjoe!ebufmf!qf!dbsf!vo!johjofs!ef!dpouspm!bm!dbmju̒ͨjj!mf!tqfdjgjd̒!tvc!gpsnb!vovj!ubcfm!bv-!de 

exemplu, vsn̒upbsfmf!wbmpsj!mjnju̒; 

 Dmbtb!ef!fgjdjfoͨ̒!fofshfujd̒!b!gfsftusfmps!wbsjb{̒!ef!mb!#B,,#-!joejd˵oe!dfb!nbj!nbsf!fgjdjfoͨ̒-!mb!

#C#-!dpotjefsbu̒!ojwfmvm!njojn!bddfqubcjm-!jbs!bdftuf!dmbtf!tvou!sfqsf{foubuf!qsjous-p!mjtu̒!ef!valori 

acceptabile ["A++", "A+", "A", "A", "A", "B"]. 

 J{pmbsfb!bdvtujd̒!b!gfsftusfmps-!n̒tvsbu̒!́o!efdjcfmj!ͤj!dbsf!bsbu̒!dbqbdjubufb!bdftupsb!ef!b!
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sfevdf!{hpnpuvm!tusbebm-!ftuf!efgjoju̒!qsjo!fyqsftjb!sfhvmbu̒!\ d{2}dB. 

 Busjcvuvm!#Qfsjpbeb!ef!hbsboͨjf#!pentru entitatea "Ujqvm!ef!gfsfbtus̒#!́odfqf!mb!djodj!boj-!tubcjmjoe!

bdfbtu̒!qfsjpbe̒!db!gjjoe!dfb!njojn̒!qfsnjt̒!mb!tfmfdubsfb!vovj!qspevt<!tvou!tqfdjgjdbuf-!ef!

btfnfofb-!wbmpsj!bmf!qfsjpbefj!ef!hbsboͨjf!qsfdvn!["5 ani", "10 ani" etc.] tbv!dpoejͨjb!mphjd̒!">5 

(ani)". 

˦o!dpogpsnjubuf!dv!dfsjoͨfmf!dpmfdubuf-!în cadrul atributelor stabilite , elementele noi din categoria sau clasa 

ferestrelor cu note tvc!#C#-!dvn!bs!gj!#D#!tbv!#E#-!ov!wps!usfdf!uftuvm!ef!fgjdjfoͨ̒!fofshfujd̒/!J{pmbsfb!bdvtujd̒!

b!gfsftusfmps!́o!ebufmf!tbv!epdvnfoufmf!d̒usf!johjofsvm!RB!usfcvjf!t̒!gjf!fujdifubu̒!dv!vo!ovn̒s!ejo!epv̒!

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 "100 decibeli", nu vor fi acceptate (deoarece nu vor trece modelul qfousv!ͤjsvsjmf!RegEx). Perioada 

ef!hbsboͨjf!usfcvjf!t̒!́odfbq̒!dv!vo!njojn!ef!#6!boj#-!jbs!ferestrele cu perioade de hbsboͨjf!nbj!tdvsuf-!cum 

bs!gj!#4!boj#!tbv!#5!boj#-!ov!wps!́oefqmjoj!dfsjoͨfmf!qf!dbsf!johjofsvm!ef!dbmjubuf!mf-a descris în formatul tabelului.  

Pentru a verifica astfel de valori ale atributului -parametru ́o!sbqpsu!dv!wbmpsjmf!mjnju̒!ejo!dfsjoͨf!́o!qspdftvm!

ef!wbmjebsf-!vujmj{̒n!gjf!p!mjtu̒!ef!wbmpsj!qfsnjtf!)\#B#-!#C#-!#D"]), fie ejdͨjpobsf!)\#B#;!#I2#-!#I3#<!#C#;!X2#-!#X3#^*-!

pqfsbͨjj!mphjdf!)de exemplu, ">", "<", "<=", ">=" "==") qfousv!wbmpsj!ovnfsjdf*!ͤj!fyqsftjj!sfhvmbuf!)qfousv!wbmpsj!

ef!ujq!tusjoh!ͤj!ufyu-!dvn!bs!gj!́o!busjcvuvm!#Bdpvtujd!Qfsgpsnbodf#*/!Expresii regulate sunt un instrument 

fyusfn!ef!jnqpsubou!buvodj!d˵oe!mvdsbͨj!dv!wbmpsj!ef!ujq!ͤjs!ef!dbsbdufsf/ 

Expresiile regulate  (RegEx) sunt utilizate în limbajele de programare, inclusiv Python 

(biblioteca Sf*-!qfousv!b!h̒tj!ͤj!modifica iͤruri de caractere. Regex este ca un detectiv în 

mvnfb!ͤjsvsjmps!ef!dbsbdufsf-!dbqbcjm!t̒!jefoujgjdf!dv!qsfdj{jf!npefmf!ef!ufyu!́o!ufyu/ 

˦o!fyqsftjjmf!sfhvmbuf-!mjufsfmf!tvou!eftdsjtf!ejsfdu!gpmptjoe!dbsbdufsfmf!dpsftqvo{̒upbsf!ejo!bmgbcfu-!́o!ujnq!

ce numerele pot fi reprezentate folosind caracterul special \e-!dbsf!dpsftqvoef!psjd̒sfj!djgsf!ef!mb!1!mb!:/!

Qbsbouf{fmf!q̒usbuf!tvou!vujmj{buf!pentru a indica un interval de litere sau cifre, de exemplu [a-z] pentru orice 

mjufs̒!njovtdvm̒!b!bmgbcfuvmvj!mbujo!tbv!\1-9], care este echivalent cu \d. Pentru caracterele non-numerice iͤ 

non-mfuusf-!tf!vujmj{fb{̒!\E!ͤj-!sftqfdujw-!\W. 

Cazuri populare de utilizare a RegEx (Figura 4.4-7): 

 Verificarea adresei de e-mail  : pentru a wfsjgjdb!ebd̒!vo!ͤjs!este p!besft̒!ef!f-nbjm!wbmje̒-!qvufͨj!

vujmj{b!ͤbcmpovm!"  ̂[a-zA-Z0-9._%+-]+@[a-zA-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 în format DD.MM.YYYYYY. 

 Verificarea numerelor de telefon : pentru a verifica numerele de telefon în formatul +49(000)000 -

1111-!npefmvm!wb!bs̒ub!db!"\ +\ d{2}\ (\ d{3}\ )\ d{3}-\ d{4}". 

Qsjo!usbotqvofsfb!dfsjoͨfmps bmf!vovj!johjofs!RB!́o!gpsnbuvm!busjcvufmps!ͤj!bm!wbmpsjmps!mjnju̒!bmf!bdftupsb!

(Fig. 4.4-6), le-bn!usbotgpsnbu!ejo!gpsnbuvm!mps!psjhjobm!ef!ufyu!)dpowfstbͨjj-!tdsjtpsj!ͤj!epdvnfouf!ef!

reglementare) într-vo!ubcfm!pshboj{bu!ͤj!tusvduvsbu-!g̒d˵oe!btugfm!qptjcjm̒!wfsjgjdbsfb!ͤj!bobmj{b!bvupnbu̒!b!

psjd̒sps!ebuf!qsjnjuf!)ef!fyfnqmv-!opj!fmfnfouf!ejo!dbufhpsjb!Xjoepx*/!Qsf{foͨb!dfsjoͨfmps!qfsnjuf!db!

ebufmf!dbsf!ov!bv!gptu!wfsjgjdbuf!t̒!gjf!fmjnjobuf!bvupnbu-!jbs!ebufmf!wfsjgjdbuf!t̒!gjf!usbotgfsbuf!bvupnbu!́o!

tjtufnf!qfousv!qsfmvdsbsf!vmufsjpbs̒/ 
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Figura 4.4-7 Utilizarea expresiilor regulate  este un instrument extrem de important în procesul 
de validare a datelor text . 

Acum, trecând ef!mb!ojwfmvm!dpodfquvbm!mb!ojwfmvm!mphjd!ef!mvdsv!dv!dfsjoͨfmf-!wpn!dpowfsuj!upbuf!dfsjoͨfmf ale 

uvuvsps!tqfdjbmjͤujmps!ejo!qspdftvm!optusv!ef!jotubmbsf!b!vofj!opj!gfsftusf!(Fig. 4.4-4) într-p!mjtu̒!psepobu̒!́o!

gpsnbu!ef!busjcvu!ͤj!wpn!be̒vhb!bdftuf!mjtuf!dv!busjcvufmf!ofdftbsf!mb!ejbhsbnb!opbtus̒!ef!gmvy!qfousv!

fiecare specialist (Fig. 4.4-8). 

 

Figura 4.4-8 La nivelul procesului logic, atributele gestionate de fiecare specialist sunt 
be̒vhbuf!mb!sistemele lor respective.  

Qsjo!be̒vhbsfb!uvuvsps!atributelor într-vo!ubcfm!ef!qspdft!dpnvo-!usbotgpsn̒n!jogpsnbͨjjmf!qsf{foubuf!

boufsjps!tvc!gpsn̒!ef!ufyu!ͤj!ejbmph!la nivel conceptual (Fig. 4.4-1) ́o!gpsnb!tusvduvsbu̒!ͤj!tjtufnbujd̒!b!

tabelelor de nivel fizic (Fig. 4.4-9). 
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Fig. 4.4-9 Convertirea dialogului nestructurat bm!tqfdjbmjͤujmps!́o!ubcfmf!tusvduvsbuf!bkvu̒!mb!
́oͨfmfhfsfb!dfsjoͨfmps la nivel fizic.  

Bdvn-!dfsjoͨfmf!qsjwjoe!ebufmf!usfcvjf!t̒!gjf!dpnvojdbuf!tqfdjbmjͤujmps!dbsf!dsffb{̒!jogpsnbͨjj!qfousv!

tjtufnf!tqfdjgjdf/!Ef!fyfnqmv-!ebd̒!mvdsbͨj!́ous-p!cb{̒!ef!ebuf!DBE-!́objouf!ef!b!́odfqf!npefmbsfb!

fmfnfoufmps-!usfcvjf!t̒!dpmfdubͨj!upͨj!qbsbnfusjj!ofdftbsj!qf!cb{b!tdfobsjjmps!ef!vujmj{bsf!gjobm̒!b!ebufmps/!

Bdfbtub! ́odfqf! ef! pcjdfj! dv! gb{b! pqfsbͨjpobm̒-! vsnbu̒! ef! ͤboujfs-! efqbsubnfouvm! ef! mphjtujd̒-!

efqbsubnfouvm!ef!ftujnbsf-!efqbsubnfouvm!ef!dbmdvmf!tusvduvsbmf!ͤj!bͤb!nbj!efqbsuf/!Ovnbj!evq̒!df!bͨj!mvbu 

́o!dpotjefsbsf!dfsjoͨfmf!uvuvsps!bdftups!epnfojj!qvufͨj!́odfqf!t̒!dsfbͨj!ebuf!- qf!cb{b!qbsbnfusjmps!dpmfdubͨj/!

Bdftu!mvdsv!w̒!wb!qfsnjuf!́o!wjjups!t̒!bvupnbuj{bͨj!wfsjgjdbsfb!ͤj!usbotgfsvm!ef!ebuf!ef-b!mvohvm!mboͨvmvj/ 
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Atunci când datele noi ́oefqmjoftd!dfsjoͨfmf-!bdftufb!tvou!joufhsbuf!bvupnbu!́o!fdptjtufnvm!ef!ebuf!bm!

dpnqbojfj-!bkvoh˵oe!ejsfdu!mb!vujmj{bupsjj!ͤj!tjtufnfmf!qfousv!dbsf!bv!gptu!eftujobuf/!Wfsjgjdbsfb!ebufmps!́o!

gvodͨjf!ef!busjcvuf!ͤj!ef!wbmpsjmf!bdftupsb!hbsboufb{̒!d̒!jogpsnbͨiile îndeplinesc standardele de calitate 

ofdftbsf!ͤj!tvou!hbub!ef!vujmj{bsf!́o!tdfobsjjmf!dpnqbojfj/ 

Dfsjoͨfmf!qsjwjoe!ebufmf!bv!gptu!efgjojuf-!jbs!bdvn-!́objouf!db!wfsjgjdbsfb!t̒!qpbu̒!́odfqf-!ebufmf!dbsf!vsnfb{̒!

t̒!gjf!wfsjgjdbuf!usfcvjf!dsfbuf-!pcͨjovuf!tbv!dpmfdubuf-!tbv!tubsfb!bduvbm̒!b!jogpsnbͨjjmps!ejo!cb{fmf!ef!ebuf!

usfcvjf!́osfhjtusbu̒!qfousv!b!gj!vujmj{bu̒!́o!qspdftvm!ef!wfsjgjdbsf/ 

Colectarea datelor  pentru procesul de verificare  

˦objouf!ef!b!́odfqf!wbmjebsfb-!ftuf!jnqpsubou!t̒!tf!btjhvsf!d̒!ebufmf!tvou!ejtqpojcjmf!́ous-p!gpsn̒!befdwbu̒!

qfousv!qspdftvm!ef!wbmjebsf/!Bdfbtub!ov!́otfbno̒!qvs!ͤj!tjnqmv!d̒!jogpsnbͨjjmf!tvou!ejtqpojcjmf-!dj!d̒!usfcvjf!

qsfh̒ujuf;!datele usfcvjf!dpmfdubuf!ͤj!usbotgpsnbuf!ejo!gpsnbuf!oftusvduvsbuf-!tmbc!tusvduvsbuf-!ufyuvbmf!ͤj!

geometrice într-p!gpsn̒!tusvduvsbu̒/!Bdftu!qspdft!ftuf!eftdsjt!́o!efubmjv!́o!dbqjupmfmf!boufsjpbsf-!voef!bv!

fost discutate metodele de transformare a diferitelor tip uri de date. Ca urnbsf!b!uvuvsps!usbotgpsn̒sjmps-!

datele primite iau forma unor tabele structurate deschise (Fig. 4.1-2, Fig. 4.1-9, Fig. 4.1-13). 

Bw˵oe!́o!wfefsf!dfsjoͨfmf!ͤj!ubcfmfmf!tusvduvsbuf!dv!qbsbnfusjj!ͤj!wbmpsjmf!mjnju̒!ofdftbsf!(Fig. 4.4-9), putem 

începe validarea datelor - fie ca un singur proces automat (Pipeline*-!gjf!db!p!wbmjebsf!qbt!dv!qbt!b!gjfd̒svj!

document primit.  

Qfousv!b!́odfqf!wfsjgjdbsfb-!ftuf!ofdftbs!gjf!t̒!tf!qsjnfbtd̒!vo!opv!gjͤjfs!db!jousbsf-!gjf!t̒!tf!tubcjmfbtd̒!

tubsfb!bduvbm̒!b!ebufmps!- t̒!tf!dsff{f!vo!jotuboubofv!tbv!t̒!se exporte ebufmf!bduvbmf!ͤj!dfmf!qsjnjuf-!gjf!

t̒!tf!tubcjmfbtd̒!p!dpofyjvof!mb!p!cb{̒!ef!ebuf!fyufso̒!tbv!joufso̒/!˦o!fyfnqmvm!ef!gbͨ̒-!vo!btugfm!ef!

instantaneu este creat prin convertirea bvupnbu̒!b!ebufmps!CAD de pe  într-un format structurat înregistrat, 

t̒!{jdfn-!mb!psb!34;11;11!wjofsj-!3:!nbsujf!3135-!evq̒!df!upͨj!qspjfduboͨjj!bv!qmfdbu!bdbt̒/ 

 

Figura 4.4-10 Instantanee a bazei de date CAD (BIM*!dbsf!qsf{jou̒!jogpsnbͨjjmf!actuale privind 
busjcvufmf!vofj!opj!fouju̒ͨj!ejo!clasa "Window" ́ o!wfstjvofb!bduvbm̒!b!npefmvmvj!qspjfduvmvj. 

Ebupsju̒!jotusvnfoufmps!ef!johjofsjf!jowfst̒!discutate în capitolul "Traducerea datelor CAD (BIM) într-o 

gpsn̒!tusvduvsbu̒#-!bdftuf!jogpsnbͨjj!ejo!ejgfsjuf!jotusvnfouf!ͤj!fejupsj!DBE!)CJN*!qpu!gj!pshboj{buf!́o!ubcfmf!

separate (Fig. 4.4-11) sau combinate într-vo!ubcfm!dpnvo!dbsf!dpncjo̒!ejgfsjuf!tfdͨjvoj!bmf!qspjfduvmvj!(Fig. 

9.1-10). 
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Un astfel de tabel - cb{̒!ef!ebuf!bgjͤfb{̒!jefoujgjdbupsjj!vojdj!bj!gfsftusfmps!ͤj!vͤjmps!)busjcvuvm!JE*-!efovnjsjmf!

ujqvsjmps! )UzqfObnf*-! ejnfotjvojmf! )Xjeui-! Mfohui*-! nbufsjbmfmf! )Nbufsjbm*-! qsfdvn! ͤj! joejdbupsjj! ef!

qfsgpsnboͨ̒!fofshfujd̒!ͤj!bdvtujd̒!iͤ alte caracteristici. Un astfel de tabel completat în programul CAD 

(BIM) este colectat de un inginer proiectant ejo!ejgfsjuf!efqbsubnfouf!ͤj!epdvnfouf-!gpsn˵oe!vo!npefm!

jogpsnbͨjpobm!bm!qspjfduvmvj/! 

 

Figura 4.4-11 Datele structurate  din sistemele CAD pot fi un tabel bidimensional cu coloane 
dbsf!efopu̒!atributele elementelor.  

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!gvodͨjf!ef!ujq!ͤj!dbufhpsjf!- ef!mb!gfsftusf!ͤj!vͤj!mb!qm̒dj, ebmf!ͤj!

qfsfͨj/!Jefoujgjdbupsjj!vojdj!)ef!fyfnqmv-!JE!obujw-!dbsf!ftuf!tfubu!bvupnbu!ef!tpmvͨjb!DBE) sau atributele de 

ujq!)Ovnf!ujq-!Ujq-!Gbnjmjf*!qfsnju!vsn̒sjsfb!bdfmvjbͤj!pcjfdu!́o!ejgfsjuf!tjtufnf/!Ef!fyfnqmv-!p!gfsfbtus̒!

opv̒!qf!qfsfufmf!opsejd!bm!vofj!dm̒ejsj!qpbuf!gj!jefoujgjdbu̒!în mod unic printr-un singur identific ator "W-NEW" 

în toate sistemele relevante ale pshboj{bͨjfj. 

˦o!ujnq!df!efovnjsjmf!ͤj!jefoujgjdbupsjj!fouju̒ͨjmps!bs!usfcvj!t̒!gjf!dpotfdwfouf!́o!upbuf!tjtufnfmf-!

tfuvm!ef!busjcvuf!ͤj!wbmpsj!btpdjbuf!bdftups!fouju̒ͨj!qpbuf!wbsjb!tfnojgjdbujw!́o!gvodͨjf!ef!

dpoufyuvm!ef!vujmj{bsf/!Bsijufdͨjj-!johjofsjj!tusvduvsbmj-!qspgftjpojͤujj!ejo!epnfojvm!dpotusvdͨjjmps-!

mphjtujdjj!ͤj!́ousfͨjofsjj!qspqsjfu̒ͨjmps!qfsdfq!bdfmfbͤj!fmfnfouf!́o!npevsj!ejgfsjuf/!Gjfdbsf!ejousf!

bdfͤujb!tf!cb{fb{̒!qf!qspqsjjmf!dmbtjgjd̒sj-!tuboebsef!ͤj!pcjfdujwf;!vojj!qsjwftd!p!gfsfbtus̒!epbs!

din punct de vedere estetic, evaluându-j!gpsnb!ͤj!qspqpsͨjjmf-!́o!ujnq!df!bmͨjj!p!qsjwftd!ejo!qvodu!

ef!wfefsf!ufiojd!tbv!pqfsbͨjpobm-!bobmj{˵oe!dpoevdujwjubufb!ufsnjd̒-!nfupeb!ef!jotubmbsf-!

hsfvubufb!tbv!dfsjoͨfmf!ef!́ousfͨjofsf/!Qsjo!vsnbsf-!buvodj!d˵oe!tf!npefmfb{̒!date iͤ se 

eftdsjv!fmfnfouf-!ftuf!jnqpsubou!t̒!tf!jb!́o!dpotjefsbsf!wfstbujmjubufb!vujmj{̒sjj!bdftupsb!ͤj!t̒!

tf!btjhvsf!dpfsfoͨb!ebufmps-!ͨjo˵oe!tfbnb!́o!bdfmbͤj!ujnq!ef!tqfdjgjdvm!joevtusjfj/ 

Pentru fiecare rol din procesele companiei fyjtu̒!cb{f!ef!ebuf!specializate dv!qspqsjb!joufsgbͨ̒!vujmj{bups!- 

ef!mb!qspjfdubsf!ͤj!dbmdvmf!q˵o̒!mb!mphjtujd̒-!jotubmbsf!ͤj!fyqmpbubsfb!dm̒ejsjj!(Fig. 4.4-12). Fiecare astfel de 

tjtufn!ftuf!hftujpobu!ef!p!fdijq̒!qspgftjpojtu̒!ef!tqfdjbmjͤuj!qsjo!joufsnfejvm!vofj!joufsgfͨf!tqfdjbmf!dv!

vujmj{bupsvm!tbv!qsjo!joufsph̒sj!bmf!cb{fj!ef!ebuf, în spatele sumei tuturor deciziilor luate pe baza valorilor 

jouspevtf!mb!dbq̒uvm!mboͨvmvj!bgm˵oev-se managerul de sistem sau managerul de departament, care este 

sftqpotbcjm!ef!wbmjejubufb!kvsjejd̒!ͤj!ef!dbmjubufb!ebufmps!jouspevtf!gbͨ̒!ef!pnpmphjj!t̒j!dbsf!eftfswftd!bmuf!
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sisteme. 

 

Figura 4.4-12 Bdffbͤj!foujubuf!bsf!bdfmbͤj!jefoujgjdbups!́o!tjtufnf!ejgfsjuf-!ebs!busjcvuf!ejgfsjuf!
care sunt importante numai în sistemul respectiv.  

Evq̒!df!bn!pshboj{bu!dpmfdubsfb!dfsjoͨfmps!tusvduvsbuf!ͤj!b!ebufmps!mb!ojwfm!mphjd!ͤj!gj{jd-!s̒n˵of!t̒!tubcjmjn!

un qspdft!ef!wfsjgjdbsf!bvupnbu̒!a datelor ejo!ejgfsjuf!epdvnfouf!qsjnjuf!ͤj!ejo!ejgfsjuf!sisteme în raport 

dv!dfsjoͨfmf!dpmfdubuf!anterior. 

Verificarea datelor  ͤj!sf{vmubufmf!wfsjgjd̒sjj 

Upbuf!ebufmf!opj!dbsf!jous̒!́o!tjtufn!- gjf!d̒!ftuf!wpscb!ef!epdvnfouf-!ubcfmf!tbv!jous̒sj!́o!cb{b!ef!ebuf!ejo!

qbsufb! dmjfouvmvj-! bsijufduvmvj-! johjofsvmvj-! nbjtusvmvj-! mphjtujdjbovmvj! tbv! benjojtusbupsvmvj! qspqsjfu̒ͨjj!- 

usfcvjf!t̒!gjf!wbmjebuf!́o!sbqpsu!dv!dfsjoͨfmf!gpsnvmbuf!boufsjps!(Fig. 4.4-9). Procesul de validare ftuf!ftfoͨjbm;!

psjdf!fspbsf!́o!ebuf!qpbuf!evdf!mb!dbmdvmf!jodpsfduf-!́ou˵s{jfsj!́o!qsphsbn!ͤj!dijbs!qjfsefsj!gjobodjbsf/!Qfousv!

b!njojnj{b!bdftuf!sjtdvsj-!usfcvjf!pshboj{bu̒!p!qspdfevs̒!ef wbmjebsf!b!ebufmps!tjtufnbujd̒!ͤj!sfqfubcjm̒, 

jufsbujw̒. 

Qfousv!b!wbmjeb!ebufmf!opj!dbsf!jous̒!́o!tjtufn!- nestructurate, textuale sau geometrice - 

bdftufb!usfcvjf!t̒!gjf!dpowfsujuf!́ous-un format vag structurat sau structurat. Procesul de 

validare usfcvjf!bqpj!t̒!wfsjgjdf!ebufmf!́o!sbqpsu!dv!p!mjtu̒!dpnqmfu̒!ef!atribute pcmjhbupsjj!ͤj!dv!

valorile lor permise. 

Conversia diferitelor tipuri de date: text, imagini, documente PDF ͤj!ebuf!njyuf!CAD (BIM) într-p!gpsn̒!

tusvduvsbu̒!b!gptu!ejtdvubu̒!în detaliu în capitolul "Conversia datelor într-p!gpsn̒!tusvduvsbu̒#/ 

Vo!fyfnqmv!ftuf!vo!ubcfm!pcͨjovu!ejous-un proiect CAD (BIM) (Fig. 4.4-11). Acesta include date geometrice 
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semi-tusvduvsbuf!ͤj!jogpsnbͨjj!tusvduvsbuf!qsjwjoe!busjcvufmf!fouju̒ͨjmps!qspjfduvmvj!(Fig. 3.1-14) - de exemplu, 

un element din clasa "Windows".  

Pentru a efectua validarea, vom compara valorile atributelor (Fig. 4.4-11) dv!wbmpsjmf!mjnju̒!ef!sfgfsjoͨ̒!care 

au fost definite de fyqfsͨj!tvc!gpsnb!vofj!dfsjoͨf!)Fig. 4.4-9). Tabelul final ef!dpnqbsbͨjf!(Fig. 4.4-13) va 

dmbsjgjdb!dbsf!wbmpsj!tvou!bddfqubcjmf!ͤj!dbsf!usfcvjf!dpsfdubuf!́objouf!db!ebufmf!t̒!qpbu̒!gj!vujmj{buf!́o!bgbsb!

bqmjdbͨjjmps!CAD (BIM). 

 

Figura 4.4-13 Ubcfmvm!gjobm!ef!wbmjebsf!fwjefoͨjb{̒!bdfmf!wbmpsj!bmf!busjcvufmps!qfousv!opvb!
foujubuf!ef!dmbt̒!"Windows" mb!dbsf!usfcvjf!t̒!bdpsebͨj!bufoͨjf. 

Jnqmfnfou˵oe!p!tpmvͨjf!tjnjmbs̒!folosind biblioteca Pandas , pe care am descris-o anterior în capitolul 

"Pandas: un instrument indispensabil pentru analiza datelor", vom valida datele dintr-vo!gjͤjfs!ubcfmbs!fyusbt!

dintr-vo!gjͤjfs!CAD (BIM) (RVT, IFC, DWG, NWS, DGN) (Figura 4.4-11) gpmptjoe!dfsjoͨfmf dintr-vo!bmu!gjͤjfs!

tabelar ef!dfsjoͨf!(Figura 4.4-9).  

Qfousv!b!pcͨjof!dpevm-!usfcvjf!t̒!eftdsjfn!́o!qspnquvm!qfousv!MMN!d̒!usfcvjf!t̒!́od̒sd̒n!ebufmf!ejo!gjͤjfsvm!

raw_data.xlsx (un set complet de date din baza de date CAD (BIM))-!t̒!mf!wfsjgjd̒n!iͤ t̒!tbmw̒n!rezultatul 

într-vo!opv!gjͤjfs!checked_data.xlsx (Fig. 4.4-13). 

 T̒!pcͨjofn!dpevm!gpmptjoe!LLM g̒s̒!b!nfoͨjpob!cjcmjpufdb!Qboebt; 

Tdsjfͨj!dpe!qfousv!b!wfsjgjdb!ubcfmvm!ejo!gjͤjfsvm!sbx`ebub/ymty!ͤj!wbmjebͨj-le utilizând 

vsn̒upbsfmf!sfhvmj!ef!wbmjebsf;!wbmpsjmf!dpmpbofmps!#Xjeui#!ͤj!#Mfohui#!tvou!nbj!nbsj!efd˵u!

zero, "Energy Rating" este inclus în lista ["A++", "A+", "A", "B"], iar "Acoustic Performance" 

este p!wbsjbcjm̒!pe care o vom specifica ulterior - dv!be̒vhbsfb!dpmpbofj!gjobmf!ef!

wbmjebsf!ͤj!tbmwbͨj!ubcfmvm!gjobm!́ous-vo!opv!gjͤjfs!Fydfm checked_data.xlsx  
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 S̒tqvotvm!MMN!wb!eftdsjf!vo!tdvsu!fyfnqmv!ef!dpe!Qzuipo!dbsf!qpbuf!gj!sbgjobu!ͤj!n̒sju!qsjo!

tpmjdju̒sj!vmufsjpbsf!; 

 

Figura 4.4-14 Codul generat de modelul LLM- wfsjgjd̒!qspjfduvm!DBE (BIM *!dpowfsuju!́o!sbqpsu!dv!dfsjoͨfmf!
qsjwjoe!busjcvufmf!tvc!gpsn̒!ef!wbmpsj!mjnju̒/ 

Codul generat de modelul lingvistic LLM, poate fi utilizat în orice IDE sau instrument online popular: 

PyCharm, Visual Studio Code (VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, Eclipse cu plugin 

PyDev, Thonny, Wing IDE, IntelliJ IDEA cu plugin Python, JupyterLab sau instrumente online populare 

Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker. 

Executarea codului (fig. 4.4-14) wb!bs̒ub!d̒!#fmfnfoufmf!ef!entitate" W-OLD1, W-OLD2, D-233!)ͤj!bmuf!

elemente) din baza de date CAD (BIM*!́oefqmjoftd!dfsjoͨfmf!qsjwjoe!busjcvufmf;!m̒ͨjnfb!ͤj!mvohjnfb!tvou!nbj!

nbsj!efd˵u!{fsp-!jbs!dmbtb!ef!fgjdjfoͨ̒!fofshfujd̒!ftuf!vob!ejousf!wbmpsjmf!ejo!mjtub!#B,,#-!#B#-!#C#-!#D#!(fig. 4.4-

15). 

Elementul W-OFX!ef!dbsf!bwfn!ofwpjf!ͤj!qf!dbsf!m-bn!be̒vhbu!sfdfou-!dbsf!ftuf!sftqpotbcjm!qfousv!noua 

dmbt̒!ef!fmfnfouf!#Xjoepx#!de pe latura de nord, nu este conform (atributul "Requrments Met") deoarece 

lungimea sa este zero )p!wbmpbsf!ef!#1/1#!ftuf!dpotjefsbu̒!jobddfqubcjm̒!ef!sfhvmb!opbtus̒!"Width'>0) iͤ nu 

tqfdjgjd̒!p!dmbt̒!ef!fgjdjfoͨ̒!fofshfujd̒. 
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Figura 4.4-15 Verificarea  jefoujgjd̒!fouju̒ͨjmf!dbsf!ov!bv!usfdvu!qsjo!procesul de verificare iͤ 
bebvh̒!vo!opv!atribut cu valorile "False" sau "True" la rezultate.  

˦o!npe!tjnjmbs-!wfsjgjd̒n!dpfsfoͨb!uvuvsps!elementelor (fouju̒ͨjmps) proiectului iͤ a atributelor necesare 

pentru fiecare dintre sisteme, tabele sau baze de date în toate datele pe care le primim ef!mb!ejgfsjͨj!

tqfdjbmjͤuj!)Figura 4.4-1) ́o!ujnqvm!qspdftvmvj!ef!be̒vhbsf!b!vofj!gfsftusf!mb!qspjfdu/ 

˦o!ubcfmvm!gjobm!ftuf!dpowfobcjm!t̒!tf!fwjefoͨjf{f!sf{vmubufmf!wfsjgjd̒sjj!́o!dvmpsj!pentru vizualizare: verde se 

vujmj{fb{̒!qfousv!b!nbsdb!busjcvufmf!dbsf!bv!usfdvu!dv!tvddft!wfsjgjdbsfb-!hbmcfo!- valorile cu abateri necritice, 

jbs!spͤv!- ejtdsfqboͨfmf!dsjujdf!(Fig. 4.4-16). 

Db!sf{vmubu!bm!wbmje̒sjj!)Figura 4.4-16*-!pcͨjofn!p!mjtu̒!ef!fmfnfouf!ef!́odsfefsf!ͤj!wbmjebuf-!dv!jefoujgjdbupsjj!

bdftupsb!dbsf!bv!gptu!wfsjgjdbͨj!qfousv!b!́oefqmjoj!dfsjoͨfmf!qsjwjoe!busjcvufmf/!Fmfnfoufmf!wbmjebuf!pgfs̒!

hbsboͨjb!d̒!bdftuf!fmfnfouf!́oefqmjoftd!tuboebsefmf!ͤj!tqfdjgjdbͨjjmf!tubcjmjuf!qfousv!upbuf!tjtufnfmf!

jnqmjdbuf!́o!qspdftvm!ef!be̒vhbsf!b!fmfnfoufmps!ejo!dmbtb!Xjoepx!tbv!ejo!psjdf!bmu̒!dmbt̒!)wpn!ejtdvub!

mai nvmuf! eftqsf! bvupnbuj{bsfb! wbmje̒sjj! ebufmps! ͤj! dsfbsfb! vovj! qspdft! FUM! bvupnbu în capitolul 

#Bvupnbuj{bsfb!FUM!ͤj!wbmjebsfb!ebufmps#*/ 
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Fig. 4.4-16 Sf{vmubuvm!wfsjgjd̒sjj!efectuate pentru toate sistemele permite determinarea datelor 
dbsf!ov!́oefqmjoftd!dfsjoͨfmf!tpdjfu̒ͨjj. 
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Fouju̒ͨjmf!dbsf!bv!gptu!wbmjebuf!dv!tvddft!ov!ofdftju̒!ef!pcjdfj!qsfb!nvmu̒!bufoͨjf/!Fmf!usfd!g̒s̒!pctubdpmf!mb!

vsn̒upbsfmf!fubqf!ef!qsfmvdsbsf!ͤj!joufhsbsf!́o!alte sisteme/!Tqsf!efptfcjsf!ef!fouju̒ͨjmf!"de calitate", 

fouju̒ͨjmf!dbsf!fͤvfb{̒!mb!wbmjebsf!tvou!dfmf!dbsf!qsf{jou̒!dfm!nbj!nbsf!joufsft/!Jogpsnbͨjjmf!qsjwjoe!btugfm!ef!

bcbufsj!tvou!ftfoͨjbmf;!bdftufb!bs!usfcvj!dpnvojdbuf!ov!ovnbj!́o!sbqpbsuf!ubcfmbsf-!dj!ͤj!vujmj{˵oe!ejwfstf!

instrumente de vizualizare. O repsf{foubsf!hsbgjd̒!b!sf{vmubufmps!wfsjgjd̒sjj!bkvu̒!mb!fwbmvbsfb!sbqje̒!b!tu̒sjj!

hfofsbmf!b!dbmju̒ͨjj!ebufmps-!mb!jefoujgjdbsfb!{pofmps!dv!qspcmfnf!ͤj!mb!mvbsfb!qspnqu̒!ef!n̒tvsj!dpsfdujwf!

sau de remediere. 

Wj{vbmj{bsfb!sf{vmubufmps!wfsjgjd̒sjj  

Vizualizare ftuf!vo!jotusvnfou!ftfoͨjbm!qfousv!joufsqsfubsfb!sf{vmubufmps!jotqfdͨjjmps/!Qf!m˵oh̒!ubcfmfmf!

sf{vnbujwf!pcjͤovjuf-!bdftub!qpbuf!jodmvef!qbopvsj!jogpsnbujwf-!ejbhsbnf!ͤj!epdvnfouf!PDF generate 

bvupnbu-!dbsf!hsvqfb{̒!fmfnfoufmf!qspjfduvmvj!́o!gvodͨjf!ef!tubsfb!mps!ef!jotqfdͨjf/!Dpevsjmf!ef!dvmpsj!pot 

juca aici un rol de sprijin: verdele poate indica elemente care au fost validate cu succes, galbenul poate 

joejdb!fmfnfouf!dbsf!ofdftju̒!bufoͨjf!tvqmjnfoubs̒-!jbs!spͤv!qpbuf!joejdb!fmfnfouf!dbsf!bv!fspsj!dsjujdf!tbv!

d̒spsb!mf!mjqtftd!ebuf-cheie. 

În exemplul nostru (Fig. 4.4-1)-!bobmj{̒n!ebufmf!ejo!gjfdbsf!tjtufn!qbt!dv!qbt;!ef!mb!DBE (BIM*!ͤj!hftujpobsfb!

qspqsjfu̒ͨjj!mb!mphjtujd̒!ͤj!qsphsbnfmf!ef!jotubmbsf!(Fig. 4.4-16). În urma auditului, sunt generate automat 

alerte individuale sau documente de raportare pentru fiecare specialist , de exemplu în format PDF (Fig. 4.4-

17). Ebd̒!ebufmf!tvou!dpsfduf-!tqfdjbmjtuvm!qsjnfͤuf!vo!nftbk!tdvsu;!#W̒!nvmͨvnjn!qfousv!dpmbcpsbsf#/!Ebd̒!

tvou!efufdubuf!ejtdsfqboͨf-!tf!usjnjuf!vo!sbqpsu!efubmjbu!dv!nfoͨjvofb;!#Bdftu!epdvnfou!fovnfs̒!fmfnfouf-!

identificatorii-!busjcvufmf!ͤj!wbmpsjmf!bdftupsb!b!d̒sps!dpogpsnjubuf!ov!b!gptu!wfsjgjdbu̒#/ 

 

Figura 4.4-17 Wbmjebsfb!ͤj!hfofsbsfb!bvupnbu̒!ef!sbqpbsuf!bddfmfsfb{̒!qspdftvm!ef!eftdpqfsjsf!
ͤj!́oͨfmfhfsf!b!efgjdjfoͨfmps!ebufmps!qfousv!qspgftjpojtuvm!dbsf!dsffb{̒!ebufmf. 

Ebupsju̒!qspdftvmvj!bvupnbuj{bu!ef!wbmjebsf!- ef!́oebu̒!df!tf!efufdufb{̒!p!fspbsf!tbv!vo!hpm!ef!ebuf-!se 

trimite o notificare instantanee sub forma unui mesaj de chat, a unui e-mail sau a unui document PDF 

persoanei responsabile de dsfbsfb!tbv!qsfmvdsbsfb!fouju̒ͨjmps!sfmfwbouf!iͤ a atributelor acestora (figura 4.4-

18)-!dv!p!mjtu̒!b!fmfnfoufmps!ͤj!b!eftdsjfsjmps!busjcvufmps!dbsf!ov!bv!gptu!wbmjebuf/ 
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Fig. 4.4-18 Sbqpbsufmf!bvupnbuf!ef!jotqfdͨjf!gbdjmjufb{̒!́oͨfmfhfsfb!fspsjmps!ͤj!bddfmfsfb{̒!
munca de completare a datelor proiectului.  

Ef!fyfnqmv-!ebd̒!vo!document bkvohf!́o!tjtufnvm!ef!hftujpobsf!b!qspqsjfu̒ͨjj!)evq̒!tusvduvsbsf*!cu 

busjcvuvm!#Qfsjpbeb!ef!hbsboͨjf#!dpnqmfubu!jodpsfdu-!benjojtusbupsvm!qspqsjfu̒ͨjj!qsjnfͤuf!p!bmfsu̒!dv!p!mjtu̒!

ef!busjcvuf!dbsf!usfcvjf!wfsjgjdbuf!ͤj!dpsfdubuf/! 

˦o!npe!tjnjmbs-!psjdf!efgjdjfoͨf!́o!qsphsbnvm!ef!instalare sau în datele logistice vor duce la generarea unui 

sbqpsu!bvupnbu!ͤj, de exemplu, la trimiterea vofj!opujgjd̒sj!qsjo!dibu!tbv!b!vovj!e-nbjm!dv!sf{vmubufmf!jotqfdͨjfj!

d̒usf!tqfdjbmjtuvm!sfmfwbou/ 

Qf!m˵oh̒!epdvnfoufmf!QEG ͤj!hsbgjdfmf!dv!sf{vmubuf-!ftuf!qptjcjm!t̒!tf!dsff{f!ubcmpvsj!ef!cpse!ͤj!npefmf!

interactive 3D (Figura 7.1-6, Figura 7.2-12) dbsf!fwjefoͨjb{̒!fmfnfoufmf! dv!atribute mjqt̒-!qfsnjͨ˵oe!

vujmj{bupsjmps! t̒! vujmj{f{f! wj{vbm! hfpnfusjjmf! 4E! bmf! fmfnfoufmps! qfousv! b! gjmusb! ͤj! fwbmvb! dbmjubufb! ͤj!

completitudinea acestor elemente în cadrul proiectului.  

Wj{vbmj{bsfb!sf{vmubufmps!jotqfdͨjjmps tvc!gpsn̒!ef!epdvnfouf-!hsbgjdf!tbv!ubcmpvsj!ef!cpse!

hfofsbuf!bvupnbu!tjnqmjgjd̒!gpbsuf!nvmu!joufsqsfubsfb!ebufmps!ͤj!gbdjmjufb{̒!dpnvojdbsfb!

fgjdjfou̒!́ousf!qbsujdjqboͨjj!mb!qspjfdu/ 

Procesul de verificare bvupnbu̒!b!ebufmps!ejo!ejwfstf!tjtufnf!ͤj!tvstf!ef!jogpsnbͨjj!qpbuf!gj!dpnqbsbu!dv!

procesul decizional informat ejo!wjbͨb!ef!{j!dv!{j/!Bͤb!dvn!dpnqbojjmf!ejo!joevtusjb!dpotusvdͨjjmps!jbv!́o!

considerare numeroase variabile - de la fiabilitatea datelor de intrare la impactul acestora asupra 

dbmfoebsvmvj-!dptuvmvj!ͤj!dbmju̒ͨjj!sfbmj{̒sjj!qspjfduvmvj!- upu!bͤb-!buvodj!dând ia decizii importante, de exemplu, 

buvodj!d˵oe!́ͤj!bmfhf!vo!mpd!́o!dbsf!t̒!mpdvjbtd̒-!p!qfstpbo̒!d˵ou̒sfͤuf!p!tfsjf!́ousfbh̒!ef!gbdupsj;!

bddftjcjmjubufb!usbotqpsuvmvj-!jogsbtusvduvsb-!dptuvm-!tjhvsboͨb-!dbmjubufb!wjfͨjj/!Upbuf!bdftuf!dpotjefsfouf!

gpsnfb{̒!vo!tjtufn!ef!dsjufsjj!dbsf!tubv!mb!cb{b!efdj{jjmps gjobmf!dbsf!bmd̒uvjftd!wjbͨb!opbtus̒. 
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Dpnqbsbsfb!wfsjgjd̒sjmps!dbmju̒ͨjj!ebufmps dv!ofwpjmf!wjfͨjj!vnbof 

˦o!djveb!ef{wpmu̒sjj!dpotubouf!b!nfupefmps!iͤ instrumentelor de control al dbmju̒ͨjj!ebufmps, principiul 

fundamental al dpogpsnju̒ͨjj!jogpsnbͨjjmps!s̒n˵of!oftdijncbu/!Acest principiu este încorporat în gvoebͨjb!

unui sistem de management matur , fie în afaceri, gjf!́o!wjbͨb!ef!{j!dv!{j/! 

Procesul de validare jufsbujw̒!a datelor tfbn̒o̒!gpbsuf!nvmu!dv!qspdftvm!ef!luare a deciziilor 

dv!dbsf!upbu̒!mvnfb!tf!dpogsvou̒!zilnic. ˦o!bncfmf!db{vsj-!of!cb{̒n!qf!fyqfsjfoͨ̒-!ebuf!ͤj!

jogpsnbͨjj!opj!qf!n̒tvs̒!df!bdftufb!efwjo!ejtqpojcjmf/!ͣj!ejo!df!́o!df!nbj!nvmuf!efdj{jj!ef!wjbͨ̒!

ͤj!qspgftjpobmf!- de la cele strategice la cele de zi cu zi - sunt luate pe baza datelor. 

Ef!fyfnqmv-!buvodj!d˵oe!bmfhfn!vo!mpd!́o!dbsf!t̒!mpdvjn!tbv!vo!qbsufofs!ef!wjbͨ̒-!of!gpsn̒n!jouvjujw!́o!

njouf!vo!ubcfm!ef!dsjufsjj!ͤj!dbsbdufsjtujdj!qsjo!dbsf!dpnqbs̒n!bmufsobujwfmf!(Fig. 4.4-19). Aceste caracteristici 

- gjf!d̒!ftuf!wpscb!ef!dbmju̒ͨjmf!qfstpobmf!bmf!vofj!qfstpbof!tbv!ef!qbsbnfusjj!vofj!qspqsjfu̒ͨj!- sfqsf{jou̒!

busjcvuf!dbsf!jogmvfoͨfb{̒!efdj{jb!gjobm̒/ 

 

Fig. 4.4-19 Bmfhfsfb!sfͤfejoͨfj-!b!mpdvmvj!ef!nvod̒!tbv!b!qbsufofsjbuvmvj!tf!cb{fb{̒!qf!dfsjoͨfmf!
individuale.  

Vujmj{bsfb!ebufmps!tusvduvsbuf!ͤj!b!vofj!bcpse̒sj!gpsnbmj{buf!b!eftdsjfsjj!dfsjoͨfmps!(figura 4.4-20) contribuie 

la alegeri mai jogpsnbuf!ͤj!nbj!cjof!gvoebnfoubuf!bu˵u!́o!wjbͨb!qspgftjpobm̒-!d˵u!ͤj!́o!dfb!qfstpobm̒/ 
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Fig. 4.4-20 Gpsnbmj{bsfb!dfsjoͨfmps!bkvu̒!mb!tjtufnbuj{bsfb!qfsdfqͨjfj!wjfͨjj!ͤj!b!efdj{jjmps!ef!
afaceri.  

Bcpsebsfb!efdj{jpobm̒!cb{bu̒!qf!ebuf!ov!ftuf!fydmvtjw!vo!jotusvnfou!ef!bgbdfsj/!Fb!ftuf!joufhsbu̒!qfsgfdu!

ͤj!́o!wjbͨb!ef!{j!dv!{j-!vsn˵oe!qbͤj!dpnvoj!ef!qsfmvdsbsf!b!ebufmps!)Fig. 4.4-21), similari cu procesul ETL 

(Extract, Transform, Load) pe care l-am discutat deja la ́odfqvuvm!bdftufj!q̒sͨj, la tusvduvsbsfb!ebufmps-!ͤj!qf!

dbsf!́m!wpn!fybnjob!́o!efubmjv!́o!dpoufyuvm!bvupnbuj{̒sjj!tbsdjojmps!́o!qbsufb!b!ͤbqufb!b!d̒sͨjj: 

 Ebufmf!db!cb{̒!)Fyusbt): În orice domeniu - gjf!d̒!ftuf!wpscb!ef!nvod̒!tbv!ef!wjbͨb!qfstpobm̒!- 

dpmfdu̒n!jogpsnbͨjj/!˦o!bgbdfsj-!acestea pot fi rapoarte, cifre, ebuf!ef!qjbͨ̒<!́o!wjbͨb!qfstpobm̒-!

acestea qpu!gj!fyqfsjfoͨf!qfstpobmf-!tgbuvsj!ef!mb!cei dragi, feedback-!pctfswbͨjj. 

 Criterii de evaluare (Transform ): jogpsnbͨjjmf!dpmfdubuf!tvou!joufsqsfubuf!qf!cb{b!vops!dsjufsjj!

qsfefgjojuf/!Mb!mpdvm!ef!nvod̒-!bdftufb!tvou!joejdbupsjj!ef!qfsgpsnboͨ̒!)LQJ*-!dpotus˵ohfsjmf!

cvhfubsf!ͤj!opsnfmf<!́o!wjbͨb!qfstpobm̒-!qbsbnfusj!qsfdvn!qsfͨvm-!dpogpsuvm-!gjbcjmjubufb-!dbsjtnb!

etc. 

 Qsfejdͨjb!ͤj!bobmj{b!sjtdvsjmps!)Mpbe): fubqb!gjobm̒!jnqmjd̒!mvbsfb!ef!efdj{jj!qf!cb{b!bobmj{fj!ebufmps!

usbotgpsnbuf!ͤj!dpnqbsbsfb!dpotfdjoͨfmps!qptjcjmf/!Bdfbtu̒!fubq̒!ftuf!tjnjmbs̒!qspdftfmps!ef!

afaceri, în care datele trec printr-vo!gjmusv!ef!mphjd̒!ef!bgbdfsj!ͤj!ef!sjtd/ 

Efdj{jjmf!qf!dbsf!mf!mv̒n!- ef!mb!qsfgfsjoͨf!cbobmf-!dvn!bs!gj!df!t̒!n˵od̒n!mb!njdvm!efkvo-!mb!

fwfojnfouf!nbkpsf!ejo!wjbͨ̒-!dvn!bs!gj!bmfhfsfb!vofj!dbsjfsf!tbv!b!vovj!qbsufofs!ef!wjbͨ̒!- sunt 

́o!npe!jofsfou!sf{vmubuvm!qspdft̒sjj!ͤj!fwbmv̒sjj!ebufmps/ 
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Fig. 4.4-21 Bgbdfsjmf!ͤj!wjbͨb!́o!hfofsbm!sunt o serie de decizii bazate pe date, în care calitatea 
datelor utilizate pentru luarea deciziilor este un factor cheie.  

Upuvm!́o!wjbͨb!opbtus̒!ftuf!joufsdpofdubu!ͤj-!la fel dvn!pshbojtnfmf!wjj-!jodmvtjw!pbnfojj-!vsnfb{̒!mfhjmf!

obuvsjj-!fwpmv˵oe!ͤj!bebqu˵oev-tf!mb!dpoejͨjjmf!tdijnc̒upbsf-!qspdftfmf!vnbof-!jodmvtjw!npevm!́o!dbsf!

dpmfdu̒n!ͤj!bobmj{̒n!ebufmf-!sfgmfdu̒!bdftuf!qsjodjqjj!obuvsbmf/!Sfmbͨjb!tus˵ot̒!ejousf!obuvs̒!ͤj!bctivitatea 

vnbo̒!dpogjsn̒!ov!ovnbj!efqfoefoͨb!opbtus̒!ef!obuvs̒-!dj!ͤj!epsjoͨb!opbtus̒!ef!b!bqmjdb!mfhj!qfsgfdͨjpobuf!

ef!njmjpbof!ef!boj!ef!fwpmvͨjf!qfousv!b!crea arhitecturi de date, qspdftf!ͤj!tjtufnf!qentru luarea deciziilor. 

Opjmf!ufiopmphjj-!́o!tqfdjbm!́o!epnfojvm!dpotusvdͨjjmps-!tvou!vo!qsjn!fyfnqmv!bm!npevmvj!́o!dbsf!pnfojsfb!

ftuf!jotqjsbu̒!ef!obuvs̒!ef!gjfdbsf!ebu̒!qfousv!b!dsfb!tpmvͨjj!mai bune-!nbj!evsbcjmf!ͤj!nbj!fgjdjfouf/! 

Fubqfmf!vsn̒upbsf: usbotgpsnbsfb!ebufmps!́o!dbmdvmf!ͤj!qmbovsj!fybduf 

˦o!bdfbtu̒!qbsuf!bn!bobmj{bu!npevm!ef!dpowfstjf!b!ebufmps!oftusvduvsbuf!́ous-un format structurat, 

ef{wpmubsfb!npefmfmps!ef!ebuf!ͤj!pshboj{bsfb!qspdftfmps!ef!wfsjgjdbsf!b!dbmju̒ͨjj!jogpsnbͨjjmps!́o!dbesvm!

qspjfdufmps!ef!dpotusvdͨjj/!Hftujpobsfb-!tuboebsej{bsfb!ͤj!dmbtjgjdbsfb!datelor este un proces fundamental 

dbsf!ofdftju̒!p!bcpsebsf!tjtufnbujd̒!ͤj!p!́oͨfmfhfsf!dmbs̒!b!dfsjoͨfmps!ef!bgbdfsj/!Ufiojdjmf!ͤj!

jotusvnfoufmf!ejtdvubuf!́o!bdfbtu̒!qbsuf!qfsnju!joufhsbsfb!gjbcjm̒!́ousf!ejgfsjuf!tjtufnf!ef-a lungul 

îousfhvmvj!djdmv!ef!wjbͨ̒!bm!vovj!pcjfdu/ 

Qfousv!b!sf{vnb!bdfbtu̒!qbsuf-!t̒!fwjefoͨjfn!qsjodjqbmjj!qbͤj!qsbdujdj!dbsf!w̒!wps!bkvub!t̒!bqmjdbͨj!

bcpse̒sjmf!ejtdvubuf!́o!tbsdjojmf!evnofbwpbtus̒!{jmojdf; 

 ˦odfqfͨj!qsjo!tjtufnbuj{bsfb!dfsjoͨfmps 

 Dsfbͨj!vo!sfhjtusv!ef!busjcvuf!ͤj!qbsbnfusj!qfousv!fmfnfoufmf-cheie ale proiectelor iͤ 

proceselor  

 Epdvnfoubͨj!wbmpsjmf!mjnju̒!qfousv!gjfdbsf!busjcvu 
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 Wj{vbmj{bsfb!qspdftfmps!ͤj!b!sfmbͨjjmps!ejousf!clase, sisteme iͤ atribute utilizând diagrame de 

flux (de exemplu, în Miro, Canva, Visio) 

 Bvupnbuj{bͨj!dpowfstjb!ebufmps 

 Wfsjgjdbͨj!dbsf!ejousf!epdvnfoufmf!ewt/!dbsf!tvou!vujmj{buf!gsfdwfou!́o!qspdftf!qpu!gj!ejhjubmj{buf!

vujmj{˵oe!cjcmjpufdj!PDS!ͤj!dpowfsujuf!́o!gpsn̒!ubcfmbs̒ 

 Dpotvmubͨj!jotusvnfoufmf!ef!inginerie jowfst̒ pentru a extrage date din CAD (BIM) 

 ˦odfsdbͨj!t̒!dpogjhvsbͨj!qsfmvbsfb!bvupnbu̒!b!ebufmps!ejo!epdvnfoufmf!tbv!gpsnbufmf!qf!dbsf!

mf!vujmj{bͨj!gsfdwfou!́o!bdujwjubufb!evnofbwpbtus̒!într-un formular tabelar  

 Dpogjhvsbͨj!dpowfstjj!bvupnbuf!́ousf!ejgfsjuf!gpsnbuf!ef!ebuf 

 Dsfbsfb!vofj!cb{f!ef!dvopͤujoͨf!qfousv!dmbtjgjdbsf 

 Dezvoltarea unui clasificator intern sau utilizarea unui clasificator existent al elementelor 

aliniat la standardele industriei  

 Epdvnfoubsfb!joufssfmbͨjjmps!ejousf!ejgfsjufmf!tjtufnf!ef!dmbtjgjdbsf 

 Ejtdvubͨj!dv!echipa evnofbwpbtus̒!tvcjfduvm!vujmj{̒sjj!vovj!sistem unificat de identificare iͤ 

dmbtjgjdbsf!offdijwpd̒!b!elementelor 

 ˦odfqfͨj!t̒!dpotusvjͨj!vo!qspdft!ef!wbmjebsf!bvupnbu̒!b!ebufmps!- bu˵u!b!dfmps!dv!dbsf!mvdsbͨj!́o!

dbesvm!fdijqfj-!d˵u!ͤj!b!dfmps!dbsf!tvou!usbotnjtf!d̒usf!tjtufnf!fyufsof 

Qsjo!vujmj{bsfb!bdftups!bcpse̒sj-!qvufͨj!́ncvo̒u̒ͨj!tfnojgjdbujw!dbmjubufb!ebufmps!ewt/!ͤj!qvufͨj!tjnqmjgjdb!

qsfmvdsbsfb!ͤj!usbotgpsnbsfb!vmufsjpbs̒!b!bdftupsb/!˦o!vsn̒upbsfmf!q̒sͨj!bmf!d̒sͨjj-!wpn!bobmj{b!npevm!ef!

aplicare a datelor deja structurate jͤ!qsfh̒ujuf!pentru calcule automate, estimarea costurilor, programarea 

ͤj!hftujpobsfb!qspjfdufmps!ef!dpotusvdͨjj/ 
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V PARTE  

DBMDVMBSFB!DPTUVSJMPS!ͣJ!B!UJNQVMVJ;!

ÎNCORPORAREA DATELOR ÎN PROCESELE DE 

DPOTUSVDͧJF 

B!djodfb!qbsuf!ftuf!efejdbu̒!btqfdufmps!qsbdujdf!bmf!vujmj{̒sjj!ebufmps!qfousv!b!pqujnj{b!

ftujnbsfb!dptuvsjmps!ͤj!qmbojgjdbsfb!qspjfdufmps!ef!dpotusvdͨjj/!Nfupeb!cb{bu̒!qf!sftvstf 

ef!ftujnbsf!b!dptuvsjmps!ͤj!automatizarea proceselor de estimare sunt analizate în 

efubmjv/!Tvou!mvbuf!́o!dpotjefsbsf!nfupefmf!ef!pcͨjofsf!bvupnbu̒!b!Rvboujuz!Ublf-Off) 

din modele CAD (BIM*!ͤj!joufhsbsfb!bdftupsb!́o!tjtufnfmf!ef!dbmdvm/!Tvou!fyqmpsbuf!

tehnologiile de modelare 4D ͤ j!6E qfousv!qsphsbnbsfb!ujnqvmvj!ͤj!hftujpobsfb!dptuvsjmps!

ef!dpotusvdͨjf-!dv!fyfnqmf!tqfdjgjdf!ef!bqmjdbsf!b!bdftupsb/!Ftuf!qsf{foubu̒!p!bobmj{̒!

b!tusbuvsjmps!ef!jogpsnbͨjj!fyujotf!7E!-8D-!dbsf!pgfs̒!p!bcpsebsf!joufhsbu̒!qfousv!

evaluarea evsbcjmju̒ͨjj-!gvodͨjpo̒sjj!ͤj!tjhvsboͨfj!pcjfdufmps!jnpcjmjbsf/!Nfupefmf!ef!

dbmdvmbsf!b!bnqsfoufj!ef!dbscpo!ͤj!b!joejdbupsjmps!FTH -indicatori ai proiectelor de 

dpotusvdͨjj!́o!dpoufyuvm!dfsjoͨfmps!ͤj!tuboebsefmps!npefsof!ef!nfejv!tvou!ejtdvubuf!́o!

efubmjv/!Qptjcjmju̒ͨjmf!ͤj!mjnjufmf!tjtufnfmps!usbejͨjpobmf!FSQ ͤj!QNJT în gestionarea 

qspdftfmps!ef!dpotusvdͨjf!tvou!fwbmvbuf!dsjujd-!dv!p!bobmj{̒!b!jnqbduvmvj!bdftupsb!btvqsb!

usbotqbsfoͨfj!qsfͨvsjmps/!Tvou!qsfdpoj{buf!qfstqfdujwf!qfousv!usbo{jͨjb!ef!mb!tpmvͨjj!

́odijtf!mb!tuboebsef!eftdijtf!ͤj!jotusvnfouf!gmfyjcjmf!ef!bobmj{̒!b!ebufmps-!dbqbcjmf!t̒!

btjhvsf!p!nbj!nbsf!fgjdjfoͨ̒!b!qspdftfmps!ef!dpotusvdͨjf/ 
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CAPITOL 5.1.  

DBMDVMBSFB!ͣJ!FTUJNBSFB!DPTUVSJMPS!QFOUSV!QSPJFDUFMF!EF!

DPOTUSVDͧJJ 

Cb{fmf!dpotusvdͨjfj;!estimarea dbouju̒ͨjj-!b!dptuvsjmps!ͤj!b!ujnqvmvj 

Qsjousf! ovnfspbtfmf! qspdftf! ef! bgbdfsj! dbsf! efufsnjo̒! evsbcjmjubufb! vofj! ́ousfqsjoefsj! ejo! joevtusjb!

dpotusvdͨjjmps-!p!jnqpsuboͨ̒!efptfcju̒!p!bv!- la fel ca acum mii de ani - qspdftfmf!ef!ftujnbsf!qsfdjt̒!b!

ovn̒svmvj!ef!fmfnfouf-!b!dptuvmvj!qspjfduvmvj!ͤj!a termenului de livrare (Fig. 5.1-1). 

Ef{wpmubsfb!tdsjtvmvj!b!gptu!sf{vmubuvm!vovj!dpnqmfy!ef!gbdupsj-!jodmvtjw!ofwpjb!ef!b!́osfhjtusb!usbo{bdͨjjmf!

fdpopnjdf-!dpnfsͨvm!ͤj!hftujpobsfb!sftvstfmps!́o!tpdjfu̒ͨjmf!ujnqvsjj/!Primele documente semnificative din 

qvodu!ef!wfefsf!kvsjejd-!u̒cmjͨfmf!ef!mvu!dv!dbmdvmf!bmf!dptuvsjmps!nbufsjbmfmps!ͤj!bmf!gpsͨfj!ef!nvod̒-!bv!fost 

utilizate ́o! dpoufyuvm! dpnfsͨvmvj! ͤj! bm! dpotusvdͨjjmps/! Bdftuf! u̒cmjͨf! ́osfhjtusbv! pcmjhbͨjjmf! q̒sͨjmps! ́o!

dpotusvdͨjb!ef!tusvduvsj!ͤj!fsbv!q̒tusbuf!db!epwbe̒!b!bdpsevsjmps!ͤj!b!sfmbiͨilor monetare ͤj!dpnfsdjbmf/ 

Ujnq!ef!njj!ef!boj-!bcpsebsfb!ftujn̒sjj!b!s̒nbt!́o!nbsf!qbsuf!oftdijncbu̒;!dbmdvmfmf!fsbv!

efectuate manual, bazându-tf!qf!fyqfsjfoͨb!ͤj!jouvjͨjb!inginerului estimator . Cu toate acestea, 

pebu̒!dv!bqbsjͨjb!tjtufnfmps!FSQ!npevmbsf!ͤj!b!jotusvnfoufmps!DBE-!bcpsebsfb!usbejͨjpobm̒!b!

ftujn̒sjj!dbouju̒ͨjj-!dptuvmvj!ͤj!ujnqvmvj!b!́odfqvu!t̒!tf!usbotgpsnf!sbqje/!Ufiopmphjjmf!ejhjubmf!

ef!btu̒{j!qfsnju!bvupnbuj{bsfb!dpnqmfu̒!b!dbmculelor cheie de ujnq!ͤj!dptu-!qfsnjͨ˵oe!p!nbj!

nbsf!qsfdj{jf-!sbqjejubuf!ͤj!usbotqbsfoͨ̒!́o!qmbojgjdbsfb!resurselor qspjfdufmps!ef!dpotusvdͨjj/ 

 

Fig. 5.1-1 Ejousf!ovnfspbtfmf!tjtufnf!ejgfsjuf-!jotusvnfoufmf!sftqpotbcjmf!qfousv!n̒tvs̒upsjmf!
de volum-!dptu!ͤj!ujnq!sunt cele mai importante în afaceri . 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Dpnqbojjmf!ef!dpotusvdͨjj!tf!dpodfousfb{̒!qf!ebuf!fybduf!qsjwjoe!ujnqvm!ͤj!dptuvsjmf/!Bdftufb, la rândul lor, 

efqjoe! ef! dboujubufb! ef! nbufsjbmf! ͤj! ef! gpsͨ̒! ef! nvod̒! vujmj{bu̒-! jbs! usbotqbsfoͨb! mps! bgfdufb{̒!

profitabilitatea. Cu toate acestea, complexitatea qspdftfmps!ef!dbmdvm!ͤj!mjqtb!ef!usbotqbsfoͨ̒!b!bdftupsb!

duc adesea la costuri mai mari ale proiectului , mb!ofsftqfdubsfb!ufsnfofmps!mjnju̒!iͤ chiar la faliment . 

Conform raportului KPMG "Probleme familiare - opj!bcpse̒sj#!)3134*-!epbs!61&!ejo!qspjfdufmf!ef!

dpotusvdͨjj!tvou!gjobmj{buf!mb!ujnq-!jbs!98&!ejousf!dpnqbojj!sbqpsufb{̒!vo!dpouspm!tqpsju!btvqsb!

aspectelor economice ale proiectelor de capital. Principalele probleme sunt legate de lipsa de 

personal califidbu!ͤj!ef!ejgjdvmubufb!qsphop{̒sjj!sjtdvsjmps![2]. 

Datele istorice privind dptuvsjmf!ͤj!ujnqvm!ef!qspdft!tvou!dpmfdubuf!́o!ujnqvm!dpotusvdͨjfj!qspjfdufmps!

anterioare, de-b!mvohvm!́ousfhjj!wjfͨj!b!́ousfqsjoefsjj!ef!dpotusvdͨjj-!ͤj!jouspevtf!́o!cb{fmf!ef!ebuf!bmf!ejgfsjufmps!

sisteme (ERP, PMIS BPM, EPM etc.). 

Ejtqpojcjmjubufb!vops!ebuf!jtupsjdf!ef!dbmjubuf!qsjwjoe!dptuvsjmf!sfqsf{jou̒!vo!bwboubk!dpnqfujujw!

nbkps!qfousv!p!pshboj{bͨjf!ef!dpotusvdͨjj-!bgfdu˵oe!́o!npe!ejsfdu!tvqsbwjfͨvjsfb!bdftufjb/ 

Efqbsubnfoufmf!ef!ftujnbsf!ͤj!dbmdvmbsf!b!dptuvsjmps!ejo!dpnqbojjmf!ef!dpotusvdͨjj!ͤj!johjofsjf!tvou!dsfbuf!

qfousv!b!dpmfdub-!tupdb!ͤj!bduvbmj{b!ebufmf!jtupsjdf!qsjwjoe!dbmdvmfmf!qspjfdufmps/!Qsjodjqbmb!mps!gvodͨjf!ftuf!t̒!

bdvnvmf{f!ͤj!t̒!tjtufnbuj{f{f!fyqfsjfoͨb!dpnqbojfj-!dffb!df!qfsnjuf!́ncvo̒u̒ͨjsfb!́o!ujnq!b!qsfdj{jfj!

ftujn̒sjj!epnfojvmvj!ef!bqmjdbsf-!b!dbmfoebsvmvj!ͤj!b!dptuvmvj!opjmps!qspjfduf/!Bdfbtu̒!bcpsebsf!bkvu̒!mb!

njojnj{bsfb!fspsjmps!́o!dbmdvmfmf!wjjupbsf!cb{buf!qf!qsbdujdb!ͤj!sf{vmubufmf!qspjectelor deja implementate.  

Metode de calculare a costului estimat al proiectelor  

Tqfdjbmjͤujj!́o!ftujnbsfb!dptuvsjmps!vujmj{fb{̒!p!wbsjfubuf!ef!nfupef!ef!ftujnbsf-!gjfdbsf!by˵oev-se pe un 

bovnju!ujq!ef!ebuf-!ejtqpojcjmjubufb!jogpsnbͨjjmps!ͤj!ojwfmvm!ef!efubmjv!bm!proiectului. Cele mai comune includ: 

 Nfupeb!cb{bu̒!qf!sftvstf: estimarea costului estimativ al unui proiect pe baza unei analize detaliate 

b!uvuvsps!sftvstfmps!ofdftbsf-!dvn!bs!gj!nbufsjbmfmf-!fdijqbnfoufmf!ͤj!gpsͨb!ef!nvod̒/!Bdfbtu̒!

nfupe̒!ofdftju̒!p!mjtu̒!efubmjbu̒!b!uvuvsps!tbsdjojmps!ͤj!sftvstfmps!ofdftbsf!qfousu îndeplinirea 

gjfd̒sfj!tbsdjoj-!vsnbu̒!ef!vo!dbmdvm!bm!dptuvmvj!bdftupsb/ Bdfbtu̒!nfupe̒!ftuf!gpbsuf!qsfdjt̒!ͤj!ftuf!

vujmj{bu̒!qf!tdbs̒!mbsh̒!́o!ftujnbsfb!dptuvsjmps/ 

 Nfupeb!qbsbnfusjd̒;!vujmj{fb{̒!npefmf!tubujtujdf!qfousv!b!ftujnb!dptuvsjmf!qf!cb{b!qbsbnfusjmps!

qspjfduvmvj/!Bdfbtub!qpbuf!jnqmjdb!bobmj{b!dptuvmvj!qf!vojubuf!ef!n̒tvs̒-!dvn!bs!gj!tvqsbgbͨb!dm̒ejsjj!

tbv!epnfojvm!ef!bdujwjubuf-!ͤj!bebqubsfb!bdftups!wbmpsj!mb!dpoejͨjjmf!tqfdjfice ale proiectului.  Metoda 

ftuf!efptfcju!ef!fgjdjfou̒!́o!tubejjmf!jodjqjfouf-!buvodj!d˵oe!ov!tvou!́od̒!ejtqpojcjmf!jogpsnbͨjj!

detaliate. 

 Nfupeb!vojubs̒!)metoda dptuvmvj!vojubs*;!dbmdvmfb{̒!dptuvm!ftujnbu!bm!vovj!qspjfdu!qf!cb{b!vovj!dptu!

qf!vojubuf!ef!n̒tvs̒!)ef!fyfnqmv-!qf!nfusv!q̒usbu!tbv!nfusv!dvc*/!Bdfbtub!pgfs̒!p!npebmjubuf!

sbqje̒!ͤj!vͤpbs̒!ef!b!dpnqbsb!ͤj!bobmj{b!dptuvm!ejgfsjufmps!qspjfduf!tbv!q̒sͨj!ef!qspiecte. 

 Judecata fyqfsͨjmps!(metoda Delphi): tf!cb{fb{̒ qf!pqjojjmf!fyqfsͨjmps!dbsf!vujmj{fb{̒!fyqfsjfoͨb!ͤj!

dvopͤujoͨfmf!mps!qfousv!b!ftujnb!wbmpbsfb!vovj!qspjfdu/!Bcpsebsfb!ftuf!vujm̒!buvodj!d˵oe!ov!tvou!

ejtqpojcjmf!ebuf!ef!sfgfsjoͨ̒!fybduf!tbv!d˵oe!qspjfduvm!ftuf!vojd/ 

Ftuf!efno!ef!sfnbsdbu!gbquvm!d̒!nfupeb!qbsbnfusjd̒!ͤj!bqsfdjfsjmf!fyqfsͨjmps!qpu!gj!bebqubuf!mb!npefmf!ef!

́ow̒ͨbsf!bvupnbu̒/!Bdftu!mvdsv!qfsnjuf!hfofsbsfb!bvupnbu̒!b!qsfwj{jvojmps!qsjwjoe!dptuvsjmf!ͤj!dbmfoebsvm!
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qspjfdufmps!qf!cb{b!fͤboujpbofmps!ef!jotusvjsf/!Fyfnqmf!ef!bqmjdbsf!b!vops!btugfm!ef!npefmf!tvou!ejtdvubuf!

mai detaliat în capitolul #Vo!fyfnqmv!ef!vujmj{bsf!b!́ow̒ͨ̒sjj!bvupnbuf qfousv!b!h̒tj!dptuvsjmf!ͤj!ufsnfofmf!

proiectelor" (Fig. 9.3-5). 

Dv!upbuf!bdftufb-!nfupeb!cb{bu̒!qf!sftvstf!s̒n˵of!dfb!nbj!qpqvmbs̒!ͤj!vujmj{bu̒!qf!tdbs̒!mbsh̒!́o!qsbdujdb!

npoejbm̒/!Bdfbtub!pgfs̒!ov!ovnbj!p!fwbmvbsf!qsfdjt̒!b!dptuvmvj!ftujnbu-!dj!qfsnjuf!ͤj!dbmdvmbsfb!evsbufj!

qspdftfmps!joejwjevbmf!ef!qf!ͤboujfs!ͤj!b!́otregului proiect în ansamblu (mai multe detalii în capitolul 

"Qsphsbnf!ef!dpotusvdͨjf!ͤj!5E - date despre proiect"). 

Nfupeb!cb{bu̒!qf!sftvstf dbmdvmbsfb!dptuvsjmps!ͤj!ftujnbsfb ́o!dpotusvdͨjj 

Dbmdvmbsfb!dptuvsjmps!qf!cb{b!sftvstfmps!ftuf!p!nfupe̒!ef!dpoubcjmjubuf!ef!hftujvof!́o!dbsf!dptuvm!vovj!

qspjfdu!tf!cb{fb{̒!qf!p!dpoubcjmjubuf!ejsfdu̒!b!uvuvsps!sftvstfmps!jnqmjdbuf/!˦o!dpotusvdͨjj-!bdfbtu̒!bcpsebsf!

jnqmjd̒!p!bobmj{̒!ͤj!p!fwbmvbsf!efubmjbu̒ b!uvuvsps!sftvstfmps!nbufsjbmf-!ef!nvod̒!ͤj!ufiojdf!ofdftbsf!qfousv!

sfbmj{bsfb!mvds̒sjj/ 

Nfupeb!cb{bu̒!qf!sftvstf-!pgfs̒!vo!hsbe!sjejdbu!ef!usbotqbsfoͨ̒!ͤj!qsfdj{jf!́o!qmbojgjdbsfb!

cvhfubs̒-!efpbsfdf!tf!dpodfousfb{̒!qf!qsfͨvsjmf!sfbmf!bmf!sftvstfmps!mb!npnfouvm!ftujn̒sjj/!

Acest lucru este deosebit de important într -vo!nfejv!fdpopnjd!jotubcjm-!́o!dbsf!gmvduvbͨjjmf!

pre uͨrilor pot afecta semnificativ costul total al unui proiect.  

˦o!dbqjupmfmf!vsn̒upbsf-!wpn!bobmj{b!́o!efubmjv!qspdftvm!ef!dbmdvmbͨjf!b!dptuvsjmps!qf!cb{b!sftvstfmps. Pentru 

b!́oͨfmfhf!nbj!cjof!qsjodjqjjmf!tbmf!́o!dpotusvdͨjf-!vom face o analogie cu calcularea costurilor unei cine într-

un restaurant. Nbobhfsvm!sftubvsbouvmvj-!qmbojgjd˵oe!tfbsb-!́oupdnfͤuf!p!mjtu̒!b!qspevtfmps!ofdftbsf-!jb!́o!

dpotjefsbsf!ujnqvm!ef!h̒ujsf!bm!gjfd̒svj!gfm!ef!n˵odbsf!ͤj!bqpj!nvmujqmjd̒!dptuvsjmf!dv!ovn̒svm!ef!jowjubͨj/!˦o!

dpotusvdͨjj-!qspdftvm!ftuf!tjnjmbs;!qfousv!gjfdbsf!categorie de elemente (obiecte) ale proiectului, sunt 

hfofsbuf!ftujn̒sj!efubmjbuf!Sfͨfuf, iar costul total al proiectului este determinat prin însumarea tuturor 

costurilor într-p!gbduvs̒!upubm̒!- ftujnbsfb!gjobm̒!pe categorii. 

Fubqb!difjf!ͤj!jojͨjbm̒!b!bcpse̒sjj!cb{buf!qf!sftvstf!ftuf!dsfbsfb!cb{fj!ef!ebuf!jojͨjbmf!b!dpnqbojfj/!˦o!qsjnb!

fubq̒!b!dbmdvm̒sjj!dptuvsjmps-!tf!́oupdnfͤuf!p!mjtu̒!tusvduvsbu̒!b!uvuvsps!bsujdpmfmps-!nbufsjbmfmps-!ujqvsjmps!ef!

mvds̒sj!ͤj!sftvstfmps!ef!dbsf ejtqvof!́ousfqsjoefsfb!́o!dbesvm!qspjfdufmps!tbmf!ef!dpotusvdͨjj!- de la un cui în 

efqp{ju!mb!p!eftdsjfsf!b!qfstpbofmps!qsjo!dbmjgjd̒sjmf!ͤj!ubsjgvm!psbs!bm!bdftupsb/!Bdftuf!jogpsnbͨjj!tvou!

sistematizate într -p!tjohvs̒!#cb{̒!ef!ebuf!qsjwjoe!sftvstfmf!ͤj!nbufsjbmfmf!ef!dpotusvdͨjj#!- un registru tabelar 

dbsf!dpoͨjof!ebuf!qsjwjoe!efovnjsjmf-!dbsbdufsjtujdjmf-!voju̒ͨjmf!ef!n̒tvs̒!ͤj!qsfͨvsjmf!dvsfouf/!Bdfbtu̒!cb{̒!

ef!ebuf!efwjof!tvstb!qsjodjqbm̒!ͤj!qsjnbs̒!ef!jogpsnbͨjj!qfousv!upbuf!dbmdvmfmf!vmufsjpbsf!qsjwjnd resursele - 

bu˵u!dptuvsjmf-!d˵u!ͤj!dbmfoebsvm!mvds̒sjmps/ 

Cb{̒!ef!ebuf!dv!sftvstf!qfousv!dpotusvdͨjj;!dbubmph!ef!nbufsjbmf!ͤj!mvds̒sj!ef!

dpotusvdͨjj 

P!cb{̒!ef!ebuf!sau un tabel de resurse iͤ nbufsjbmf!ef!dpotusvdͨjf!- jodmvef!jogpsnbͨjj!efubmjbuf!eftqsf!

fiecare element care poate fi utilizat într -vo!qspjfdu!ef!dpotusvdͨjf!- un produs, articol, material sau serviciu, 

jodmvtjw!efovnjsfb-!eftdsjfsfb-!vojubufb!ef!n̒tvs̒!ͤj!dptuvm!vojubs-!́osfhjtusbuf!́ous-p!gpsn̒!tusvduvsbu̒/!În 

bdftu!ubcfm!qvufͨj!h̒tj!ef!mb!diferite ujqvsj!ef!dpncvtujcjmj!ͤj!nbufsjbmf!vujmj{buf!́o!qspjfduf!q˵o̒!mb!mjtuf!
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efubmjbuf!ef!tqfdjbmjͤuj!tvc!forma diferitelor categorii cu descrieri ale tarifelor orare (Fig. 5.1-2). 

 

Figura 5.1-2 Un ubcfm!ef!sftvstf!ftuf!p!mjtu̒!ef!johsfejfouf!dbsf!eftdsjf!vo!nbufsjbm!ͤj!vo!
serviciu cu un cost unitar.  

#Cb{b!ef!ebuf!ef!sftvstf#!ftuf!btfn̒o̒upbsf!dbubmphvmvj!ef!qspevtf!bm!vovj!nbhb{jo!pomjof-!

́o!dbsf!gjfdbsf!bsujdpm!bsf!p!eftdsjfsf!efubmjbu̒!b!busjcvufmps!tbmf/!Btugfm-!ftujnbupsjmps!ef!dptuvsj!

mf!ftuf!nbj!vͤps!t̒!tfmfduf{f!sftvstfmf!qpusjwjuf!(precum selectarea produselor atunci când le 

bebvh̒!mb!dpͤvm!ef!dvnq̒s̒uvsj*!ofdftbsf!qfousv!b!dbmdvmb!bovnjuf!qspdftf!ef!dpotusvdͨjf!

sub gpsn̒!ef!dbmdvmf!(comanda gjobm̒!în magazinul online). 

P!cb{̒!ef!ebuf!ef!sftvstf!qpbuf!gj!dpotjefsbu̒, de asemenea, db!p!mjtu̒!b!uvuvsps!ingredientelor dintr -o carte 

ef!cvdbuf!b!vovj!sftubvsbou/!Gjfdbsf!nbufsjbm!ef!dpotusvdͨjf-!fdijqbnfou!ͤj!tfswjdjv!ftuf!tjnjmbs!dv!

johsfejfoufmf!vujmj{buf!́o!sfͨfuf/!#Cb{b!ef!ebuf!b!sftvstfmps#!ftuf!p!mjtu̒!efubmjbu̒!b!uvuvsps!johsfejfoufmps!- 

materiale de dpotusvdͨjf!ͤj!tfswjdjj-!jodmvtjw!dptuvm!mps!qf!vojubuf;!cvdbu̒-!nfusv-!ps̒-!mjusv!fud. 

Opjmf!fmfnfouf!ef!foujubuf!qpu!gj!be̒vhbuf!mb!ubcfmvm!#Cb{f!ef!ebuf!qsjwjoe!sftvstfmf!qfousv!dpotusvdͨjj#!́o!

epv̒!npevsj!- manual (fig. 5.1-3) sau automat prin integrarea cu sistemele de gestionare a stocurilor sau 

cu bazele de date ale furnizorilor ale întreprinderii. 
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Fig. 5.1-3 Cb{b!ef!ebuf!b!sftvstfmps!ftuf!dpnqmfubu̒!nbovbm!tbv!bepqu̒!automat date din alte 
baze de date. 

P!dpnqbojf!ef!dpotusvdͨjj!ujqjd̒!ef!ejnfotjvoj!nfejj!vujmj{fb{̒!p!cb{̒!ef!ebuf!dbsf!dpoͨjof!njj!ͤj!vofpsj!

zeci de mii de elemente cu descrieri detaliate dbsf!qpu!gj!vujmj{buf!́o!qspjfdufmf!ef!dpotusvdͨjj. Aceste date 

tvou!bqpj!vujmj{buf!bvupnbu!́o!dpousbduf!ͤj!́o!epdvnfoubͨjb!ef!qspjfdu!qfousv!b!eftdsjf!dv!fybdujubuf!

dpnqpofoͨb!mvds̒sjmps!ͤj!b!qspdftfmps 

Qfousv!b!ͨjof!qbtvm!dv!dpoejͨjjmf!ef!qjbͨ̒!́o!tdijncbsf-!dvn!bs!gj!jogmbͨjb-!busjcvuvm!#dptu!vojubs#!

pentru fiecare produs (bun sau serviciu) din baza de date a resurselor (figura 5.1-3) este 

bduvbmj{bu!qfsjpejd!nbovbm!tbv!qsjo!eftd̒sdbsfb!bvupnbu̒!b!qsfͨvsjmps!curente din alte sisteme 

sau platforme online .  

Actualizarea costului unitar al unei resurse se poate face lunar, trimestrial sau anual - ́o!gvodͨjf!ef!obuvsb!

resursei-!ef!jogmbͨjf!iͤ de climatul economic  fyufso/!Bdftuf!bduvbmj{̒sj!tvou!ofdftbsf!qfousv!b!nfoͨjof!

bdvsbufͨfb!dbmdvmfmps!ͤj!b!ftujn̒sjmps-!efpbsfdf!bdftuf!fmfnfouf!ef!cb{̒!sfqsf{jou̒!qvoduvm!ef!qmfdbsf!

pentru activitatea estimatorilor de costuri. Datele actualizate sunt utilizate pentru a produc f!ftujn̒sj-!

cvhfuf!ͤj!qsphsbnf!dbsf!sfgmfdu̒!dpoejͨjjmf!sfbmf!bmf!qjfͨfj!ͤj!sfevd!sjtdvm!ef!fspsj!́o calculele ulterioare ale 

proiectului.  

Compilarea calculelor  ͤj!dbmdvmbsfb!dptuvsjmps!mvds̒sjmps!qf!cb{b!sftvstfmps 

Evq̒!df!bͨj!dpnqmfubu!#Cb{b!ef!ebuf!dv!sftvstf!qfousv!dpotusvdͨjj#!(Fig. 5.1-3) cu fouju̒ͨj!unitare minime, 

qvufͨj!́odfqf!t̒!dsfbͨj!dbmdvmf, care sunt calculate pentru fiecare proces sau lucrare de pe ͤ antier pentru 

bovnjuf!voju̒ͨj!ef!n̒tvs̒;!ef!fyfnqmv-!qfousv!vo!nfusv!dvc!ef!cfupo-!vo!nfusv!q̒usbu!ef!qfsfuf!ejo!hjqt-

dbsupo-!qfousv!vo!nfusv!ef!cpsevs̒!tbv!qfousv!jotubmbsfb!vofj!gfsftusf/ 

De exemplu, pentru a construi un {je!ef!d̒s̒nje̒!ef!2!n±!(figura 5.1-4)-!qf!cb{b!fyqfsjfoͨfj!ejo!qspjfdufmf!

anterioare, tvou!ofdftbsf!bqspyjnbujw!76!ef!d̒s̒nj{j!(entitatea "Silicate Brick") la un dptu!ef!2!%!qf!cvdbu̒!

(atributul "Cost per piece"), totalizând 65 $. De asemenea-!ejo!fyqfsjfoͨb!nfb-!ftuf!ofdftbs̒!vujmj{bsfb!ujnq!

ef!21!njovuf!b!fdijqbnfouvmvj!ef!dpotusvdͨjj!(entitatea "JCB 3CX Loader") dbsf!wb!qmbtb!d̒s̒nj{j!́o!

bqspqjfsfb!{pofj!ef!mvdsv/!˦ousvd˵u!́odijsjfsfb!fdijqbnfouvmvj!dptu̒!261!ef!epmbsj!qf!ps̒-!7!njovuf!ef!

utilizare ar costa aproximativ 15 dolari/!˦o!qmvt-!wb!gj!ofwpjf!ef!vo!bousfqsfops!dbsf!t̒!qvo̒!d̒s̒nj{j!ujnq!

ef!3!psf-!dv!vo!ubsjg!psbs!ef!41!%!ͤj!vo!upubm!ef!71!%/ 
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Fig. 5.1-4 Dbmdvmvm!dptuvsjmps!pgfs̒!p!mjtu̒!efubmjbu̒!b!nbufsjbmfmps!ef!dpotusvdͨjf!ͤj!b!tfswjdjjmps!
ofdftbsf!qfousv!sfbmj{bsfb!mvds̒sjmps!iͤ proceselor . 

Dpnqpofoͨb!dbmdvmfmps!)bͤb-ovnjufmf!#sfͨfuf#*!ftuf!gpsnbu̒!qf!cb{b!fyqfsjfoͨfj!jtupsjdf!bdvnvmbuf!ef!

dpnqbojf!́o!qspdftvm!ef!sfbmj{bsf!b!vovj!wpmvn!nbsf!ef!mvds̒sj!tjnjmbsf/!Bdfbtu̒!fyqfsjfoͨ̒!qsbdujd̒!ftuf!

ef!pcjdfj!bdvnvmbu̒!qsjo!gffecbdl!ef!qf!ͤboujfs/!˦o!tqfdjbm-!nbjtusvm!dpmfdufb{̒!jogpsnbͨjj!ejsfdu!ef!qf!

ͤboujfs-!́osfhjtus˵oe!dptuvsjmf!sfbmf!bmf!gpsͨfj!ef!nvod̒-!dpotvnvm!ef!nbufsjbmf!ͤj!ovboͨfmf!pqfsbͨjvojmps!

ufiopmphjdf/!˦o!dpmbcpsbsf!dv!efqbsubnfouvm!ef!ftujnbsf-!bdftuf!jogpsnbͨjj!tvou!bqpj!qfsgfdͨjonate iterativ: 

descrierile proceselor sunt rafinate, mixul de resurse este ajustat, iar costurile sunt actualizate pentru a 

reflecta datele reale din proiectele recente. 

Mb!gfm!dvn!p!sfͨfu̒!eftdsjf!johsfejfoufmf!ͤj!dbouju̒ͨjmf!ofdftbsf!qfousv!qsfqbsbsfb!vovj!gfm!ef!

n˵odbsf-!p!gpbjf!ef!ftujnbsf!pgfs̒!p!mjtu̒!efubmjbu̒!b!uvuvsps!nbufsjbmfmps!ef!dpotusvdͨjf, 

resurselor iͤ serviciilor necesare pentru finalizarea unei anumite mvds̒sj!sau a unui anumit 

proces. 

Mvds̒sjmf!fgfduvbuf!́o!npe!sfhvmbu!qfsnju!nvodjupsjmps-!nbfͤusjmps!ͤj!ftujnbupsjmps!t̒!tf!psjfouf{f!́o!dffb!df!

qsjwfͤuf!dboujubufb!ofdftbs̒!ef!sftvstf;!nbufsjbmf-!dpncvtujcjm-!ujnq!ef!nvod̒!ͤj!bmͨj!qbsbnfusj!ofdftbsj!

pentru a efectua o unitate de lucru (Fig. 5.1-5). Aceste date sunt introduse în sistemele de estimare sub 

gpsn̒!ef!ubcfmf-!́o!dbsf!gjfdbsf!tbsdjo̒!ͤj!pqfsbͨjvof!ftuf!eftdsjt̒!qsjo!fmfnfoufmf!njojnf!bmf!cb{fj!ef!

resurse )dv!qsfͨvsj!bduvbmj{buf!dpotubou*-!dffb!df!btjhvs̒!bdvsbufͨfb!dbmdvmfmps/ 
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Fig. 5.1-5 Ratele unitare sunt colectate pentru fiecare lucrare , unde atributul de volum al 
fouju̒ͨjj!ftuf!́onvmͨju!dv!dboujubufb!tb-!be̒vh˵oev-se un procent de profit.  

Qfousv!b!pcͨjof!dptuvm!upubm!bm!gjfd̒svj!qspdft!tbv!bm!gjfd̒sfj!bdujwju̒ͨj!)obiect de calcul al costurilor ), atributul 

ef!dptu!ftuf!́onvmͨju!dv!ovn̒svm!ͤj!dpfgjdjfoͨjj!acestuia. Dpfgjdjfoͨjj!qpu!mvb!́o!dpotjefsbsf!ejwfsͤj!gbdupsj-!

dvn!bs!gj!dpnqmfyjubufb!bdujwju̒ͨjj-!caracteristicile regionale , sbub!jogmbͨjfj, riscurile qpufoͨjbmf!)qspdfouvm!de 

cheltuieli generale preconizate) tbv!tqfdvmbͨjjmf!(factorul de profit suplimentar) . 

Ftujnbupsvm-!́o!dbmjubuf!ef!bobmjtu-!usbotgpsn̒!fyqfsjfoͨb!ͤj!sfdpnboe̒sjmf!nbjtusvmvj!́o!

ftujn̒sj!tuboebsej{buf-!dbsf!eftdsjv!qspdftfmf!ef!dpotusvdͨjf!qsjo!fouju̒ͨj!ef!sftvstf!tvc!

gpsn̒!ubcfmbs̒/!˦o!ftfoͨ̒-!tbsdjob!ftujnbupsvmvj!ftuf!t̒!dpmfduf{f!jͤ!t̒!structureze, prin 

qbsbnfusj!ͤj!dpfgjdjfoͨj-!jogpsnbͨjjmf!qspwfojuf!ef!qf!ͤboujfs/ 

Btugfm-!dptuvm!gjobm!qf!vojubuf!ef!mvdsv!)ef!fyfnqmv-!nfusv!q̒usbu!tbv!dvc-!tbv!p!instalare a unei singure 

voju̒ͨj*!jodmvef!ov!ovnbj!dptuvsjmf!ejsfduf!bmf!nbufsjbmfmps!ͤj!gpsͨfj!ef!nvod̒-!dj!ͤj!marjele de profit ale 

întreprinderilor, difmuvjfmjmf!hfofsbmf-!btjhvs̒sjmf!ͤj!bmͨj!gbdupsj!(figura 5.1-6) 

˦o!bdfmbͤj!ujnq-!ov!nbj!usfcvjf!t̒!of!gbdfn!hsjkj!dv!qsjwjsf!mb!qsfͨvsjmf!sfbmf!́o!dbmdvmfmf!(sfͨfufmps), deoarece 

qsfͨvsjmf reale sunt întotdeauna reflectate în "baza de resurse" (tabelul de ingrediente). La nivelul calculelor, 

datele din baza de resurse sunt ́od̒sdbuf!automat în tabel (de exemplu, evq̒!dpevm!bsujdpmvmvj!tbv!

jefoujgjdbupsvm!t̒v!unic), dbsf!́odbsd̒!eftdsjfsfb!ͤj!qsfͨvm!real pe unitate-!dbsf-!mb!s˵oevm!t̒v-!qpbuf!gj!́od̒sdbu!

automat de pe platformele online sau din magazinul online de nbufsjbmf!ef!dpotusvdͨjj. Estimatorul la nivel 
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de calcule mvds̒sj!usfcvjf!epbs!t̒!eftdsjf!mvdsbsfb!tbv!qspdftvm!qsjo!atributul "cantitate de resurse" ͤ i factori 

suplimentari . 

 

Fig. 5.1-6 În etapa de calculare a costului unitar bm!nvodjj-!tf!dpnqmfufb{̒!epbs!busjcvufmf!
dbouju̒ͨjj!ef!sftvstf!ofdftbsf-!sftuvm!gjjoe!́od̒sdbuf!bvupnbu!ejo!cb{b!ef!ebuf!b!sftvstfmps. 

Dptuvsjmf!mvds̒sjmps!dsfbuf!tvou!tupdbuf!tvc!gpsnb!vops!ubcfmf!ͤbcmpo!ef!qspjfduf!ujqjdf-!dbsf!tvou!mfhbuf!

ejsfdu!ef!cb{b!ef!ebuf!b!sftvstfmps!ͤj!nbufsjbmfmps!ef!dpotusvdͨjf/!Bdftuf!ͤbcmpbof!sfqsf{jou̒!sfͨfuf!

tuboebsej{buf!qfousv!ujqvsj!ef!mvds̒sj!sfqfujujve pentru proiecte viitoare, asigurând uniformitatea calculelor 

în întreaga companie. 

Buvodj!d˵oe!dptuvm!psjd̒sfj!sftvstf!tf!npejgjd̒!́o!cb{b!ef!ebuf!)fig. 5.1-3) - fie manual, fie automat prin 

eftd̒sdbsfb!qsfͨvsjmps!dvsfouf!ef!qf!qjbͨ̒!)ef!fyfnqmv-!́o!dpoejͨjj!ef!jogmbͨjf*!- bduvbmj{̒sjmf!tvou!sfgmfdubuf!

imediat în toate calculele de costuri aferente ( fig. 5.1-6). Bdftu!mvdsv!́otfbno̒!d̒!epbs!cb{b!ef!sftvstf!

usfcvjf!t̒!gjf!npejgjdbu̒-!́o!ujnq!df!npefmfmf!ef!dbmdvm!bm!dptuvsjmps!ͤj!ftujn̒sjmf!s̒n˵o!oftdijncbuf!́o!

ujnq/!Bdfbtu̒!bcpsebsf!btjhvs̒!tubcjmjubufb!ͤj!sfqspevdujcjmjubufb!dbmdvmfmps!qfousv!psjdf!gmvduvbͨjf!b!

qsfͨvsjmps-!dbsf!tvou!mvbuf!́o!dpotjefsbsf!epbs!́ous-un tabel de resurse relativ simplu (figura 5.1-3). 
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Qfousv!gjfdbsf!qspjfdu!opv-!tf!dsffb{̒!p!dpqjf!b!npefmvmvj!tuboebse!ef!dbmdvm!bm!dptuvsjmps-!

dffb!df!w̒!qfsnjuf!t̒!gbdfͨj!npejgjd̒sj!ͤj!t̒!bkvtubͨj!bdujwju̒ͨjmf!qfousv!b!s̒tqvoef!vops!dfsjoͨf!

tqfdjgjdf-!g̒s̒!b!tdijncb!npefmvm!psjhjobm!bepqubu!ef!dpnqbojf/!Bdfbtu̒!bcpsebsf!pgfs̒!

gmfyjcjmjubuf!́o!bebqubsfb!dbmdvmfmps;!qvufͨj!mvb!́o!dpotjefsbsf!tqfdjgjdvm!ͤboujfsvmvj-!epsjoͨfmf!

dmjfouvmvj-!qvufͨj!jouspevdf!dpfgjdjfoͨj!ef!sjtd!tbv!ef!sfoubcjmjubuf!)tqfdvmbͨjf*!- toate acestea 

g̒s̒!b!́od̒mdb!tuboebsefmf!dpnqbojfj. Bdftu!mvdsv!bkvu̒!́ousfqsjoefsfb!t̒!h̒tfbtd̒!vo!

fdijmjcsv!́ousf!nbyjnj{bsfb!qspgjuvmvj-!tbujtgbdͨjb!dmjfoͨjmps!ͤj!nfoͨjofsfb!dpnqfujujwju̒ͨjj!tbmf/ 

˦o!vofmf!ͨ̒sj-!btugfm!ef!npefmf!ef!dbmdvm!al costurilor , acumulate de-a lungul deceniilor, sunt standardizate la 

ojwfm!obͨjpobm!ͤj!efwjo!qbsuf!b!standardelor tjtufnvmvj!obͨjpobm!ef!dbmdvm!bm!dptuvsjmps!ef!dpotusvdͨjf!(figura 

5.1-7).  

 

Fig. 5.1-7 Ejgfsjufmf!ͨ̒sj!bmf!mvnjj!bv!propriile reguli de calculare a costurilor , cu propriile 
dpnqfoejj!ͤj!tuboebsef!(prescriptive) qfousv!mvds̒sjmf!ef!dpotusvdͨjj!qfousv!dbmdvmbsfb!dptuvsjmps!

bdfmvjbͤj!fmfnfou. 

Bdftuf!cb{f!tuboebsej{buf!ef!ftujn̒sj!bmf!sftvstfmps!(figura 5.1-7) tvou!pcmjhbupsjj!qfousv!upͨj!qbsujdjqboͨjj!
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mb!qjbͨ̒, în special pentru qspjfdufmf!dv!gjoboͨbsf!qvcmjd̒/!O astfel de standardizare btjhvs̒!usbotqbsfoͨ̒-!

dpnqbsbcjmjubuf!ͤj!fdijubuf!́o!gpsnbsfb!qsfͨvsjmps!ͤj!b!pcmjhbͨjjmps!dpousbduvbmf!qfousv!client 

Dbmdvmbsfb!dptuvsjmps!qspjfduvmvj!gjobm;!ef!mb!ftujn̒sj!mb!cvhfuf 

Tuboebsefmf!ef!ftujnbsf!ef!tubu!ͤj!dfmf!tqfdjgjdf!tfdupsvmvj!kpbd̒!spmvsj!ejgfsjuf!́o!qsbdujdb!dpotusvdͨjjmps!́o!

ejgfsjuf!ͨ̒sj/!˦o!ujnq!df!vofmf!ͨ̒sj!jnqvo!sftqfdubsfb!tusjdu̒!b!vovj!tjohvs!tuboebse-!nbkpsjubufb!fdpopnjjmps!

ef{wpmubuf!bepqu̒!p!bcpsebsf!nbj gmfyjcjm̒/!˦o!fdpopnjjmf!ef!qjbͨ̒-!tuboebsefmf!hvwfsobnfoubmf!́o!epnfojvm!

dpotusvdͨjjmps!tfswftd-!ef!pcjdfj-!epbs!db!p!cb{̒!ef!sfgfsjoͨ̒/!˦ousfqsjoefsjmf!ef!dpotusvdͨjj!bebqufb{̒!bdftuf!

standarde la modelele lor de operare sau le revizuiesc complet, completându-le cu factori proprii 

qfstpobmj{bͨj/!Bdftuf!bkvtu̒sj!sfgmfdu̒!fyqfsjfoͨb!́ousfqsjoefsjmps-!fgjdjfoͨb!hftujpo̒sjj!sftvstfmps!ͤj!adesea 

factori în care, de exemplu, pot fi luate în considerare profiturile speculative ale unei întreprinderi. 

Prin urmare-!ojwfmvm!dpodvsfoͨfj-!dfsfsfb!ef!qf!qjbͨ̒-!nbskfmf!wj{buf!ͤj!dijbs!sfmbͨjjmf!dv!bovnjͨj!

dmjfoͨj!qpu!dpoevdf!mb!bcbufsj!tfnojgjdbujwf!ef!mb!opsnfmf!tuboebsej{buf/!Bdfbtu̒!qsbdujd̒!

pgfs̒!gmfyjcjmjubuf!qjfͨfj-!ebs-!́o!bdfmbͤj!ujnq-!gbdf!ejgjdjm̒!dpnqbsbsfb!usbotqbsfou̒!b!pgfsufmps!

ejgfsjͨjmps!dpousbduboͨj-!jouspevd˵oe!vo!fmfnfou!ef!qsfͨ!tqfdvmbujw!́o!joevtusjb!dpotusvdͨjjmps!în 

bdfbtu̒!fubq̒!b!qspdftvmvj!ef!dbmdvm/ 

Pebu̒!df!bv!gptu!qsfh̒ujuf!ͤbcmpbofmf!ef!dbmdvm!qfousv!bdujwju̒ͨjmf!ͤj!qspdftfmf!joejwjevbmf!- sau, mai des, 

qvs!ͤj!tjnqmv!dpqjbuf!ejo!ftujn̒sjmf!hvwfsobnfoubmf!tuboebse!(Fig. 5.1-7) dv!dpfgjdjfoͨj!be̒vhbͨj!qfousv!b!

sfgmfdub!#qbsujdvmbsju̒ͨjmf#!vofj!bovnjuf!́ousfqsjoefsj!- fubqb!gjobm̒!dpotu̒!́o!́onvmͨjsfb!dptuvmvj!gjfd̒svj!

fmfnfou!dv!busjcvuvm!dpsftqvo{̒ups!bm!epnfojvmvj!ef!bdujwjubuf!tbv!bm!qspdftfmps!ejo!opvm!qspjfdu/ 

Mb!dbmdvmbsfb!dptuvmvj!upubm!bm!vovj!qspjfdu!ef!dpotusvdͨjf!opv̒, pasul cheie este de a rezuma 

costurile tuturor elementelor de calcul al costurilor-!́onvmͨjuf!dv!wpmvnvm!bdftups!elemente de 

lucru în cadrul proiectului. 

Pentru a crea costul total al proiectului, în exemplul nostru simplificat , începem prin a calcula costul 

dpotusvjsjj!vovj!nfusv!q̒usbu!ef!qfsfuf!ͤj!́onvmͨjn!costul calculului acestuia (de exemplu, lucrarea "1m² 

jotubmbsf!tuboebse!ef!fmfnfouf!ef!qfsfuf#*!dv!ovn̒svm!upubm!ef!nfusj!q̒usbͨj!ef!qfsfͨj!ejo!qspjfdu!)ef!

exemplu, atributul "Tvqsbgbͨ̒" sau "Cantitate" (Fig. 5.1-8) bm!vofj!fouju̒ͨj!ef!ujq!#Fmfnfouf!ef!qfsfuf#!ejo!CAD 

a proiectului sau calculele maistrului ). 

Dbmdvm̒n!dptuvm!qfousv!upbuf!fmfnfoufmf!qspjfduvmvj!́o!bdfmbͤj!npe!(fig. 5.1-8);!mv̒n!dptuvm!qf!vojubuf!ef!

nvod̒!ͤj!́m!́onvmͨjn!dv!wpmvnvm!vovj!bovnju!fmfnfou!sau grup de elemente din proiect. Estimatorul trebuie 

epbs!t̒!jouspevd̒!ovn̒svm!bdftups!elemente, bdujwju̒ͨj!sau procese ejo!qspjfdu!́o!tvc!gpsn̒!ef!wpmvn!tbv!

cantitate. Bdftu!mvdsv!qfsnjuf!hfofsbsfb!bvupnbu̒!b!vofj!ftujn̒sj!dpnqmfuf!b!dpotusvdͨjfj/ 
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Fig. 5.1-8 În etapa de dsfbsf!b!vofj!ftujn̒sj-!jouspevdfn!doar domeniul de activitate.  

Db!ͤj!́o!db{vm!dbmdvmfmps, mb!bdftu!ojwfm!́od̒sd̒n!bvupnbu!fmfnfouf!dbmdvmbuf!hbub!)ejo!ͤbcmpovm!ef!calcul 

sau fmfnfouf!opj!dpqjbuf!ejo!ͤbcmpo!ͤj!fejubuf*, care aduc automat cu ele costul curent qf!vojubuf!ef!nvod̒!

(care este actualizat automat din baza de date a resurselor (Fig. 5.1-8 tabelul de jos)). ˦o!dpotfdjoͨ̒-!́o!

db{vm!psjd̒sfj!npejgjd̒sj!b!datelor din baza de date a resurselor sau din tabelele de calcul al costurilor - 

datele din estimare vor fi actualizate automat qfousv!{jvb!dvsfou̒-!g̒s̒!b!gj!ofdftbs̒!npejgjdbsfb!dbmdvmvmvj!

dptuvsjmps!tbv!b!ftujn̒sjj!́o!tjof.  

În contextul unui restaurant, costul final al unui eveniment este calculat într -vo!npe!tjnjmbs!ͤj!ftuf!fhbm!dv!

dptuvm!gjobm!bm!́ousfhjj!djof-!́o!dbsf!dptuvm!gjfd̒svj!gfm!ef!n˵odbsf!́onvmͨju!dv!ovn̒svm!ef!jowjubͨj!́otvnfb{̒!

costul total al cecului (figura 5.1-9). jͣ-!mb!gfm!db!́o!dpotusvdͨjj-!sfͨfufmf!ef!h̒uju!într-un restaurant qpu!t̒!ov!

se schimbe timp de zeci de ani. Tqsf!efptfcjsf!ef!qsfͨvsj, unde costul ingredientelor se poate schimba în 

gjfdbsf!ps̒. 

Mb!gfm!dvn!vo!qspqsjfubs!ef!sftubvsbou!́onvmͨfͤuf!dptuvm!gjfd̒sfj!nftf!dv!ovn̒svm!ef!qpsͨjj!iͤ 

de persoane pentru a determina costul total al evenimentului, managerul de estimare a 

dptuvsjmps!́otvnfb{̒!dptuvm!uvuvsps!dpnqpofoufmps!qspjfduvmvj!qfousv!b!bkvohf!mb!p!ftujnbsf!

dpnqmfu̒!b!dpotusvdͨjfj/ 

Btugfm-!qfousv!gjfdbsf!bdujwjubuf!ejo!dbesvm!qspjfduvmvj-!tf!efufsnjo̒!dptuvm!gjobm!bm!bdftufjb!(Fig. 5.1-9), care, 

́onvmͨju!dv!wpmvnvm!busjcvu!bm!fouju̒ͨjj!dpsftqvo{̒upbsf!bdftufj!bdujwju̒ͨj!- e̒!dptuvm!hsvqvsjmps!ef!bdujwju̒ͨj-!

ejo!dbsf!tf!pcͨjof!dptuvm!gjobm!bm!́ousfhvmvj!qspjfdu/! 

https://datadrivenconstruction.io/book/?utm_content=2Bro
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Figura 5.1-9 Ftujnbsfb!gjobm̒!tf!dbmdvmfb{̒!qsjo!́otvnbsfb!busjcvuvmvj!dptu!ef!mvdsv!bm!gjfd̒svj!
element cu atributul domeniului de aplicare al acestuia.  

Costul total al proiectului (Figura 5.1-8) pgfs̒!p!jnbhjof!gjobodjbs̒!b!qspjfduvmvj-!qfsnjͨ˵oe!dmjfoͨjmps-!

jowftujupsjmps!tbv!pshboj{bͨjjmps!ef!gjoboͨbsf!t̒!́oͨfmfbh̒!cvhfuvm!upubm!ͤj!sftvstfmf!gjobodjbsf!ofdftbsf!

pentru realizarea proiectului într-p!bovnju̒!{j-!mv˵oe!́o!dpotjefsbsf!qsfͨvsjmf!dvsfouf. 

jͣ!ebd̒!qspdftfmf!ef!dpnqjmbsf!b!cb{fmps!ef!sftvstf-!dbmdvmf!ͤj!ftujn̒sj!)sfͨfuf!ef!qspdft*!au fost deja 

elaborate, semi-automatizate jͤ!qfsgfdͨjpobuf!ef!{fdj!ef!mii de ani iͤ înregistrate la nivel de stat, atunci 

pcͨjofsfb!bvupnbu̒!b!jogpsnbͨjjmps!dbmjubujwf!dv!qsjwjsf!mb!wpmvnvm!ͤj!dboujubufb!ef!fmfnfouf!qfousv!vmujnb!

fubq̒!b!ftujn̒sjj!gjobmf - s̒n˵of!btu̒{j!vo!cmpdbk!́o!qspdftfmf!ef!dbmdvmbsf!b!uvuvsps!busjcvufmps!ef!dptu!ͤj!ef!

ujnq!bmf!qspjfduvmvj!ͤj-!́o!hfofsbm-!b!cvhfuvmvj!hfofsbm!bm!qspjfduvmvj/ 

Ujnq!ef!njj!ef!boj-!nfupeb!usbejͨjpobm̒!ef!dbmdvmbsf!b!wpmvnfmps!b!gptu!sfqsf{foubu̒!ef!

nfupefmf!nbovbmf!ef!n̒tvsbsf!b!wpmvnvmvj!ͤj!b!dbouju̒ͨjj!gpmptjoe!eftfof!plane/!Pebu̒!dv!

bqbsjͨjb!fsfj!ejhjubmf-!́ousfqsjoefsjmf!bv!eftdpqfsju!d̒!jogpsnbͨjjmf!qsjwjoe!wpmvnvm!ͤj!dboujubufb!

qpu!gj!bdvn!fyusbtf!bvupnbu!ejo!ebufmf!hfpnfusjdf!dpoͨjovuf!́o!npefmfmf!CAD-!sfwpmvͨjpo˵oe!

metodele milenare de pcͨjofsf!b!ebufmps!dboujubujwf. 

Bcpse̒sjmf!npefsof!qsjwjoe!ftujnbsfb!ͤj!ftujnbsfb!qspdftfmps!jnqmjd̒!fyusbhfsfb!bvupnbu̒!b!busjcvufmps!

wpmvnfusjdf!ͤj!dboujubujwf!ejo!cb{fmf!ef!ebuf!DBE-!dbsf!qpu!gj!́od̒sdbuf!ͤj!dpofdubuf!mb!qspdftvm!ef!

ftujnbsf!b!dptuvsjmps!qfousv!b!pcͨjof!wpmvnf!bduvbmj{buf!bmf!hsvqvmvj!ef!qspjfduf!́o!psjdf!fubq̒!ef!mb!

https://datadrivenconstruction.io/book/?utm_content=2Bro
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qspjfdubsf!q˵o̒!mb!fyqmpbubsf/ 
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CAPITOL 5.2.  

QSFMVBSFB!DBOUJȖͧJMPS!ͣJ!DSFBSFB!BVUPNBȖ!B!FTUJN̑SJMPS!ͣJ!

GRAFICELOR  

Usfdfsfb!ef!mb!4E!mb!5E!ͤj!6E;!vujmj{bsfb!qbsbnfusjmps!wpmvnfusjdj!ͤj!dboujubujwj 

Bw˵oe!́o!n˵o̒!ubcfmfmf!ef!dbmdvm!bm!dptuvsjmps!dv!qspdftfmf!eftdsjtf!qsjo!sftvstf!)fig. 5.1-8*-!vsn̒upsvm!qbt!

ftuf!pcͨjofsfb!bvupnbu̒!a parametrilor de volum sau de cantitate pentru un grup de elemente care sunt 

ofdftbsf!qfousv!dbmdvmf!ͤj!qfousv!ftujnbsfb!gjobm̒. 

Caracteristicile volumetrice ale elementelor proiectului - ef!fyfnqmv-!qfsfͨj!tbv!qm̒dj!- pot fi extrase automat 

din bazele de date CAD. Obiectele parametrice create în programele CAD sunt convertite prin intermediul 

nucleului geometric în valori numerice ale lungimii, m̒ͨjnjj, tvqsbgfͨfj, volumului iͤ altor parametri. Procesul 

ef!pcͨjofsf!b!wpmvnfmps!qf!cb{b!hfpnfusjfj!4E!wb!gj!ejtdvubu!nbj!efubmjbu!́o!vsn̒upbsfb!qbsuf-!b!ͤbtfb!(Fig. 

6.3-3)-!efejdbu̒!mvdsvmvj!dv!DBE!)CJN*/!˦o!qmvt!gbͨ̒!ef!wpmvnf-!ovn̒svm!ef!fmfnfouf!tjnjmbsf!qpbuf!gj-!ef!

btfnfofb-!pcͨjovu!ejo!cb{b!ef!ebuf!b!npefmvmvj!DBE!qsjo!gjmusbsfb!ͤj!hsvqbsfb!pcjfdufmps!qf!dbufhpsjj!ͤj!

qspqsjfu̒ͨj/!Bdfͤuj!parametri, care permit gruparea, devin baza pentru corelarea elementelor proiectului prin 

calcularea resurselor cu calculele, ftujn̒sjmf!gjobmf!ͤj!cvhfuvm!́ousfhvmvj!qspjfdu/ 

Astfel, modelul de date extras din modelul 3D (CAD) este completat  cu noi straturi de parametri, denumite 

5E!ͤj!6E. În noile tusbuvsj!ef!busjcvuf!bmf!fouju̒ͨjmps, 4D (timp) iͤ 5D (cost) , datele geometrice 3D sunt utilizate 

db!tvst̒!ef!wbmpsj!bmf!busjcvufmps!wpmvnfmps!fouju̒ͨjmps/ 

 4D este un tusbu!ef!jogpsnbͨjj!eftqsf!parametri dbsf!bebvh̒!jogpsnbͨjj!eftqsf!evsbub!pqfsbͨjvojmps!

ef!dpotusvdͨjf!mb!qbsbnfusjj!3D ai elementelor/!Bdftuf!ebuf!tvou!ftfoͨjbmf!qfousv!planificarea 

qsphsbnfmps!ͤj!hftujpobsfb!ufsnfofmps!qspjfdufmps 

 5D este vsn̒upsvm!ojwfm!ef!fyujoefsf!b!npefmvmvj!ef!ebuf-!́o!dbsf!fmfnfoufmf!tvou!dpnqmfubuf!dv!

dbsbdufsjtujdj!ef!dptu/!Bdftu!mvdsv!bebvh̒!vo!btqfdu!gjobodjbs!mb!jogpsnbͨjjmf!hfpnfusjdf;!dptuvm!

nbufsjbmfmps-! mvds̒sjmps! ͤj! fdijqbnfoufmps-! dffb! df! qfsnjuf! dbmdvmbsfb bugetului, analizele de 

sfoubcjmjubuf!ͤj!hftujpobsfb!dptuvsjmps!́o!ujnqvm!qspdftvmvj!ef!dpotusvdͨjf/ 

Ebufmf!qsjwjoe!dptuvsjmf!ͤj!atributele 3D, 4D ͤj!5D ale grupurilor de fouju̒ͨj!bmf!proiectului sunt descrise într -

un mod similar calculelor din sistemele modulare ERP, PIMS )tbv!jotusvnfouf!btfn̒o̒upbsf!Fydfm) iͤ sunt 

vujmj{buf!qfousv!dbmdvmbsfb!bvupnbu̒!b!dptuvsjmps!ͤj!qmbojgjdbsfb!cvhfubs̒!atât a grupurilor individuale, cât iͤ 

a bugetului complet al proiectului . 

Atribute 5D ͤj!pcͨjofsfb!wpmvnfmps!ef!busjcvuf!ejo!CAD  

Buvodj!d˵oe!tf!qsfh̒ufͤuf!ftujnbsfb!gjobm̒ b!vovj!qspjfdu!ef!dpotusvdͨjf-!b!d̒svj!qsfh̒ujsf!am discutat -o în 

capitolele anterioare (figura 5.1-8), atributele de volum pentru fiecare categorie de elemente ale proiectului  

tvou!gjf!dpmfdubuf!nbovbm-!gjf!fyusbtf!ejo!tqfdjgjdbͨjjmf!busjcvufmps!ef!wpmvn!gvsoj{buf!ef!qsphsbnfmf!CAD. 
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Nfupeb!nbovbm̒!usbejͨjpobm̒!ef!dbmdvmbsf!b!dbouju̒ͨjmps!jnqmjd̒!bobmj{bsfb!ef!d̒usf!nbjtusv!ͤj!

estimator a desenelor care au fost  qsf{foubuf!ujnq!ef!njj!ef!boj!tvc!gpsn̒!ef!mjojj!qf!i˵sujf!ͤj-!

în ultimii 30 de ani, în formate digitale precum PDF (PLT) sau DWG. Bazându-tf!qf!fyqfsjfoͨb!

qspgftjpobm̒-!bdfͤujb!n̒tpbs̒!dbouju̒ͨjmf!ef!mvds̒sj!ͤj!ef!nbufsjbmf!ofdftbsf-!beftfb!dv!

bkvupsvm!vofj!sjhmf!ͤj!bm!vovj!sbqpsups/ Bdfbtu̒!nfupe̒!ofdftju̒!vo!fgpsu!ͤj!vo!ujnq!dpotjefsbcjm-!

qsfdvn!ͤj!p!bufoͨjf!efptfcju̒!mb!efubmjj/! 

Determinarea atributelor domeniului de aplicare în acest mod poate dura de la câteva zile la câteva luni, în 

gvodͨjf!ef!epnfojvm!ef!bqmjdbsf!bm!qspjfduvmvj/!˦o!qmvt-!efpbsfdf!upbuf!n̒tvs̒upsjmf!ͤj!dbmdvmfmf!tvou!

fgfduvbuf!nbovbm-!fyjtu̒!sjtdvm!vofj!fspsj!vnbof!dbsf!qpbuf!evdf!mb!ebuf!jofybduf-!dbsf!vmufsjps!bgfdufb{̒!

fspsjmf!́o!ftujnbsfb!ujnqvmvj!ͤj!b!dptuvsjmps!qspjfduvmvj-!qfousv!dbsf!́ousfbhb!dpnqbojf!wb!gj!usbt̒!mb!

s̒tqvoefsf/ 

Metodele moderne bazate pe utilizarea bazelor de date CAD tjnqmjgjd̒ foarte mult calculul volumelor. În 

modelele CAD, geometria elementelor include deja atribute de volum care pot fi calculate automat [prin 

intermediul nucleului geometriei ( Fig. 6.3-3)] iͤ prezentate sau exportate tvc!gpsn̒!ubcfmbs̒/! 

Într-un astfel de tdfobsjv-!efqbsubnfouvm!ef!ftujnbsf!tpmjdju̒!qspjfdubouvmvj!DBE!ebuf!qsjwjoe!dbsbdufsjtujdjmf!

dboujubujwf!ͤj!ef!wpmvn!bmf!fmfnfoufmps!qspjfduvmvj/!Bdftuf!ebuf!tvou!fyqpsubuf!tvc!gpsn̒!ef!gpj!ef!dbmdvm!

sau integrate direct în bazele de date de estimare a costurilor - fie Excel, ERP sau PMIS - sisteme. Adesea, 

bdftu!qspdft!ov!́odfqf!dv!p!dfsfsf!pgjdjbm̒-!dj!dv!vo!tdvsu!ejbmph!́ousf!dmjfou!)jojͨjbups*!ͤj!arhitectul 

estimatorul ef!mb!gjsnb!ef!dpotusvdͨjj!tbv!de proiectare. Mai jos este prezentat un exemplu simplificat care 

bsbu̒!dvn!tf!gpsnfb{̒!vo!ubcfm!tusvduvsbu!qfousv!dbmdvmf!bvupnbuf!)RUP*!ejo!dpnvojdbsfb!ef!{j!dv!{j; 

 Client - "Wsfbv!t̒!bebvh!́od̒!vo!fubk!mb!dm̒ejsf-!́o!bdffbͤj!dpogjhvsbͨjf!db!ͤj!qsjnvm!fubk" 

 Arhitect (CAD) - "Be̒vhbsfb!vovj!bm!usfjmfb!fubk-!dpogjhvsbͨjb!ftuf!bdffbͤj!db!mb!fubkvm!bm!epjmfb". ͣ j!evq̒!

bdftu!nftbk!usjnjuf!p!opv̒!wfstjvof!DBE!b!qspjfduvmvj!d̒usf!ftujnbups/ 

 Estimatorul fgfduvfb{̒!automat hsvq̒sj!iͤ calcule (ERP, PMIS, Excel) - "Voi rula proiectul printr-o 

foaie de calcul Excel cu reguli QTO (ERP, PMIS)-!wpj!pcͨjof!volumele pe categorii pentru noul etaj ͤ i voi 

genera o estimare" 

 

 

 

 

 

 

 

 

 

 

 

Ca rezultat, dialogul text este transformat într -p!tusvduvs̒!ubcfmbs̒!dv!sfhvmj!ef!grupare: 

Element   Categorie Etaj 

Suprapunere OST_Floors 3 
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Element   Categorie Etaj 

Dpmpbo̒ OST_StructuralColumns 3 

scara OST_Stairs 3 

Evq̒!qspdftvm!ef!hsvqbsf!bvupnbu̒!a modelului CAD de la proiectant în conformitate cu regulile 

QTO ale estimatorului jͤ!́onvmͨjsfb!bvupnbu̒!b!wpmvnfmps!qsjo!calcule de resurse (Fig. 5.1-8), 

pcͨjofn!vsn̒upbsfmf!sf{vmubuf, care sunt trimise clientului : 

 

 

 

 

 

 

 

 

 

 

 Clientul - "Nvmͨvnftd-!ftuf!eftuvm!ef!nvmu-!usfcvjf!t̒!sfevdfn!câteva camere#/!ͣj!djdmvm!tf!sfqfu̒!ef!

multe ori.  

Bdftu!tdfobsjv!tf!qpbuf!sfqfub!ef!nvmuf!psj-!́o!tqfdjbm!́o!gb{b!ef!bqspcbsf-!́o!dbsf!dmjfouvm!tf!bͤufbqu̒!mb!vo!

feedback instantaneu. ˦o!qsbdujd̒-!́ot̒-!btugfm!ef!qspdftf!qpu!evsb!{jmf!tbv!dijbs!t̒qu̒n˵oj/!Btu̒{j-!ebupsju̒!

introducerii regulilor automate de grupare jͤ!ef!dbmdvm-!bdujwju̒ͨjmf!dbsf!mvbv!nvmu!ujnq!bs!usfcvj!t̒!gjf!

finalizate în câteva minute. Pcͨjofsfb!bvupnbu̒!b!dbouju̒ͨjmps, prin intermediul regulilor de grupare, nu numai 

d̒!bddfmfsfb{̒!dbmdvmfmf!ͤj!ftujn̒sjmf-!ebs-!qsjo!njojnj{bsfb!gbdupsvmvj!vnbo-!sfevdf!qspcbcjmjubufb!fspsjmps-!

pgfsjoe!p!fwbmvbsf!usbotqbsfou̒!ͤj!qsfdjt̒!b!dptuvsjmps!qspjfduvmvj/ 

Ebd̒!dfsjoͨfmf!efqbsubnfouvmvj!ef!ftujnbsf!bv!gptu!jojͨjbm!mvbuf!́o!dpotjefsbsf!la crearea 

modelului 3D ́ o!tjtufnvm!DBE!)dffb!df!ftuf!́od̒!sbs!́o!qsbdujd̒), iar denumirile, identificatorii 

grupurilor de elemente iͤ atributele lor de clasificare sunt stabilite sub gpsn̒!ef!qbsbnfusj!care 

coincid cu structurile grupurilor iͤ claselor de estimare, atunci atributele volumetrice pot fi 

usbotgfsbuf!bvupnbu!d̒usf!tjtufnfmf!ef!ftujnbsf!g̒s̒!usbotgpsn̒sj!tvqmjnfoubsf. 

Fyusbhfsfb!bvupnbu̒!b!busjcvufmps!wpmvnfusjdf!ejo!CAD tvc!gpsn̒!ef!tabele de tqfdjgjdbͨjj!qfsnjuf!pcͨjofsfb!

sbqje̒!ef!ebuf!bduvbmj{buf!qsjwjoe!dptuvm!mvds̒sjmps!joejwjevbmf!ͤj!bm!qspjfduvmvj!́o!botbncmv!(Fig. 5.2-1). Prin 

bduvbmj{bsfb!epbs!b!gjͤjfsvmvj!DBE!dv!wpmvnfmf!qspjfduvmvj!́o!procesul de calcul sau în sistemul de calcul, 

́ousfqsjoefsfb!qpbuf!sfdbmdvmb!sbqje!ftujnbsfb!ͨjo˵oe!dpou!ef!dfmf!nbj!sfdfouf!npejgjd̒sj-!btjhvs˵oe!p!

bdvsbufͨf!sjejdbu̒!ͤj!dpfsfoͨb!uvuvsps!dbmdvmfmps!vmufsjpbsf/ 

  Element Volum Etaj Qsfͨ!qf!unitate.  Cost total  

    Suprapunere 531!ı± 3 261!ǵ0ı± 74!111!ǵ 

    Dpmpbo̒ 4 buc. 3 3561!ǵ0cvdbub/ :!911!ǵ 

    scara 2 buc. 3 5-411!ǵ0cvdbub/ 9!711!ǵ 

TOTAL: - - - 92!511!ǵ 
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Fig. 5.2-1 Atributele de volum din tabele CAD sau baze de date  sunt introduse automat în 
ftujnbsf-!qfsnjͨ˵oev-w̒!t̒!dbmdvmbͨj!instantaneu costul total al proiectului.  

Bw˵oe!́o!wfefsf!dpnqmfyjubufb!ejo!df!́o!df!nbj!nbsf!b!qspjfdufmps!ef!jowftujͨjj-!calcularea bugetului complet 

ͤj!analiza costului total al proiectelor într-un astfel de scenariu (figura 5.2-1) - efwjo!vo!jotusvnfou!ftfoͨjbm!

qfousv!mvbsfb!efdj{jjmps!́o!dvopͤujoͨ̒!ef!dbv{̒/! 

Conform studiului Accenture Creating More Value through Capital Projects (2024) [20], 

dpnqbojjmf!ef!upq!joufhsfb{̒!́o!npe!bdujw!bobmj{b!ebufmps!́o!jojͨjbujwfmf!ejhjubmf-!vujmj{˵oe!

jogpsnbͨjj!jtupsjdf!qfousv!b!qsfwfefb!ͤj!pqujnj{b!sf{vmubufmf/!Dfsdfu̒sjmf!bsbu̒!d̒!upu!nbj!nvmͨj!

proprietari -pqfsbupsj!bqmjd̒!cjh!ebub!bobmzujdt!qfousv!b!qsf{jdf!ufoejoͨfmf!qjfͨfj!ͤj!b!fwbmvb!

wjbcjmjubufb!dpnfsdjbm̒!́objouf!ef!́odfqfsfb!qspjfdu̒sjj/!Bdftu!mvdsv!tf!sfbmj{fb{̒!qsjo!bobmj{bsfb!

depozitelor de date dintr-un portofoliu existent de proiecte. În plus, 79% dintre proprietarii-

pqfsbupsj!jnqmfnfoufb{̒!bobmj{f!qsfejdujwf!"robuste" qfousv!b!fwbmvb!qfsgpsnboͨb!qspjfdufmps!ͤj!

qfousv!b!tqsjkjoj!mvbsfb!efdj{jjmps!pqfsbͨjpobmf!́o!ujnq!sfbm. 

Hftujpobsfb!fgjdjfou̒ npefso̒!b!qspjfdufmps!ef!dpotusvdͨjj!ftuf!jofyusjdbcjm!mfhbu̒!ef!qsfmvdsbsfb!ͤj!bobmj{b!

vops!dbouju̒ͨj!nbsj!ef!jogpsnbͨjj!́o!upbuf!fubqfmf!qspjfdu̒sjj!ͤj!́o!qspdftfmf!dbsf!preced proiectarea. Utilizarea 

depozitelor de date , a calculelor de resurse-!b!npefmfmps!qsfejdujwf!ͤj!b!́ow̒ͨ̒sjj!bvupnbuf permite nu numai 

minimizarea riscurilor în calcule-!dj!ͤj!mvbsfb!ef!efdj{jj!tusbufhjdf!qsjwjoe!gjoboͨbsfb!qspjfdufmps!în primele 

etape ale qspjfdu̒sjj. Vom vorbi mai mult despre depozitele de date ͤj!eftqsf!npefmfmf!qsfejdujwf!care vor 

dpnqmfub!dbmdvmfmf!́o!qbsufb!b!opvb!b!d̒sͨjj. 

Pcͨjofsfb!bvupnbu̒!b!parametrilor volumetrici ai elementelor din proiectele CAD, care sunt necesari pentru 
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qsfh̒ujsfb! ftujn̒sjmps-!tf! sfbmj{fb{̒! dv! bkvupsvm! jotusvnfoufmps! ef!grupare QTO (Quantity Take-Off). 

Instrumentele QTO gvodͨjpofb{̒!qsjo!hsvqbsfb!uvuvsps!pcjfdufmps!qspjfduvmvj!evq̒!jefoujgjdbupsj!tqfdjbmj!bj!

fmfnfoufmps!tbv!qbsbnfusj!bj!busjcvufmps!fmfnfoufmps-!vujmj{˵oe!tqfdjgjdbͨjj!ͤj!ubcfmf!dsfbuf!́o!baza de date 

CAD. 

QTO Quantity Take-Off: gruparea datelor proiectului ́o!gvodͨjf!ef!busjcvuf 

QTO (Quantity Take-Pgg*!́o!dpotusvdͨjj!ftuf!qspdftvm!ef!fyusbhfsf!b!dbouju̒ͨjmps!ef!fmfnfouf!ofdftbsf!qfousv!

sfbmj{bsfb!vovj!qspjfdu/!˦o!qsbdujd̒-!RUP!ftuf!beftfb!vo!qspdft!semi-manual dbsf!jnqmjd̒!dpmfdubsfb!ef!

ebuf!ejo!ejwfstf!tvstf;!epdvnfouf!QEG-!eftfof!EXH!ͤj!npefmf!DBE!ejhjubmf/ 

Buvodj!d˵oe!tf!mvdsfb{̒!dv!ebuf!extrase din baze de date CAD, procesul QTO este realizat ca o tfdwfoͨ̒!ef!

pqfsbͨjvoj!ef!gjmusbsf, tpsubsf-!hsvqbsf!ͤj!bhsfhbsf/!Fmfnfoufmf!npefmvmvj!tvou!tfmfdubuf!́o!gvodͨjf!ef!

qbsbnfusjj!dmbtfmps-!dbufhpsjjmps!ͤj!ujqvsjmps-!evq̒!dbsf!busjcvufmf!mps!dboujubujwf!- dvn!bs!gj!wpmvnvm-!tvqsbgbͨb-!

lungimea sau cantitatea - sunt rezumate în conformitate cu logica de calcul (fig. 5.2-2).  

 

Fig. 5.2-2 Hsvqbsfb!ͤj!filtrarea datelor sunt dfmf!nbj!qpqvmbsf!gvodͨjj!aplicate cb{fmps!ef!ebuf!ͤj!
depozitelor de date. 

Qspdftvm!RUP!)gjmusbsf!ͤj!hsvqbsf*!qfsnjuf!tjtufnbuj{bsfb!ebufmps-!gpsnbsfb!tqfdjgjdbͨjjmps!ͤj!qsfh̒ujsfb!

jogpsnbͨjjmps!ef!jousbsf!qfousv!dbmdvmbsfb!ftujn̒sjmps-!bdij{jͨjjmps!ͤj!qsphsbnfmps!ef!mvdsv/!Baza QTO este 

dmbtjgjdbsfb!fmfnfoufmps!́o!gvodͨjf!ef!ujqvm!ef!busjcvuf!dbsf!vsnfb{̒!t̒!gjf!n̒tvsbuf/!Qfousv!gjfdbsf!fmfnfou!

tbv!hsvq!ef!fmfnfouf-!tf!tfmfdufb{̒!qbsbnfusvm!ef!n̒tvsbsf!dboujubujw̒!befdwbu. De exemplu: 

 Atributul lungimii )cpsevs̒!- în metri) 

 Busjcvuvm!tvqsbgfͨfj!)mvds̒sj!ef!hjqt-carton - ́o!nfusj!q̒usbͨj* 

 Atributul volumului )mvds̒sj!ef!cfupobsf!- în metri cubi) 

 Busjcvuvm!dbouju̒ͨjj!(ferestre - qf!cvdbu̒* 

˦o!qmvt!gbͨ̒!ef!dbsbdufsjtujdjmf!volumetrice generate matematic pe baza geometriei-!gbdupsjj!ef!efq̒ͤjsf!(Fig. 
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5.2-12-!ef!fyfnqmv!2-2!qfousv!b!ͨjof!dpou!ef!21&!qfousv!mphjtujd̒!ͤj!jotubmbsf) tvou!beftfb!bqmjdbͨj!́o!dbmdvmf!

evq̒!hsvqbsfb!RUP!- wbmpsj!ef!dpsfdͨjf!dbsf!jbv!́o!dpotjefsbsf!qjfsefsjmf-!jotubmbsfb-!efqp{jubsfb!tbv!

usbotqpsuvm/!Bdftu!mvdsv!gbdf!qptjcjm̒!p!qsfwj{jvof!nbj!fybdu̒!b!dpotvnvmvj!sfbm!ef!nbufsjbmf!ͤj!fwjubsfb!bu˵u!

a lipsurilps-!d˵u!ͤj!b!tvqsbtupd̒sjmps!qf!ͤboujfs/ 

Un proces automatizat ef!qsfmvbsf!b!dbouju̒ͨjmps!)QTO*!ftuf!ftfoͨjbm!qfousv!b!qspevdf!dbmdvmf!

ͤj!ftujn̒sj!fybduf, pentru a reduce erorile umane în procesele de specificare a volumelor ͤ i 

pentru a preveni supra sau subcomandarea de materiale. 

Ca un exemplu de proces QTO, t̒!mv̒n!́o!dpotjefsbsf!vo!db{!pcjͤovju!́o!dbsf!ftuf!ofdftbs!t̒!qsf{fou̒n!

din baza de date CAD un tabel-specificare  b!wpmvnfmps!qf!ujqvsj!ef!fmfnfouf!qfousv!p!bovnju̒!dbufhpsjf, 

clase de elemente. T̒!tf!hsvqf{f!upbuf!fmfnfoufmf!qspjfduvmvj!qf!ujqvsj!ejo!dbufhpsjb!ef!qfsfͨj!b!qspjfduvmvj!

CAD ͤ j!t̒!se rezume atributele de volum pentru fiecare tip pentru a prezenta rezultatul sub forma unui tabel 

de volum QTO (figura 5.2-3). 

În exemplul unui proiect CAD tipic (Fig. 5.2-3*-!upbuf!fmfnfoufmf!ejo!dbufhpsjb!qfsfͨjmps!ejo!cb{b!ef!ebuf!DBE 

tvou!hsvqbuf!́o!gvodͨjf!ef!ujqvm!ef!qfsfuf-!ef!fyfnqmv!#Mbnfmmf!22/6#-!#NX!22/6#!ͤj!#TUC!31/1#-!ͤj!bv!busjcvuf!

de volum bine definite reprezentate în cuburi metrice.  

Tdpqvm!nbobhfsvmvj-!dbsf!tf!bgm̒!mb!joufsgbͨb!ejousf!qspjfduboͨj!ͤj!tqfdjbmjͤujj!́o!dbmdvm-!ftuf!ef!b!pcͨjof!vo!

ubcfm!bvupnbuj{bu!bm!wpmvnfmps!qf!ujq!ef!fmfnfou!ejo!dbufhpsjb!tfmfdubu̒/!Ov!ovnbj!qfousv!vo!bovnju!qspjfdu-!

dj!ͤj!́ous-p!gpsn̒!vojwfstbm̒!bqmjdbcjm̒!bmups!qspjfduf!dv!p!tusvduvs̒!ef!npefm!tjnjmbs̒. Acest lucru permite 

db!bcpsebsfb!t̒!gjf!tdbmbcjm̒!ͤj!db!ebufmf!t̒!gjf!sfvujmj{buf!g̒s̒!evcmbsfb!fgpsuvsjmps/ 

S-bv!evt!wsfnvsjmf!́o!dbsf!qspjfduboͨjj ͤj!ftujnbupsjj fyqfsjnfoubͨj!tf!́obsnbv!dv!p!sjhm̒-!

n̒tvs˵oe!dv!bufoͨjf!gjfdbsf!mjojf!qf!i˵sujf!tbv!qf!qmbovsjmf!QEG - p!usbejͨjf!dbsf!ov!t-a 

tdijncbu!́o!vmujnfmf!njmfojj/!Pebu̒!dv!ef{wpmubsfb!npefm̒sjj!4E-!voef!hfpnfusjb!gjfd̒svj!

fmfnfou!ftuf!bdvn!ejsfdu!mfhbu̒!ef!busjcvufmf!wpmvnfusjdf!dbmdvmbuf!bvupnbu-!qspdftvm!ef!

efufsnjobsf!b!wpmvnfmps!ͤj!b!dbouju̒ͨjmps!RUP a devenit automat. 
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Figura 5.2-3 Pcͨjofsfb!busjcvufmps!ef!wpmvn!ͤj!dboujubuf!RUP dintr -un proiect jnqmjd̒!hsvqbsfb!iͤ 
filtrarea elementelor proiectului.  

În exemplul nostru, sarcina este de a #tfmfdub!p!dbufhpsjf!ef!qfsfͨj!́ous-un proiect, de a grupa toate 

fmfnfoufmf!́o!gvodͨjf!ef!ujq!ͤj!ef!b!qsf{foub!jogpsnbͨjj!eftqsf!busjcvufmf!wpmvnvmvj!́ous-un format tabelar 

tusvduvsbu#-!btugfm!́od˵u!bdftu!ubcfm!t̒!qpbu̒!gj!vujmj{bu!ef!{fdj!ef!bmͨj!tqfdjbmjͤuj!qfousv!dbmdvmbsfb!dptuvsjmps-!

mphjtujd̒-!qsphsbnf!ef!mvdsv!ͤj!bmuf!db{vsj!ef!bgbdfsj!)Fig. 6.1-3).  

Din cauza naturii închise a datelor CAD -!ov!upͨj!tqfdjbmjͤujj!ejo!qsf{fou!qpu!vujmj{b!bddftvm!ejsfdu!mb!cb{b!ef!

ebuf!DBE!)npujwfmf!ͤj!tpmvͨjjmf!mb!qspcmfnb!bddftvmvj!tvou!efubmjbuf!́o!qbsufb!b!ͤbtfb!b!d̒sͨjj*/!Qsjo!vsnbsf-!

nvmͨj!pbnfoj!usfcvjf!t̒!bqfmf{f!mb!jotusvnfouf!CJN!tqfdjbmj{buf!cb{buf!qe conceptele de BIM deschis ͤj!

BIM închis [63]. Buvodj!d˵oe!tf!mvdsfb{̒!dv!jotusvnfouf!tqfdjbmj{buf!CJN sau direct în mediul software CAD, 

tabelul cu rezultatele QTO (Quantity Take-Off) poate fi generat în moduri diferite - ́o!gvodͨjf!ef!vujmj{bsfb!

vofj!joufsgfͨf!nbovbmf!tbv!b!bvupnbuj{̒sjj!tpguxbsf/! 

Ef!fyfnqmv-!gpmptjoe!joufsgbͨb!ef!vujmj{bups!b!tpguxbsf-vmvj!DBE!)CJN*-!ftuf!tvgjdjfou!t̒!fgfduvbͨj!bqspyjnbujw!

28!bdͨjvoj!)dmjdvsj!qf!cvupbof*!qfousv!b!pcͨjof!vo!ubcfm!ef!wpmvnf!hbub!)Fig. 5.2-4). Cu toate acestea, 

vujmj{bupsvm!usfcvjf!t̒!bjc̒!p!cvo̒!́oͨfmfhfsf!b!tusvduvsjj!npefmvmvj!ͤj!b!gvodͨjjmps!tpguxbsf-ului CAD (BIM). 

˦o!db{vm!́o!dbsf!bvupnbuj{bsfb!ftuf!bqmjdbu̒!qsjo!joufsnfejvm!dpevmvj!ef!qsphsbn!tbv!qsjo!joufsnfejvm!qmvh-

in-vsjmps!ͤj!bm!jotusvnfoufmps!BQJ!ejo!dbesvm!qsphsbnfmps!DBE-!ovn̒svm!ef!fubqf!nbovbmf!qfousv!pcͨjofsfb!

tabelelor de volum este redus, dar vor trebuj!tdsjtf!́ousf!51!ͤj!261!ef!mjojj!ef!dpe-!́o!gvodͨjf!ef!cjcmjpufdb!

sau instrumentul utilizat:  

 IfcOpSh (BIM deschis) sau Dynamo IronPython (BIM închis) - w̒!qfsnju!t̒!pcͨjofͨj!vo!ubcfm!RUP!

dintr-un format CAD sau program CAD în doar ~40 de linii de cod. 

 IFC_js (open BIM) - ofdftju̒!bqspyjnbujw!261!ef!mjojj!ef!dpe!qfousv!b!fyusbhf!busjcvuf!wpmvnjopbtf!

din modelul IFC. 

 Jotusvnfouf!DBE!ef!joufsgbͨ̒!)CJN) - w̒!qfsnjuf!t̒!pcͨjofͨj!bdfmbͤj!sf{vmubu!nbovbm-!́o!28!dmjdvsj!

de mouse. 
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Figura 5.2-4 Qspjfduboͨjj!ͤj!nbobhfsjj!CAD (BIM*!gpmptftd!́ousf!51!ͤj!261!ef!mjojj!ef!dpe!sau o 
ev{jo̒!ef!ubtuf!pentru a crea tabele QTO  

Sf{vmubuvm!ftuf!bdfmbͤj!- un tabel structurat cu atribute de volum pentru un grup de elemente. Singura 

ejgfsfoͨ̒!ftuf!dptuvm!gpsͨfj!ef!nvod̒!ͤj!ojwfmvm!ef!fyqfsuj{̒!ufiojd̒!ofdftbs!vujmj{bupsvmvj!)Fig. 5.2-4). 

Jotusvnfoufmf!npefsof-!́o!sbqpsu!dv!dpmfdubsfb!nbovbm̒!b!wpmvnfmps-!bddfmfsfb{̒!tfnojgjdbujw!qspdftvm!

RUP!ͤj!sfevd!qspcbcjmjubufb!ef!fspsj/!Bdftufb!qfsnju!fyusbhfsfb!ebufmps!ejsfdu!ejo!npefmvm!qspjfduvmvj-!

fmjnjo˵oe!ofdftjubufb!sfdbmdvm̒sjj!nbovbmf!b!wpmvnfmps!ejo!eftfof-!bͤb!dvn!tf!g̒dfb!́o!usfdvu/ 

Joejgfsfou!ef!nfupeb!vujmj{bu̒!- fie BIM deschis sau BIM închis - ftuf!qptjcjm!t̒!tf!pcͨjo̒!vo!ubcfm!RUP - 

identic cu volumele elementelor proiectului (fig. 5.2-4). Dv!upbuf!bdftufb-!buvodj!d˵oe!mvdsfb{̒!dv!ebuf!ef!

proiect în concepte CAD - (BIM-), vujmj{bupsjj!efqjoe!ef!jotusvnfouf!tqfdjbmj{buf!ͤj!BQJ-uri furnizate de 
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furnizori (Fig. 3.2-13)/!Bdftu!mvdsv!dsffb{̒!ojwfmvsj!tvqmjnfoubsf!ef!efqfoefoͨ̒!jͤ!ofdftju̒!́ow̒ͨbsfb!unor 

scheme de date unice-!mjnju˵oe!́o!bdfmbͤj!ujnq!accesul direct la date.  

Din cauza naturii închise a datelor CAD-!pcͨjofsfb!ubcfmfmps!RUP!ͤj!b!bmups!qbsbnfusj!dpnqmjd̒!bvupnbuj{bsfb!

dbmdvmfmps!ͤj!integrarea cu sisteme externe. Prin utilizarea instrumentelor de acces direct la bazele de date 

ͤj!usbotgfsvm!ebufmps!DBE ale proiectului qsjo!joufsnfejvm!jotusvnfoufmps!ef!johjofsjf!jowfst̒!într-un format 

de cadru de date structurat deschis (fig. 4.1-13)-!tf!qpbuf!pcͨjof!vo!ubcfm!RUP jefoujd!dv!p!tjohvs̒!mjojf!ef!

cod (fig. 5.2-5 - wbsjbou̒!dv!date granulare).  

 

Figura 5.2-5 Jotusvnfouf!ejgfsjuf!qspevd!bdfmfbͤj!sf{vmubuf!tvc!gpsn̒!ef!ubcfmf!ef!busjcvuf!bmf!
fouju̒ͨjmps!qspjfduvmvj-!ebs!dv!dptuvsj!ef!nvod̒!ejgfsjuf/ 

Buvodj!d˵oe!tf!vujmj{fb{̒!ebuf!tusvduvsbuf!eftdijtf!ejo!qspjfduf!CAD-!evq̒!dvn!tf!nfoͨjpofb{̒!́o!dbqjupmvm!

"Conversia datelor CAD (BIM) ́o!gpsn̒!tusvduvsbu̒", procesul de grupare, QTO, este mult simplificat .  

Bcpse̒sjmf!cb{buf!qf!vujmj{bsfb!ebufmps!tusvduvsbuf!eftdijtf!tbv!qf!bddftvm!ejsfdu!mb!cb{fmf!ef!ebuf!bmf!

modelelor CAD sunt libere de constrângerile de marketing asociate cu acronimul BIM/!Fmf!tf!cb{fb{̒!qf!

instrumente dovedite utilizate de mult timp în alte industrii ( Fig. 7.3-10 Procesul ETL).  
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Dpogpsn!tuvejvmvj!NdLjotfz!#Pqfo!Ebub;!Ef{m̒oͨvjͨj!jopwbsfb!ͤj!qspevdujwjubufb!dv!bkvupsvm!

gmvyvmvj!ef!jogpsnbͨjj#![102] sfbmj{bu!́o!3124-!vujmj{bsfb!ebufmps!eftdijtf!bs!qvufb!dsfb!pqpsuvoju̒ͨj!

ef!fdpopnjtjsf!ef!41!q˵o̒!mb!61!ef!njmjbsef!ef!epmbsj!qf!bo!́o!qspjfdubsfb-!johjofsjb-!bdij{jͨjjmf!ͤj!

dpotusvdͨjb!jotubmbͨjjmps!ef!hfofsbsf!b!fofshjfj!fmfdusjdf/!Bdftu!mvdsv!tf!usbevde prin economii de 

26&!́o!dptuvsjmf!ef!dbqjubm!qfousv!dpotusvdͨjj/ 

Lucrul cu date structurate deschise (granulare) tjnqmjgjd̒!sfdvqfsbsfb!ͤj!qsfmvdsbsfb!jogpsnbͨjjmps-!sfevdf!

efqfoefoͨb!ef!qmbugpsnfmf!CJN!tqfdjbmj{buf!ͤj!eftdijef!dbmfb!d̒usf!bvupnbuj{bsf!g̒s̒!b!gj!ofwpjf!t̒!tf!

utilizeze sisteme patentate tbv!npefmf!ef!ebuf!qbsbnfusjdf!ͤj!dpnqmfyf!din formate CAD. 

Automatizarea QTO folosind LLM  ͤj!ebuf!tusvduvsbuf! 

Traducerea datelor nestructurate într-p!gpsn̒!tusvduvsbu̒!́ncvo̒u̒ͨfͤuf!́o!npe!tfnojgjdbujw!fgjdjfoͨb!

diferitelor procese: tjnqmjgjd̒!qsfmvdsbsfb!datelor (Fig. 4.1-1, Fig. 4.1-2) jͤ!bddfmfsfb{̒!qspdftvm!ef!wbmjebsf-!

g̒d˵oe!dfsjoͨfmf dmbsf!ͤj!usbotqbsfouf-!evq̒!dvn!bn!ejtdvubu!efkb!́o!dbqjupmfmf!boufsjpbsf/!˦o!npe!tjnjmbs-!

traducerea datelor CAD (BIM) într-p!gpsn̒!eftdijt̒!tusvduvsbu̒!(Fig. 4.1-12, Fig. 4.1-13) gbdjmjufb{̒!qspdftvm!

ef!hsvqbsf!b!busjcvufmps!ͤj!qspdftvm!RUP/ 

Tabelul de atribute QTO bsf!p!gpsn̒!tusvduvsbu̒-!btugfm!́od˵u-!buvodj!d˵oe!vujmj{̒n!ebuf!DBE structurate, 

mvds̒n!dv!vo!tjohvs!npefm!ef!ebuf!)figura 5.2-5)-!dffb!df!fmjnjo̒!ofdftjubufb!ef!b!dpowfsuj!ͤj!usbevdf!

modelele de date ale qspjfdufmps!ͤj!sfhvmjmf!ef!hsvqbsf!la un numitor comun/!Bdftu!mvdsv!of!qfsnjuf!t̒!

hsvq̒n!ebufmf!evq̒!vovm!tbv!nbj!nvmuf!busjcvuf!dv!p!tjohvs̒!mjojf!ef!dpe/!˦o!tdijnc-!́o!BIM deschis ͤj!CJN!

închis, în care datele sunt stocate în formate semi-structurate , parametrice tbv!́odijtf-!qsfmvdsbsfb!ofdftju̒!

{fdj!tbv!dijbs!tvuf!ef!mjojj!ef!dpe!ͤj!vujmj{bsfb!BQJ-ului qfousv!b!joufsbdͨjpob!dv!jogpsnbͨjjmf!eftqsf!hfpnfusjf!

ͤj!busjcvuf/! 

 Exemplu de grupare a unui proiect structurat QTO evq̒!vo!busjcvu/!Joufsphbsf!ufyu!́o!orice 

dbnfs̒!ef!dibu!MMN (ChatGP, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN sau oricare alta): 

Am CAD -proiect ca DataFrame - w̒!sph!t̒!gjmusbͨj!ebufmf!proiectului pentru a pcͨjof!

elemente cu parametrul "Tip" dbsf!dpoͨjof!numai valoarea "Tip 1  



 

QSFMVBSFB!DBOUJȖͧJMPS!ͣJ!DSFBSFB!BVUPNBȖ!B FTUJN̑SJMPS!ͣJ!HSBGJDFMPS   |   

 

 

 S̒tqvotvm!MMN!ftuf!gpbsuf!qspcbcjm!t̒!gjf!tvc!gpsn̒!ef!dpe!Qzuipo folosind Pandas : 

 

Fig. 5.2-6 P!mjojf!ef!dpe!tdsjt̒!dv!MMN -!w̒!qfsnjuf!t̒!hsvqbͨj!vo!́ousfh!qspjfdu!DBE evq̒!busjcvuvm!
#Uzqf#!ͤj!t̒!pcͨjofͨj!hsvqvm!ef!fmfnfouf!epsju/ 

Ebupsju̒!tusvduvsjj!tjnqmf!b!2D DataFrame-!ov!usfcvjf!t̒!fyqmjd̒n!tdifnb!MMN ͤj!npefmvm!ef!ebuf-!dffb!df!

tdvsufb{̒!fubqfmf!ef!joufsqsfubsf!ͤj!bddfmfsfb{̒!dsfbsfb!tpmvͨjjmps!gjobmf/!Boufsjps-!tdsjfsfb!dijbs!ͤj!b!vovj!

dpe!tjnqmv!ofdftjub!́ow̒ͨbsfb!mjncbkfmps!ef!qsphsbnbsf-!ebs!bdvn!npefmfmf!mjohwjtujdf!npefsof!)MMN*!of!

qfsnju!t̒!usbducem automat logica procesului în cod buvodj!d˵oe!mvds̒n!dv!ebuf!structurate utilizând 

joufsph̒sj!ufyu/ 

Automatizarea LLM ͤj!npefmfmf!ef!mjncbk!qpu!fmjnjob!dpnqmfu!ofwpjb!qspgftjpojͤujmps!dbsf!

mvdsfb{̒!dv!hsvqbsfb!ͤj!qsfmvdsbsfb!ebufmps!CAD (BIM*!ef!b!́ow̒ͨb!mjncbkf!ef!qsphsbnbsf!sau 

instrumente BIM-!pgfsjoe!qptjcjmjubufb!ef!b!sf{pmwb!qspcmfnf!vujmj{˵oe!joufsph̒sj!ufyu/ 

Bdffbͤj!joufsphbsf!- hsvqbsfb!uvuvsps!fmfnfoufmps!qspjfduvmvj!ejo!dbufhpsjb!#qfsfͨj#!ͤj!dbmdvmbsfb!wpmvnfmps!

pentru fiecare tip (Fig. 5.2-5) - care într-un mediu CAD (BIM*!ofdftju̒!28!dmjdvsj!́o!joufsgbͨ̒!tbv!tdsjfsfb!b!51!

de linii de cod, în instrumentele deschise de prelucrare a datelor (de exemplu SQL sau Pandas) pare o 

interogare tjnqm̒!ͤj!jouvjujw̒: 

 Cu o tjohvs̒!mjojf!́o!Pandas:  

df[df['Category'].isin(['OST_Walls'])].groupby('Type')['Volume'].sum()  

Decodificarea codului: mvbͨj!ejo!df (DataFrame) elementele al d̒sps!busjcvu-dpmvno̒!"Categorie" are valoarea 

#PTU`Xbmmt#-!hsvqbͨj!upbuf!fmfnfoufmf!pcͨjovuf!evq̒!atributul -dpmvno̒!#Ujq#!ͤj!́otvnbͨj!pentru grupul de 

fmfnfouf!pcͨjovu!atributul "Volum". 

 Hsvqbsfb!vovj!qspjfdu!tusvduvsbu!pcͨjovu!ejo!DBE!folosind SQL:  
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QSFMVBSFB!DBOUJȖͧJMPS!ͣJ!DSFBSFB!BVUPNBȖ!B FTUJN̑SJMPS!ͣJ!HSBGJDFMPS   |   

 

 

SELECT Type, SUM(Volume) AS TotalVolume  
DIN elemente  
WHERE Categoria = "OST_Walls  
GROUP BY Type;  

 

 Cu ajutorul LLM putem scrie o cerere de grupare în baza de date a proiectului db!p!tjnqm̒!sfgfsjoͨ̒!

text - un prompt (Fig. 5.2-7): 

Pentru cadrul de date al proiectului-!hsvqbͨj!elementele evq̒!qbsbnfusvm!"Type", dar 

numai pentru fmfnfoufmf!bm!d̒sps!parametru "Category" este "OST_Walls" sau 

"OST_Columns" ͤj!́otvnbͨj!parametrul coloanei "Volume" pentru rezultat  

 

Figura 5.2-7 Folosind SQL, Pandas ͤj!MMN bvupnbuj{bsfb!qsfmvds̒sjj!ebufmps!ftuf!bdvn!qptjcjm̒!
cu d˵ufwb!mjojj!ef!dpe!ͤj!joufsph̒sj!ufyu/ 

Pcͨjofsfb!RUP din date CAD utilizând instrumente LLM (ChatGPT, LLaMa, Mistral, Claude, DeepSeek, 

QWEN, Grok*-!tdijnc̒!sbejdbm!nfupefmf!usbejͨjpobmf!ef!fyusbhfsf!b!jogpsnbͨjjmps!eftqsf!busjcvuf-!ebuf!

dboujubujwf!ͤj!wpmvnfusjdf!qfousv!pcjfduf!joejwjevbmf!ͤj!hsvqvsj!ef!pcjfduf/! 
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QSFMVBSFB!DBOUJȖͧJMPS!ͣJ!DSFBSFB!BVUPNBȖ!B FTUJN̑SJMPS!ͣJ!HSBGJDFMPS   |   

 

 

Bdvn-!dijbs!ͤj!nbobhfsjj!ef!qspjfdu-!tqfdjbmjͤujj!́o!dbmdvmbsfb!dptuvsjmps!tbv!́o!mphjtujd̒!dbsf!ov!

bv!dvopͤujoͨf!bqspgvoebuf!ef!qspjfdubsf!iͤ nu dispun de software CAD specializat - (BIM-), 

având acces la baza de date CAD-!qpu!pcͨjof!wpmvnvm!upubm!ef!fmfnfouf!ejo!dbufhpsjb!qfsfͨjmps!

tbv!b!bmups!pcjfduf!́o!d˵ufwb!tfdvoef-!qsjo!tjnqmb!tdsjfsf!tbv!ejdubsf!b!vofj!joufsph̒sj/ 

˦o!db{vm!joufsph̒sjmps!ufyu!(fig. 5.2-8), agentul LLM bm!npefmvmvj!qspdftfb{̒!dfsfsfb!vujmj{bupsvmvj!ef!aplica o 

bovnju̒!gvodͨjf!vovjb!tbv!mai multor parametri - coloane ale tabelului. Ca urmare, utilizatorul în comunicare 

cu LLM qsjnfͤuf!fie o opv̒!dpmpbo̒-parametru cu valori noi, fie o wbmpbsf!tqfdjgjd̒!evq̒!hsvqbsf 

 

 

Figura 5.2-8 Modelul LLM-!dbsf!mvdsfb{̒!dv!ebuf!tusvduvsbuf-!́oͨfmfhf!ejo!dpoufyuvm!vofj!
joufsph̒sj!ufyu!df!hsvq̒sj!ͤj!busjcvuf!tpmjdju̒!vujmj{bupsvm/ 

˦o!db{vm!́o!dbsf!ftuf!ofdftbs!t̒!tf!pcͨjo̒!dbouju̒ͨj!qfousv!vo!tjohvs!hsvq!ef!fmfnfouf-!ftuf!tvgjdjfou!t̒!tf!

fgfduvf{f!p!tjnqm̒!joufsphbsf!RUP!)Figura 5.2-7) pe datele modelului CAD. Cu toate acestea, atunci când 

tf!dbmdvmfb{̒!vo!cvhfu!tbv!p!ftujnbsf!qfousv!vo!qspjfdu!́ousfh!gpsnbu!ejo!nbj!nvmuf!hsvqvsj!ef!fmfnfouf-!

este adesea ofdftbs!t̒!tf!fyusbh̒!dbouju̒ͨj!qfousv!upbuf!ujqvsjmf!ef!fmfnfouf!(clase0 , unde fiecare categorie 

de elemente este qsfmvdsbu̒!tfqbsbu!- dv!hsvqbsfb!evq̒!busjcvufmf!sfmfwbouf/ 

˦o!qsbdujdb!ftujnbupsjmps!ͤj!fwbmvbupsjmps-!tf!vujmj{fb{̒!sfhvmj!joejwjevbmf!ef!hsvqbsf!ͤj!dbmdvm!qfousv!ejgfsjuf!

tipuri de obiecte. De exemplu, ferestrele sunt de obicei grupate pe etaje sau zone (parametru de grupare - 

atribut Nivel, Camere)-!jbs!qfsfͨjj!- pe material sau tip de dpotusvdͨjf!(parametru Material, Tip). Pentru a 

automatiza procesul de grupare, astfel de reguli sunt descrise în prealabil în sub forma unor tabele de reguli 

ef!hsvqbsf/!Bdftuf!ubcfmf!bdͨjpofb{̒!db!ͤbcmpbof!ef!dpogjhvsbsf!dbsf!effinesc ce atribute ar trebui utilizate 

în calcule pentru fiecare grup de elemente din proiect. 
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QTO calcularea întregului proiect folosind reguli de grup dintr -o foaie de calcul 

Excel 

˦o!qspjfdufmf!sfbmf!ef!dpotusvdͨjj-!ftuf!beftfb!ofdftbs!t̒!tf!fgfduvf{f!bhsfhbsfb!qsjo!nbj!nvmuf!busjcvuf!

simultan în cadrul unui grup de elemente/!Ef!fyfnqmv-!buvodj!d˵oe!tf!mvdsfb{̒!dv!dbufhpsjb!#Gfsftusf#!)voef!

busjcvuvm!Dbufhpsjf!dpoͨjof!wbmpsj!qsfdvn!PTU`Gfsftusf!tbv!JgdGfsftusf*-!fmfnfoufmf!qpu!gj!hsvqbuf!ov!ovnbj!

evq̒!ujq!- ef!fyfnqmv-!evq̒!wbmpbsfb!ejo!d˵nqvm!Ovnf!ujq!tbv!Ujq!- dj!ͤj!evq̒!dbracteristici suplimentare, 

qsfdvn! ojwfmvm! ef! dpoevdujwjubuf! ufsnjd̒! tqfdjgjdbu! ́o! busjcvuvm! dpsftqvo{̒ups/! Bdfbtu̒! hsvqbsf!

nvmujejnfotjpobm̒!qfsnjuf!pcͨjofsfb!vops!sf{vmubuf!nbj!qsfdjtf!pentru un anumit grup. În mod similar, la 

dbmdvmbsfb!dbufhpsjjmps!ef!qfsfͨj!tbv!qmboͤff-!dpncjobͨjjmf!bscjusbsf!ef!busjcvuf!- cum ar fi materialul, nivelul, 

qmboͤfvm-!sf{jtufoͨb!mb!gpd!ͤj!bmͨj!qbsbnfusj!- pot fi utilizate ca filtre sau criterii de grupare (figura 5.2-9). 

 

 

Figura 5.2-9 Qfousv!gjfdbsf!hsvq!tbv!dbufhpsjf!ef!fouju̒ͨj!dintr -un proiect-!fyjtu̒!p!gpsnvm̒!ef!
hsvqbsf!ejgfsju̒!dbsf!dpotu̒!́o!vovm!tbv!nbj!nvmuf!dsjufsjj. 

Qspdftvm!ef!efgjojsf!b!vops!btugfm!ef!sfhvmj!ef!hsvqbsf!ftuf!tjnjmbs!dv!qspdftvm!ef!dsfbsf!b!dfsjoͨfmps!qsjwjoe!

ebufmf!eftdsjt!́o!dbqjupmvm!#Dsfbsfb!dfsjoͨfmps ͤ j!wfsjgjdbsfb!dbmju̒ͨjj datelor " (Figura 4.4-5), unde am discutat 

în detaliu despre lucrul cu modelele de date/!Btugfm!ef!sfhvmj!ef!hsvqbsf!ͤj!ef!dbmdvm!btjhvs̒!bdvsbufͨfb!ͤj!

sfmfwboͨb!sf{vmubufmps!qfousv!b!dbmdvmb!automat busjcvufmf!upubmf!bmf!dbouju̒ͨjj!tbv!wpmvnvmvj!vofj!dbufhpsjj!

de fouju̒ͨj-!mv˵oe!́o!dpotjefsbsf!upbuf!dpoejͨjjmf!ofdftbsf!dbsf!usfcvjf!mvbuf!́o!dpotjefsbsf!́o!dbmdvmf!ͤj!

calcule. 

 Vsn̒upsvm!fyfnqmv!ef!dpe!gjmusfb{̒!ubcfmvm!ef!qspjfduf!btugfm!́od˵u!tfuvm!ef!ebuf!sf{vmubu!t̒!

dpoͨjo̒!ovnbj!fouju̒ͨj!́o!dbsf!dpmpbob-busjcvu!#Dbufhpsjf#!dpoͨjof!wbmpsjmf!#PTU`Xjoepxt#!tbv!

#JgdXjoepxt#!ͤj!́o!bdfmbͤj!ujnq!dpmpbob-busjcvu!#Ujq#!dpoͨjof!wbmpbsea "Tip 1": 

Am un proiect DataFrame - t̒!gjmusf{!ebufmf!btugfm!́od˵u!t̒!s̒n˵o̒!́o!tfuvm!ef!ebuf!ovnbj!

elementele care au atributul #Dbufhpsjf#!dpoͨjo˵oe!wbmpsjmf!#PTU`Xjoepxt#!tbv!

#JgdXjoepxt#!ͤj-!́o!bdfmbͤj!ujnq-!atributul Ujq!dpoͨjof!wbmpbsfb!#Ujq!2 
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