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"Boiko yra IT Jamesas Carvilleisqbt ubspkp!ebvh! |l bsu”!djuvpu"
ui ftfdpopnz-!tuvqgje#!)mjfu/!#Ubj!flpopnjl b-
l ozhpkf! sfjljblgblfjtuj!ujl! wjfov! BpeBj v/
(hegsphsbnjo_ !,  sbohb*! Pl opsjou! sbtuj! Il fmj"!
o jpm! hbmjpkb!tfopw t!spn_o"!qgpthljt-ttjflijob
jhbsfl ofdfttf! ftu#/! Bvupsjvt! tbwp!tlbjuzup!
vandenyno gelmes ir seklumas veda patikima ranka ir nepajudi-

namul pngbtv-! kbv! of |l bmcbou! bgjf! jotbn™! jtu
hbmjbvtjbj-!I mbcbj! psjhjobmj"™! hhsbgj!l®“!"cfj!h
gbtufcjnbt! of!ujl!jol bousp! Bwj mhtojp/! Ubsgq
l ozh" 'twzsvpkb!ovp! fvgpsjolpprgsjubsjnp!jlj!

ujdj{np-!"pltubjtltojfllujfl!gbtjubsobwp! bousbl
dmui.Cpj |l p!'zsb!psjhjobmvt!js!ofephnbujolbt!ev

Kjit! gbufjljb!tlbjuzupkvj! _ epnj” ! _ Bwbmh"! js
wplvpkbo, j"ltuf{j "-tlvsjpt!_ I wfqgjb!upmjbv!n®
wpljf, j* ! mbufoujojp!lpotfotvbmj{np! mjhpt/!
gbubsm ! uvsj! gbgj mezn® ;! #wj wfsf! opo! ftu! o
Cpjlp!'qpBj " sjvjlevipavfpreftd "hlzgwf tokbw rh_p!! k“ ! hzwf o
jnbt!zsb!c ujobt-!1bel!ofqgbtblz jbv! mfnjbnbt

- Dr. Burkhardas Talebitari, laisvai samdomas redaktorius - taip
gbu!js!Bvsobbd@BmECpNNnfu! mfjeBjb!#Fsotu! ']
Sohn".



#Bsufnp! Cpjlp! lozhb! zsb! twbsc
tlbjunfojojn"! tubuzc”! gsbnpo_ k
wjevujoj“ ! _ npoj !)NW *! gbe_  u_/
° jvpmbjljoft! buwj-sopréepow-togdeeirpno ) b ¢
code) priemones,, npo_t! kbv! ebcbs! hbmj
evpnfojt!_ !tbwp! wfstmp!qsp-détyv

kplj™*™! hjmj“! gsphsbnbwjnp! Bj oj
|l bjovpkbo, j“! of gbuphj ™! |l pnfsdj
I fu™ /! i jtai kvietamasbveikti! Tai vertingas vadovas

wjtjfnt-!1lvsjf! of! ujl! opsj! tv
nfojo, lusbotgpsnbdj k"' -g!scbfhun!bjusjle
fgfluzwjbj!js!qgfstqgfluzwjbj/!E

°jpnjt! Bjojprjtoluj stutwbsgpi! g5
uzwvn' /[ #

-Dr. Michaelis Maxas Buehleris, Konstancos HTWG statybos
vadybos profesorius, "GemeinWerk Ventures" bendrasav-
ininkis ir nepriklausomas "DevvStream" direktorius.

#EbubEsj wfoDpotusvdujpo#! 1l ozhb
. gsbtup!tubuzcjojol“"!gbtbvmjp!
wbmeznp!tjtufnpnjt!sjc”™-11Dbj-!
jslqgsjtpujojnbt!ofu!oftvufjlijb
irgbej ejouj!ebscp!tv!tubuzcpt! e
Bsufnbt!gbgsbtub!l bmcb! gbsperp-

t!

wfsjbl!ojvpmbjljo. ebscp!tv!ev
hjof! gsbtnf! gbufjljb!Ilpolsf, ju
kartopritaikz uj ' t bwp! ebscf /! Sbhjov! wj
mjol!fjt!bvupnbuj{bwjnp!ltjtufn
jotuvej kvpujloj* 1l lozh" -!1bel!tv
tubuzcpkf!kbv!cfmeBjbtj!_ !n"t"

kus,betpok mf sj “ ! nf u-"1-uplbjj fq!'  fsu pCe ]
_Sbohb!cvt!wjtvs"#

- lhor Rogachew- ! JNU! | pngqf uf odj k" irdfou
SHE!tl bjunfojo tl!lusbotgpsnbdj k
1 "s kbt/

#Mbcbj! sfl pnfoevpkv! lozh" ! #Eb1
kaip teigiama pavadinime, aptariamas AECO informacijos val-

eznp!nfupebt-!gbhs_ t ub tnaudojupsh f o
| be! gbe_ ., jbv!jojdjkvpuj!Ilfmfu'
Manau, kad tai labai lengvai prieinama nuoroda. Knygoje ne tik

jotbnjbj! bgBwf mhjbnbt! BFDP! gqsj
evpnfozt!js!lgsjtubupnpt! | fehij pt
gbufjljbnb!ebvh! mbcbj!obvejoh”
evpnfo®™!obmujoj” ! js! hbmvujojop!
qgbwz{ejo_njt!ebscp!fjhpnjt/ ! Nb
ejbhsbn”! nvnt! sfjljb!ebvhjbv!
strategijas ir prisidedant prie BEP-bgj cs_ Bj bou! cf «
evpnfo“! npefm, -!bou!l vsripas"® hbmj

- Paul Ransley, "Acmena" vyriausiasis konsultantas ir
#Usbotgpsu! gps! Mpoepo#!tjtufn”

"Jeitevpnfozt! zsb! obvkpkj ! obgub#-!uvsj
tvsbtuj-!johbvuj-!gbupcvmjoujj-s!ll be! k
ubEsj wfoDpotusvdujpo#! nbo! gbtl!jspe_ ! nm
Knygoje pateikiamas naudingas istorinis pagrindas ir supran-

tamakamc b! gbbj°o | jobnbt! ebscbt!tv!evpnf
epnjtj!tlbjunfojof!usbotgpsnbldj kb-1k
apieduomenis-1 bj g! kj fl wfjl jb-11bjqgltikljfl!ltus
juos galima naudoti.”

- Ralphas Montague'as, "ArcDox" direktorius, BIMkoordina-

upsj “!bvlio _ jbvtjpkp!mzhjp!tvtjujljnp
obdjpobmjo_,t!tuboebsu”“!jotuj “'YFEBR&L
dinio komiteto pirmininkas .

#Lbjg!'!gbcs.  Bjbnb!l ozhpkf-!jogpsnbdjk
tubuzc*"!tflupsjbvt!luvsubt-!plkpt!uvs
mbcbj!gbmfohwjob!ujltmj “!tgsfoejn”I!q
kflu"!_ hzwfoejojnplufsnjovt/!Lozhpkf
veiksmingasqpBj "sjt!_lqgsjfjh"lqgsjflojplonb
priimant sprendimus. Knygoje pristatytoje metodikoje nau- v B!
epkbnbt!ojvpmbjljojt!qpBj sjtplljlalsjb
paremtas programavimas derinamas su prieinamomis atvirojo !

I pep! gsj f npo_ mdirbtihio iQdbektg hubf rmjl*j!bj sud jodwj. !

epkbou! buwj spkp! Il pep!gsphsbnjo, ! sbo
gbejejouj!bvupnbuj {bwjn"-!pqujnj{vpu
tsjujftlgsjfjobnvn'!lcfjl!cfoesheélpscj b
ir lengvai suprantama.” ol

-Dr.Tbmj i ! PRdmBwpbmj kpt! Cj mj np! vgjj wf st
di j uf Ifakultesoplekanas ir Eurazijos BIM forumo organi- ik b 0
zatorius. boj b

LSt yspnnswig v

"Wjtlbt-!1"1"hbmjv!gbtblzuj-!zsb! XPX"
LLM- ! hsbgj !l " ! js! bqgtlsjubj-!1Dbjg! mfoh
joujftlovptubcv/!Lozhpt!u_ I n_!ovptuk
ebvh!qgvjlj lbtgqflu”"<!kjltujlsbjtlfj, j
jogpsnbdj kpt!°obmujojt-!js!bele | pkv!
lvsj* ! e kpuf! ! k" /! Twfjljov! tvl s

Hbm_ _ jbv! u, tuj-! cfu! vBufolb! gbthbl z
tvBbw ubt o

- Natasha Prinsloo, 'energylab”"t | bj unf oj o_  t! gsbl uj I p

epw._/
pw. njt/!
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#i j ! l-obhbBbjejnbt-! 1l vsjt! | fj | !
qsbnpo_t!butupwbnt—!ovp!obvk“'l ! |
Ubj ! o,  sb! uj cskaftinybk pet¥ mhbubwv! _ \g\Mk'Jmh"'—!
hjk“t!jstojfltujfl!ivnpsp-!IviPitr ofnm
bgBwf mhj bnb! evpnfo”! obvnaq)slerjOﬂpt!'tubUZ(
wjoj“"levpnfo“!sfhjtusbwjnp!nfupe™!jI
ufdiopmphj k™ /! Ubp!" mibosjtg B!l dfmg !pa _ulbumd
evpnfo”! fwpmjvdj k" /! Oftwbscv-!bs! fte¢k
gspkflu”! wbepwbt-!bs!evpnfo”“! bobmj uj
jol ftn_t!gblfjt! k"t ! qpBj "s_!_ ! gspk
{vpuj! gqspdftvt-! gbupc vwnrgldgtipjo! t gsf oej 1
kfluvt!l bjg!ojflbeb!bolt, jbv"#

i bl tju
i

- Pierpaolo Vergati- ! Spnpt! Tbqgj fo{b!vojwfstjuf.!
#Gjoufdob#! wzsftoztjt!tubuzcpt! qgspkf



#Lozh" I gfstlbj, jbv!Iwjfov!_ 1w, q
Lozhpt! gbhbnjojnp! I plzc_ ! qvijl
tgbmwj o, ! hbnb-! nbmpovt!osjgubt
dirbtisuLLM- ! ¢ “ejoh" ! tubuzc”! gsbnpo
tjvt-!tkfjlof!nfuvt-!tbwbsboljo
cbj!_ wbjs ' t-!ovp!gbgsbtu™!jIj!
tve_ ujohpt!js!csbohjpt!gsphshbn
sjpt! tubuztclptnmoes btnlptobwj oj ol bnt
tbwp! wfstmp!tusbufhjk®-!tlbjun
nbBfto_ nt!-qgroeqg ejtoluj ! fgfluzwvn'
mas ir nemokamas priemones."

- Michailas Kosarevas, TIMBTH! et uzupkbt!js!'
tl bjunfojo, t!lusbotgpsnbdj kpt!t
mais.

Knyga #EVPNFO’ | WBMEPNPT! uThUBUBBP @
I fj . knygawigiems, kurie domisi, kur link juda statybos

gsbnpo_. !'evpnfo”! bnBjvkf/ ! Bswufn
kjt!hjmjobtj!_ !'ebcbsujojvt!gpl
nzcft!tubuzc"!tsjuzkf/!i jl-lAmzh
ufnbt! tve WKjbaHbbjlojl j ob! gbtj ufm
bobmphj kbt-! upe,_ m!/ uvsjo_,! mfoh
of ,ujl _ ujobj!jogpsnbuzwj!js!lb
ufjhuj-!Ibe!Bsufnbt!tvl s I wfs
pkb-!cfu! twhbstwf gjps!!fObuf! gbu
tubuzc"!tsjujftlobvkplbt-1tojI]

tvgsbujn" ! bqgjfl!ubj-!"1lvs! mjol! L.

omenduojamal”

- Moayad Saleh, "TMM GROUP Gesamtplanungs GmbH" archi-
tektasirBIM, hzwf oej oj np! wbepwbt /

#Uvs_ _ jbv! gbtblzuj-!1be! #Evpnf
wf sub-1!1be! k" ! I bjg! wbepw, m, ! e
l ozhb-"!1vsj ! _ ocft!jwizstuy boch Kpygoje&J !

#Evpnfojnjt! hsjoeBjbnb! tubuzchb
sjbnf! mbcbj! hfsbj! gbbjoljoupt
tvolv! gbbjol jouj-! mbcbj! hsbBj b
sbtupnjt!js!ttvgsboubnpnjt/ ! Nbo
vaf ej of ! nfeBjbhb-! tlbjuzupkvj!
usvngbj/!Lbj!lvsj“!wbj{ejoj !t
ubou! wbj {ejo_,!sfjljblbutljspt!]
kyti, kad su malonumu pristatysiu vertingus Artemo Boiko dar-

bus savo paskaitose ir seminaruose universitetuose."

- Dr. Ediz Yazicioglu- | # Bsdi Dvcf #! t bwj oj ¢l _
Il pt!vojwfstjufup!Bsdijuflu spt!
ufup!Bsdijuflu spt!l bufespt!tub
toja.

#Evpnfojnjt! hsjoeBjbnb! tubuzcb#! wbj{

nbdj kb! hsjoeBjbnp! ebscp! tv!t tubucht'e

Lozhb-!1lvsjpkf! obhsj o, kbnj']ngSI"lbdjk

flpopnjo t! t" wplpt-!jozhjtljosgphddjfor uljjl

butqjoej!qsphsbnjo“t'usbohpt'hbnjoupk

qfsufjluj!thsjoejoft't'wplbw”?' zh|b
uj

pamatyti.” hz
\ v .

- Jakob Hirn, "Build Informed GmbH" generalinis direktorius ir
wj fobt! jo I |forsmokOnTop WithBIMY idigiako= !yt / | P
rius.

s mar kA

Lbjg!tblpnb-!#evpnfozt!zsb!obvkpkj! obi
Il bt kbj! uvs_u”! uvs_ uj! ujolbnbt! gsjfn
hbm, u”“! jo hbvuj! wfsu, !'jolojplYYJ!b/!Ijo
gf sof mzh! jmhbj!cvwp!tmjeBjbnf! #4E!jog
nuol bmo_ kf-! 1 bj! qgqspkflup! _  hzwfoejojnbt
jol fqgub!jogpsnbdj kb!)qgw{/-!"kjf!lkbv!ov
ejbhsbn' *-1lopst!lgbhsjoejojbj!#evpnfoz:
cjvplm *! hbmj! evpuj! ebvh! ebvhjbv-1 zq
evpnftog“ouf{ ! js!ejscujojt!joufbhfihoptir;
mybes. Jei teikiate (arba mokote / atliekate tyrimus) statybos

tsjuzkf-10oj 1 | ok kobkaszvierntellsfoshjnbuvjtojjbtt-!!

gbe_ tjboujt! psjfouvpujt! evpn‘f.d"'! whb me

sjbnf! bruftje’ s ''hbmjnb!
ogpsnv.

- Dr. Zulfikar Adamu- ! MTCV! ) Kvohuj o !Lbsbmztu_ *!

statybos srityje docentas . bhj mj ot !

e e e e e e 2 A

Bsufnp! Cpjl p! #Evpnf o4, njgt'led ha tt! uebb!st.ub
cbt-1l1lvsj bnf'qbuf]ljbnj'UWJSUj'tUbUZC|
mbu! bvhbo, j"! ufdiopmphj k™! js! jogpsnbc
ijlp!tvhfcb'tvqsboubnbjlqbuijUJ!tv
pristatydamaswj { j poj fsjo Il bt!j e, kbt/'Lozhb'zs

|pl’]qfOE]Vl’lbt—'lVS]bnf'Of|UJ||OV°ij ]|
cful jslgbufjljbnpt! bufijujft! obvikpt

pnfoevpkbanthant—lIVSJflopSJltth(

hsj oe Bj b n vldnavimb iowkdymu"! q
!

- Markusas Eibergeris- ! ' uvuhbsup! ubjl pnhlg”! npltm
ufup!e tuzupkbt-! #Lpotusvl uj pogtjhhsvagqf
kflu”! wbepwbt! js! gj mjbmpiwbejpswmp! gbwb
tembergo BIM klasterio asociacijos valdybos narys. tlbj.

, ~v!iqgbthb.
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-l Tubncvmp!ufdioj.
gbl vmufup!js! Nfejgpmjp!voj wfstij.
uzcpt!gspkflu”™! wbmeznp'!e_ tuz.
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BOUSPKP! MFJEJNP! QSBUBSN

i j 1| eoggvb didlogo su profesine bendruomene rezultatas. Ji parengta remiantis daugybe profesi-

oj “"lejtlvtjk“"!'bgjf!evpnfo”™!wbmezn'!tubuzcpt! gsbnpo_ k
ir socialiniuose tinkluose. ' j pt ! ejtl vtj kpt!ubgp! gbhsjoev!tusbjqgtojbi
eBjbhbj-ttvl mvtjfnt!gmbu”!buhbst_ ! qgspgftjo kfl!lcfoes
mj kpo“"! qfsBj s”!_ wbjsjptf! gmbugpsnpt f !itmeninimeovdsij sj pnj t !
ties profesionalus.

Qf s! nfuvt!ovp!qgjsnpkp! mfjejnp!gbtjspeznp!dnazh' ! vBtjt
Csb{jmjkpt!js!Qfsv!jlj!Nbvsjdjkbvt!js!Kbgpoj kpt/ ! Bou
cvwp! gfsBj s ubt!js! gbqgj npmais pirmdjodeidimp Kritka if diskusdijomtisqg f su ™ ! bu
profesiniuosesIuoksniuose.ButjBwfmhvt!u!butjmijjnvt-!bousbtjt!mfj
nauji skyriai apie CADBIM* ! uf di opmphj kbtdgspdivf jI1kngjom™ A FUM q! gbu! |
ejoubt!gsblujoj“"!gbwz{eBfqhb, j!swfbsuunfokhj!!btoubbmijz{c ptt!!tql sbbjn pjc
cfoespwj “"!jslejeBj "k“"!'"JU!_ npoj " !wbepw"!butjmjfqgjnbj-
klausimaisuj f I ' gsj fo ! jomfjeBjbou! qjsn' kEHWJofzrmjptt!!jwf!sk " j'kk b !
ubjl 'l ozhpkf!bgsbo zuvt! nfupevt! bscb! gmbovpkb!ubj!gb
K"t " ! s blnygp sukuttadiskutuojantj s! bl uzwj bj ! I fj QbBbwjihto!" oy mn pd ! ejj tb
mphf-!ovpnpoj "!tvtje sjnfljs!buwjsvnflobvkjfnt!qpBj "’
mphf/ ! K" t“"! ]l potusvliuzwj!I|lsjKf)jbutzkbuffbhspbkembj aptihmc
ops_uvn_ uflqgbtjebmzuj!je kpnjt!js! cKbrtaktihianznbj t - ! mbv I j

duomenys pateikiami knygos pabaigoje

LPE M! LOZHB! ZSB! OFNPLBNB @

il exwlp!! tvnbozub! I bjg! buwjsbt!owjfujnp! o °obmujojt-!
evpnfo”®! wbmezn'" !tubuzcpt! gsbnpo kf/ ! Qjsnpkj!lozhpt! w
esvpnfo_ tl!gbtubcbt!js!lgbtj mznvt-IlU'vs'!f.jVisos gastapj! aqpbupc v
cpt-!tgbtj mznbj!js!je kptltlcvwp!l svpqg? | Kijydogttkseob mj { vp
las-gbe uj!tubuzcpt!tqgfdjbmjtubnt!tvgsbtuj-!Ibjg!twbsc
hbj! j srhhbjubtguBlwf! j mhbmbj | l'jogpsnbdj kpt! wfsu, /! Bvupsj v
gbtufc_kjn"!ljolebvhjbv!ofj! 21! nf uDauguma® ¢ pp!tt! unkfuezBg poth!ptt!!
hjn_ ! hzwfoejobou!sfbmjvt! gs pmdektuotojhis, dabjadjanttaptap k bou! t v
ujo_tf!jojdjbuzwptf! js! apbjzlnphbddxn)mtblstvypt jft ufLojzdbj!'! t v

prlemamaljapa5|dalyt| Kfj! opsjuf! gbsfnuj! upmfto, ! lozhpt! je k"!
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VBt jtblzljuf!ltqbvt e] o ddtabiriveo@rsiputtibrmofbsoks) k' ! besf t v ; !



http://datadrivenconstruction.io/books

i/—. ;
N—

F—_ 2

| DALIS

OVP! NPMJOJ " ! MFOUFMJ "I JLJ! TLBJUNFOJ (
SFWPMJVDJKPT; ' LBJQ! LFJU TJ! JOGPSNBI
STATYBOSE

Pirmoje knygos dalyjeo b h s j of tkibmdj'!lo ! evpnf o™ ! wbmeznp! tubuzcpt!

gsbnpo_ kf!sbjeblovp!qgsjnjuzwj “!_ sbe “"lgj{jo_tf!mbjlnf
tl bjunfojoj “"!'flptjtufn”/!Bobmj{vpkbnb!jogpsnbdj kpt! w
transformacija, ERPt j t uf n“ ! but jsbejnbt!js!evpnfo“!gsbhnfoubdjk
wfstmp! gspdft”“! fgfluzwvnvj finforfhgclios j ohbt ! e nftzt!tljsjb
skaitmeninimoqspdftvj ! js!eje kbo, jbj!pckfluzwjpt!bobmj{ t!

tveckfluzwbvt!fltqfsujojp!wfsujojnp/!Jotbnjbj!obhsjo.
jogpsnbdj kptt!ljfljp!bvhjnbt-t!tTtv!lIvsjvpltvtjevsjbloijuvy
tviuvp!tvtjk, ' npoj “"!tjjbtjuf!nQbnhts!jloz nkbbonubz!'tt!ujpwz cpt !

gsbnpo_t!gbe_ujt!l fuwjsuptjpt!jstqgfoluptjpt!gsbnpo_t
taip pat dirbtinio intelekto j s! . ' evpnfojt! psjfouvpu”!nfupe”™! gbobvepkj

hbmjnzc_ t!'tjfljbou!tvlvsuj!uwbs”“! | polvsfodjo_!qgqsbobo
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SKYRIUS 1.1.
EVPNFO ! OBVEPKJNP! TUBUZCPT! QSBNPO KF! S

Evpnfo"!fspt!qgqsbeBjb!tubuzcpkf

NbBebvh! gsjfol 21! 111! nfu”-!of pmjup! fqpdi pkf-! Bnpoj
butjtblzebnb! Il mbkpl mjol p! hzwfojnp! c ep!js! gqgfsfjebn
gjsnjfkjlqgsjnjuzw t! gbt ubdélj !Owvp!l 8 g mj!pnp nrffoaubj! pgsjbg!j ke
gsbnpo_ t!'jtupsjkb/

Wztuboujt! djwjmj{bdjkpnt-! bsdijuflu sb! ebs_tj! wjt!
owfouzlmpt! js!wjfojfkjl!qgbtububj /1" E m!wjt!tve_ ujohf:
wbhezcjojolbnt!sfjl _ kp!tvbysupwgnpshovyvpQjenhvpsbhbvptF] sk
mf oufmj " !jstgbqgjsvt“!ebBobj!c ebwp!bgsbo pnb! mphj !l b-
nfeBjbh !l jfljt-tk"!l bjob!j®ubngt uFjUbjhwd kytksrbk tj leb ckrpp le_ v
naudojimo statybojeera-hf spl bj ! qsj fo ! butj sboebou!°ojvpmbjljo_ nt

1.1-1 pav.).
oy
Construction
automation
| M- PIPLINE
:J'J @ oara Lake
T Process automation
[: and data collection
I}) CAD
. BIM
et . FLow Clgitalization of
Drata and projects and data
. SFEE':H.: Construction with process flows
EBonstruction based on written documentation

wirbal agreamants

9500 ECE 3000 BCE 2005 20305

kae}- Cadro, Egypt Ancient Rome The advent af the personal

Hitual hu:ldlngs Recorded calculathans Ecorsaimic and practical coenpEUeEr and the
Gihekli Tepe and estmanas toals for canstruction dewslopment of the Internat

Pav.1.1-1Jogpsnbdjoj "!tufdiopmphj k”"! gm_ us@dnfotmadidsuzcpkf ! di sp
iki dirbtinio intelekto.
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Ovp!npmjp!jsltgbgjsvtp!jlj!'tlbjunfojoj "!ufd,i

Qjsnjfkj!tubuzc”™! _ speznbj! ebuvpkbnj! g0 mjpeBj “! t ubu:
ef7/ ' Ovp! up! mbj | p! stbevzhupjko jn*b!te pglbvimffoochuwj!lop! j s! mze kp! t ul
mfjep! I bvquj ! js!ltjtufnjouj!Bjojbt-!tTIlvsjpt!qgfs!I|ljuvt!
bsdijuflu spt!obvkpwft]/

Qjsn" k" ltgj{joj " 'mbjlnfo”™-tuplj” !l bjqg!nphi2pavi)drmf ouf m
"AQ" popieriuse f wj oubkbnf !-elfelwamkijurektf! tubuzcptf!evpnfojnt!
tljsubtl!ojbjljogpsnbdjkbjt!gsjubjlzuj'!'!obvkjfnt!gspkfI
ebcbspmojelkdoc " I m -! _ tlbjubou! sfjlbmjoh”! nfeBjbh"! js! ebs
ojvpmbjljojbnf! gbtbvmzkf! tl bj ghfnejeiminlimassne kisatlau b wj np!
garantupk b! k“! ubjlzn"! ¢ " tjnvptf! gspkfluvptf! js! ebBobj
fjobnjftjfnt! sfjjlsblntjubhu z cnpftebBij’ bphb.wpe i b nt

@ sooece

SPEECH
Construction based on ]})
wirlsal agreaments

@ :cooece

TEXT
Construction with
written documentation

Pav.1.1-2JJJ!' b/ !'qgqs/ !'n/ !t f/ 1 qbqgqjsvtbt-!lvsjbnf!bgsbo pnpt!_ wl
ebBznp!folbvtujlptltufdiojlb!jombjept/
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Anpoj kbj!qgsjsfjl_ !'!'nbBebvh!6!111!nfu”-!1be!lovp! Bp
eplvnfou”!tubuzcpt! gspkflu”"lwkemezmpp!lqtpgjjdask byt | if
gsjfl!tlbjunfojoj“"levpnfo“!lbjqg!gbhsjoejojp! gmbob:

Lbjg!qgsflzcpt!js!tqgjojhjoj“"!'tbouzlj”"!gm usb! gbtl bujc
hjo bntttagdbjgljgjsnjfkj!nfeBjbh”"!t' obve”!js!lebsc”!baq
tubuzcpt! gsbnpo_t! wbepw”-! Il vsj ! gbsfjhpt! cvwp! epl
gbhsjoejo, 'jogpsnbdj k't! lodj+fdtbqustpj ksfbleujpn*uw/f snj ovt! j s!

i jboejfo! evpnfozt! bumjflb!ebvh! twbscfto_! wbjenfo_ ;!
ubngb! bufjujft! gsphop{bwjnp! js! npefmjbwjnp! gsjfnp
o jvpmbjljojt!qgqspdftjoj tsukquptBpatj sjutj 't !!gdwdksf |j b'n'bwh mes ro'e
tjtufnb-!gbhs_tub!tusvliu sj{.vpubjt!js!gbujlsjobnbjt

Qspdftbt! I bjg!evpnfo”™!gbhsjoev!tvlivsupt! gt
Cfu!l pljp! gsgpdfftjpuljffttn gbuj suj ft! usbot gpPatmtibwj nbt! ! s

cojvpmbjl j-obj §gshswtfu " sj{vpubt!evpnfo“!sjoljozt-"!1vs,_
ebszuj!gbhs_tubt! gsphop{ft

C'ufou!jtupsjojbjlevpnfozt! zsb!gsphop{bwjnp! gbhs|
ebscp!sf{vmubuvt!js! mfjeBjbltvgsbtuj-!1pljf!wfjl:

Qbjnl jnfllpol sfu”™! qbwz/{ eaptagtai planypjanpeny sum Bojl 1t* !'!tbuubt uj zBcwpft mht! |

cfupop! I'jfl_ -1 1 potusvl dj kpTatkimey kadupohehuVil!lst plsyzctp tr
wbhepwbt ! bsgbt! u mpTok "t 12028-20R5 m.)nstoriniai dyomenys rodo, kad 200 m2 ploto
npopmjujo_t!lpotusvlidjkpt! mjfkjnbt!1lm}paw) blICviupeu! v B

tvibvquj!tubujtujojbjlevpnfozt!lbwbmdh!npdhdbjjdéVv!jedpgpha
gmbovpkbou! gbobojvt! ebscvt! ¢c ' tjnvptf! qgspkfluyvptf/!
meistras bscb! t' nbrepndanasis patirimi, hbmj ! gbhs_tubj! gsphop{vpuj
gbobo jfnt!ebscbnt!bumjl uj! aditges! n/ ! gbobo jpnjt!t’® mzhp
P jvp!mbjl p!bobmjujl pt!buwfkv!bobmjujojt!gspdftbt! wf
tljsujohvt!evpnfojt! I tulswjllutmj{lvprabdmgwbjun slugsj!fpd pd, e,
procesai yra viena ekosistema, kurioje vienas be kito negali egzistuoti.

Tvtlbj jvpljuflubj-!1"!Thbmjnb!tvtlbj, jvpuj-1!1jo
of hbmjnb!jonbuvpuj-I!8bwfstljuf!jonbuvpkbnv!

-Hbmj mf p! Hbmj m_ kvt
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historical data predictions

ﬂ*l

&
!

2023 2024 2035

training dataset

' 1 }
200 200 m? 200 rry? 200 m?
o B
€T) 4.5days 5 days 6 days ?? days %E
=3

Pav.1.1-3Jtupsjojbjlevpnfozt!wfjljb!lbjglnplznp!evp
uz

fo”
gsphop{vpkbnb! wjfob!jolsfjlonj ! buf]j f

n
kf/

Pjvpmbjljojbnf!wfstmp!gbopbmzwhsepvpnivbj Il bopomhp! gspkf
gspdft ! pgujnj{bwjnp!js!t!tusbufhjoj“"!tgsfoejn”!qgsj_ nj

-

tjtbwjob!l fuvsjt!gbhs|bespjvtj bbwijébt! mahbipjt'!lpo

voj |l bmj ‘lh-é6pgaw)e’ ! )

Bqgsbo pnpkiblultdHd mpj! { !kdsmtbitikd?'] irrpateiki@ istorinius duomenis bei
bubtl bjubt! bgj f! gs bf:penpadtarubsiusvejusjmetus!( 208312826 f.y mu b u v t
mjfujohv!psv!ijomjfuj!31l1l!nt!l gmpup! npopmjujo, !Ilpot

Ej bhopt uj eb utbbolbprj_ {!l Ibreb vrt! jurb't!lgd but ubukp@nb! gspcmfn”
gsj f Bhtbwjbtmj { ! spep-!I1 bel!npopmjujo_t!lpotusvl dj kpt
ps”“-!lvsjfltvm ujop!cfupop!ljfu_kjnp!qgqspdft"/

Qsphoptuj e !Ntwfbjmj {! dsj fouvpub!bobmj{_ -!mfjeBjbouj
bumj !l jnp! mbj Il - I'khsinatiks?" bemiantis idtorimals dubmenimid, #

gsphop{vpkbnb-!Il beg!mplupbonipwtp!m3 Ljlonpp!! tubujojp!vBqgzr
n/ -!"butjBwfmhjbou!_ !'wjtvt!Bjopnvt!wfjltojvt!js!luf

Qsftl sjquzwjfpjkljj!thlotbyvnjgnbuj oft! sfl pnfbebdpb&btj @s! b
upe. m!_ npo_t! hbmj! gbt j Sigkiant aptjmizyot daibus,mrjwwez t{ levBfj jvij t- i v t

sfl pnfoevpkbnb; ' obvepuj!tgfdjbmjvt!qgsjfevt-!1vsjf
es_hnfj<!gmbovpuj'!cfupobwjn'"!mbjl pubsqgjbnt-1!1bj! z
mbjljobt!l potusvlidjkpt!gbtuphft - ! bmssytrpmphsof u! j s! ft
ebsc”! uswvbdendsj | j ! 5
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What _— Al i
Descriptive =, a0} Historical
happened? LAnalytics | =1 data, reports
Why did it . ; #=.  ldentify
ha;pénﬁ_’!‘ L Diagnostic ~—3» @ causes of
AHEWUCS " prgmems
What will o “  Predicting
happen? Lire?'ﬂ""’ > A‘* risks and
nalytics < timelines
What iptive = Automated
to do? LEL:SI;EEWE qgg recommendations

Pav.1.1-4Qb hsj oej oj bj;!'boovbpmjcfs btfljuujjgfbtj! b qs btogzsnfpolejjinj*!'bvupnbu

gsj.njnp
Wjtbgvtjolbj!tlbjunfojofj!usbotgpsnbdjkbj-!Ilvsj! sfj
gbhs_tup! wbmeznp-! sfjljb! of! ujl! vBtblpn”"k”"! gqbt mbv]l
Qbhsjoejojbj!upljpt! |l pnboept! obsjbj!uvs_ u”“!dar uj! gs
gsphsbnvpupkbj-! I vsjf! hmbveBjbj! cf d8% IpavhsTosbvit ! t

cfoesbebscjbwjnlytBlew pwij ¢ lyts!pap &auanug irbetektywiai pajametrizuotl
wfstmp!tgsfoejn”"! yegpoanhej o Blefvlpwjtvpnfo kf! evpnfozt
priemone, bet ir prognozavimo bei optimizavimo pagrindu.

Tubuzc"!tflupsjvkf!tlbjunfojo !'usbotgpsnbdj kb!jolft
fltgmpbubwjnp! c’  evt /! informacips sgaikrmheniminiu!, kabvisijstatybosb t !
gspdftp!btqgqflubj!qgfslfmjbnj!_ltlbjunfojo, 'gpsn'-1uj

Statybos proceso informacijos skaitmeninimas

U ' ltubounf jvt! tubuzcptf! vBgjltvpupt! jogpsnbdj kpt!
efojnunf jbjt! KlLtbpavgbs, jbj! bvhp!

Remiantis PwCtyrimu® # Wb mepnj ! evpnf ozt /! Lp!sfjljbltuvefoubn
tgbs, jbjltcftjl fj,.  j bd¢2015)4opf!!:vif&s twmp!”d bgqtbkt vorewzmg fp# e v pn f
sukurta per pastaruosius dvejus metus (nuo 2015m.)/ ! Ub, j bv! ebvhvnb!_ npoj “!o
evpnfo“!wjtbqvtjolbj!ofjoobvepkb-!oft!kjf!bscb! mj
bsdi zwvpkbnjtcf!sfbmjpt!bobmj{ t/!
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Pastaraisiaisn f ubj t ! ebwgjnrf wj” tdare g & s knpddls{ f u b 201 m.ki'181 zetabaito

2025 m. [10]. Kasdien statybos ir projektavimo . n p csgrveriai pasipildo projektine dokumentacija,

ebsc”! hsbgjlbjt+!l bj bjbpwmwhojotojttjloj sj t ! b uhbctsl BBjjwg bjntt/!!
naudojami DWG, DXFir DGNformatai, o 3D modeliams - RVT, NWG PLNir IFOZ. Tekstiniai dokumentai,

mfoufm t!js!gsjtXhXgabpRQUbyhpnpuEPDL! Cf! wbj {ep!_ sbo”
NQH! j s! KQFH! gpsnbubjt-!sfbmjelpkivd " mbjj dwnfgpdffREPRDA] ! eV pl
Bznfo”"!)jefoujgj!l bwjgrbhkttulbjus !l twftblmjerzintp* !tjjgs!lu@MT ! )t ufc_ kjn

a0n

1B1 Zettabytes
175
| B
Real-Time Data: RFID, BMS 8. L8
o Massjve |5r|.:|j?-::."'-rllfl-ﬂ'.l Dista: JPEG, MPG _.__:::-_-_]: o
- Cloud-Based BIM w4 ®
E Digital Coliaboration
u 125
E =
3 Adwanced AWML Data Processing
e 1 o Large-Scale Digital Twins
g
[
L=}
a
=l
5 15 Fettab
2 Tattabytes
— ) b - — _ - — -
= 2010 015 2024
“fear
20 CAD Formats: DWG, DXF, DGH 30 Medal; RVT, NWC, PLM, IFC
OIfice Files: DOC, ¥LS, PPT First 10T & BMS Integration

Pav.1.1-5Qbsbcpmj oj t! ev pn #2025 mb(rerhignts 110]). 3 1 2 1

Tgbs, jbj! bvhbou! jogpsnbdjkpt! Il jfljvj-!1tubuzcpt! gsbnrg

evpnfojt-tcfu!js!vBujlsjouj!k“"!gbujlsjojn"-!gbuwjsuj
gsbnpo ! jo hziafdrmabijbsbtl lubzjwi'ntf oj ojtnjpttuffngo'h” ! wjt " ! tubuzcpt
gflu“!gf suwbsl zn"!_!tlbjunfojo, 'gpsn'"-!tujolbn"!bobmj

Informacijos skaitmeninimas s f jo | j b-!11 be! sfjljb!l!qgbjnuj!jogpsnbdj
jekto subjektus irelementusc f j ! qbu_q stpudsfuitz ¢ ptofj ubou! j stuvpt-!1Ivsj"~
mbjl nf!jogpsnbdjkb-!js!gbwfijpsmp diK'K''hébung mfbd ™ ! gpsnbi
l'jflzcjolbj!_ wfsujouj!js!mfohwbj!bobmj{vpuj/

Tubuzc ! tsjuzkf! ubjirtsifj urfboj' dwje) jsdt{gspdfbkigiuljfimf nf o
cesus-ovp! nbo jo"!js! Bubof ¢ ikijorb ieklikafort p !Im2z h'bluz c-wjdhuc tkfuj oj ™ |
nfeBj bh’jlsl!djf@ulsj oj plopls ailtaip kgrb andlitininsoniodelius.
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Kfj!'!hbmjuf!jonbuvpuj!ubj-!bgjf!lI" !l bmcbuf-1js!
Bjopuf/ ! Cfu!kfjlofhbmjufltlup!josfjlouj!tljflzcjo
' jobnpt/ ! Ubj!hbmj!c uj!butqgj snmplygts.[1a]be | bt - ! cf u!

-W. Thomsonas (lordas Kelvinas), 18242 : 18! n/ - ! csju”“ ! npl t mj oj ol bt

Informacijos skaitmeninimas hf spl bj ! gsbopl tub! usbejdjo_,!jogpsnbdjk
kbnj!tujl!gbhsjoejojbj!spejlmjbj-!gbwz{eBjvj-!Bnphb\
i jboejfolgsblujolbjltcfullpl_ !, wzl_ ! hbmjnaliéimpbdorf st uj !
kbou! gbBbohjbt!bobmj{ t!qgsjfnpoft!js!nbojojojp!nplz
ojt!qfs kjnbt!ovp!qgpqgjfsjoj“!cs Bjoj "-!#Fydf m#! mf ou
124pav.), kuj ptf !l 1 jflwjfobt! gspkfl up! f mfOffudy b telbushoogobu! pekw pt
joBjojfsj "l jljltubuzc”! bgdebus!mBjkTdjerntsiclbmj q!"_!leblsicj of
evpnfo“!sjoljoj“!sjoljo,!/

Remiantis KPMG tyrimu "Familiar Challenges- New Approaches: Global Construction Sur-
vey 2023", skaitmeniniai dvyniai,dirbtinis intelektas (DI) ir didieji duomenys, tampa pagrindi-
ojbjt!gspkflu”“!gfmojohvnp!ejejojnp!wfjltojbjt!\3n

P jvpmbjljo_ t! ufgapawgstnpjhg kpdd od ! kupaddrel _oll jjonf 1 §s!t! bvup
cfu!jsttenddBegmopdnf o 't bvhpkjnp!t® obvebt/ ! Upe m!_ npo t
js!njfmjbv! tbvhp! wjt' ! jogpsnbdj kpt21l®pav.yntai atvetiabe! w_m
potencialias galimybes ateityje optimizuoti procesus.

Infformacijost | bj unf oj oj nbt ! j s ! thiubtjlumffjotjuojj!ngbbtt! nmfque B-j!bblol
of jo obvepu' 'jogpsnbdj kpt!wfsu, /1 Ujolbnbj!tvuwbs]l |
gbobvepuj-!joufsgsfuvpuj!js!joufhsvpuj!_ !tTobvkbt!

Ujl  ujob-1! | b efornbaadijbsj skaitrkehihime amndt ! wj tjo I bj! bvupnbuj {vp
wbmeznbt-! ejfhuj! tbwbsboljolbj! wbmepnj !staydwsizcpt ! ¢
evpnfo“! bobmjujl “-!ejscujojp!joufmflup! gspkflu”™! whbr

projektaitapsdinamj © | bjt!jogpsnbdj kpt!obmujojbjt-!p!ltgsfoejn
ar subjektyvia patirtimi, bet patikimais ir atkuriamais skaitmeniniais faktais

Informacija yra XXl a. nafta, o analitika vidaus degimo variklis [12]

- Peter Sondergaard, "Gartner" vyresnysis viceprezidenta®
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Remiantis 1oT Analytics 2024 [13J,uj | j nbtj - ! |l be! gbtbvmjo_ t!jo mbjept!evp
tnbsl jbj!jobvht!ovp! 296-6!nmse/ ! epmfsj ! In&tid34! n/ ! jl !¢
ojt!bvhjnpltufngbt!tjflt!27&/ 1" Ub,  jbv!Iiof!wjtpt!tvefebny
auga analitkos- ! p! t bvhzIl m" ! bvhjnbt!m u_ kb/!Evpnfo” ! wbmeznp!f
bobmjujlb;!'"qgsphop{vpkbnb-!Ilbel!kj!jobvht!ovp! 71-7! nmse
2030 m., t. y. 27% per metus.

T q b s u infartmazijpd skaitmeninimui j s! t gqbs, jbj ! eje kbou! jogpsnbdj kpt!
_hpoj "!wbmeznvj'!ufolb!tjtufnjohbj!tbvhpuj-!bobmj{vpu
ojt/!"Sfbhvpebnb! o ljoo " | -1l gsbnpo_!ovp! agdtoprijenupkp! e
fmfluspojojp!eplvnfoubdj kpitolvip!stjlnbg- !jtvbpvl hng K'j!nips!!jqgss!pvkbfn
jlj'ecs Bjoj “!'jsttvubs, j "/

Usbejdjojvt!qgpgjfsjojvt!eplvnfouvt-!IIlvsjvpt!sfjljb!qg
bsdi zwvpuj! tqjouptf-! gbmbjqgtojvj! I'fj jb! tlbjunfojo
tusvl!l u-‘tsqgvfpdybbjmj { vpu" ! gsphsbn”"!tevpnfo“!cb{ tf/

o W VS
_\. —

———
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SKYRIUS 1.2.
P JVPMBJLJO T! TUBUZCPT! UFDI OPMPHJKPT! JS!

Tl bjunfojo !''sgewwmyRRPIERPK bt ush” ! butjsbejnbt

i j v p mbsgkditinemipip levpnf o™ ! tbvhpkjnpeéerajgssibbgepspkj¥yp!! b/ ! o f
efojnunfuzkf! butjsbevt! nbhofujo nt! kvptupnt-!Ilvsjpt
jogpsnbdjkpt!ljfljvt/!'Ljubt!gspwfsBjt!cvwp!ejtlijoj"’
l'evpnfo”™ ! uwbglsdm'plot kfdUZcpt

—

Qm upkbou! evpmfm “ulst bV hzZltmfsfoejn”! sjol"! _ Bfoh ! ebyv
npevmsophsbnjo, ! _ sboh'"-!tljsu'"! evpnfojnt! lvsuj-!1thb
automatizuoti

Tgbs, jbj!bvhbou!jogpsnbdj kpt!-jlsnpesthmg§pgeflagTdj vj -
|l vsjflqgbe u”“!of!ejscuj!tv!butljsbjt!gbjmbjt-!cfu!
visuose procesuose ir projektuose, poreikis.

Qj snptjpt!jotbnjpt!gmbugpsnpt!qgsjfnpo tluvs kp!of! uj
gblfjujn”! vBl mbvtbt! js! qspdft“! pgfsbdj kbt ;! 1 bt! kbt
hbmjbvtjbj!cvwp! vBgjl tvpubltlhujd!tesbjnto rsfljbskplusj ¢ wd
tufc_ujltujltmjvt!tl bj | §WdLlmpavi). Tqokiss!platoimesrbuve pirindsigss f oej n v
MRP ) nf eBjbh”"! qgpsfjljp! Jmbpdwijnhnbheulflmj! " FS@Imbobwj nbt*
jogqpgvmpby! kplefo jnuplgplbefijpndnf | p!

o
5 [

@ vrpP @ mre @ ere @ err

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

1970s 1980s 19905 2000s

Paveikslas 1.2-1Evpnf o !t bvhpkjnp! ufdi opmphjuk™n!"dbRilqgsleqnnn ! |
ef wjoubkbnflefojnunfuzkf/

Pirmosios MRP -ir ERP-t j t uf npt! gbe kp! gbnbuvt! wfstmp! gqspdft”
skaitmeninimo erai. Npev mjtg ttu!f npt -! jo! gsbeBj ! tljsupt! gbhs]j
automatizuoti, ilgainiui buvo integruotos su papildomais, lankstesniais ir pritaikomesniais
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gsphsbnjo_t!_ sbohpt!tgsfoejnbjt/!

ijflgbgj mepnj!tgsfoejnbjlcvwp!tljsuj! evip2Rpav]jiebgepspk
bscb! gbl fjuej awfbmj! ‘upppjstwmi' ©t - ! bscb! wifjltnjohbj! kvpt! g
tjtufnpt!gvoldjpobmvn'/

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

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

ECM SAT SMS COMS CAPEX CPM AMS

AEEEEEEELEL

Pty
Ml prag

g)
A EEEEEEEL]:

Pav.1.2-20bvkj!gsphsbnjo_t!_ sbohpt!tqgsfoejnbj!_!'wfstm ! qgsj
wbmep!evpnfo“ !l tsbvuvt/

Qbtubsbjtjbjt!efojnunf | imgdulihes sisfermas {15],suvokdaings @asviaip u bwp ! | !
ilgalaikius integruotus sprendimus.

Remiantis "Software Path" 2022 m. ataskaita [16], vidutinis vieno ERPsistemos naudotojo
cjveBfubt! zsb!:1 111! KBW!' epmfsj /! W evujojolbjltupl]j
. npo_t!lebscvpupk®™/ ! Ubjhj!pshboj{bdjkpkf-luvsjo, |jpk
jombjept!tjfljb!'nbBebvh! 211! 111! VTE/

Jowftujdjkpt!_ l'ovptbwzcjojvt-!vBebsvt-Inpevmjojvt!taqg:
wztuptj! npefsojpt-!mbolt_ jpt!js! buwjspt! ufdiopmphijk
pckfluzwjbj!jolobvkp!_ wf;subjsoukjptfltjl® nnij!ftljbt!ucf nu"j!owbtj!ejnnihol
bs!k“"!gvoldjkpt!hbmj!c uj'!qgfsBj s upt!js!_ hzwfoejoup

Wj fob! jol gbhsjoejoj”"!ebcbsujoj”"!npevmjoj“!evpnfo”™! gn
evpnfo”! whBeksps!dHsbnptf /! Upeqimhsejvopenjfoojztt!! -tamppa_ t ! uvsu
gsj !l mbvtpnj! ovp! | polsf, j“"! gsphsbnjo_t!_ sbohpt! tqgqsfo
jogpsnbdj kpt! obvepkjn' -! bgtvoljob! njhsbdjk"'"! js! nbBj
tl bjunfojo, kf!bgmjolpkf/

Kfjluj!l ujob-!I1be! bufjuzkf! vBebspt! npevmjo_t! bsdij uli
° jboejfolgbujsjbnbt!jombjebt!qgsjgbBjouj!ofhs_ Bubnbjt
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buwjsfto_ t-!'"Ifj jbnplezeBjp!jstgsjtjubjlbo, jpt!ttlbj
Ovptbwzcjofjl!gsphsbnjofj!_ sbohbj!c ejohb!ubj-11Dbi
|l pe'"!'jsltobvepupkp!evpnfojt-!t vISkiringairei'lawitojg e pk bou! u
|l pep!gsphsbnjo ! sbohb-!obvepupkbj!ofuvsj!lqgsjfjh,
of hbmj ! kpt!tbwbsboljolbj!qfsBj s wuj-!Ifjtuj!bs!qg:

_tjhzuj!mjdfodj kbt - luljvgjsmthistovny foj I' |, Bbwfhj t! qlbdibwne m b
nustatytas ribas.

P jvpmbjljojt!_ ! evpnfojt! psjfouvpubt! gpBj sjt!tj mp
pagrindiniu strateginiu turtu -of gsj | mbvtpnv-!jmhbmbjljv!Ijs!butljsuv!
tgsfoejn”/ ! Tbwp! svpBuv! gs p hasknis,pktriuos batintpbldisuaij keidti,e v pnf o
of sj{jlvpkbou!gsbsbtuj!twbscj'!jogpsnbdj k" /

Efojnubkbnfl efojnunfuzkf! tvl2ilipawv)!"FaQ@loj s" NBQkpj thbofm) k
wbmeznp! gqsjfnpoj “-!'ub,  jbv! e m!up! ofgmbovpubj! gbebuv]
gbmbjl znv/! VBvpu! bvupnbuj {bwvtjpt! js! tvgbgsbtujovt
tvlivsebwp!obvk'!ltebupukohVvpp!ihsjVvmpvtpnzc t!ovp! wjej

Evpnfo”! wbmeznp!tjtufnpt;!'ovp!evpnfo”™! hbw:

P jvpmbjljo t! _ npo_t!tvtjevsjbltv! gpsfjljv!joufhsvp
valdymo t j t u Ppasifinkimas, j°© nj oujohbt!oj "1 tjtufn”! wbmeznbt! js
joufhsbwjnbt!ubngb! mbcbj!twbsc t!wfstmp! wfjl mpt! sf{

YY! b/ !'"wjevszkf! hbmjnb! sbtuj!ojquiMttiu)op! ¢ jvefFmud fprstug od
1l23pav)- 'l vsjptluvsjlebsojbj!wfjluj-!'"lbel!wjtjltubuzcp:

2016 m. "Deloitte" atlikto tyrimo ® "Duomenimis paremtas valdymas skaitmeniniuose
kapitalo projektuose# ! evpnf ojnjt-!wjevujojt!tubuzc”!tqgfdjbmj
gsphsbnjo t!_ sbohpt!gsphsbnbt-!ub, jREA&!'ujl ! 2-81jol

8D
E?l

[3-SMS

D
5 5 88 88 g

]
EP =~ [} =—»ERP1<—>CPN

3D BIM S

Pav. 1.2-3 Kiekvienai verslo sistemai reikia profesionalios komandos ir atsakingo vadovo, kuris
vBujl sjou”"!l plzcjol"levpnfo” ™! wbmezn' /
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Upmjbv! gbufjl jbnbt! gpgvmjbsj ! wjevujoj ! js! ejefmj”!
obvepKlydlTuwzwj bn!tubuzcpt!qgqspkflu”! wbmeznvj-!t" sbeo bt ;
ERP)  npoj " ! jouflmgVufgmbiobWpmbhihsroulj ! wf st mp! gspdf 1
bgtlbju" -!twjfovptjvt!qgjsljnvt!jstgspkflu”™!wbmezn"

CAPEX) I bgj ubmp! jo mbje”™ ! gmb o-bonyvnepp kdposnbH scbjnvj eoB f! u vy b othy
gjobotjo nt!jowftujdjkpnt!_ tubuzcpt!gspkfluvt! wb
jstjowftujdjkbt!_ !'jmhbmbjl_ Tuvsu'/

CAD (kompiuterinis projektavimas) ir BIM (statinio informacinis modeliavimas) - naudojami
efubmjfnt!js!tujltmjfnt!qudpkfoljw’!bmpedfcmj Brjto!jlbwmstujj/s!!
ebvhjbvtjble nftjp!tljsjbnblebscvj!tv!hfpnfusjof!
MEP ) Nf di bojo_  -!" fmflusjo_! }jsdBwhbooesfjooujtflltjjpt utfjntpuuf-nb
mechaninius, elektrinius ir vandentiekio | pngpof ouvt ! j s! jot bpmojekig ! bqgj c ™
wjebvt!#bqgqzublpt#!ltjtufn'/

HIJT! hfphsbgjo_ t! jogpdrnkedkdnplt &t wjidfuppt 2" bobmj {
tl bjubou!l bsuphsbgj k" !js!fsewjo, I'bobmj{, 6 |/

-

COMS) tubuzcpt! I plzc t! wbmezwnBujglsspjhosbb-n!jlobeé ! tsibliddce
bujujlu“"!ovtubuzuvt!tuboebsuvt!jstubjtzlmft-!qgbef
CPM) tubuzcpt! gs pk-blqu n bwbtnuebzunzbctp*t!! gspdft ! gmbobwj n

| pouspm, /

CAFM (Computer-Aided Facility Management) - q b t uvaldyindirq s j f Bsistersop.t !

TDN! )ujfljnp! hsb cekjlingassickiarh megz jnmjt fvpuj ! nfeBjbh”!js!
tsbvu' 'ubsq!ujfl k"!js!tubuzcwjfu_ 1t/

EPM (angl. Enterprise Performance Management) - skirtas verslo procesams ir veiklos rezul-

tatams gerinti.

AMS) uvsup! wbmeznp! qsopbhvsebpnkjbon b!'! tsjbfolhjbb*olu! pquj nj {vpu
usv!lu spt!obvepkjn' -!wbmezn'!jslqgsjfBj s' ! qgfs!wjt
RPM (Nekilnojamojo turto valdymas) -bgqj nb! vBevpujt! js! gspdftvt-1!1tvi
Bfn t-!ubj g! qb ultutevalgylnwiteksploajagimuf | mj “ ! j s!
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CAE) | pngj vuf sj { vyplupbn qgjjovBujfosfjs{jvkpbu*b!! j oBj of sj kb! bgj nb!
wjinp!tjtufnbt-!tupljbt!lbjqg!cbjhujoj"!'fmfnfou”"!bob
(CFD).

CFD( pnqgj vuil gjdnpnika)-l pngjvufsjo_ !'tlzt, j“"!ejobnjlb-!
modeliavimas. CAE subkategorija.

CAPP) Lpngj vufsj{vpubt!)rtpdfj Vugsmppbwibhbt gspdft ! gl
obvepkbnbt! nbsosvu®!js!qgspdft” ™! Bfn_ mbqgjbnt!lvsuj/

CAM (Computer-Aided Manufacturing) -1 pnqgj vuf sj {vpub! hbnzcb-! DOD! 1
gsphsbn”!1 "sjnbt/!
PDM (Product Data Management) -gs pev!l up! evpnfo”! wbmeznbt-!ufdi o]j

saugojimo ir valdymo sistema.

MES (Manufacturing Execution System) -u b j I sf bmbvt ! mbj |l p! hbnzcpt! gspdf
PLM (Product Lifecycle Management) - projekto elemento gyvavimo ciklo valdymas, integru-

oja PDM, CAPP,CAMj s! Il jubt! tjtufnbt-!1lbe!c u”"! hbmjnb! wjt
Il "sjnp!jljtvujmj{bwjnp/

ijpt!jstebvhzc 'l ju"!tjtufn”-!bgjnbo, j !, wbjsjvt! gsp
ojvpmbjljo t!tubuzdp4pagksbbpbj t! epnpghfpdj)bofntjn vipupt! evp
cb{ t!'tv!jouvjuzwjpnjt!t'tbkpnjt-!tlvsjpt!vBujlsjob!w
bmj {, '"wjtvptf!gspkflubwjnp!js!tubuzcpt! fubqvptf/ ! TlDb
padedaoguj nj {vpuj! ebscp! gspdftvt-!cfu!js!hfsplbj!gbejej
_ublptt!gspkflup!_  hzwfoejojnplufsnjobnt!js!lplzcfijl/!

Ub_ jbv!qgvt ! buwf Remiantis statistiniai® dudmersmisptik kag antra programa ar sis-

ufnb! zsb! joufhsvpub! tv! | jubjt! tgsfoejnbjt! \28"/1 Ub
tvtjtlbjeBjvtj-!ljsltlgbcs, Bjbl!c ujozc, !l vsujvBhbgwjsswoptj
ubt!wjtbgvtjolbt!lI fjujnbtjt!jogpsnbdjkb!tubuzcpt! gsp

Wj fobt!gbhsjoejoj "!ejvpmbjljoj ! npoj“"!'joufhsbdjkpt!]
hvnbt!js!obvepupk®!l pngfufodj kpt!sfjlbmbwjnbj-!c ujo
djkbj /' Ljflwjfobj!_ npoukf!tvebspobj tgjfdygbmbiugbmipinbo
pagrindinio vadovo ( 1.2-2 pav.).

Qbhsjoejojt!tjtufnpt! wbmezupkbt! bumjflb!mfnjbn'! wil
tsbvup!lszqu_ !js!zsb!butbljohbt!vB! hbmvujo_ t!jogp:
nfu“!qgjsnjfkj!wbmezupkbj!cvwp!butbljohj!mBbtl bj |

uf mj " /!
Norint skirtingus informacijos srautus paversti wb meznp! qsj f npof -!c ujob!hfc_ uj!
j s!wbmezuj!evpnfojt/ ! ityripdkti Kaip deda tinkio felementa pkiid grylidma p wb j !
kvohjbouj!butljsbt!_ npo_t!tlebmjt! _ !wjfoujt*!"hzw' ! pshb

npoj "' hszcjfob; !l bjg!evpnfozt!kvohjbtj!tv

Evpnfo®!joufhsbwjnp!_ !'ubjl pn"'tj bt !hyssjpohesBipfdinabijos!'s ! ev pnf
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jol_ wbjsj“lobmujoj “-"!"_tlbjuldbldpavyb!jTsqf djthlnzjstju'bljj!sj!ftoql
evpnfo®-!tkvpt!bgepspkb!jstgfslfmjb!_!tbwp!tjtufnbt!

Ljiflwjfob!_ npo_t!tjtufnb-ufldvisypmmhpdfdep™ 'qesh {fjn"plogj ol j
nfejt-!_tfjtoupegjphfdl! ej swpkf! js! bvnhuus vaisius- galutinies! t vc s b
sprendimus: dokumentus,t | b j . j JHewt¢las,grafikusirinformacineslenteles (1.2-5pav.)) ! , npo_ t !

tjtufnpt-t1Ibjg!nfeBjbjlubn!ujlsbnf! njol psudap/dpj o, mz k f
npt!tve_ ujoh'!js! hfshbj! palagovrlvaldo ekgpériaiwvadybininkai.t uf n' - ! | v sj

npo_t!jogpsnbdj kpt!gbjfolpt!js!lgfsebwjnpl!ltjtufnl
tvebszubt (tjjot!upffise’Bh s"z ¢ * Y(whbsezzccj j) dujrimtieikia kaip laidinin-

|l bjl!jstgfsejsc. kbj-!vBujlsjoebnj-!1be!jogpsnbdj kl
ufnbt/!"Ubj!gbefeb!gbmbjl zuj!"twfjl"!jslwfjltnjoh'

FI tgf subj - ! Ipfadingamng psojektotefapez tv-h!f sj b! of bgepspuvt! evpnf oj |
.hpo_t!flptjtufnpt! nbjEvupofojt] afeBpsphbpavililheznp! tj
ERP, CPM BIMirt. t)wf j I jb! 1 bjg! hbmjohj! jogpsnbdjojbj! hsfjul
. N p olygmenimis.

Lbjg!js!"hbnupkf-!llvs!Iljflwjfobt! flptjtufnpt! fmfnf ol
aplinkoje kiekvienas proceso dalyvis -ovp! j oBj ojfsjbgs] tjjlgfl ebbobqgm jufi!l pog:r
bgmjol pt!bvhjnp!js!wbjtjohvnp/(LR25paw)yrane tikfinfoimacjjos j ! #e v p
l bvgjnp!nfdiboj{nbj-!"cfu!js!lpolvsfodjojt!qgsbobo vnb

Njel "t flptjtufnpt!tufc ujobj!ujltmjhbj! buttugsjvoleu -s!'plth/j!
Lbjg!js!njolp!ogbhvpgpbezpotsyl ptabedjj  !""wjmezmnfjf!"™vBevpu.
bnpt! butbl pnzc t!mzhjbnt!jst!gvoldjojbnt!tlzsjbnt/

Hji mj pt!js!oblpupt!nfeBj “!oblozt!vBujlsjob!butqgbs"
Qbobo jbjluwjsub! pshboj{bdjo !'"tusvlIu sb!js!ltubcjm
df tbj!gbmbjlp!'wjt"!_ npo_ t!jogpsnbdjoimoif | ptjtufn’
gm uspt!ofu!js!sjolpt!oftubcjmvnp!js!lisj{j” "!)ejetd
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Pav.1.2-5Evpnfo”!joufhsbwjnbt!gfs!tljsujohbt!tjtufnbt! zsb! i
jsttgfdjbmjtuvt!_ '!'wjfo"!jogpsnbdjo_,!'ujolm

P jvpmbjljojt!wfstmp!nbtup!tvgsbujnbt!qgbtjlfju_[/!'1jbo
#1l bs opt#! cbjhjbn"k"!eplvnfou”™!js!bubtlbju”“!gbwjebmv
spu”“levpnfo”™! #0 bl Kuo Haugiat inférmapijpstgalima sorjnkti ir apdoroti, tuo di-

efto !'ubngb!wfstmp!wfsu_ /! npo_t-!lvsjpt!nfupejol bj!
hfcb!jolkp!johbvuj!obvejoh”!_ Bwbmh”-!_ hzkb!tusbufhjo,

Jtupjsggopsilnbdj kb! ubngb! obvkpt!s o jft!lbqgjubmv-!mfje
js!_hzuj!l pol v Efvpdjfam,j!ng £l dilsej wre'B/jlbnbnfkasgbt bvmzkf ! m
uvsjlebvhjbv-!plubt-!'Ibt!ebvhjbv! Bjop/

Tubuzcpt!gsbnpofjltlubjt!sfjoljb-!lIbel!sfjljblqgfsfjuj!aqgs
-ovp! gspkflubwjnp!js!wjfo™k"tcgyts!lhsnj“ode Bjjbl nsjb!obhl puww bl nhjpbpjs
buobvkjobnbjt!evpnfojnjjto/!l Jwhijf shjs bdisteto (CADmpdelialp$ @ * !
jutikiaie bj I u” ! jtowld saod utb!t b j ) busighlima tiksliau brég@okusdti, hs f j ubj ! sf bhvpu
gpl z,  jvt!ljstjowfohuj!w mbwjn”"-!butjsboebo,j "!e m!obv

Remiantis "McKinsey & Company'Ev pnf oj nj t ! qbhs_ t(MdKinseyn&Gom-! 3136! n/ !

pany®- ! 3133! n/ !\ 29~r* -1t I njohpt!bufjujft!_ npo_t!sfnt

savo veiklos aspektais-ovp! t usbuf hjoj "!tgsfoejn”“!jlj!pqfsbuzwj
Evpnfozt! of cfcvt! ujjd!! bodptmjdf adt jstbhodjt! wjt ! wfstmp! gs
tl bjesvn' -1 1l pouspm, ! jsEwbhmfeajnrpj! thlvhBgjrabratBqg{jthtrvly imf' j/t!! pshb
kpnt!tvnbBjouj!Bnphjolpkp!wfjltojp!gpwfjl_-!tvnbBjou
tl bj esving fllcufzjwv n' /

YYJ! bbBwi &l pobpnjo, pvsdbejzoh'blopn] § bv! obgub! cvwp! whbej
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bvlitv#-1lToft!kb!cvwp! hbmjnb!wbspnj ! nfdi bojitoribigi! j s! us
evpnfozt!ubngb! obvkv!tusbufhjojv!jouflmjvnj-1!l1l1vsjvp
goritmai, lemiantys wf s.t m’

e
_‘\. —
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TLBJUNFOJO ! SFWPMJVDJKB! JS|I2EVPNFO  !I' T

SKYRIUS 1.3,
TLBJUNFOJO ! SFWPMJVDJKB! JS! EVPNFO" ! TQSP

Evpnfo“!cvnp!l bjg!fwpmjvdjkpt!cbohpt! gsbeB|]

Tubuzc”! gsbnpo_. ! qgbujsjb!qgsfdfeflkujp!" wefstvmjout} wojgpseswp
Bj oj " [I2f5@av),l vs_ ! nbjujob! evpnfozt-!ebcbsujo_!tlbjunfoc
tgbs, jv! bvhnfojkpt! bvhj-fiigqpdibsclpdpj MBAfhpabscqgjput!gf s* !
cjpnbt _ t! I(Dh31lgpavibt !

Qbt bvmjojv! nbtuv! wzltubou! tl bjunfoj{bdjkbj-! jogpsn
gbewjhvc kb/! i jvpmbjljo t! ufdiopmphjkpt! mfjeBjb! evp
obvepujlupljv!nbtuv-!lvsjt!lebs!wjtbj'l!oftfojbj!buspe.
Qbhbm! Hpsepop! N"sple to_-!lvs_ltvgpsnvmbwp! Hpsepob
joufhsjoj“"!hsboezo”"!'uboljt!js!tve ujohvnbt!cfj!bqe

gbewjhvc kb!nbBebvA9.l bt! ewfkvt! nfuvt!

THE ERA OF THE ERA OF
ACTIVE TREE GROWTH AGTIVE DATA GROWTH /, HYPE CYCLE KICKOFF
3 *
y

wbilty

Tefrabiy Pk o iiel Tgh g v b
g ol Palsarewd  Degiwems ey o

FMaturity

CARBONIFEROUS THE DIGITAL AGE

300 MILLION YEARS AGOD SINCE 19905

Pav.1.3-1Tl bjunf ojojnp!gsbeBjb!m n_!fltgpofoujo_,!evpnfo”
bvhnfojkpt!bvhjnbt!bohmjft!bnBjvkf/

Opst! tfopw_ t! nfhbmjup! tubujojbj-1"upljf!t Ibjg! H cfl mj
ujolbn”! gbl bsupujojbn!obvepkjnvj-10oj boeijpdkartbtindi bj unf o]
naudotij ogpsnbdj k" /! Ubj! hbmjnb! gbmzhjouj!tv! fwpmjvdjoj\
bvhbm*"!)ezhjbBjfeBj " "!bvhbm™"*; !t I m"!butjsbdapBdbt! gbtl
pav.).

Qbobo jbj-!t'boltuftoj"!qgspkflu“"!evpnfozt! vBE®§bB} bjwpuljeo°
laikmenomis, kurias galima padidinti ir panaudoti naujuose projektuose ir pro duces. Atsiradus
o jvpmbjljo. . nt!ejscujenlpljjowjudjmdrd!lumdlIgzsny v jntpjo! jngltej ef mj 1
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modeliams (LLM), tokiems kaip ChatGPT, LlaMa, Mistral, Claude, DeepSeek, QWEN, Grekluomenis
hbmjnb! bvupnbujol bj!johbvuj-!"joufsqgsfuvpuj!jslubjl z

Lbjg!'t Impttjolftn t! qsbfejBig ""obiwzeopkfdmjmbijoh ulpijkof -
#evpnfo” ™!t | mpt#!ubngb! bvupnbujojp!obvk”® ! jogpsnb
gbhsjoev-!mfjeBjbo, jv!Iitlbjunfojo nt!flptjtufnpnt
gsjf!l joubo,j“"!'obvepupk” ™ !sfjl bmbwjn"/

FIRST TREES v w ANGIOSPERM
400 MILLION % "'."" 100 MILLION
B.C. . i B.C.
b
MO “SEEDS" 'vf "SEED" FORMATION
=" A

F By o
@ = ‘g7 2 @&
=
9000 B.C 3000B.C 2024
FIRST BUILDINGS FIRST RECORDINGS DIGITALIZATION
Pav.1.3-2TIl bjunfojoj " ! #evpnfo”™!t Im"#! wbjenvp! fwpmjvdj kpt
bvhbm" -t gblfjuvtj ! Afn_t!flptjtufn®/

Tupwjnf! bou! obvkpt! tubuzc”™! fspt! tmfolt jp-!1H+bj! ev)
tusvliu sj{vpupt!jogpsnbdj kpit!ljmb!j gl ftjviejbfstp!! jgs!bmzploe g
bufjujft! gbhsjoe' /! K"! #bqgev mlfjod|j!nlbbtnc pg b tnpueffrmhjjvbtolu)! N
nvnt!oflujl!tufc wuj'!tlbjunfojojvt!qgplz,  jvt-!tcful!js!
gsjtjubjlbo, jbt! flptj-ubffrnbtl/bjumjflopd! f wpmpwmd vikpkb-11
pagrindiniunaujosu j | spw_t! fmfnfouv

Evpnfo“ !l jfljtt!tubuzcpt!gsbnpo kf!tnbsljbj'!eje
hzwbwjnp!djl m" ' hbvobnb!_ wbjsj "!tsj j“"!'jogpsnbd
gbtu'n_ kp!tubuzcpt!gsbnR@, !'_!ejeBj " k"!levpnfo”!

-Qspg/!'"I boh! Zboh-! Xvibop!ufdiopmphj kpt!vojwfstjufup! Dj wjnm
Wuhanas,

gpsnbdj kpt! bnBjvkf! gsjnfob! fwpn
tfopwjo_,!gmbofupt!l sbo upwbj{e_ -!
sbo upwbj{e,/

wztuznbtjt!qgbl fju_

Evpnfo”™! bvhjnbt! jo
!
tubuzcpt!gsbnpo_ t!l
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" jvpmbjljo, kf!_ npo_ kf!hfofsvpkbn”!evpnfo”!l

Qf s!gbtubsvptjvt!lewfkvt!nfuvt!tvlvsub! :([21]l.Husp0d3/ ! wj t " ! c
n/!' I jflwjfobt! Bnphvt-! _tlbjubou! tubuzc”™! gsbnpo_t! t
nf hbcbj up![Z2yp!'ndfodesbt! evpnfo ™!l jfljt!gbtbvmzkf! 3134!
3136!n/ -!'1bjqg!'!gsphop{vpkbnb-!wjsco zt[22]91! {fubcbju”-1!hb

i jt!jogpsnbdjkpt!tqgsphj-Ywt buv& pli ppbpdbf dbHVvgsbDdf ehobt
tgbvtejojnp!nbojo' /! Qsb kvt!wpt!qgfoljbtefojn, jbj!n
Fvspgpkfl!gbewjhvec kp;!'gfs!l fmjt!efojnbumf jvt!cvwp!
tvlivsub! sbol pnjt!gfslilolituboejvo! 2@3fldj mfuébs! tqgbsu
evpnfo“ !l jfljt!gbtbvmzkfl!.gbewjhvec kb!l bt!tusfkvt!nf

Butj Bwf mhj bou!_!ebcbsugbs!evippndbd! pvhj hpmuf hgfoj nt
tubuzc”!gsbnpo_ !'hbmj!tvlibvquj'ltujfl!jogpsnbdjkpt-1!1I
boltufto, !'jtupsj k"

ATREE T¥PICALLY = ANVERADE PERSOM
GhWS I o EHERNTES
3 "
2mm (:1 Sie"c 2 Mb P Jl
PER SECOND PER SECOND | ;I
il . S k
r"‘t{l:; i'
2*10" mm* 2"10" Mb PN ~
BIOMASS 202 DATAMASS f oy 4{,‘;‘_ il " _
sl : W ¢

Paveikslas 1.3-3Lbt ej fojt! 1l jfl wjfop!ebscvpupkp!evpnfo®™!tbvhpkij
gsjtjefebl!qgsjflovpmbujojp!evpnfo”™!hbvt_ kjnp.

i jvpmbjljojbnf! tubuzc”! wfstmp! gbtbvmzkf! ofu! js! nbBp
gpsnbujo t!pofhpshnddpkef entprot tthlf ubbpgojt! g etbl bt! hbmj
hjhbcbju“!-gtp! epé&bmj " ! js! cs_ Bjoj ! jljlledgywsdvI| "~! js!
gsj fmbjefiwjbebt!ufdiojlbt!gfs!tflvoe, ! wiaiattinkh oj o | bj !
nbBebvh! 257! HC! qf s! ej f 01l.3Bpavx b! 64! UC! gf s! nfuvt!)

Lbj! 21! Bnpoj “! Il pnboeb! bluzwjbj! ejscb! ujl! 4! wbmboeb
jogpsnbdj kpt! 1l jfljtiBdpad) j b!' 291! hjhbcbju”!)
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10%1.7% 60 % 60 % 3

PEOPLE w8/ SECONDS/M MINLUTES/H HOURS/D
SECOND INUTE Qi aY

I'.'ll:F:l:|
ooo

= 180 360

MB/DAY

Paveikslas 1.3-4, npo_ - ! 1 vsj pkf !qgejsd cetufizod ¢!jBim Ip wO§3Blelld vhhj'h b c bj u ™ !
evpnfo”/

Ebsbou! gsjfmbje'" -!1beyravbNvgspdljeahsepbegpsisdd pnj ! bsc
.npo_!t'gfs!n_oft_!'!hbmjl!tvlivsuj!bqgj@bl badmpiby inubi)! hbhp
ovp!_ npo_t!wfjl mpt!qpc eBjpt*

Ubjhj! bl jwbj{ev-!1lbe! of!l ujl! hfofsvpkbnf! wjt! ebvhjb
gpsfjljv!kvpt!fgfluzwjbj!wbmezuj-!tbvhpuj!js!vBujl s
hbm kp! #hvm uj #! wjfujoj vptHft!ltbfjsumffsojjwvop ttfllucsfblok glpjs’nb
ebvhjbv! npoj” ! gsbefeb! obvepuj! efcftjkpt! tgsfoejn
gbhsjoe' /

Evpnfo®!tbvhpkjnp!lIbjob;!flpopnjojt!btqgfl.:

Qbtubsbjtjbjt! nfubjt! wjt! ebvhjbv! npoj ! gfsevpeb!

Qbwz{eBjvj-!kfj!_npo_!qgvt, ! tbwp! evpnfo”™! ubmgjob! ef
hjhbcbju"!'qfs!n_oft_ !l bjpbjwjkphbmbbvhip&j & KBV Znpme e
[25].

NbBbj!_ npofj!tv!iujgjojbjt!levpnfo”™!hfofsbwjnp! npef mj
[ fmj “tojnu”!jlj!hbmjnbj ! ebvhj(k33pav)pelkelériistmetbsou pjep ! ne!p mf
ubj ! hlemnefom bUjgjobotjo. !obo ub/

Remiantis "Forrester" tyrimu# npo_ t ! vBt bl p!evpnfo“™!tbvhzIlm -1!oft
[26], kuriameb gl mbvt ub! 325! uf di opmphj 5] j d2flkkhriarnes vl u’ s pt !
bgl mbvtub! 325! ufdiopmphjk”“!jogsbtusvliu spt!tqgsf oe
pshboj{bdjk”"-!ops ebnpt!tvtjepspuj!tv!ieje kbo, jv!
vBt bl p'levpnfo®™!tbvhzlm -!p!cfwfj|deaumeratessf , ebmj bj ! |
modeliui.
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%2500 C) 22008 .

£2.000 PER BAONTH

¢
$1500 '@%

- 150,000GB __,
2 150000 IN THREE YEARS

TORAGE

TOTAL DATA YOLLU

Q0 O ) . ':"
s £1,000 {9
E0 000 i
; oog' LE00) oo’
ooo ooo
$0
B0 D B oo b Ve Pl N oD @R PP AP P
WEEKS WEEKS
Pav.1.3-5Evpnfo” ! gfsl_ mjnbt!_ !tefcft_!hbmj!qgbejejouj!n oftjnp
epmfsj“-1lofu!kfj!_ npo_kflejschb! wpt! l1!'ebscvp

Qbe wu_ ! ebs! mbcjbv!bgtvoljob!tgbsuft @M, CAMECMISEI kpt ! uf d
ERR !'ejfhjnbt-!e m!'lvsj“lebs! mbcjbv!eje kb! ewvpmnftol™ !t b
priverstosj fo |l puj!c e -1l bjg!pgujnj{vpuj!t obvebt!js!tvnbeE
ufjl k"™ /

Nuo 2023 m. aktyviaigm_ upkbou! ej eBj “ k “*-Ilbgrsch e rkpe flnfjjvttuj)t MMNo B j
tbvhpkjn* /! Wjt!ebvhjbv!_ npoj ! hbmwpkb! bqgjf!ubj-!1Dbjq
tbvhjbv!js!qgfmojohjbvseegriaopespuj !jogpsnbdj k" !tbwp!

But j Bwf mhjbou! _ ! ubj-!jesedt "kbhlpofhpetibdj kpt btkvvpnbbzu
c ujeaphfo”™! bgepswg Kjupk-f!! ej fihAlf gsheej A VIMMNLDb] g! wj fobn
interviu[27]gb Bzn_ kp! #Nj dsptpgu#vBY pd!'stbimj ogjtoeprst | wPesy yaj nt
I fmjbt! butl j sbt! ubarldgbesijos Haa$ sprendirpub, dibtinio tintelekto agentai

wbmezt! gspdftvt!evpnfo®™!cb{ tf-!bvupnbuj{vpt!tljsujo

[.Jt fobtjt!qeBpnspt!bhleps\ptkjjmp"dvwp!uplt; ! kfj!qgsj
l bjg!, wbhjsjpt!wfstmp!qgsphsbnpt!wzle !joufhsbdjk
gbsebwjo kp'!oj“lkvoh, j“"!mjdfodjkbt!jg!gbhbm! ubj
zsb!wjfobt!jollmbtjljoj "!gbwz{eBj " ";!qsjf!TBQ!ev
ujolbn"!t'kvohu_, /! Upe.  m! nbo! buspém-h!flobue!'ltb Bvfhtl!pgh
atveju[...]Cf ou! kbv! nft ! mbj Inamau, kad [digptinip intelektp]Bj] ~ s j p; !

bhfou"!fspkflujlsjbvtjbj!Bmvht! wfstmp!ubjlpn”k"”
kfj!bqgjflubj!gbhbmwpkbuf-1Tkjfltjolftn t!lzsb!evpn

- Satya Nadella, "Microsoft" generalinis direktorius, interviu BG2 kanalui, 2024 m.[28]

i jpkflgbsbejhnpkflevpnfojnjt!hsjoeBjbnbt! MMN! nfupebt!
joufmflubt! ubngb! ubsqj oj ol(2Rudas, @R-dodaw)epuplkp ] sf efvehi
ebvhzwbgsdtj'otibK" ! js! gbej e kb! wf/s!t@md qgjskowd!f i qj! fflgef | lugwBijn’
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evpnfojnjtltllbznmecj vikifnlf#Di bpt p! gbwfsujnbt!uwbsl b!js!tuve

Opst! bufjujft! bsdijuflu sb! ebs! ujl! gpsnvpkbtj -1 _r
gbtfln njt/ ! Qbtubsbjtjbjt!efojnunf_ jbjt!wzl t!lnbtjo
ejfhjnp!js!ofl pouspmjvpkbnp!evpnffoghplshbdagjkpt!gviils| mp

Evpnfo“"!l bvg]lappbpbptt!jljl!sfjlon t

P jvpmbjhnpeoj t"tjtufnpt! t I njohbj! wztuptj! js! wfjljhb!

ubjlpn®k”™! gsphsbn”! tlbj, jvt! bujujolb! JU! tlzsj ! |j
efojnunf_ jbjtle m!tlbjunfojojnp! of wbmepnbbpjleiel km!k
gf stpujojnp!fgflu"!_npoj“!jogpsnbdjo_kf!flptjtufnpk

i jboejfo! ! tfswfsjvt! js! tbvhzbfmbtyeépysnp uptb!! jcsflgs vl s
informacijos,kurio f t q_ k b! wj sitgeejtal thmpanghereikalinga. Riboti, np oj ctulf I mj bj ! of I
tvtjepspuj!tv!ojvp!l bougm eBjv-!upe m!levpnfozt! |l bvaqgj
"silosuose # * - ' | vsjvpt!sfjljb!bgepspuj!sboljojv!ic ev-!lops

Upe m!° jvpmbjljo t!_ npoj“"!wbmeznp!tjtufnpt-!1bjqg!
bgbvh, tlnjolbt-!ebBobj!Ilfo, jblovp!jogpsnbdj kpt! g
ivnvthpo t!flptjtufnpt!dfousf-!ttvtjebsp!j{pmjvpury
tsjuzt-!tupe m!ofjowfohjbnbj!nbB Kkb!cfoesbt! wfst m]

Qp!jmhp! fltgpofoujojp!evpnfo® ™! bvhjnp! gfs!gbtubsvpt]
w mftojp! bue bmjnp! fubgbt/ ! Lbj! tbvhzI mb! gbtjflt! tb
evpnfozt!ofcfcvt!ujl!tbvhpkjnp!pckflubt-!p!ltusbuf hj

Upcvm kbou'!ejscujojbn!joufmfluvj!js!lnbojojojbn!nplz
bgepspkjnp! t' obvebt! js! qgfsfjuj! ovp! Il jflzcjojp! bvh
bufjobou_,!efoejnunfu_,!tubuzcptwigtshajpef tt aijvpp! ¢ v mrfsa’j pls
gsjfl!k"ltusvliu spt-!wjfoujtvnp!js!bobmjujo t! wfsu t
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Paveikslas 1.3-6 J { pmj vpuj !evpnfo”!o bmujojbjeopmfpeBjb!ebmzujt
tjtufn”

Qbhsjoejo !'wfsu ! zsb!of!jogpsnbdjkpt! Il jflijt-!p!hf:q
gbwfstuj!ubjl pnptjpnjt!Bjojpnjt-!!obvejohpnjt!gsjj
evpnfozt!ubqu”“!ujlsbj!obvejohj-!'kjfluvsj!¢c uj'!ujol
strul u" sj{vpkbnj-!tbvhpnj!js!bobmj{vpkbnj!butjBwf mhj

Evpnfo“!bobmj{ t!gspdftbt!_ npo_ kf!gbobovt! _ ! nfeBj " “!h
jsttujgsj “"!'nféeBvclsthoe] sméjemBj bj ! njso ub-1!1t vBaghit j s! ubno
vBecbj huj!gspdftbj-!lIbjl'kjflcbjhjbnj-tubngb!_npo_t!jo
jogpsnbdjojv!ivnvtv-!lvsjt!tlbujob!c tjn"!obvk*"™!tjtu

Ub, jbv! gsblujl pkf! ojt! djl mbt! ebBobj! ovus | tub/! Wj
ebvhjbtmvpltojt!dibptbt-!gbobovt! _ I'hfpmphjojvt!tmvpl"
tfo"k”"! cf! hjmjpt! joufhsbdj kpt !skjtisgostinfosmadijas "sslgsgi"b wj np/ ! |
usvliebouzt!Bjoj “"!bgzlbjubj!js!bgtvoljobouzt!evpnfo”!
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Upmftoj!Bjohtojbj;!ovp!evpnfo“™!lufpsjkpt!jl

Evpnfo” ™! fwpmjv-dipkb!l fmppwocplofvlp! npmjoj " ! mfoufmj ! jIj
i jboejfoljoo "I jtlzsb!of!sjoluj!jqggps netdvdpskf o!ltp!!abvw fvsstl
tusbufhjojbjt!jouflmjbjt/! Oftwbscv-!bs!ftbuf!_ npo_t
kaip su jais dirbti, ateityje bus svarbiausias_, h " .e j t

Bgjcfoesjobou!oj" "1l ebm, -! wfsub! gbcs_ Buj! gbhsjoejoj vt
nfupevt!bumjflbou!lbtejfoft!vBevpujt,;

Bumjl juf!btnfojo_,!jogpsnbdjkpt!tsbvu”™!bveju""!

0 Tvebszljuf!wjt "!ltjtufn”!jslgsphsbn”™-!ltv!lvsj
(1 QbBzn | juf-!1lvs!gsbmfjeBjbuf!ebvhjbvtjbj! mbj
duomenis.

(0 Ovtubuzl juf!gbhsjoejojvt!jogpsnbdj kpt!°o bmujo

(1 Jobobmj {vpljuf!tbwp!ebcbsujo !'ubjlpn”"k”"!gsph
cftjevecmjvpkbo, j"!tgvoldjk™/

Siekite pereitiprocesusgb hb m! bobmj uj o t! csboept! mzhj vt/ !
(1 VBevpmusjpte!olvijpudfb!lgs be pn p t(kapnutkkd®?o b mj {  t
(C Qbmbjgtojvj! wftljufl!ejbhoptujl®!)lpe m!ubjq

(] Pagalvokite, kaip procesuose galite pereiti prie prognozavimo (kas nutiks?) ir
_tbl pnptjpt bnaltiked. ebszuj @* !

Qsbe Ijufl!tusvliu sj{vpuj'!ebscp!evpnfojt!
(1 ejfljufebwjofbgjloeh's!cfglbgmveplbmbigmbol “! gbwbejojr
(0 Tvlivsljuf!ebBobj!obvepkbn®"!eplvnfou”™!js!bubt
(] Sfhvmjbsjbj!bsdizwvpljuf!vBecbjhuvt!gspkfluvt

Net jei negalite pakeistivisost bwp! | pnboepfjbhepbnhdpott!jogsbtusvIl u’ s
tbwp! gqspdft”“!js!lofejefmj” ! BhwpoVvmudj-hnt blebuej spkhbhev

k*“!v 1jfljt-1tp!hfc kjnbt! jol k*"!l johbvuj! obvejoh”! _ Bwl
jo bobmj{vpuj!evpnfo”“!sjoljojbj-!joufhsvpuj!_!tqgsfoe
Ljuptf!lozhpt!ebmztf! qfsfjtjnflqgsjf!lpolsf,j ! ebscp
c evt-!lbjgloftusvliu sj{vpu'!jogpsnbdj k' ! gbwfstuj!t

bvupnbuj {bwjnp! ufdi opmphj kbttvIjvsslujjo!twbfnjjlbtjnljhbochs b bzothbjmjf
tubuzcpt!_ npo_ kf/

e

el %

—
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Il DALIS
LBJQ! TUBUZC ! WF SHWBNFO'L! TUB!
CHAOSE

Bouspkflebmzkf!lIsjujolbj!bobmj{vpkbnjljoo "1 jbj-1tvl!l]
. hpo_ t-!ejscebnpt!tv!wjt!ejeftojbjt!l!evpnfo™ ™!l jflijbijt
jogpsnbdj kpt!tvtjtlbjeznp!gbtfln_ t!js!#evpnfo”™!tjmpt

trukdo priimti veiksmingussprf oej nvt / ! Ob HRPO@riekds (apgt. !
l'jhiftu! Qbje! Qf st po(t!Pqgjojpo*!lgspecmfnpt!js!kpt! qgpwf

wbmeznp!tqgsfoejn”! I plzcfj/! wfsujobnbt!ejobnjol"! wfs
eje kbo,jp!tve ujohvnp!gpwfjljt!jogpsnbdjkpt!tsbvubn
Pateikiamikonks f u "t ' gbwz { eBj bj-!'"I bjg!gfsofmzh!ejefmjt!tjtuf

ejejob!t" " obvebt!js!nbBjob!pshboj {bdjk"!mboltuvn' /! Zqg
tljsjbnbt!bgsjcpkjnbnt-!lvsjvpt!tvIivsjblgbufouvpuj!g
tuboebsu”“!obvepkjnp!tubuzchaekiammbnpo kf! gfstqgfluzwpnt
koncepcija pereiti prie dirbtiniu intelektu j s! MMN! hsj oeBj bn"! gsphsbnjo_t!

. Sbohpt! fdlpltygjugtnff sobBgbbéjefm !'tve ujohvn' ! js!tufdi«
l mj "ujt/
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SKYRIUS 2.1.
EVPNFO ! TVTJ TIRBIIIOAANB T !

Lvp!ebvhjbv! sbolj "-luvp!fgfluzwftojt! wfst

Jol gjsnp! Bwj mhtojp! hbmj! buspezuj -!"1bel! ebvhjbv!tlbj
gsblujl pkf! ubjg! o, sb/ ! Tv!I | jflwjfov! obvkv! tgsfoejnyv
gbwfme_ ub! tjtufnb-1! bs! ebs! wjpflothl!b# uynd fom#! b U tstble ujpuvko-j
vienu sluoksniu-t mvpl tojv-!lvsjt!ebBobj21-bpas)b! jouf hsvpubt!tv!

Evpnfojt!hbmjnb!gbmzhjouj!tv!Ibohmjnj!bs!obgub; ! kjf!
oftusvliu sj{vpu”"! gspdft” ! js!l gbnjsocu”“!gpsnbu”! tmvpl:t
jogpsnbdjkpt-!_npo_t! uvsjlgsept tgjppHjouft!j §s htgrefflogegsht j g
usjvionpltmvpltojvt/

DATA ™

manager

unstructured data

databases and tables

useful and valuable data

Igéed mﬁj‘;rﬂ!tary ‘Systems\ A "‘F §

Pav.2.1-1, wbj s tlevpnfozt!tvebspotut#bylkzuott#mvBWwbohpt! gl
tjtufnjojp!tve ujohvnp!hfpmphjo_ tflvpmjfopt

Ljiflwjfob!obvkb!gsphsbnb!gbmjflb!q etbl"®;lgbjm -1 mf
tmvpltojt!zsb!npmjt!)qgbtfoetnjmjltqlb)ntlIsp suyj! ehvptn!f mfzd uf- rh
usf -jhbstbloj ubt! )vBebsj!-§Huwfsgu v paegrbotigng snrivdby djvj ! ¢ hbou!
tl bjunfojo_ !'!bgmjolb!wjt! mbcjbv!gsjnfob!oflpouspmjvp
prarandamagiliai, npo_t ! t f.swf sj vptf

Tv!Iljflwjfov!obvkv! gspkfluv!jst!tIljflwjfob!obvkb!tjtu
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naudingus| pl zcjeovipwntfloj t /! Opsjou! gbtjfluj!wfsujoh'!#vpmjfo
jogpsnbdj k' -sugrapuetitkl' bj elzq¢ Wt-hj ohbt! ebmjt! js! johbvuj! t
gbtjuf mljbew!pmdnopig fumjlb wijjns'!/

Evpnfozt!zsb! wfsujohbt!ebmzlbt-!js!kjflubsobvt!
[bgepspkbo, j 20! evpnfojtn!

-TimBerners-Mf f - I gbt bvmj oj p! Bjojbujolmjp!u wbt!js!lqgjsnptjp

Lbe! evpnf dwertingwdalyku'irdbuj | j nv!tgsfoejn”!lqgsj_  njnp!gbhsjoe
gbsv g wjf/olu! uj ol bnbt! gjsnjojt!bgepspkjnbt! gbwfs, jb!tl
naudingu informaciniu humusu- ! | vsjt!w_ mjbv!iubngb! gsphop{bwjnp!js!pi

Lmbjejohbj!nbopnb-!Ibe!opsjou!gsbe uj!bobmj{vpuj!:
gsblujol bj!hfc_ kjnbt!ejscuj!tv!ofowbsjbjtlevpnfoj:

Process 7 Documentation Strategic
automation @l and decisions g planning

o [ T )

- |
y o

Data structuring gg Forecasting & @ Al & machine
& modeling G risk assessment L8 learning

§ Lessons learned & i
industry benchmarks {8

Data archives &
databases

ast project g
records B

P

Pav.2.1-2Evpnfozt! zsb! wfstmp!oblo"!tjtufnb!js!gbhsjoebt -
tgsfoejn"!qgsj_ njnp!gspdftbjt]/

Ufdi opmphjkpnt!upcvm kbou-!k " t“"!_ npo_ !'ubjq!kapu! uvsj!|
obgupt! js! bohmjft! I pngbojkpt!lvsjb!jogsbtusvliu s"'! ot
uvsj! jonpluj! wbmezuj! obvkpt! jogpsnbdjkpt! tsbvu' ! tb
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of obvepkbn”"-!loftvgpsnbuvpu”™!js!lqgbtfovtj“"levpnfo”-1gqg

Qj snbtjt ttBvjlovhstuojj!tmb v | vt ! )*e/vipOffu!”j!st!bhvbhnzjl ombjtbvt j pt! gqsj
evpnfo®! j{mnmj_ bwbjkspjt™!! g pssmpecuwnifineve phfkd™j!! . npo_ t! js! upn
tjtufnpnjt/!Lbjlevpnfozt!fh{jtuvpkb!butljsbj!wjfoj!
npo_t! tvtjevsjb!tv! #evpnfo”™! tjmptp#! fgfluv/! VBvpu
npd! zsb!qsjwfstupt!fjlwpuj'!jouflmjvt!levpnfojnt!tvk

-

—

Evpnfo“"!tbvhzl mpt!js!k“"!qpwfjljt!_ npo_t! wf

tjwbj{evpljuf-!'Ibe!tubupuf!hzwfobn”"k”"!obn”"!I|l wbsubm
tubup!tjfobt-!t1ljujlujftjbllpnvojlbdjkbt-!plusfuj! uj
of bujujolb!boh”!tjfopbt!'fb-viimjug'u-"!!'p!bldfimijpvtt!!ouffbouljbuljjelb s e z
Tokiasituacija-of ''uj I i jgpufujojt!tdfobsjkvt-!Icfuljs!lebvhfn
ejefmjp!tlbj. jbvt! hfofsbmjoj "!js!ltvcsbohpw”-1!ejschbo
koordinacinio centro, procesas virsta nesibaihj bo, j " ! uwj sujojn”-! gfsebszn”!j
mfnjblejefm,!w mbwjn'!js!lebvhlbsujoft!qgspkflup!jo mb
Lmbtjljo_ !'tjuvbdjkb!tubmp&] ohjpijod gbmvipf uzgshubhbgdhbt bis
mbjl v/ 1 Qbujlsjovt!jogpsnbdj k"' !_ wbjsjptfl!tjtufnptf-!

2 20ptjpt!tubuzmagstrasbp? plufgmpk?¥ IChg 'hwd dwmwjoulvipuj ! | mpk
bsnb®@'’ sb

2 Projekto vadovas (PMIS* | Qj s | j n-"L!ntplkz sojj vbjylahagsistemoje pPMIS]hutodyta,
|l be! bsnbu sbl!luvs kpvesluzjisbbbewhBublspo! ¢jucsa'qbh @#

& Ujfljnp! hsboej dERP)-N qtf ERIP rurngot kadkitovinysbus pristatytas 25
d.".

8 Evpnf o’ ! | caBald gkyriss) bttt bl j ohbt ! vBMIgdatayfal&dg BRPK * * ; !
25d.Ubsqg! FSQ!js! QNJT!o_ sbl!ovpspept! PsefsJE-!upe_ m
ujgjol bt!jogpsnbdj kpt!tgsbhpt! gbwz{ezt/

2 Projekto vadovas generaliniam direktoriui -"W mvbpsknbb!ug sjpttubuznbt - !t ubuzcw
p!l bt!vBlubj!butbljohbt-!"ofbjolwv

Jodjefoup!qgsjfBbtujt!cvwp! evpnf dntegrjofamn ingukiemodimabtt ! t | j s u
evpnfo“!obmujojvt-!tvlivsjbou!wjfo'"!jogpsnbdbhdkipjtutt!bv
Bgbdi f! Oj Gj -!Bj sgmpx! bscb! o9o0*i-jlthlbjm§ infbp lmjblodfjjl |j paujj fl n
cvt!jotbnjbj!bqubsuj!upmftojvptf!lozhpt!tlzsjvptf/]!
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Planned Costs
N Current Costs
EDOO
S G000
= 4000
g
2000

Stuttgart 21 Airpart BER Eltsphilharmione

Frojects

Pav.2.1-3Qbhsjoejoj “"!jogsbtusvliu spt!gspkflu”!Wplijfujkpk
palyginimas.

Qbobo jbj!ovujolb!jsttv! npoj “!tjtufnpnjt;!jo! gsbeB]j
jomfjtuj'ltejeBjvmjvt!cjveBfuvt!kjfnt!joufhsvpuj!js!ty
szoj "l npefmjbj-!joufhsbmjgkopwj!fbogt”l!sejvupbnjfloo f!stfljblj uun"f/o!jEo j
di bptbt-!gbobe vt! loftvefsjou'!tubuzcpt! gspdft'

KPMG 2023 m. tyrimo "Cue construction 4.0: Time to make or break" duomenimis, tik 36

gspd/!_ npoj “!wfjltnjohbj!ebmjkbtj!evpnfojnjt!ubsgqg!

gspcmfnpnjt!e. m! #fpmpop p#t"! evpnf o™ !

D -

-y | =

=) design I= calculation

Eaﬁ‘pﬂl‘lme o department

- —-—
==

& <

Pav.21-4Nf u“ ! nfuvt!tvoljbjl!tvsfol bnj leepmrdadgykiose,l bvgj btj!j{p
rizikuodami, kad niekada nebus panaudoti.

d: -
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npo_t!evpnfozt! tbvhpnj!j{pmjvpuptf!tjtufnptf-11Dbj
Ljiflwjfobnfl!jolk"! zsb! wfsujohpt!jogpsnbdjkpt-!ub,_jb
tarpusavyje susijusi ekosistema/ ! Upl t ! but !l jsuvnbt! usvliep! evpnfo”! ts
hfc kjn" ! nbuzuj ! wjt® ! whbitdiidilgasirg veé tujmphbt It ykwpathtj mtbt !l
wbepwzc_ t! mzhnfojlvih élvijhoj o b pegkéltiratskrisjmipimacijos elementus tarp
tjtufn”

3127!n/!XFGluzsjnp!'!evpnfojnjt-!twjfob!jo!lgbhsjoejoj"”
evpnfo“!tuboebsu”!us Ilvnbt!js!tvtjtlbjeznbt/!

Tubuzcpt!gsbnpo, !'zsb!wjfob!jolmbcjbvtjbjlttvtl!lb
tl mboeBjpt!wjt” ™! wfsu t[Bhsboejo t!ebmzwj " !t" wf|j

- Pasaulio ekonomikos forumas 2016: ateities formavimas

Ej{bjofsjbj-!"wbepwbj-!lppsejobupsjbj!js!l s kbj!ebB
|l ppsejobwjnp/! E_ mlojp! obu”"sbmbvt! gpmjoljp! tvtjebs
j{pmjvpkbnj!butljsptf! tjtmjfvrppt fl/t!jltwd!né bV hujvipv!twmlljj b
l bsuv/ ! Mbjlvj! c¢c._ hbou! I'jflwjfob! tjtufnbwbhezdkjbdjtohd wd
gbmbj |l zn@dR4paz)s| ptubj ! ebs! mbcjbv!bgtvoljob!joufhsbd]j

Pav. 2.1-5 Kiekviena sistema linkusi kurti savo unikalius duomenis, kuriuos reikia apdoroti
uj ol bnpnjt!qB8.fnpo_ njt!

VBcvsubt! _ npoj " !ttjtufn”"!sbubt! buspep!ubjqg;!_ npo_t!]
wmjbv! gbujsjbl!ejefmft! k”!joufhsbwjnp!jombjebt-"!p!l
njfmjbv!iejscb!tbwp!vBebspthfl JfUll ptsjbe wipwiht f{ /e!BWjptl b vu g jt !l e
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gfs_kjn" ! gsjf! oZiblpav) tt obfepenrbrj “!c)bj hj b! I sjujl vpuj! evpn
bobmj{vpkb!k"!gsjfBbtujt!js!c evt-!Ilbjqglk"!jowfohuj/
k“ 11 fjujnbt!sfjlbmbvkb!ejefmj” ™!jowftuj dndyknaikovosi! sf ubj !
tvigspecmfnb! ebBobj!gbcmphjob!gbe_ u_ /!

Qbhsjoejo !'bupwys$ shifpzgsj uBlhpt gjonb! gsphsbnpnt-!ploflev

l vs)yblbutljsbt!tjtufnbt!bscb!gfslb!hbubwvt!tqgsfoejnyv
| vsebnpt!cftjevecmjvpkbo, jbtdyprdfod t!veld{sfijto/blnbt ! tbvhzIl m

Fragmentacijosgs pcmf nbj ! . wf jluj ! sfjl-gbsné ddfae n! af jolbwijklpeé \gpmfj c
taikomosioms programoms. ., npo_t ! gj snj bvtjbluvsj!tvlivsuj!evpnfo”!
npefmjvt-!plubeb! Il vsuj!tjtufnbt! bscb!_tjhzuj!tqgsfoej

of 'l vsu“!obvkbt!Imj wujt/!

Afohjbnf! _ Tobvk" !'gbtbvm, -!lvsjbnfl!evpnfozt! hbmj
- Tim O'Reilly, "O'Reilly Media, Inc." generalinis direktorius.

2016 m. McKinsey pasaulinio instituto atliktas tyrimas # Qf sn* t uzuj ! tubuzc' ;! I f mjl
gspevliugwep: ¥l be!tubuzcpt!gsbnpo_ !'butjmjflblovp!I]
transformacijos srityje [32]/ ! Bubt | bjupkf ! ufjhjbnb-!Ibel!bvupnbuj {v
tl bjunfojoj“"!gmbugpsn”!ejfhjnbt!hbmj!hfsplbj!qgbeje
gspdft“ltofovptflIlmvnv!tvtjkvtjvt!lovptupmjvt/ ! Tl bj un
gbcs Bj bnbt ! j s !!FLhbbsobpniz)tKuv o-hlu2j:¢d33p1I' ns j*p bfulbgq b dbg uPjkthrn bt !
gbhsjoejojt!joufhsvpu” ! gspdft ! js!cfoesbebscjbwjnp

UpekMmj ! qf s! gbtubsvptjvt! 21! 111! nfu”“! gbhsjoejo ! evy
evpnfo“!ltuzhjvt-!tubj!ebcbs-!vBhsjvwvt!evpnfo™!js! e
naudotojai ir valdytojai susiduria su problema -e v p n fpertekliumi- ' e m! | vsj pl tvol v!s
ufjtjolbjlufjtjoh" ljstlIplzcjol®!jogpsnbdj k" /!

E.m!tlgwmnfod™ lotfjjmpmtf 0lhj bnigjsblt zifmib los jtinpellyZzpen fto!” gEsant mf n b
kelioms nepriklausomoms sistemoms, tie patys evpnf ozt! hbmj ! ¢ uj! tljsujoh"!
gsjfoubsjohpnjt!sfjlon njt-!tupe, mlobvepupkbnt-!1vsjf
gbujljnb-!lzmb!gbgjmepn”“!tvolvn”/

E v p n f doblidvimasis ir nepakankama e v p n flopl!'zd of t ! kj f! o sb! w

E ewpnfo” ! dspmmf hpt! wbepwbnt! ufol b!tvhbjouj! ebvh! mbj
Ops. ebnpt! bgtjtbvhpuj! ovp! I plzc_t! gspcmfn”-!_npo_t!
tusvliu sbt-!lvsjptf!vBlevpnfo”™!gbjfol'wfsufjll@®mojhbv!js
uplt!gpBj "sjtltujl!'!ejejob!cjvsplsbujk"!js!m ujob!tqgsf
kvpt! bobmj{vpuj!js!joufsqgsfuvpuj-!zgb,  'kfjlo sb!wjfo
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Qbtubs' k_ !'lefpgnwusezabj! gp! mjfubvt! ebvh_ kbou! gsphsbn
hbmvujojbnt! obvepupkbntj nv tf! Ubjleulvbbnnpftt! oe V pupobbéeiita.! | pl z ¢ _

Ebcbs! uvpt! gb, jvt!evpnfojt-!tcfultv!tljsujohpnjt! sf]
taikomosiose programose ( 2.1-6 pav.)) ! E. m! up! hbmvuj ojbnt! obvepupkhbnt
ovtubuzuj-!lvsjlevpnfo"™!wfstjkb!jolebvhfmjpluvsjn”!:

tgsfoejn”"!qgsj_njnp!l mbjebt/

Tjflebnj!bgtjesbvtuj!ovp!gspecmfn”-1tvtjkvtj "l tv!iujo
ebvhjbgblpg, ! ujlsjojnp! wbezcjlgfojlibjcljtvisph tsbju-j 'k g b b jKI
sfjljbnvt!evpnfojt! mfouf mjpkhbosujbtulbttlljbs wj”o hg"b!wtjjetburfvn"!!

)
CAPEX
(ﬁ?ﬂ 8 o
S ONE AR/VR GIS
=]
MEP

CDE CAT = ATYPE S

PREIS = 300%
T
 CAT = ATYPE IDPRINT
=8 PREIS = 2005 R
Pav.2.1-6Choezebnj!sbtuj!sfjljbnvt!evpnfojt-!wbepwbj!uvs

ufjtjo_,!gbujljnvn*lubsqg!tljsujoh”!tjtufn”

Ub, jbv! gsblujlpkflojt! npefmjt! tvlifmjb! obvk”™! tvolyv
jogpsnbdj kb!jotl mbjezub!ebvhfmzkf!loftvtjkvtj“"!ltgsfo
jogpsnbdj k" ! gf s! tqgsf o@2la pav.yush n onbj !nlprjg’j usjbbrinjg!'b v h! mbj | p!
mjol_ t!_ ']l mbjebt/

Qbe u_! ebs! mbcjbv! bgtvoljob! tlbjunfojoj” ! tqsfoejn”
vBgm tub!obvkpt!gsjfnpo_ t-!lvsjpt!buspep! ebvh! Bbebo
tusbufhjkpt-tojfltgsfoejnbj ! otfvjlovusfjhbs!vgobkgojnmel p nlvwj! ftovjec
evemjbwjnp! tmvpltojvt/ ! E_ m! up-! vBvpu! tvgbgsbtuj ov

gsbhnfouvpupkf!jsldibpujolpkf!jogpsnbdjo_  kf!bgmjolp
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Investor Planning department Data Project management Projectdata  Construction site
§ Flararvt raiadifin . : o i Yanous ala unrelated and different quakifications
wlii;;} T-I-:L- 3::;.EQ;I;F.JE:IS:::,?;;I‘-.'-;E FRrigus armars management programs disparste data and gaps betwaen teams

Pav.2.1-7E_ m!' t jtufn"!tve_ ujohvnp!jslevpnfo !l gpsnbu”™!_ whbj
prarandamas nuoseklumas.

Wjtpttltojptltlgspemfnpt-!tvtjkvtjptt!ttv!iebvhzc t!tljsujol
. nhpo_t!wbepwvt!qgsjfl!twbscbvt!tvqgsbujnp;!twbscjbvtjhb!
kjfnt!bgepspuj!qgbjfol b/ loUj!llsppkzjc! cksfj!fjBsh tudbjntf!-t! nhzbg jqg!!epvsph
gauna, saugo ir naudoja.

Uwbsj ' !t In, !'mfnjblofl!obvk” ™! #tufcvlmjoh”#! gsphsbn”
Il "sjnbt!_npo_ kf/ ! Ubj!sfjoljb-!Ibelevpnfozt! mbjl pnj
vientisumas ir aktualumas tampa prioritetu visuose organizacijos lygmenyse.

Lplzc_ t! jst 1 jflzc t! ejmfn*! hbmjnb! jotqgs, tuj! tvl svt

evemjbwjn' tj-!"ofovptflmvn' ! js! tvwjfopejob! jogpsnbdij
gbujljn"! evpnfo”™! oo bmujo_-! 1| vsj v,ptkslag in jaikuoprimamush b mj n b !

sprendimus.

Qsjfojohv! buwfkv-!"1bjqg! ebBobj! ovujolb-!_npo_t! js! up
ovpnpo_ njt!jsljouvjuzwjbjt! wfsujojnbjt-!plof! gbujlj
usbejdjol bj!wbjejob!twbsc”™!wbjenfo_,-!'ubj!zgb, !'gbtufec

HIPPObscb! ovpnpoj " ! gbwpkvt!qgsjjnbou!tgsfoejn

Usbejdjol bj!'tubuzcpt!gsbnpo_ kfl!gbhsjoejojbj!tqgsfoejn
wfsujojnv/!Ofuvs ebnj!tbwbmbjlj "!js!lgbujljn”"!evpnfo”
of ' pckfluzwjbjt!gblubjt-!k?!hfs HBROHHidndstPhidjRegdn'dén” ! ebscv
Opinion) ( 2.1-8 pav.).
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NO ANALYTICS?
WELCOME TO THE HIPPO*

*HIGHEST PAID PERSON'S OFIMION

Pav. 2.1-8 Nesant analitikos wf st mbt ! gsj | mbvtpl!ovp!tvckfluzwjpt! gbu
ovpnpo_ t/

Uplt!t gqpBj "sjt!hbmj!lc uj!gbufjtjobnbt!tubcjmjpkf!js!
usbotgpsnbdj kpt!fspkflubjltubngb!sjnub!sj{jlb/!Jouv]j
jol sfjquj-!'ebBobj!sfnjbtgfllodtgjbBwf mhujpm!j t"tiyvepwjifdh™nljq
butjtqgjoejou,!evpnfoztf

Ubj -!Il bt!_ npo kfl!lqgsjjnbou!tgsfoejnvt! mbjlpnb! gsp
gbhs_tub!ojflrmpdl poil sipjVvavs u“!qgsjlmbvtzuj!of! o\
bumzhjojnp-!"plovp!hfc kjnp!wfjltnjohbj!ejscuj!tv
gsjjnuj!gbhs_ tuvt!tqgsfoejnvt/

Twbscv!butjtblzuj!ovptubupt-!Ilbe!bvupsjufubt!bs! gbu
teisingags. Evpnf ojnjt! hsjoeBjbnbt!qgpBj "sjt!lfj, jb!Bbjejnp!
remiamasi duomenimisiranalize- ! p! of ! gqbsfj hpnjt!jstebscp!vBnpl ft, j
nplznbtjt!js!wbj{ejo !'bobmj{ !mfjeBjblovtplhlld4zuj'!'e t
pav.).

Cflevpnfo®"™!ftbufltujl!ebs! wjfB4t! Bnphvt-!luvsjou

- W. Edwardsas Demingas mokslininkas ir vadybos konsultantas

" jvpmbjljojbj!evpnfo”™! wbmeznp! nfupebj! ubjg! gbu! vBu.
gspdftbj-! bvupnbuj{bwjnbt! js! tjtufnjojt! gpBj  sjt!
neprarandant efektyvumo.

Ub, jbv! bl mbt! gbtjuj!l kjnbt! evpnfojnjt! ubjqg! gbu! hbm

tlbj, j"t'sjoljozt/!'Cflujolbnpt!bobmj{_ t-!Ilpoufltup!]j
wfsu_ t!jslofhbmj!c uj!gsmdfitmzuhspriplgpthkshioldj 3l wits
bobmjujlpt-tcfullvsjbou!jonboj'tjbt!qgsjfnpoft-"!1vs]


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

EVPNFO ! TVTIJTLBJEZNB3B3 JS! #TJ MP

gbhs_tuvt!tqgsfoejnvt/

Tl bjunfojo_ t!ltubuzcpt!bgmjolpkf!mfnjbnbjt!lt_ | n_t!\
wjfub!ijfsbsdijkpkf-!p!pqgfsbuzwvnbt-!tgsfoejn”!uj.l
efektyvumas

Evpnfozt!zsb!_ sboljbj-!pltof!bctpmjv, jptltujftpt/!Kjf!
Nepaisant analitkos g s j wbmvn™ -1 evpnfozt! of hbmj ! wjtjolbj!qgblfjt:
vaidmuo-gbe wuj!qgsjjnujlujltmftojvt!js!mbcjbv!gbhs_ tuvt!t

Lpol vsfodj oj tbusepasibktape fvinbjtl!! mbj | bouj t!tuboebsu”™-!cfulj:
| pol vsfouvt!wfjltnjohbj!obveBkbpubtwjtpttpnfwjfqgpeebivj:
ubgt!upljflgbultwbsc t-!Ibjg!lbebjtf!cvwp!sboujohvnp
bobmj {vpuj!js!joufsgsfuvpuj'!evpnfojt-!'hbm t!qgsjjnuj!
remiasi tik asmenine patirtimi (2.1-9 pav.).

OPTION B

Pav.21-9Tgsfoejnbjluvs_ u”!c uj!hsjoeBjbnj!pckfluzwjb! bobr
darbuotojo nuomone.

Wbepwbj-!tqgfdjbmjt ulej!pjndbog bdnsjj wjjlfbsjj-b!j U awsfyjjsdv tikdud dsy zgt!! g s p |
ejobnjl*"!"jslgbhsjoejojvt!spejlIlmjvt/!IAnphjoljfkj!jouf
mbolt, jbj!gsjubjlzuj!evpnfojt-!lbe!c u“!qgbtjflubt!Ilv
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Lmbjept-!"Ibj!obvepkbnj!ofujolbnj'!evpnfozt-!zshb
nenaudojami jokie duomenys[35].

-Charlesas Babbage'as ! qj snptjpt!bobmjujo_ t!tlbj, jbwjnp!nbojory

Butjsbevt!ejefmjfnt!evpnfojnt!jslqgsbe kvt!obvepuj! M
gbtjl fju_toflujl!'!bobmj{ t!c ebj-tcfu!js!lgbut!tqgsfoe
e . nftjplcvwp!tljsjbnb!gsjf Bbtdagmi bjnd sDEHhlMmpavy | pe m! |
ubjt!ojboejfo! Tqgqjsn" " twjfu'ljolzmb!hfc_ kjnbbl'pwvmplhijulzu
bobmqaihbo jojojt! npjlzabjtgjtt!!ljjsduf mf it glstf ogehtnj Tmpj hhdjov
sprendimus.

Remiantis nauju SAP@tyrimu "New Study Finds Nearly Half of Executives Trust Artificial

Jouf mmj hf odf! Npsf!l Ui bo! Uifntfmwft#!)#Obvkbt!uzsjr
dirbtiniu intelektu labiau nei savimi"), 2025 m.[36],55! qspd/ ! wzsftoj "k”" ! wbepw”
ejscujojp!joufmflup!gbubsjnbjt-!c u”o3Bprocj sfoh ! gkt
gbtjujl u”-!'lbeltejscujojt!joufmflubt!qgsjjnu”! wfst
wbepw"!lufjh -t!tl1belkjf!mbcjbv!igbtjujlj!ejscujojp!]
obsjbjt-!p!66&! whbepw”"! ej scnf!l unpplo Bwb-nh pvts!jgpbtifflje jjshc
ebBobj!bgmfoljbl!usbejdjojvtzigbgs pesdjpo| {dsj kpjtdp! hf
nfujo t!gbkbnpt! wjsojkb!6!nmse/!epmfsj /1 Cflup-1!E
gsjfnpo_ njt! obvepkb-kglidkbrtugperjeff 6 o! jo ! k" ! 26 &!

UpcvmAikjblubvupnbuj {vpupnt!evpnfo”™!wbmeznp!tjtufnpnt
obvepuj!jogpsnbdj k' -! ofgsbsboebou! kpt! wfsu_ t! oftvef
| vs_ ! ebcej rkebpoluj t ! wf st mp! gspdft“!tve ujohvnbt!js!lejot

Ovpmbujojt!wfstmp!gspdft“!tve ujohvnp!js! e

Tubuzcpt! gsbnpo_!'!°o jboejfoltvtjevsjbltv!sjnubjt! evpn
joo " ljtlwjt!l bjezupt! jogpsnbdjo_ t! tjtufnpt-! gfsofmzh!
tl bjunfojoj ™! qsjfnpoj ! joufhshbdjvkrdd procegaf tampa vis" | j bj !
tve ujeatbfjtlojf!nj b!ufdi opmphjkpt-!tcftjlfj, jbouzt!Ilmjfo

Tubuzcpt! gspkflu”™!vojlbmvn"! mfnjb! ofl ujl ! k™! ufdio]j
tuboebsu”!js! sfhvmjbwj42adpav p.1-7opavh/w!j B “rhitu p!'ssfvjnbh mj)ohb
joejwjevbmvt! gpBj "sjtt! _ vl jflwjfo'"! qspkflu' -1 1vs_ It

tjtufnptf/!E_m!qgspdft”“!tve ujohvnp!js!lejefmjp!evpnf
tj mbo. jvt! ttgfsdjobemjn{vvt g uvltb! j b v 4eshjvohl!bg! szbsebf!edfos ¢ " rke Z u bn
gbobeo jvt! gspevliuvt-!psjfouvpuvt! _ I'tjbvsbt! vBevpujt/
evpnfo”! wbmezn' /!
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Qsjtjubjl znbt!gsjf!ovpmbujojp!obvk”"!ufdiopmphj k™!t
mfnjbnv!I polvsfodjohvnp!wfjltojv/!1Ub,jbv!I!fitbnpt! o\
gsphsbnpt!js!npevmjo t!tjtaffwmpltplzistb!! qtbIBfbjj U jgrsh julbe b {
sfjl bmfgwkKihk!sjproth” bj ! 1 bjovpkbo, j“!Il s k*"-1!11visjflof!w
tgfdjgjl® -!'gbubjtzn”/

npo_ t!lubngb!ufdiopmphjojp!butjmjljnp!_Ilbju njt!js!n
obvkpwjolvt!jouf hswpbwtzlcpftd pewtb/o!j E bd!j kp!" wj ej o ! tusvl
ubsgvtbwzkf! tvtjkvtj ! ijfsbsdijoj” ! js! ebBobj! vBebs:s

ebvhjbgbl pg, (bBl®paw). ! uj ol m" !

o
=7}
3]
-
=]
£l
&
o
w
H
=
o
=
= |
O

AMALYST

Pav.2.1-10, npoft!tvebsp!ubsqgvtbwzkf!tvtjkvtjpt!tjtufnpt-1]1
procesus, kuriuos reikia automatizuoti.

Remiantis Kanados statybos asociacijos ir KPMG Canada 2021 m. atlikta apklausa [37], tik

36! gspd/!'_npoj “!'nbop-!Ibe!k”“"!qgbe ujt!ufdi opmphj k™!
ejfhjnpltsjuzkfl!zsb!sfjlonjohb!bscb!tljsjbtjlovp!]l
|l be! k"!tgsfoejnbj!zsb!sfjlonjohbj! betuwdaugumaj qsj bj ! gh
bgl mbvtpt!sftgpoefou”™!_ wbjsj !l ju”"tufdiopmphjk®™!ob
fltgfsjnfoujo_!bscb!qgsjtjgbBjop-!Ilbel!k”"!wjtbj!ofob

Upl t!ofopsbt!ebmzwbvuj!ufdiopmphjojvptf!fltqgfsjnfouv
gspkfluvptf-!tlvsjvptf! |l mbjept! hbmj! I bjovpuj!-njmjkpo
tl bjunfojojbj! ewzojbj-lelgBophjlp {tbvwijbrvp!j bl bgnbjt{j gsj fo j o]
wfjltnjohvnp-!ple m'up-!Ilbel!k”"! gbujljnvnbt!of_spezub
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Pasaulio ekonomikos forumo (WEF) ataskaitoje "Statybos ateities formavimas" [5] teigiama,

|l be! obvk“lufdiopmphjk“!ejfhjnbt!tubuzcpkf!tvtjevs
tv!iqgtjdipmphjo_ njt!l mjBlLoapukt! pd dvBphmppiwk!T gej fhjht
tvtjevsjbloflujl!tv!iufdiojojbjt!ltvolvnbjt-!cful!js
gvt_ t/!'Ebvhfmjt!vBtblpw"!cbjnjobtj-!1be!e m!qgbBbc
ubqgt!fltgfsjnfouj gifclbmjelpondf) mf bjj $ " kijsff veabhdpiglt #-!p! of
gbtfln_ t!hbmj!mfnuj!gbqgj mepnbt!jombjebt!js!sj{jl’

=]
ek
:
o
=4
-
bl
=
=
B
=
=2
o

AMALYST

FprgErm

RAW DATA

Pav.2.1-11Lj f | wj fobn! evpnfo“!obvepkjnp!buwfkvj!tgsfoejn”
programas, skirtas procesams optimizuoti ir automatizuoti.

Tubuzc”"!gsbnpo_ !zsb! mbcbj!_ wbjsj;!'tljspyjohjfnt! qg:
sfhjpojojbj!zgblummtbjjgij | b wijbadhgatm)jtttl 2bljm jtblwj nip!

standartai (5.1-7pav.)j s! |l u/ ! Upe_ m! gsblujol bjlof_ nbopnb!tvlyv
ubjl pnptjpt!gsphsbnpt!bs!tjtufnpt-!Ilwsj!jefbmjbj
gspkflu”“!ttqgfdjgjl" "/

Tjfljbou! _ wfjluj!wjt!eje kbou_!tjtufn”"!tve ujohvn®!
wjt! ebBojbv! tvwpljbnb-! 1|lbe! sblubt! _ ! wfjltnjoh'! e
standartizavimas, bet ir g b, jgpstp!ldf t p! bsdi jufl u spt! tvgbgsbtujojnb
tve ujohvnbt! js! ejobnjolvnbt! sfjlbmbvkb! obvk”™! nfup
l bvgjnp!gsjf!k"!ltusvliu sj{bwjnp!js!pshboj { badpsnp/ ! C" 1
fubgbt-! Bznj ous$ b o lgtp'hdephidajinmokftsipt ! qbcbj h* ! js! gsbtnjoh
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pshboj{bwjnp!fspt!gsbeBj

Tvgsbuvt-! I be! vojwfstbm t! tgsfoejnbj! zsb! sjcpuj! js!
I fj,jbtj;!" ovp! vBebs”™! gmbugpsn”! js! evpnfo”™! I bvgjnp! ¢
tusvl u svpup!jogpsnbdj kpt! uwb sglnbrug /t!oijjvtt!! g btt bbzvmy log p 1! A
jstufdiopmphjk”"!qgplz, jvt-!bgjc ejobnvt!qfs!wbejobn”k
l vs!fjob!ltubuzcpt!tflupsjvt!js!tlpljblcvt!kp!bufjujft!
ketvirtosiosis ! qf ol uptj pt! qsbnpo_  tnucaltenaimavivnd ir skdithenipimoouki | t u f !

gf stpobmj {bwjnp-!buwjs”“"!tuboebsu”™!js!gbtmbvhpnjt! hsj

Lfuwjsupkj!qgsbhebtnpefWpmlvtdj EbQf ol upkj ! gs|
) Qsbnpo_ ' 6/ 1*1tubuzcpkf

Technologiniai ir ekonominiai etapai -ubj ! ufpsjo_ t!t" wplpt-!1lvsjpnjt! bqj
wjtvpnfo t!js!flpopnjlpt!sbjeb!tljsujohbjt!sbjept!fu
interpretuoti skirtingai.

Lfuwjsupkj! gsbnplRrbsc¢bs!f @Qpimppadj KB/ 1*! zsb! tvtjkvt]
technologijomis, automatizavimu, skaitmeninimu ir globalizacija. Wj f obt ! t wbscj bvtj "~
fmf nf-ow™p!t bwzcjoj " ! gsphsbnjo t! _ sbohpt! tgsfoejn”-
gspevliu”-!tljsu“!l polsf jpnt!vBevpujnt!js!_ npo_n
twbscjb!JU!jogsbtusv]iu spt!aghmjbaj k!"dlkzsjpbbwn!fofl bg b qj
Qf ol upkj!'qsbnp®blR)t | spWwpmpvidgkb! boltuftojbnfl!l podf«
nei 4IR. Pagrindiniai jos principai-e j e f t oj t ! q s p e ndividudliadmag IR -tab v h * !

kve kjnbt!mjol!mbcjbv!gsjubjlpnpt-!mbolt, 6 jpt!js!q

ebvhjbvtjb!e nftjp!tljsjbou!qgfstpobmj{bwjnvj-"11p
npefmjbnt/ ! Qbhsjoejojt! qgf odhutp'kzps bf!l eovoppmfjd “p!tad bcv eepok! |l
gsjjnboultqgsfoejnvt-!lvsjt!lqgsblujolbj!of_nbopnbt!

naudojimo ( 2.1-12 pav.).

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

v
X
0 g X
Closed Froprietary In-house Open data Open source Consulting
data Software Development

Pav.2.1-12Lf uwj subkbnf!npefmzkf!ebvhjbvtjble nftjp!tl
penktajame - personalizavimui ir duomenims.
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Tvl "svt!tubuzc”"!gsbnpo_ t!_ npo_ nt!tljsu"!gsphsbn’
pshboj{bdjk”"-!ofvBujlsjobnb-!Ilbe!kj!cvt!t |l njohb]j
obmztfl!lcf!ftnjoj "!tgblfjujn”!jslgbupcvmjojn”™/!T_ 11
ujljnzc_tjomjflb!'nbBb-!tToft!ljflwjfob!pshboj {bdj k!
t' mzhbt-!lvsjfnt!hbmj!qgsjsfjluj!joejwjevbmj” ™! qgsj

Svarbu suprasti, kadk b v ! © jtb olenjjfoohtbt ' uf di opmphj oj "!tqgsfoejn”!jol
gpBj "s_ ! _ VI jflwjfo"! qspdft® -l gspkflu"!js! _ npo, /! Ub
gsj fnpo, ' bsl gsphsbn' -1 k"1 sfjl _ t!jot btiupteikaladnusivbj | zuj
I jfl wjfopt! | pobeiprbjekfopt mzhpo/ t!

Remiantis PwC ataskaita™Qf ol uptj pt! gsbnpo_ t! stR)Bgvdfekpul! efl p
bgjf!61!'qgspd/!_ wbjsj“"lqgsbnpo_ t!obl"lwzsftoj " k"! wk
Bnphjol "k*“!Bjoj “!joufhsbdjkb/!"Uplt!gpBj sjt! mfjeetE
ej{bjop!bs! I mjfou”!sfjlbmbwjnbhgpl , j "-!tvlvsjbol

Liflwjfobn! gspdftvj! sfjljbltvIivsuj! vojlbmj"'! gvol dj
gbtbvmjo t!tubuzc”"! gsbnpo_ t!eze_!|jebybpkifsh ump! bwlhvjf K|
l'jfl wjfbut gpewdjol hbim!{ emph (2113 pav.) ! Ljfl wjfobt!uplt! buw
zgbuvn®! js! sfjlbmbvkb! joejwjevbmbvt! gpBj "sjp/! Hbmj
~wbjspw, 'tljsujoh”! nfupe”! |l poufltuf!jotbnjbv!bgBwfmnm
j s!#Uj uboj | pdolamahze (920 pav.)sj ol j o

Vamzdynast | bj unf ojoj " ! gsphljf!twtjpoowmfldtagspdft " !|js!qgsjf
mfjeBjbouj!bvupnbuj {vpubj!bscb!tusvlu sj{vpubj! g
projekto gyvavimo ciklo etapais.

DIFFERENT SEQUENCE oA
PROCESSES RESULT

10 000 000 000

use Cases

Pav.2.1-13E_ m! wf st mp ! b u wir kirftamjinw e jf w jn e \ospkarint p !
lfj. jbnp!nbtufmjp!vBebs”"! gmbugpsn”!js!aqgs

Tl bjunfojo_ t! usbotgpsnbdj kpt! gpwfjljt! kbv! gbl fju_ !
hbmjnf!l bmc_ uj!bqgjf!obvk'!tubuzc”"!gsbnpo_ t!flpopnjo
konkurencija bus organizuojama pagal kitokias taisykles: kas sugec W) f o ' Bjj dojt Httirus
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duomenis veiksmingai paversti paklausiais produktais ir paslaugomis, tas qf ol upt j pt! qgqsbnpo
sfwpmjvdj kphjtTmehpojthsbobovn' /!

Kaipgb Bzfnjplopnj t u_ ! Ubouzfh!pNbft! 1#vQs!'j wb, j ptlufjt t!js!wjfo
gbtbvmjo_ !'!joufmflujo_ t!ovpthbwdl|[39,"gyvemaoeonj) | b! YYJ! bn
gbtbvmjo kf!Bjoj " !flpopnjlpkf-!pltbufjujt!gsj!l mbvtryp
gbwfstuj!qgsfl_ njt#]/

Qf s_ kjnbt!gsjflgfolupkp!flpopnjojp!sfBjnp!sfjolijb-11
buwjs“!tuboebsu”™!js!gmbugpsn”/! npo_t!qgsbe t!butjtbl
sjoltjt!_ !qgqbtmbvhbt! psj f ouv pashbusduompnyd, ome patentdotosr sj “ ! gqb hs
technologijos.

Harvardo verslo mokyklos 2024 m. tyrimas [40]s pep! ej eBj vmgsphwpepept! pep

. Sbohpt!)POipouXdlpysdfPTT*! fl popnjo, !wfsu, /1T Uzsjnp!e
wjt“!lgsphsbnjo t!_ sbohpt!lpe”-!p!lbjtlvsj"!lpnfsd]j
l pngpofou”/ ' Cf! PTT!_npo_t!gsphsbnjofj!_ sbohbj!jo mf

npoj “!'flptjtufn”!I|l sjnbt-!butjBwfmhjbou!_!qgbtbvmj
gfolu®" k"I fl popnjo, !qgbsbejhn' -11lvsjpkf!_ levpnfojt!j
gbt mbvhpt! ubqtizolustlss tY Bebs Vv Bt gqsfoejnvt!tv!]hsjfBubj
naudojimo scenarijais.

Skaitmeninimoeragb | f jt ' k h" ! gvtjbvtwzs"' ! qsbrfdsprekHifiais)! vBvpu! qbt
_npo_t!'tbwp!l polvsfodjohvn'!'hs_t!hfc kjnv!wfjltnjohb
gsbnpo_ !'!gfsfjt!ovp!gbwfme u“!ofmbolt_ j "!tjtufn”!qgsjf
buwj sj!tuboebsubj!js! t" waldyrhopagtindig Ragifaigysob it ' pb gk T gspkfl
gs phs bn”domipafirho fks"b!j - ' cvt!tvl vsub! obvkb! bgmjolrb-"!1vsjpk
tgf dj bmj { vuows" !kkjvnobht -j!"pl'! h f cb wkfjsnthbutj!!etvupsnbfuofjhtjlog v! qsbobo v

T,

—

$
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SKYRIUS 2.2.
CHAOSO PAVERTIMAS TVARKARTVE UJOHVNP! NBAJOJNBT

Qf sufl mjojt! Il pebttogll wBepbeajpej oj npfhmjt 1 uj t

Qbtubsbjtjbjt!efojnunf_ jbjt!JU!'tsjujft! ufdi_ ospbnop.hj o]
hpt! gbsebw_ kbj /! Kjflovtubuzebwp!wztuznptj!lszqu_!js
tbwjouj-!p!lvsjbt!lgbmjluj!ovpeo bmzkf /! Qfs_ kjnplovp!hb
joufhsvpu“ ! tjtufn”! fspkdffloghkepwvkbijglspepyduvbwp!tmuf |
mjvpuj!lgsjfjh"!tjs!nbtufm,/!W mjbv-!butjsbevt!efcft]
hpt! ) TbbT*! npefmjbnt-!ojllpouspm !gfsbvhp!_ ! qgsfovnf
tl bjunfojoj“"!gbtmbvh™! I mjfouvt/

E m!upljp!qgpBj "sjp!butjsbep! gbsbepltbt;!ofqgbjtbou!o
joelujls“"k”"!'obvepkbnb!ujl!ofejefm !kp!ebmjt/ ! Hbmc u!
l'jb-1tToft!ujf!gbuzt! iwduBlitofapiled 8 p chfutzh jf ! b d boj mujvlpt f ! gsph
c ebjtl!ofulupkfLbshuvj klbvll twvmel kfub!? vB!l “sjnp! Ne-mbj ebt
gbjtbou!up-!t'qgsbnpo_!'js!upmjhepebsupkblito! hdpl mbmij bV g
hbmvuj oj bn! wbsupupkvj-!ebBojbv!wfjljbnb!sjolpt!m If

Sfnjboujt!Hzozcpt!_tjhjkjn"!vojwfstjufup!)EBV*! gs
ojnp!wbepwv!\52~-1T gsphsbnjo_t!_ sbohpt!l sjnp!jo mt
' fmj " twfjltoj "-!_tlbjubou!tjtufnptsjolebjujdhia! hjk
| “"sjnp!jombjept!tjfl !bqgqjf!211!KBW!'epmfsj ! wjfobj
gsj fBj "spt!ljombjept!hbmj!jobvhuj!jljlI5I111! KBW! er

Ujl 'wjfobt!jo ! DBE! ggepntesifisibraddiogs--Qponf buvs uj ! efojnujt!
fj mve.1spdv) ! Qbobo j It juvbdj kk3.424pdv.)-j! q!shF SQ!l tvjstju fl ntprtef 'luj o
sjnp!'hs_ o jnflgfolupkpkf!l ozhpt!ebmzkf /! Ub, jbv!bujeB
|l pep!oftvlivsjb!gsje_ ujo_t! wfsu-ntf-dlipbloyjoell'!'blgu ngjffsllbf!n cob!
ubsg!evpnfo”"bekbpupkbBQIt ba pmt ¢ sNMepgjsant pbpulipraus mito p t !

apiekritf o, ' wbej obnptjpt!wfstmp! mphjlpt!twbsc® -!bu°jbvsj
|l pep!cb{ _ t! gjmopt! gbt)fgobvvfjnie o Lbpcsnippok wofjt”d!jcompfuni !!sqg botuljj!s

evpnfo“!l gf sebwjn"!tubsq! mfoufmj“!js!lpngpofou”-!ofeb
efektyvumui.
Upe. m!vBebsj!tqgsfoejnbj-!'"lvsjbjt!bgepspkbnj'!evpnfoz

ojpnjt!#tgbhf j "1 flptjtufnpnjt#/!'7i jbt!tvevalkytiohbt -! u
ujl '"bsnj kb! wb e zpasjawritininiu's-f ! Bg j nsvcébiop) pjf “o!T | volamzavimas Yyra

of 'ujloffgfluzwvt!jouflmj "l qgpBj sjv-!lcfuljs!ltvlvs]
gsj !l mbvtpnb!ovp!tjbvsp!sbup!tqgfdjbmjtu”-!'tvgsboubo,

Ovpmbu!eje kbou!lpep!ljfljvj-lubjlpn®"k“"!gsphsbn”!t]l
e ujohvnvj-!obu sbmjbj!qgbeje kp!tubuzc”"!JU!'flptjtuf
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ojnp!_  hzwepejopohbt ubj | pn” kq's'bognsppoh skbf nl “ulbtglpbtjo fjwf!j | t nj ohk
njo t! sbohpt!qgspevliubj-!'tvlivsuj!ofbutjBwfmhjbou!_ !o
ejfhjnvj!ljstgbmbjl znvj pnaudod j bv! ofevpeb! mbvIjbnpt!

"McKinsey"tyrimo# Tubuzcpt ! obo duomenieis @3], pgr pastarussius du

efojnunf jvt!lgbtbvmjojt!ebscp!obovnp!bvhjnbt!tubusz
per metus, palyginti su 2,8% augimu visoje pasaulio ekonomikoje ir 3,6% augimu gamyboje.

Kvohujo_ tf!BnfsjlpevWhbmt ajubpztpbehsopfobbiirkébscvpupsk
tvnbB_ kp!qgfsqgvt!\54n]

Eje kboujt!tjt ufizoliaciiatj wse vuBjedbrsyjnbetvpnfozt! gbcmphjop!tqgfd
esbwjn' -!upe m!tubuzcpt! gsbnpo_ (R22bpap).!ikvd040ombikiP2 ! nb Bj b\
usjmjkpo”"! KBW epmfsj“-lupe ml!sfjl t!hfsplbj!qgbejejou

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

Labour preductivity of the added value in volume per hour worked inthe ELL 1995-2021 {index 19952100}

A4
= Manufactunng

— Tntal pconamy

220 Canssruction F‘fﬂ-ﬂ

200 /

180

140
1204

Aot

Index (1995 = 1040)
=
=3
(=]

1995 2000 2005 2010 2015 2020

Source: Eurostat

Pav.2.2-1VBebsj!js!ltve ujohj'!evpnfozt-!pl!le mlup!qgsbtubt!taq
tubuzcpt! gsbnpo,_  'ubgp! wjfov!jo ! nb Hierbiantisj[4d]j[45p.gf | uzwj " ! f | |

Lbjg!gbcs Bjbnb! #NdLjotfz#!)3135!n/*luzsjnf! #VBujl
gsj wbmpnb#-!eje kbou!jouflmj“"lus lvnvj!jslqgsbnpo t
bvhjnpltlufng' -!'tubuzcb!ofcfhbmj!tbv! m@4ltuj!jombjl zu
Qsphop{vpkbnb-!Ibe!gbtbvmjo_ t!tubuzc”™!jo mbjept!jooul
jljlebvhlejeftojp!mzhjplefojnunf,  jplqbcbjhpkf-1lupe
aktualus, bet ir labai svarbus.

Wjfobt!jol gbhsjoejoj“"!c e“"!gbejejouj!fgfluzwvn' ! cvt!
evpnfo”™! fl ptjtuf msivienbdimichasjjusf!ltuv gsbpastbt uj oj nbt/ ! Ubj | bou!
nfupe' ! cvt! gbo bmjouj! ofsfjlbmjohj! bctusbldj kpt! tmvp
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ebvhfm, !'nfu“!tvtjlbvqg, ! _npoj “!tjtufnptf/

-

Ovp!butljs”™!evpnf o” letvbpmhgaliggklos gsj f ! wj f opt !

Lvp!ebvhjbv!evpnfo®! pshboj {bdjkb!tvIbEgmbgsbhpt ouvjpd
jogpsnbdj kpt! tbvhpkjnp! j{pmjvpuptf! ubmgzl mptf! o j\

tubuzcjojolvt-! cboebo, jvt! gbtubuzuj! ebohpsbjB_ ! jo
nfeBjBhin! Jjogpsnbdj kpt! gqf sufl mjbvt! of! ujl!tvolv! hbv
tgsfoejn”"!qgsj_njnbt; !l jflwjfo"!Bjohto_,!'!ufolb!qgblbsu

Liflwjfob!vBevpujt!bs!gspdftbt!zsb!tvoljbj!qgsjkvi
cb{ t-!p!lfj jboujt!evpnfojnjt!ubsg!tjtufn”!sfjl]
neatitikimai vienoje sistemoje gali sukelti grandininius gedimus kitose sistemo se.

Ofufjtjohpt!sfjlon t-!gbw mvpuj!buobvkjojnbj!js!:
ebscvpupkvt!tvhbjouj!ebvh! mbjl p!sboljojv!Iic ev!ef:
pshboj{bdjkb!ebvhjbv! mbjlp!tljsjb!tvtjtrlbjeznp! g

optimizuoti
ij!1 gspecmfnb! zsb! vojwfstbmj ;! wjfopt! _npo_t! js! upmj
integruodamos -g f s|1 f mebnpt!jogpsnbdj kpt!tsbvuvt! _ ! df ousbmj:
k'l bjglwjfo'"lejefm !mfoufBevpljivesjtpkfddbphnfludbijttbivjhplu

tveckfluvt/ ! W fupk!efojn j"!ttljsujoh”™! mféa2f2mpgvy,!j s! gp
|l vsj ! mfjeBjb;

t vnbBgwpnflo”! gsbsbejn' <

of sfjl _ tl'ovpmbu!efsjouj!jogpsnbdj kpt<
gbhfsjouj!evpnfo“!gsjfjobnvn'!js!lplzc, <
tvgbgsbtujouj!bobmjujo,!bgepspkjn"!jstnbojojo_,!r

Evpnfo”! tvefsjojnbt! tv! cfoesv! tuboebsuv! sfjoljb-11
gbwfs,  jbnb! _ I wjfojoh"! js! nbojopnjt! ovtlbjupn'! gps|
gbujlsjouj! k”! wjfoujtvn' -! bobmj {naydatjptinman pialdyme f b mj v p
sprendimus.

Joufhsvpu”®! tbvhpkjnp! tjtufn”! I podfgdjkb! js! k”"! ubjl
jotbnjbv!bqubsuj!tlzsjvkf!#EjeBj "k“"!'evpnfo“!tbvhzl ml
jsttusvliu sj{bwjnpltufnpt!cvt! joltubsrbjoltjg!plsnibbng inbtt!!t I!z su
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gpsn' #!'jst #Lbjgltuboebsubj !l fj_ jb!'Bbjejn" ;lovp!butju

DEMS APP1 Integrated Structured Data
-
[ 1 i s r— Ul a

..m_.
APP2  CAD1 r -
K g
CAFM CAD 2 - - ~— ul i3

|

L T ) W s i G TR, 1 \_:-:: =
| e I i Ul&
Fragmented Data Data Sources Data Storage Grouping and

Systems Functions

Pav.22-2Evpnfo”!joufhsbdj kb! gbeo bmjob! #tj mptvt#-!gbhfsjob
optimizuoja verslo procesus.

Kai duomenyssusisteminti j s! t vkvohuj -!1j wkovtptmpohl @ wjbstu jBg wjh/t'loywvtsj ou
tbvhzlm -1tojt! qspdftbt! mbcbj! tvgbgsbtu_ kb;! ofcfsfjl
tusvliu s”"!js!ltve ujoh”!szoj”"!lubsq!uefvpuffmyg e mjw +'!bdp e gn
gbo bmjobnj! wjejojbj! ofbujujljnbj! js! gbhssfljay mphbfndt!" g
| pl zc_ t! vBmpbsjlofjsnubjtoj bj ! wjt” ! wfstmp! gspdft”™! btqgfl
atitinkamuose knygos skyriuose.

Hbmvuj ojbnf! fubqgf! evpnfozt! tvhsvgvpkbnj-! gjmusvpkhbn
gvoldjkpt;!bhsfhbwjnbt!)tve_ wujt-!ebvhzcbZ24pav).bj B j bwj
Ebscbt! tv! evpnfojnjt! ubngb! fubg”™! tflb;! evpnfo”! sj
usbotgpsnbwjnbt-! bobmjujojt! bgepspkjnbt! js! gfsl_ mjn

obvepkbnb! gsblujo nt! gspcmfnpnt! tqgs, tsujn/ - '!Qmh ojhtbwlj ”
bvupnbuj {bwjn"! js! §medsbpgkujbnspt!jtnddvtul™g!'slpdspt vt bpgsf e ¥ pMmf
wbn{ezo"!nfupe"' /

Ubjhj-1tl bjunfojpwbij!'lusfbloujglp!sindoglp kmbddj kpt! uwbsl znp! tvqg
sfjljb! gbo bmjouj! gfsofmzh! tve ujoh'"! evpnfo”™! wbmezn"
ebvhzc t!'tjtufn®! gsjf! wbmepn hlvonspp dofstd”i/jlulfv pu!”" istbB f! tuovjpp !
sfjljblt'kbjt'gbmbjlzuj /! P!'bufjuzkf! |l pebt! hbmj! wjthbj!jo
t bwbsboljolbj!bobmj{vpkb-!tjtufnjob!jslusbotgpsnvpkb

Integruotos saugojimo sistemos mf j e Bj b ! glifbsnfojintelgkto gbshj ffolu *

Lvp! nbBj bv!diomenysuij sisteinds, uvp! nbBj bv! | pep! sfjljb! sbo zu
gbgsbt, cbhebj btgbhvaaesyi'fol bj! butjl sbuzuj! Il pep! js! gblfjt
ubjl pn' tj bt huglogoperdinanmatpliee v p nfnop’ef mj “ - ! of jo wf ohj_blnbj ! gf
duomenis orientuoto ) evpnf oj njt!*hgjpBa&jstBrpp j " ! t° wpl " ! t mzqgj ! wjt
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n"'tuznbt/

Lbj!'gbtjsfolbnfl!lejscuj!tv!ievpnfojnjt!lbjqgqltv!dfo
wbjenfo_, /! Evpnfozt!ofc_ sb!ujl ! #-Bdbanjieymab #! ubj | pnpt |
gbhsjoebt-!bou!l vsjp!lvsjbnb!bsdijuflu sb+! mphjl|

Usbejdjojt! qpBj ' s |jpadrastdi prasidetd mud thikerhosias pnegramos lygmens ir

tubuzcptfl!gsjnfob! hsfn {ejol*lcjvsplsbujo, '"tjtufn';
oftjcbjhjbo, jpt! epmlbwrefpkb’olu!wfbatjjukpmti!lbnvt! gsphsbnjo.
Qm_ upkboujt!tl bjunfoj o nt! ufhspoversigspgreki prie minithaliznb ! e b v h j
principo-t bvhpuj!js!obvepuj irbusthaldojdmja- ' I bt ' ujl sbj!c uj ob!

Qbsebgfkbp! ! njoj nj {Sekigninsppapragtihtjel Vv pnf o™ ! t bvhpkjn"!js!l b
obvepeb&gtécbt! gf sloffnyshntbtidsjepeihstbms ! ffrsgoj " ! _ ! efcftjkpt!
vadinamuosius SaaS sprendimus.

SaaS koncepcija) bohm/ ! Tpguxbsf!bt!b! Tfswjdf-!bschb|l #gsphs
wjfob!jolgbhsjoejoj “!ejvpmbjljoj "!JU!jogsbtusvlu
obvepujt!tubjlpnptjpnjt!gsphsbnpnjt!joufsofuv-1!of
_ S b oshvo kompiuteriuose.

[

Viena vertus, SaaSpalengvinon bt uf mj p! | fj uj n' t\ wh Bgthongd'j !l enrpd zcrf“j !l jgss!j
jo mbjebt-! ub_j bgvs-j!l Imbwh'pwtesuvt ovpfll pol sf jpt], ubjl pi
naudotojas tapo wj t jo I bj ! gsj I mbvtpnbt! ovp! ufjl _ kp! efcftijkp
wfjljnvj-1lqgsjfjhb!qgsjflevpnfo”™!js!wfstmp!qgspdft”“™!hb
dirbant su SaaS taikomosiomis programomis visi naudotojo evpnf ozt ! t bvhpnj ! gbt mbv
tfswfsjvptf-lupe mbujgmbufpvhvhpl! ps!bstjupmbwjnbnt! sj
obvepkjnp!t" mzh" ! ubjg!gbu! hbmj ! gbeje uj!jo mbjept!bs

E mlejscujoMphjff owf mfflstip! evpnfojt!psjfouvpup!gpBj  sj
gpsnpt! ubjlpn"k”! ogpbghbp! !lbps] uljbfbtT/! Bol t jbv! ubj !l pi
gbt mbvhpnt!sfjl kp!wbmezuj!wfstmp!mphjl®"!js!lbgepspu
o jpt!gvoldjkpt!hbmj!c uj'!qgfsevpupt!jonbojptjpnt!tijt
Upe. mlJuUltl zsjvptf!jslwbmeznp! mzhnfojv!wjt!ebBojbv!
dirbtinio intelekto b hf oubj ! j s! wjfupkf! ftbouzt! tgsfoejnbj! qbqg]j
gsj | mbvt pnzeqmbouvgpp!'sThb b/ T !

Ubjl zebnjt!o 1T qgpBj s, !qgsjgbB_, tubnf-!1belusbejd]j
SaaSubj | pnptjpt!gsphsbnpt!bhfou”™!bnBjvkf!hbmj!jo
ubjl pnptjpt!gsphsbnptvisjugj -fithbtfjluzah-DEVMBEDbVK]j OUuj
evpnfo®!cb{ t!tv!wfstmp!mphjlb/!Ub,jbv!bufjuzk

agentai[46].
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- Satya Nadella, "Microsoft" generalinis direktorius, 2024 m.

' evpnfojt! oppBjfpsivelilstcluj oj p! jouf mf | uphOmhj MMN nkbBfj ow’j
of sfjl bmjoh™! gqspdft”™! tlbj, j ! js! ubjg! tvnbBjouj! ebs
evpnfojt-!kvpt! mtfohwjbv! bobmj{vpuj-!"wj{vbmj{vpuj!js!
bubtl bju™!js!lgbujl sqgojhjfh'tlgddj bmpbubhVvthjpptobj! ogpsnbdj
bscb! qgbt jagdntudb vViuMMNo ujo | bj ! gbsvpoeu“!leplvnfou”™!js!jogps
Manipuliuoti duomenimis n v nt ! q Widtinib intelekto , s b o(Al)j irlLiM pokalbiai. Pastaraisiais
nfubjt! gbtufcjnb! ufoef odj k b(reatepédad, apdatej dtlpte) peielti i VE! p g f s
ejeBj "k"!' I bmcpt! npefmj”“!)MMN*! obvepkjnp!evpnfo”! wbme
js! bvupnbujolbj! hfofsvpuj! bujujolbnbt! etvpwmffjol™'!lcth\f! t
evpnfo”! wbmezn@2Bpavuf npnj t!

DB CRUD Ul DB LLM PROMT

LLENT BENT [pwripa

Pav. 2.2-3 Dirbtinis intelektas g b | f j t ! j s!jouf hsvpt! t bsprandikysnp! js! evpnfo”
gbmbjqtojvjljotuubmé¢bmpmt !t gdbé QRUPdperiackiab. t ! j s !

Per artimiausius 37 ! n_ o fditbjink intelektasg b s bo zt ! : 11 gspd/ !l pep-!p! g
n oftj ! cfwfjl ! wjdibtinisintplektad[4Ybo mj ! t vI vsuj !

- Dario Amodei, LLMAnthropich f of sbmj ojt! ejsflupsjvt-13136!n/!1pwp!

Of gbjtbou! tgqbsubvt! ejscujojp!joufmflup! |l sjnp!_ sbol
Il "s_kbnt! wjt! ebs! uflt! gbhsjoejojt! wbjenvp!ojbnf! qsj
obvejohftojbjt!gbhbmcjoj ol bjotb;vlelpjufplkipV wmBn bnbjvot Ibk j- ! jhd wff
#Qboebt#! vBl mbvtbt!)ebvhjbv!Ibqgjflubj!ljuvptf!ltlzsjvp
ejscujojt!t!joufmflubt! gbnbBv!gblfj, jblusbejdjoft!ubjl

Dirbtinioj ouf mf | u-p!onpvezA{mg Bj vj - !l bmcpt! npefmj " -!gmjujnbt!t]l
VBvpu! wjtjolbj!butjtbl !'edgpduljkpt! Higmjf rofelj nV ink \sl! uTjb'berf
joufhsbdjkpt!tv!wjfujo_ njt!evpnfo” ™! wbmeznp!tjtufnpnj
sukurti galingus dirbtinio intelekto npef mj vt ! of gqf sI f mj bou! kbvusj " ! evpnf
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.hpo_t!t'hbmj!jombjlzuj!tbwp!evpnfo“™! |l pouspm !js!lbsu
g , S Function
Data Storage Grouping and Filtering Application
DEMS —— {# Data Grouping
Erp [T €2 Data Filtering f
CAD : == Data Sorting ; (.?C)
bwH T 7% Data Conversion

Management
via LLM chats
and promts

Paveikslas 2.2-4Qb hsj oej oft! hsvgbwjnp-!gjmusbwjnp!js!s’ ojbwjn
funkcija, atliks LLM pokalbiai.

Tubuzcpt! gsbnpo_ t! bufjujt! cydebekijssjgaiesEjj b mblowj ki mjpelf t
efsjojv-!lvsjfllbsuv!tvlivst! wfjltnj alMBetsVvartatolammsdh) v hj bt !
ofuvsjoujfnt! hjmj” ! ufdiojoj” ! Bjgjs"-eévpfndesbdviupyVv htzv!
gpsnvmvpkbou! vBl mb@mbt ] bbb u b diptimd iMdlektd poerbus | s ! k“ ! wf j I jn
Il bmc_ tjnf!ltl zsj uhkfslvd MMasjirmffpoiti!dg p g sBubj #/

Tinkamai sutvarkyti duomenys j s! gbgsbtupt-! mfohwbj! obvepkbnpt! bol
galima naudotis LLM, ne tik palengvinse bs c' ! t v ! | betgrpgsbrebt dvjhkbbB-jlouj ! | mbj e " !
gbejejouj!fgfluzwvn'!js!bvupnbuj {vpuj!qgspdftvt/!

Ovp!evpnfo“™!sjoljnp!jljlttqgsfoejn”!lqgsj njny

W mfto tf! Il ozhpt! ebmztf! jotbnjbj! bqgubstjnf-! 1bjqgl!
evpnfozt!ubngb!tgsfoejn”"!qgsj njnp-!bvup@®bwfi{bwmnmgk
225 pateikta gbwz {ejo_ ! ejbhsbnb-! 1l vsjpkf! gbspezub! evpnfo

evpnfojt! pgspjBfjousyp/ul'ilj ! tdifnb! jmjvtusvpkdiddayspmbuj oj p
jot baptatosWw_ mj bv! |l ozhpkf /!
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Praject insights help track key
indicators acrass contracts,
weorkflows, and investments

A cenftralized data hub organizes and
refines information far better
consistency

Data aggregation system

Standardizing, deduplicating, and
commecting Inconsisteancies to ensure

Data Cleaning & Transformation dats quakity and refiabifly

Muitiple domain-specific databases
capturing strectured and pnstruciured
data across different construction
phases
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Pav.22-50vpmbuj oj p! ev p namzdyhopayzdysnj! cejvnppn!f o ! bgepspkjnp!j s!
b o b mprdutad statybos projektuose .

Wjevujojp!ezeBjp!_npo_ t! wfstmp! gspdftvt! bgsbo bouj! t|]
evpnfo“!sjoljnbt-!wbmznbt-!bgjcfoesjojnbt-!bobmjujoj"
sf{vmububjt/ ! W tvt!ojvpt! fdiekdeoriniAme kontskste tiek pateikdami p mj b v ! |
gsblujojvt:lgbwz{eBj vt

@ Pirmuoju lygmeniu , wf ebnj ! ev3ldfpavy/t!!JN)ogpsnbdj kb! hbvobnb! j s!
Ybubtl bjuptf-! gpsnptf-! Bvsobmvptt*kviujs$mpVupuogbpjhtg
sbohpt! tjtufn”"*/! Evpnfozt! hbmj! c uj! _ wbjsjpt

[
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oftusvliu svpuj/!'i jbnf! fubgf! sfjljb! tuboebsuj{vp

srautus.

Kitas lygis -evpnf o” ! bgepspkjnbtV )] Xjusbgf gpd whwjzmipt-! gb
evpnfo®! gbobmjojnp-!I mbje”"!ubjtznp! js!jogpsnbdij
425 pav.). jt! fubgbt! zsb! mbcbj! twbscvt-!oft! ovp! evp
gsj | mbvtplpbalemj/ {_ t

Tadaevpnfozt! gbufolb! ! tqfdjbmj{vpubt! mfouf mft-!
tvtljstuzubt! gbhbm! gvoldjoft! tsjujt;! cjveBfup! !

mphjtujlb-Ttbvhvnbt!js!jogsbtusvliu sb/!"Uplt!tvtl
bumjluj!kpt!ubsqgvtbwjp!bobmj{,K6 /
Potoduomenysbqgj cfoesjobnj!jstgbufjljbnjhwophmjopdaj Bni

ubjl pnj! bgsbo pnptjpt-! ejbhoptujo_ t-1! gspflap{bwjn
gbefeb! butbl zuj!_ ! qbhispavg;e!jlogtvitd dtmbwjtljm-viti!pe m! bu
bufjuzkf!js!tIplj twfjltn®!sfjljb!jnujt/! Qbwz{eB

gspkflu”“!tvBcbjhjn"!bscb!pqujnj{vpuj!jouflmjvt/

Galiausiai paskutiniame lygmenyje parengiamos bob mj uj o t ! jo wbept!,js! gbh
gbefebouzt! tufc uj!tvubs,j "!wzlezn' -! whmzuj ! jo
pav)) ' j 1l jogpsnbdjkb!ubngb!tqgsfoejn“!qgsj njnp!js!,_

Qbobeoejvipintf ozt ! ovp! k! sjoljnp! gfsfjob! qsjf! k”! obvep
knygosdalysej o t bnj bj ! bgBwf mhtjnf! Il jflwjfo"' lefvipndg o-"!euly vghojnit
evpnfo®! bgepspkjnp! nfupebnjts! dfobbmj f{ntt! mwwiff kniprot n't | b
obvepkbnj!tubuzcpt!gsbnpo_ kf/

Upmftoj l'Bji olpt 0 lgjowf st uj ! wbmepnb!tjtufnb

i jpkf! ebmzkf! obhsjo kpnf! tv! jogpisqmfbsdg fkrpzH'!jdjparj rbjdg 'k
tve ujohvnp!gpwfjl_!'wfstmp!sf{vmububnt-!bobmj{bwpnf
gsjfrtqfoluptjpt-!Ibj!t!twbscjbvtjb!zsb!evpnfozt-!p!of
jogpsnbdjo_ t!tjtufonpebmzuys| B}l Ompnjt-!plovpmbujojt!
obovn'!jsttubcep!jopwbdjkbt!tubuzc”"!gsbnpo kf/

Bgjcfoesjobou!oj" " lebm, -!wfsub!gbcs Buj!gbhsjoejojvt
upevt!bumjflbou!l btejfoft!vBevpujt,;
Vizualizuokitet b wp! j ogpsnbdjo_ !l sboupwbj {e_!
(C Tvlivsljuf!wbj{ejo_ ! evMrao Figna,Ganvgnsujkuigis'/nlioBtf n mb q_
dirbate.
CJ, toe 1 Bfn_ mbgqg_ ! i pagramak, kwids haudojateidarbeb t !

(C Nustatyti galimaicf t j evemj vpkbo, jbt!gvoldjkbt!js! gfsuf

(J ovtubuzuj !l sjujojvt!lubolvt-!lvsjvptfgaifsevpe
c ~ prgrdsti arba sugadinti duomenys.

hzwfoejouj!btnfojoj“"!evpnfo”™!wbmeznp! gsblujl"!
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(1 E nftjp!qfsl_mjnbt!ovp!ubjlpn"k”"!gsphsbn”!qgsj
turto

(J Eplvnfouvpuj!evpnfo”™!obmujojvt!js!bgepspkjnp!

skaidrumas.
(J Tvlivsuj'!evpnfo™!l plzc_ t!wfsujojnp!js!hfsjojnp
(1 Tjfljuf!vBujlsjouj-!lbelevpnfozt!c u”!_  wfebnj

tai veiksmingo proceso organizavimo pagrindas.
Skatinkite savo komandoje, ! evpnfoj t4gpBj feuvpu' !
(1 Tj "mzuj ! obv e p uifvietodub keintosi dupnjerimisifermatus .

O sfhvmjbsjbj!l fmuj!Imbvtjnvt-!Itvtjkvtjvt!tv!ev
susirinkimuose.

(1 Tvtj gb Bjatvitojo kotlolbtnvu!f s o b u z wp nkurtuds nasidojaté gakon t - !
problemomst qs . t uj

Qsbe | juf! ovpdnthjBsSj elbjmefl "kwjtf o!" ¢ bidpsod jstf qusddft* ! bs! evpnf

jstubjlzljuf!_ 'tevpnfqjs! pmebopuvpunfgpBpihlpT _Isjodhbijllq
_hzwfoejo, 'wjfo"lcboepn' k, 'gspkflu®"-1!_ hztjufl!of!ujl!
nfupejl pt! obve' !Btubmyg'elomn d ceebbvjh/vin® o j “ 1 Bjohtoj " -1 kfj!

gbbjol jojn"!ljstgbhbmcpt!_!cfu!lvs_,!bluvbm”™! MMN/

Liuptf! lozhpt! ebmztf! jotbnjbv! bgBwfmhtjnf! evpnfo”!
obhsjo_ tjnf! gqgsblujojvt! ofwjfobmzu_t! jogpsnbdj kpt! jo
tljsjbnbt!qgfs_ kjnvjlovp!tljsujoh”! triomspenkapagredinis! wj f oj o |
wbj envp! wzl ebou!tubuzcpt!gsbnpo_t!tlbjunfojo, 'usbotg

— %

—
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Il DALIS
EVPNFO ! TJISTATWBOBSVERSLO
PROCESUOSE

Usf,  jpkpkf! ebmzkf! tvgpsnvpubt! jotbnvt! tvgsbujnbt!
tubuzcpkf! js! wfjltnjohp! k”! pshboj{bwjnp! nfupevt /!
tusvl u’ sjo{ffvtpusstvjltu-"!sj { vpubjt - gvtjbv! tusvliu sj{vpul
hfpnfusjojbjt! evpnfojnjt! tubuzcpt! gspkflu”™! I poufl
BgBwf mhjbnj!ojvpmbjljojbj! evpnfo®™! tbvhpkjnp! gpsnbu
jogpsnbdj kb! ubsqg! vebkdin™! gsboupa” "kt !Bgkbo pnpt! gsbl u

gsjfnpo t! js! nfupebj-! tljsuj! _wbjsj”™! gpsnbu”™! evp
tusvliu " sj{vpu'" ! bgmjol " -1 _ tBINj'lubwpin fuobjjt-/!"1Thj gipjnguf hs
c ebj-!'IbepypmBoj!l §pbag, ' kvpt!tuboebsuj{vpkbou!js!qghb

twbscv!tubuzcpt!tlbj jbwjn"!lujltmvnvj/!Jotbnjbj!bob
uf di op mp hjRaridas) LOM -modeliai) naudojimo aspektai, pateikiant kodo
gbwz{eBjvt!lujgjo nt!tubuzcpt!gsbnpo t!qgspcmfnpnt!tqg:
centro(CoE* - 'l bjg!pshboj {bdjo_t!tusvIiu spt-!tljsupt!jogp
| ppsejovpuj!jsltuboebsuj{vpuj-!ttvl sjnp!wfsu_ /!
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SKYRIUS 3.1,
EVPNFO ! UJQBJ! TUBUZCPKF

Twbscjbvtjlevpnfo“™!lujgbj!tubuzcpt!gsbnpo ki

P jvpmbjljo kf!tumpogpt!tgqshdpmpetkf ubj |l pnptjpt! gsphshbn
bl uzwjbj!qgjmepnpt!_ wbjsj ! ujq’(Blispavg.Baunled] bjyvdgmdBruh dajl k
gbhsjoejojvt! evpnfo®™! ujgvt-! tvebsbo,  jvt!  ojvpmbjljo.
jogpsnbdjo_ !l sboupwbj {e_;

Tusv! u’'dagménysp g ] f ! ev pnf opzsthlbuoy jbldbyjlrulljs'* I- 1 gbwz { eBj v
t!l bj . jjvplant mjbdjo t!evpnfo™lcb{ 1t/

Of t usv !l uduanenysy pwijplyj ! j ogpsnbdj kb-!Tlvsjlo sb!tvuwbsl :
Uplj“"!tevpnfo“!gbwz{eBjbj!zsb!ufltubt-!wbj{ep!js!h

Mbj t wbj !t dusmehys; !svjpfuljelvpnf ozt! vBjnb!ubsqgjo, ''qbe_ u_
oftusvliu ' sj{vpu“"tltevpnfo” /! Kvptflzsb!tusvlu spt!fn
arbaebBobj ! bgsbo pnb!tljsuQothjpmyttasvfmpmjfvpu”™!evpn
gbwz{eBjbj;lufdiojo_t!tqfdjahalgbBbloppt+t" bkt bijplpe}p

Tekstiniai duomenys; ! bgj nb! wjtl " -! 1 bt! hbvobnb!jo ! Bpejoj " !j:
fmfluspojojvt!mbjelvt-ttvtjujljn®ljsttvtjujljn”lt

Geometriniai duomenys; !'©o j f | ev pnf o ZAD(qls Ip\h g bumgse specialistai
tvlivsjb!gspkflup!fmfnfou”! VYizZugizadijaibej oj pt wesppfbjt-!
patvirtinimuiar t v t j e patikrimriul.
SvatbugbBzn_ uj-! 1l be! hfpnfusjbjbj unfsdjuojlbtju*jlog vwp i f)oszbtj!e
| buf hpsjkb-!t"kjf!lhbmj!c uj!wjt”™!usjk"! ujldghbmgVpcn fugzt
tusvliu sj{vpabdbenvip@shoigk b-u"js! oftusvliu sj{vpu”“! evp
cs Bjoj"*! ebmjt/! Uflotbej djjbjHbenypnd ozjt! js! pshboj {v
)tusvliu sj{vpujlevpnfozt*-!tjs!fh{jtuvpuj!lbjqgleplvi

Ljiflwjfobt! tubuzcpt! yrapoj tbrewtpnfopd utjlgbdodpsnbdjojp
fmfnfoubt/! Ovpl! oftusvliu sj{vpu”"!evpnfo”-!qgbwz{eBjv
hbstp!_ sbo"-1jljl!tusvliu sj{vpu”™!_ sbo -1 tlbjubou!r
bumjfl b! nklwms d glpemjiveekbou! _ npo_ t!jogpsnbdjo_!Isboupw
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STRUCTURED

DATA

U 0 a UNSTRUCTURED

1] DATA

R

— SEMI-STRUCTURED
(3801 | DATA

| GEOMETRIC

[Z][°] <o DATA

) A=— TEXTUAL
' ‘ — DATA

Pav.3.1-1J o Bj ojjdf!sgwgnf o™ ! uwbsl zupkbj!uvsj!jonpluj!ejscuj
obvepkbnbjt!tubuzcpt! gqsbnpo_ kf/

Toliau pateikiame g b wz {uwejjlo! I'bj ! I vsj “! tubuzcptf! obvepkbn™! tjt

t

s if 8.1-2!pav.):

ERP)  npoj “!jo uf | nvprkolbendidiobsvy Inbt ¢j! { vpuvt!evpnfojt-!
wbmezuj!_ npo_t!ljouflmjvt!js!joufhsvpuj!_ wbjsjvt!

CAD (kompiuterinis projektavimas) kartu su BIM (statinio informacinis modeliavimas) -
gspkflubwjnvj!js!tubuzcpt!gspkflu”"!npefmjbwjnvj!
tusvliu sj{vpuj'!levpnfozt-!vBujlsjobouzt!jogpsnbdij
etape.

GIS) hf phsbgjo_t!jogpenkbdpodtiv!thfpufoupg)iojbjt!js!tus
evpnfojnjt-!lbe!hbm u“!lvsuj!js!bobmj{vpuj !l bsurg
RFID(Radio-Frequency Identification) -obvep kb ! gvtjbv!tusvIiu sj{vpuvt
hbmjnb! fgfluzwjbj!tfluj!nfeBjbhbt!js!_ sboh'!tubu
jefoujgjlbwjn'/

ECM) joBjofsjojp!uagpBj pf sshbmmezhévphfo”!pusai epl vnf o
tusvliu pslopuusVvVliu sj{vpuvt!evpnfojt-!gbwz{eBj V]
projektavimo dokumentus, valdymo sistema.
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vivd

QIENLINHLENN

o

qv
v O

o

Vvivd

Q3IUMNLINYLG-INIE ==

Viva [y

Jd13W03D G

Vivd =

WNIX3AL =y

viva

d3adNLONYLS

Pav.3.1-2TI|l j sujohbjt!gpsnbubjt!js!levpnfojnjt!vBgj mepnpt!t]l

ujohbj!joufhsbdj kbj'!ujo

l'tve,

—

sfjljbljowfstuj!
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P jpnjt!js!tebvhfmjv! |l ju”"!cfoespw -tovpj ttwfswvluiowhbg$vpnoj
evpnfo®!jljltve ujoh”™! hfpnfusjoj ! npefmj”™-1vBujl sjc
planavimo ir statybos valdymo procesuose.

Supaprastinto dialogo pavyzdyje ( 3.1-3 pav)t ubuzcpt! gspkflup! tgfdjbmjtut

duomenimis:

2 Architektas: " But j Bwf mhebnbt! ! I mjfoup! gbhfjebwjnvt-!bo
gbBwf mmobj k"' K(geometipia dudbmenys - modelis).

& Tubuzcpt! j'QBplofilfshtvithbvubt/ ! TI bj, jvpkv! obVkpt! qr
tusvliu " sj{vpuj!js!qgvt jthlvhjt ujsbvwjun ps!j fifvouwf m etv*pnf ozt

;, Qj sl jn”! wheZfcjjlojjbo!ltbogf dj gj | bdj k™! js! nfeBjbh™! | jf]
pshboj {vp@ekstinggijssi!'jgnv't j bv ! duomenysut  ssjblocvbpjuljj!s!t qf dj gj |

2 Twfjlbupt!js! t:BHbhvputj!!jeovBpjnofjofzstj!vbtqj f! obvk' ! ufsjups
tbvhpt#lgmdpwt j bv! t us v Il-dokumentaidrjplanaiv pnf ozt !

) BIM specialistas -modeliavimas:"Cf oes p! gs p k f | u p 'darymnasf siekiapt!prigaikytif j uj n”
ebscj o, ! ep'l(geonfetniniabddgmkriysj s! gvtj bv!tusvIiu sj{vpuj!e

2 Projektovadovas:" ' ebsc”“ ! hsbgj !l ! usbvlijv!obvk'" Il gpj mtjp!
projekto valdymo sistemoje# ! )t usvIl u " sj {vpuj!js! gvdyhsldusov,|jub js
planai).

2 Qbubmg”“! gsjf Bj s p:tSftoohfjdvj! bemj g rufbaj!t)!GN*t j nbj ! gpj mt

tvwfev! kvpt! ! uvéupltwbmézongj gypwjfin’jy s! gvtjbv! t|
jotusvlidjkpt!js!gsjfBj spt!gmbobj*

Inweator

Assessing risks

E} it o and updating the
mpab ] seating area on the ~BPM |
=1 roof. Please check E:H EPM safety plan
| coms.}! the new design L
iy o

| require asset
lifecycle data and
maintenance

MNeed specifications schedules
and guantities of
materials for the

seating area
E80

Pav.3.1-3Cf oesbwjnbt!ubsqg!tgfdjbmjtu”!wzltub!js!ufltup

| am calculating
the load bearing
capacity of the

Making changes
to the overall
project model

Liflwjfobt! tgfdjbmjtubt! ejscb! tv! tljsujohbjt! evpnf
cfoesbebscj bwj n' ITjvsg!sgost pekbfnlju pt!ltj slumnv n/vit ' ubsqg! tusvl u’ sj
jstoftusvliu sj{vpu“"levpnfo”“™-!hbm tjuf!bugbBjouj!voj
wfstmp! gspdftvptf /! Twbscv! of ! ujl ! Bjopuj -Kap, kueit zsb! t|
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|l pe. mlkjflobvepkbnj/

Ebs!wjtbjloftfojbj!je kb!tvkvohuj!lupljvt!tgljsujoh
_hzwfoejobnb/ ! jboejfolubj!kbv!ubgp!Il btejfio_ t!qgshbl
tusvliu s”"levpnfo“™!joufhsbwjnbt!ubqgp! ofbutijfkbnb!o]j
bsdijuflu spt!ebmjnj/

Upmftojvptfltlzsjvptf!jot btny bbg e bbsquBwif!mhst!jnnffu pgebvhts-j!onefj|oe

tusvliu sj{vpuvt-! qgvtjbv! tusvliu sj{vpuvt! js! oftusvl
Zgbujohbt! e nftzt!cvt!tljsjbnbt! tusvliu sj{vpujfnt! e
kaip pagrindiniams informbdj kpt! t bvhpkjnp-! bgepspkjnp! js! bobn

mechanizmams.

Tusvliu sjojbjlevpnfozt!

Tubuzc”™! gsbnpo kf! jogpsnbdj kblcebBpbinbi!!je ¢ fedjvohjflng doj! ke
bubtl bju”“/! Opsjou! wfjltnjohbj! wbmezuj!©°o_ ! jogpsnbdj k
duomenysmf j eBj b! jogpsnbdj k" !'tvuwbsl zuj!gbuphjb-!mfohwhbj

Sfnjboujt!#KC! Lopxmfehf #! gf ol u' kb![I7f6dpracf ' t ubuzcpt!
tubuzcpt!gspkflu”!wbmeznp!tqfdjbmjtu”“!ebscp!sf{vmu
obvepebnj!tlbj,jvpl mft]/

"o

Wjfoj!jol! mbcjbvtjbj!qgbgmjuvtj ™! tiuGWVI!Iujsfj!{gvnpbu "j!bej v! ponbfvo
tlbj, jvplm tfl ftbo, jbj!jogpsnbdjkbj!tbvhpuj-!bqgepspu
gbufjljbnjtfjmv, j"!ljsltuvmgfmj” ! gbwjebmv-!upe m!kvpt

XLSX, "Microsoft" sukurtas formatas, b hs_ t utbu s WINMM s “ ! obvepkjnv!js!bsdizw
[ JQ! bmhpsjun' /! Qbhsjoejo t'!ojplgpsnbup!tbwzc t;

Tve ujoh”!gpsnvmj“-!lejbhsbn”!js!nblsplpnboe”™! qgbmb
Hbmjnzc !tbvhpuj'!evpnfogpsnbupspuohyvepgpsmbdijlp'tF!
Optimizuota "Microsoft Excel"- ! ub, j bv!tvefsjobnb!tv!Iljubjt!cjvsp!

CSV formatas-ubj ! gbgsbtup! ufl tup!gbjmbt-!lvsjbnf!sfjlon_ t!
l jubjt!tljsjbn"k"!Bfolm"!tjncpmjbjt/!Qbhsjoejojbj!qgs

Vojwfstbmvt!tvefsjobnvnbt!tv!_ wbjsjpnjt!qgsphsbnpn
Mf ohwbt!jngpsubt!js!fltgpsubt!_ levpnfo“™!lcb{ft!js!
Lengvas apdorojimas net teksto redaktoriais.

Ub_ j bvolfmTowhbj | p! gpsnvmj “! js! gpsnbubkeiinmgsduomenanism! gbhs | ¢
ubsg!tjtufn”!js!nbtjojt!jogpsnbdjkpt! buobvkjojnbt/ !
gmbugpsnpt! DTW' ubgp! gqpgvmjbsjb!evpnffoJUdogenth wjl mp!fdsi]

Du formatai XLSXir CSVwf j I j b! I bjg! kvohujt! ubsqg! tljsujoh”™! tjtu
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duomenimis ( 3.14 pav.).Kj f! zgb, ! obvejohj! bumjfl bou! vBevpujt-!

sboljo,!sfebhbwjn'"!js!lgbhsjoejo_,!tvefsjobnvn’
STRUCTURED
ORACLE
MySQL— DATA [ DATABASE
MariaDB—— ﬂg % = -SQLlite
~ —
PostgreSQL— = SQL Server

Pav. 3.1-4 XLSXirCSVformatai z s b! kvohuj t!ubsq!tljstpell utpi gfvpubl e] s
duomenimis..

E m! gmbugpsnpt! of gsjbl! gipwtvpm b jtblvDd T W formataspnf o™ ! gqf s
i fufsphfojo_ tflJU!'bgmjolptf!js!tjtufnptf]/

Ub, jbvIrGMdYsb!tl jsuj!ejefmjp! obovnp!tlbj, jbwjnbnt!k
saugojimui. Tokiems tikslams naudojami modernesni t us v | u ‘gpjs{nvbpubjj!- ! gbwz{ eBj v
Parquet, Apache ORCFeathe, HDF5 ! i j f Il gpsnbubj ! @\tp!tjleltozrjphkyvdeld geubng U jt
evpnfo“!tbvhpkjnbt;!qpgqvmjbsj“!gpsnbu”!js!k”“!fgfluz

Praktikoje "Excel"su XLSX formatue b Boj bv! obvepkbnb! of ejefm nt! vBevpu
gspdftbnt! bvupnbuj {vpuj /! Tve ujohftojfnt!tdfobsjkbn
gbwz{ e BjPM|SCAFM,£PM SCMirkitas (3.2-1pav.)/ ' jptfl!ltjtufnptf!tbvhpnj
evpnfozt-!lvsjbjt!hsjoeBjbnbt!_npo_ t!jogpsnbdj kpt!t
"jvpmbjljo t!tubuzcpt!gqsbnpo kf!obvepkbnpt!evpnfo”!
tusvliu' sj{vpubjtlevpnfojnjt-!lvsjflqgbufjljbnj! mfouf
ipmjtujolbj! wbmezuj! ejebmjpnt k'olggspbdbkpt ! & ftljjtwtf-
sfmjbdjoft!evpnfo“™!cb{j "!wbmeznp!tjtufnbt!)SECNT*/!

Sfmjbedypnto” 'ROBMS] 6! TRM! vBl mbvt ™! | bmch

Siekiant efektyviai saugoti, apdoroti ir analizuoti duomenis, s f mj bdj o t ! evpnf)-tal cb{ 1t
evpnfo®!tbvhpkjnp!tjtufnpt-!lvsjptf!jogpsnbdjkb!tjt
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szo jbjt/

Evpnf o” ! (RDBM9tsdkduptiduomenys-ubj ! of 'uj Il !'tl bjunfojjo.!jogps
tboepsj “!cfj!tljsupagrindast t jtufn”!t" wfjl pt!

Fubj !l fmfubt! mbcjbvtjbj!qgbgmjuvt | (REBBM$[(3dBpav) “! evpnfo

"MySQL"(atvirokodo) z s b! wj f ob ! j o RDBMSkurnyjahAVP BLindxjApache,
MySQL, PHP /Perl/Pythor* ' ebmj t /' E._ m!t bwp! gbgsbtuvnp!js!ejefm
|l vsjbou!Bjojbujolmjvt]/

"PostgreSQL"(atviras kodas) z s b! hbmj ohb! pckflujo !'sfmjbdjo_ !tjtou
gbujljnvnp!js!gbBbohj “!gvoldjk”"/!"Kjlujolb!tve_ ujo

"Microsoft SQL Server"z sb! | pnfsdj o ! #Njdsptpgu#!tjtufnb-1!qgmb,
bgmjol pkfl!le m!joufhsbdjkpt!tv!IlIjubjt!_ npo_t!gspev

#Psbdmf #! e vzpshklowj! fcdl! jlo ! hbmj ohjbvtj“"!jslqgbujljnjb
npo_tf!js!twbscjbvtjptfl!gsphsbnptf/

IBMDB2-t | j sub!ejefm nt!l psgpsbdjkpnt-!vBujlsjob!eje

SQLite (atvirasiskodas) z s b! mf ohwb ! _ uf s gidegliai tinkantnpohilfosiois ¢ b {
gsphsbnpnt!js!tbutljspnt!tjtufnpnt-!qbwz{eBjvj-1!DE
(BIM).

Tubuzcpt! wfstmf!gpgvmjbsjpt!-&MypQLf"PostgraSQL; |Microsefb me z np ! t |
SQLServer,"Oracle® ev pnf o ”,IBM® PB2ir"SQLite"-ej scb!tv!tusvliu sj{vpubjt
Wjtptt!tojpt! ECWT! zsb! hbmjohj!js!mboltu " t!tgsfoejnbj-1!
programomsvaldyti-ovp! nbB”" ! jouf sofup!twfubj odlpav).l j!ejefmj™!

Statista [48] duomenimis, 2022m.s f mj bdj o_t!'evpnfo” ! cb{j " “!wbmeznp!t
tvebszt!bqgjf!83&!wjt"!obvepkbn”™! ECWT/



Mar2025

12,

14.

17.

Pav.3.1-5Tus vl u sydwfpa™)YgbBizh! u”
reitinge (pagal [49]).

pgfsbdjoj”

Rank
DEMS
Feb2025 Mar2024
1 1 Oracle®
7 Z MySaOL
3 3 Microsoft® SQL Server
4 4 PostgreSOL
MongoDE
7 g Snowflake®
chi
8 8 1EM Dh2
10 10 S0Lite
yraha Cagsandial
12 11 Microsoft Access®
14 13 MariaDB
PNk
nazon DynamaDB
17 15: Microsoft Azure SQL

tjtufn”;
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Database Model

Relational, Muiti-model
Relational, Muiti-model
Relational, Multi-madel
Relational, Multi-model

- A N o

Relational

Relational, Multi-model

Relational

Relational

Relational, Multi-maodel
Multi-model

Relational, Multi-model

Open Source vs
Commercial

S ETrCIA]
Open Source

amimearcial
Open Source
Open Source

o
Open Source
Open Source
Commarcial
Open Source
Open Source

Open Source

Commaercial

naudojimo edpylidgrdmas DBVS

ejfhuj! buwj spkp!dgamaegpaseav@mtdiloj $'cbf @vsjou! jAtvirbjmj " ! uf d
kodo sistemos, tokios kaip PostgreSQL, MySQLarba SQLite yra nemokamos ir veikia daugumoje

Il Xjoepxt-! NbdPT! js! Mjovy/! Uf sfjl

j s! wbepwbvujt! jotusvlidjkpnis5t/! EbB

ejfhjnp!
njovWwfh!
pav.).

Jeik "t "1
bschb!

gbsvpouvt!

gsphsbn' !
Fupl j

#Njdsptpgu!
ejfhjnp!

ol

evpnfo”

B{vsf#*-1
° bcmpovt /!

'cb{,

evpnfo”!

E m! |

buwj savon p !

l'tvnpefmjvptjné38 s!tvl:

npo_dfodfvtejpikptt!jdgbt mbvhpnjt!)gbwz{eBjvj-!#Bnb{
c b{qg mbhubgnp stnjbu fg b.tgj’

pep! upl

vBevpujnt-!plejeBjvm !obvepupk”®™!cfoesvpnfo_ ! wjtbeb!

RDBMSu f ¢

sprendimus.

sb!
mfjeBjboujt!_

ebvhzc t!

wf st mp!

ubjl pn”k”
npo._ nt! fgfluzwjbj!tbvhpuj-!bgepspuj!js

I gs(Bh6pan), ! j s!

b
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PROFESSIOMAL DEVELOPERS LEARNING TO CODE
v | 5 orson [ 2235+
soune | -7 {5 soore [ =~
wervonseusever [N =+ rosgesor [ =~
morgors ([ 2556+ micrasot 5o servor [ 2o 5
recis [ =25 wiaos [ 120
saiaoe [N 7= Firetase Reattions oatatboce [ 22
st [ ooce e grpucTuRED
byamods [N 1031% coud Firestore [ 5.75% DATA
Orarche - 10.06% [HH Micrsol Access - 6.24%
Pav.3.1-6Ej eBj bvtjp!JU!gpsvnp! #Tubd!l Pwf sGmpx#! gsphsbnvpup
evpnfo"!lcb{ft!kjf!obvepkp!qgsb_ kvtjbjtRDPBMBbjt!js!lIpljhb
gbBzn_upt)(ramiamis §50]).
RDBMSvBuj | sjob!gbujljnvn' -!levpnfo“!lovptflImvn' -!tboeps]j

| b m&QL(Structured Query Language),kure b Bobj ! obvepkbnbmbpébBj b! mf o bwhbikl
keisti ir analizuotie vpnf o™ ! ¢ b { tjfolgtpswmbtmry'k" /! TRM! zsb! gqbhsjoej o !
sfmjbdjo_tfltjtufnptf!qgsjfnpo_/

SQL-vBIl mbvtpt!evpnfo“™!lcb{ tf!js!obvkpt!ufoef

Pagrindinis SQL kalboss ! e bBobj ! obvepkbnpt! sfmjbdjo tflevpnfo”™!c
kitais informacijosvaldymo ¢ " ebj t ' ) gbwz{ eBj vj-!obvepkbou! )yhtjl joft
mbcbj!ejefm t!bgjnujft!evpnfo“™!cb{j "!qbmbjlznbt!ejef

Tusvliu’ sjoj " ! v Bttandpecializdoth progmarhavinork&dd *skirta
jogpsnbdj kbj!sfmjbdjo_ tfltlevpnfo“!cb{ tf!tbvhpuj-"!.1I
evpnfojnt!lvsuj-tuwbslzuj!js!qgsjfjhbjl!qgsjfilk”™-!up:¢
apibendrintiinformacj k* /! Kj ! zsb! gbhsjoejo_ !qsjfjhpt!igsjf!levp
gbuph”!js!gpsnbmj{vpu'!cfoesbwjnp!tv!jogpsnbdj kpt!

SEQUEESQLt j tufn” ! fwpmjvdj kb! bgjnblupljvt!twbscjvt!qgspeyv
"Microsoft SQL Server”, SAP, "PostgreSQLIr "MySQL'; o jos kulminacija - "SQLite"ir "MariaDB" [51].

SQLsuteikiat | bj  jhwkprhjmzadj " - ! 1 vdju’pleo md eivipmy df h#&swbs | zn' ! hbmj
apsaugoti ir lengvai automatizuoti :

Evpnfo“!tusvlu s”! 1| s:;SQlhth!mjsulfwld mesajbt!!I)fEEMY ! j s! jo
cb{ t!mfoufmft-!ovtubuzuj!szojvt!tubsqg!k”"!js!lbqgjcs
"Excel'ej scb!tv!gjltvpubjt! mbgbjt!js! mibtgeftrmpedijot"d! cf ! I
sjoljoj "/


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

EVPNFO ! UJQBJ! TBBBUZCPKF

Manipuliavimas duomenimis (DML) : SQLmf j eBj b! nbtjo I bj !l gsj e uj-1V1ITf]
evpnfojt!ejefmjv!hsfj, jv-!Ibumjflbou!tve_ ujohbt!yv
sujungimu ( 3.1-7 pav.). Excel programoje apdorojant didelius informacijos kiekius reikia

atlikti rankinius veiksmus arba naudoti specialiasn bl spl pnboebt -!plubj ! tvm u

gbejejob!lI mbje"lujljnzc, [/

Qsjfjhpt! ]l pQALmp meB) BD®Ff gf sfodj kvpuj!tljsujoh”™! ot
ufjtft-1lbgsjcpkbou! hbmjnzc, ! sfebhvpuprikeibagraqf s Bj = s
l'bscb!sfjljbltve.

bscb!cfoesb!)qgfsevpebou! gbj m" * -

debesijos paslaugas.

¥

eace S0L

I ProjectMame Location Budget($) StartDate EndDate
Shy High Torevar P Yok, SEOO0D0 2073-01-0 J03-12-31
e Grosarfisid Schoal Chicago 2000000 2035-05.01 . 30230330
3 Rivarechs Plaza Sam Francisse  B000I0 20X3-05-15 I024-05-14
& DawwniownT Brdge Soattle Lor sl ] 20250201 20250800

Shatus

in Pragress
Carmplated
i Progress

Complated

SELECT Location, SUM(Budget(5)) as TotalBudeet

FROM ConstructionProjects

*

SGL GROUP BY Location;

Location Total Budget|$)
Chicago 20000000

I M Wik 5 000000

|

l San Francisco B,000,000
SEattse 2,000,000

Pav. 3.1-7 DML pavyzdys SQL: greitas apdorojimas, grupavimas ir apibendrinimas naudojant

kelias kodo eilutes automatiniam e v p n fapdorbjimui.

"Excel'mf j e Bj b! mf ohwbj ! ejscuj!tv!evpnfojnjt-!oft! kpt!t
evpnfo™ !l jfljvj-1! #FpBaththxcela vot y mivts!j Wt B vk eilpnf o™ -1 1 vsj
kiekio apribojimais -of ' ebv hj bv! | bj g-j ' mjpbR patbtt!! ft jymb Bj k!b! hf spl bj
sjcblgbtjfljbnb/!'Ubjhj-lopst! #Fydfm#! hfsjbv!ujolb!o
!'sjoljojbnt!uwbsl

TRM! hfsjbv!ujolb!ejefmjfnt!evpnfo”

Ljubt! tusvl u’ s jaldospetapas muwoptnufvonig'f mj oj *

evpnfo®™! cb{j !
Databases), kuriosz s b! bmuf sobuzwb! usbejdjo nt! sf mj-bdz b, n!tl! bejv!
kalbama apie gerokaiej ef t oj vt ! evpnfo™ ! I jfljvt! js!

bobmjujojvt
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evpnfo”™! cb{j"-! lvsjptf! evpnfozt! tbvhpnj! fjmvu_! qp!
jogpsnbdj kb!_ sbo pQhbnhzghojhdounj! !t tuw!mgribntjjvitj/wb jn!j mfl jeeBjnh 0" ! ck

TvnbBjoljufl!tbvhzl mpt!fsew, ! fgfl ustulpglilmge! t vt qbvt ebn
Qbhsfjujoljuf!bobmjujoft!vBl mbvtbt-tToft!tlbjupnj!!
Pqujnj{vpuj ! ejjesBje"vkp'nifeov'pintfbov'hz | mbt -! qw{/ -! Evpnfo”

Qmb ., j btvdvwmg ffmj of t ! eRapdasDatdFtamey Aphche Parquet HDF5 taip pat apie k ™ !

pagrindu kuriamas e j e Bj " k" t dwhmzfionbt - ! t | j subt! evpnfo”™! bobmj {f]
l juvptf!lojpt! | offzEhbputb!Gtslbnd j; v pvtofj!wf st bmvt! mfoufmj” ™! evpn
saugojimo formatai ir darbas su Apache Parquet: DWH e v p n f satigyklos j s! evpnf o™ ! f Bf s
bsdijuflu sb

Oftusvliu " sj{vpuj'!levpnfozt

Opst! ebvhvnb! ubjl pnptjptf! gsphsbnptf! js! jogpsnbdj o
tusvliu sj{vpuj-! ejeBjpkj! ebmjt! tubuzcptf! tvkvsjbnpt
wbj {ebj-! wbj {ep!_sbobj-1tufltujojhjvisgplzt hf dlblhj!-2qtbh gt
tubuzcpt-!tfltgmpbubwjnp!jsltufdiojo t!qgsjfBj spt!fubgq

Oftusvliu sj{vphj!poppéobd] kb-!ofuvsjouj!jo!l!boltup!
tusvlu spt-!oftvtljstuzub!_ l'usbejdjoft!fjmvuft!js!
mf oufm tf/

Bgqtl sjubjloftusvliu sj{vpuvt!evpnfojt!hbmjnb!tvtlijstu
Anphbvt!tvIivsuj!oftusvliu svpuj'!levpnfozt-!Ilvsjfl!bg
tekstinius dokumentus ,f m/ ! mbjo | vt -!wbj {evt-!wbj{ep!_  sbovt!js
Nbe jo"! hfobsvpklhwut sj { vsukunaiprietaisaprjufikbaj: tai,
gbwz{eBjvj-!Bvsobmp! gbjmbj-!HQT!)rVvpmrufo autt mf el julsg o!
jogpsnbdj kb!.joltubuzcwj fu_ t

Tljsujohbj! ovp! tusvliu sj{vpu”"! evpnfo”™-! lvsjvpt! qbu
oftusvliu sj{vpujfnt!evpnfojnt-!qgsjfol kvpt! joufhsvpkt
bgepspkj nB1-8 ppo)y T Wp!l j " ! evpnfo”™! bvupnbujojp! sjoljnp-1!

ufdi opmphjk”“"!obvepkjnbt! buwfsjb!obvkbt!hbmjnzcft!eje
jstjljtnjojnvnp!tvnbBjouj!Bnphjolpkp!wfjltojp!_ ubl"®/



EVPNFO ! UJQBJ! TBIBUZCPKF

oe o] DATA
oo | ETL
' DATAL] DATA

Qé&‘éﬁ’g T2 UNSTRUCTURED
=

Paveikslas 3.1-80f t usvli u " sj{vpu“ " levyphbtpeflepe pyphkkibtulsbot gpsntk
gvtjbv!itusvliu sj{vpuvt!jsltusvliu sj{vpuvt! e

Of tusvliu sj{vpuj! evpnfozt! tvelpgptlvj!llljysy b&!twijtt ptvisj b
tgfdjbmjtubj-tupe m'k"!tujqgqvt!js!bgepspkjn® ! jotbnjhbj

Lbel c " u”"! mfohwjbv!ejtlvuvpuj-!tufltujojbj!evpnfozt!t
oftusvliu " sj{vpu"! evpnfo®™!l s’ojt-1 k"0l twbscbj! js! gbgn
e nft_/

Ufl tujojbjlevpnfozt;lTubsqgl!loftusviy svpup!
Tekstiniai duomenyst ubuzcpt! gsbnpo_ kf! bgjnb! ebvhzc, ! gpsnbu”
gpgj fsjojbjt!leplvnfoubjt!js!cbjhjbou! ofpgjdjbmjhbjt!
ebscjof! I psftgpoefodjkb! js! Bpejojbjt!le tekstnjuasg | j nbj t

evpnfoztf! gbufjl jbnb! tubuzcpt! gsepkp!l ef thbvibjnelzbgj f It ov&
tgsfoejnvt!js!lgmbo”“!gblfjujnvt!jljlejtlvtjk"™!'tbvhpt
(3.1-9 pav.).

TEXTUAL FROJECY

DATA MANAGER

Hi, wa'ra bahind
schedule due
the rain

Yas, wa nead to
to adjust our timeline
by a week

Pav. 3.1-9 Tekstiniai duomenys- ! wj f obt ! jo ! gpgvmj bsjbvtj “!jogpsnbdjk
bendraujant projekto dalyviams.
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Ufltujo_! jogpsnbdj kb! hbmj! ¢ uj! js! gpsnbmj{vpub-1 j s
priskiriami "Word" dokumentai (.doc,.docx), PDF ! ubj q! gbu! tvtjujl jn”"! gspupl pm
Of gpsnbmj {vpujfnt! evpnfojnt! gqsjtljsjbnbt! tvtjsbojo_ |
) #Uf bnt#-! #[ ppn#-! #Hpphmf! Nffu#*! tufophsbnpt! js! ejt]|
konvesuvpuj ! _ tufltu'/

Ub, jbv! sbo zujojbj!eplvnfoubj-!'qgbwz{eBjvj-!Ipgjdjbm t!
kbv!iuvsjlubntujls'"ltusvliu s' -!p!Bpejojbjlgsbofojnbjl!l]j
upe m!kvpt!tvolv!bodbmkfivpujwhmezopfthjsvplunbt /
Opsjou!wfjltnjohbj!wbmezuj!ufltujojvt!levpnfojt-!twbs
mfjeBjb! bgepspu’! jogpsnbdj k' ! bvupnbujol bj! joufhsvpl
tusvliu sj{vpubjt!levpnfojnjt/

TEXTUAL A= A TEXTUAL ;.::‘FE_ A STRUCTURED
DATA = ETL 7E DATA

|_I1I .K ', | : EKTRACT
el T [ TRANSFORM

m ———_
',E]\.} ’ ,. LOAD

Pav.3.1-10Uf I t uj oj pluvsjojp!l powfsubwjnbt!_ !tusvlu’ sj{

Lbe! ufl tuj o ! jwigsmegaibndyddjama-d "kuj“!'uvsj! ¢c uj! bvupnbujolb
tusvliu’ sj{(3Pl0pav.)g p s n't ! gpappastdi apima Kelis etapus:

Ufl tup! buqgbBjeopjlnvbntfloouPDg s! cs_ Bjoj " !wbj{e”"!|l powfsu
tl bjupn' ''gpsnbu® /

Uf ltup! bobimvuphpOMQjt! gbhsjoejojrtllgpsphfusvt))ledbuj
projektu) nustatymas.

Evpnfo !l mbtjaggpdbwhajpkpt! tljstuznbt!_ 1 bufhpsjkhbt
valdymas).

PobugbBjojnp! j sklblvrhbttujsovjl luv wjj f{pvjptulvit b mj nb! j ouf hsvpuj! !

-

obvepuj!bvupnbujo tf!lbubtlbju"!'ufjljnp!js!wbmeznp!t]

Qvitj bv!t usivnhbuj tswhb{jv!ptuudsiomenys sj { vpuj !

Qvtjbv!itusvl u’ gjs{bv pubjn!!euyj d rsfpd zmz hnf odchetnas brtjulsw!l wf wypgj/ "I
Opst! upljpkf! jogpsnbdj kpkf! zsb! tusvliu " sj{vpu”™! fmfn"
gbwbse t-!bumjlu”!vBevp,j !t "sbobj*-!tgbufjljnp!gpsnb
of ul!ovp! ebscvpupkp/ ! Updbs"c pevnpbnjflop !! bqgogotw zb{jeuBp th!jBv s o b mb | -
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jsthsbgjlbj-tlvsjflhbmjltc uj'!t!qgbufjljbnj!, wbjsjbjtl!lg

Qvtjbv!itusvl u smf{opwjvh v lelvpmrmhjojupuj!ofjloftusvIiu sj{v
gbgj mepnbj !bgepspuj-!'lIbelc  u”"!hbmjnb!joufhsvpuj!_ !t

—

Ebscbt!tv!Iqgvtjbv!tusvIiu svpubjt!evpnfojnjt-!IlIvsj’
joeo "1 j"/1Ubjg!zsb!upe m-!I1be!e mlevpnfo“ ™!tusvl u’ .
individualius metodus | j f | wj f obn! gvtj bv!tusvl| apdagtif vpu’|! evpnf
analizuoti.

Ub, jbv! oftusvliu sj{vpujfnt! evpnfojnt! bgepspuj! sfjl
duomenis galima apdoroti naudojant palyginti paprastus metodus ir priemones.

Tj mgopt ! tduosngnysiz ssdtc!f oesftojt!ufsnjobt-!bqgjlc ejobo
tusvlu sb!zsb!njojnbmj!bscb!ofjotbnj/!EbBojbvtj b]j
mbjolbj-!'lvsjvptf!sboebnb!ubn!ujls”"!nfubevpnfo”™!’
dalis informacijos gb uf j I j bnb! di bpujo 1l bj/

Tubuzcptf! mbjtwbj! tusvliu svpuj! evp@bwzz{te B dyunj-d |dbjndjj'!!
tokie:
T "  nbypt | Fffoyfom!t!tv!ievpnfojnjt!bqgjf!nfeBjbhbt-!
vienodo formato.
Cs_Bjojbj!js!|joBpeabapvwGgplsaejpluips ghowptmbj - ! 1 vsjvptf!:
bopubdjk“!js! nfubevpnfo®-tub, jbv!kjflofuvsj! hsjf
Darbo grafikai-e vpnf ozt ! jo I-# MTQsQsnpknifdsb# Q7 #! bs! |l ju"!tjtu
tusvliu sb!'hbmj!tljsujt/

CAD(BIM -modeliai) -k vpt f Il gbuf jl jbnj!tubujojp!fmfnfoubj-"!u

gsj I mbvtp!ovp!gsphsbnjo t!_ sbohpt!js!qgspkflup!tu
Geometrinius duomenis, parengtus CADsistemomis,galimat vt | j st uzuj !_ Tupljbt!qgb, j
rgvtjbv! tusvl u’ sjUby g wwt I'hd vwanNDf(BE] twprertis! klasifikuosime kaip
butljs*!levpnfo“™lujqgq'-!toft!kvpt-!1 bj ¢gbPpgdipaftrbktuatij oj vt ! ¢

|l bjg!butljs"tevpnfo™!lujaq"/

Geometriniaiduomenysj s! k™" ' ubj | znbt

Metaduomenys b qj f ! gqspkfl up! f mfnfouvt! cftwfsjvlil!uwasdptasvailut bv hp
tusvliu sj{wow]lebpmynbd pt!lgspkflup! fmfnfou”! hhfpnfusjojtk
naudojant specialias CAD priemones ( 3.1-11 pav.)- ! mf j eBj bo,  jbt! efubmjbj! w
fmfnfouvt! | bj gHfmg rofj ks j! 9 j3"Elsl) 'Toa "¢ ), 4/ E
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3000 BCE - 1960s 1960s to present day
(@ x]
b * pis
cuﬁ_"‘&[_-l_‘_— s J >
physical medium digital project data
(artefact) (CAD data)

Pav.3.1-11CAD, sbol jbj!gbe_ kp!qgfslfmuj!hfpnfusypntpogpsnbdj k'
cbi{,

Ejscbou! tv! hfpnfusjojbjt! evpnfojnjt! tubuzcpkf! js! b
hfpnfusjoj " !'evpnfal-12pab)j | znp! t sjuj t!

U” sj " ! gb u: geometrifiad guonenys, sukurti CAD programose (BIM) naudojant

specialius geometrinius branduolius- ' sf j I bmj ohj ! bvupnbujol bj!jstujlt
fmfnfou“"!'u sjvt!js!nbunfojt/!ijflevpnfozt!bqgjnb!hb
jmhjvt!js!ljuvt!twbscjvt!busjcvuvt-!sfjlbmjohvt! o
nf eBj bhKyrhuv Bt b

Projekto vizualizavimas :k f j ' gspkf | uf ! wzl t-ulbfl mhfprdfjo U olpvejt{ gborijf{j b
mfjeBjb!bvupnbujol bj!hfofsvpuj!buobvkjouvt!cs_ Bjo
vizualizavimas pradiniuose etapuose padeda pagreitintiwj t “ ! ebmzwj " ubsgvt bwj p!
| be!tubuzcpt!gspdftp!nfuv!c u“!'tvubvqgzub! mbjlp!js

tvtj e tilgipimas:!Tve ujohvptf!tubuzcpt!js!joBjofsjkpt!g:s
t wbscv! v Buljd wfj dpngfj!kdffdmj"™1 ) gw{ / -! wbn{eBj “!js!tjfo”*!
l pogmjlu”"#-!tvtje sjn”“lujlsjojntbet parmgijfd d!'dwthslu 2
gsphsbnjo, ', sboh" ! hbmjuf! bl u zkerfliktys 'tagpprojektou z uj ! h b mj n
fmfnfou” !js!ubjg!jowfohuj!csbohjbj!lIbjovpkbo, j"1!I

Ovp! gbu!joBjofsjoj "!qspkflubwjnp!cjvs”“!butjsbejnp!gs
gsbeBjpt-!tubuzcpt!joBjojfsjbj!hfpnfusjo, 'jogpsnbdj Kk
fmfnfou” ! gbwjebmv! ) bou! gbWwGPDF PLTformatdis), kutias peipdarhissi bvt ! bsc
meistraiirs nbuj oj &l20jg'b)wd/*2 I gbt ubsvptjvt!u Il tubounf jvt-1¢
nbumbol bjt-!sjolp!busjcvujojvt! 8I114) pertpastarsiasibs! f mf nf ou ™ !

u -’

I tubounf jvt-!lobvepebnjftj!mjojvpu_ njt!jslusbotqgps

fmfnfou”™!hsvqgj " t1jfljvt/


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

EVPNFO ! UJQBJ! TUBUZCPKF
‘ GEOMETRIC o VOLLUME
m) DATA CONFIRMATION

R s~ VISUALIZATION
e N2 OF ELEMENTS

NA coLLision

CHECK

Pav.3.1-12Hf pnf usj kb! zsb! gbhsjogbntf qmbmebwjtislbwngj! f! w mjbv!
naudojami projektot * obvepnt!js!lufsnjobnt!bqgtlbj, jvpuj/

i jboejteboljojv!ic ev!bumjflbnb!js!lebvh! mbjlp!sfjlbm
o j vpmbjCAD qs} f hp @M} étsirado u " s jnpjetf mj bwj nbt -! | vsjt! mfjeB
obvepkbou!tqgfdjbm" gduti betkdkio edemento u ¢ s I atri@wup irmereikia rankiniu

c ev!bqtubpjpypugbsbnfus”/!

" j vpmbGADg ®j fthpbj g! gbu! mfj eBj b! Ipmjektojelgmehtusp U jl bjud thtpstj Ikjb
kadjo ! gspkflup!evpnfo "!lcogfditgpcl bdj] kbmmhouf mf mu)] ! vsj bt

tjtufnptf-! gbwz{eBjvj-!jombje !t lbhu]j bWpMEBpPas.z np-"! qI
Tgfdjgjlbdjk j-sitRUPf!I mf*dulfbnyj"n* ! cfj! gqsblujojvt! gbwz{
hbwjnbt!jstljflzcjojt!_ wfsujojnbt#]/

E Madel E Databases g Systems

» CAPEX COMS PMS

CDE ECM CAFM
L, ERP1 ERP4 CPM
-+ EHS EPM ERP3
T BPM ERPZ IHS

GEOMETRIC 1"_" SEMI-STRUCTURED

DATA CR> DATA (I DATA

STRUCTURED

1
e

Pav.3.1-1SDBE! _ s@®MF | bpvhp! evpnf oj t !keriogskirfooiritegraddi ff t f - !
t"wfjlbvujt!ttv!iljupnjt!tjtufnpnjt/

E._m! DBE! bgmjol pkf! obvepkbn”! evpnfo“! cb{j”"! js! gpst
hf pnfusjojbjlevpnfozt!jolujls“"k"!ubqgp!butljsb!jogps
nfubjogpsnbdj k' !')Ytusvliu sj{vpu'l! bsgbdgbmjbhbvbubsVviaim
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CADduomenys:ovp! gqspkfl ubwjnp!jljtevpnfo”™!tbvhpk

P jvpmbjljo ttj'!tDBfEHgts!!eCJNnf ojt! tbvhp!tbwbjt-!ebBobj!gb
SWU-! EHO-! QMO! js! I jubjt/!'i jflgpsnbubj ! gbmbjlp!ujfl!:
hfpnfusj k' -1lcful!jsltv!pckflubjt!twatpikvtjvt!busjcvuvt

DWG - ubj ! ewfkfubjojt! gbjm"! gpsnbsufb tjubsvjbnbbv e pbknbt n*b! t

projektavimo duomenims ir metaduomenims saugoti.

DXF yra tekstinis formatas, skirtas 2D ir 3D cs_ Bj oj bnt ! | fjtfjujuf nubbs dbdDBE

gbufjljbnj! hfpnfusjkpt-! tmvpltoj ! js! busjcvu”! e

atvaizdavimas.

RVT - tai dvejetainis formatas, skirtas saugoti CADnpef mj vt -! _-bhf pplbsepuk 4-E!

fmfnfou”"!busjcvuvt-!szojvt!js!lgspkflubwjnp! gbsbnf

IFC - tai atviras tekstinis formatas, skirtas keistis statybos duomenimis tarp CAD (BIM)

tjtufn”/!'Kbnf!gbufjljbnb!hfpnfusjkb-!pckflu”“!tbwz
Cfloj"-1lobvepkbnj!js!ljuj!gpsnbubj ;! QMO-!EC2-! TWG-! O
skiriasi savo paskirtimi ir atvirumo lygiu ( 3.1-14 pav.)- ! ub_ j bv! wjtj! kjf! tljsujoh
gf sufjlujt!u" 'gbu_,!'!qspkflup!jogpsnbdjo_!'npefm, /! Tve_ wu
mzhjbhsf_ jbj-!lgsbefebou!cs Bjojbjt!js!lcbjhjbou!gspkf

CAD [BIM) DATA

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

5 " " ' B OEF M

Paveikslas 3.1-14Qpgvmj bs "t ! DBE! t bvhpkjnp!gpsnbubj!hfpnfusjk®'!
gbsbnfusbjt-!gbgjmezubjt!busjcvu”!evpnfojnj

Wjtvptf! gjsnjbv! njo, uvptf! gpsnbuvptf! hbmjnb! tbvhpuj!
f mf nfiovistoseqj snj bv! ngpos nubvupvtpft!f ! zsb! ev!i gbhsjoejojbjlevpr
Geometriniai parametrai - b gj ¢ " ej ob! pckfl up! g p.sGebmetrijawii jbsu* ! j s ! n

obvepkjnbt!cvt!jotbnjbj!bqgqubsuj!o Jeprengikgmk;f ! | ozhpt!
Busj cvu” !- ppdteikianca _t wbipfamatija: nf eBj bhpt -! fmfnfou™! ujgb
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charakteristikos,voj | bm”  t ! j ejffoluljjguptblupbiwbg! t-!T I vsjpnjt! ht
elementai.

i jvpmbjljojvptf! gspkfluvptf! zgb,! twbsc t! busjcvuj
fltgmpbubdjoft! tbwzcft-! mfjeBjb! bumjluj! joBjofsjoj\
gspkflubwjnp-!tubuzcpt!jsPizltgmpbubwjnp!ebmzwj“"!t'w

Mbohbnt!jsltlevsjnt; !l potusvlidjkpt! @g32dpav.) !_ tujl mjo
Tifo"!buwfkv!sfhjtusvpkbnb!jogpsnbdjkb!bgjf!nfeB
JoBjofsjo_ tfl!tjtufnptf!tbvhpnj!wbn{ezo”-!psublj”

i jflgbsbnfusbj!hbmj!c uj! t*bwytogmvipajfflllughb |j \ptpfs! DBE!
fltgpsuvpkbou-! |l powfsuvpkbou! bscb! ujftjphjbj! qsjf]j
joBjofsjkp/th YpsljtflngppBjt sjt! gbmfohwj pbuffbpbkWwj obWwimp!l j
npo_t!ltjtufnpnjt!jslgmbugpsnpnjt

—

Buwj sl o uj oCAD (BiMBKombekstejukbbj!! t | bj unf oj ojp!npefmjp! wjej
jo hbwjnp!jst!bobmj{ t!qgspdftbt-!ttjfljbou!bulvsuj!|
gsj !l mbvtpnzcft-!ofuvsjou!qgsjfjhpt!qgsjf!lpsjhjobmj:

D47 Window, TypF3, Triple glazing
Id | Typa Typa of glazing |
___i \ iDad typFa [ Tripbe
o

Window, TypF5, Double glazing

| Type | Type of glazing |
TypF3 Dhmilale
Door, TypeD1, Left-hand opening

| Typa | Opening Directhan ]
TypLal Laft-hand

Wall, TypeW5, Internal mineral insulatio

Type Insuilation
1D7al TypWw3 Internal mineral
Pav. 3.1-15 Projekto elementas,c f ' up-! 1 gb$sbgsbspb, ! bs dld!lped wisjjkl' brdqg, !

jame pateikiama informacija apie f mf n fparanietrus ir savybes.

Upebqj f! | jfl wj fsadfdrmudjamésnunikalus dbsbnf us”™! js! tbwzcj ! sjo
vojl bmjbt! Il jflwjfop! pckflup! tbwzcft! )gw{/-!"jefoujg
gpBznjvt/ ! Ubj ! mfj eBj b!pwjékio elgnientub-abjektus-{!veoup ! pat t v&vbhu
mphjoft!hsvqgft-!lvsjbt!w mjbv! hbmjs!ldbwe p gigemisgnbjnltt qf
cfjltlevpnfo®™!lcb{ tf
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Ftzzshbh! Il pol sfuvt!bscb!bctusbluvt!sfbmbvt!gbtbvmjp!
jefoujgjlvpuj-!bgstpavidaluj ! j s! gbufjl uj!evpnfo”!

l,:"\
. . Bounding ao 't\,__r'l
Windows L Gaometry
| L] | Typa | llﬂr.:l-l BB FL | BB P2 | Typeof glazing Gaommry
T ! - -
!__I pay TypEd 1500 A 12180 14, TRT1IE1 Thomibian ST
[ 11 | | ! | |
! 1 [ TpFE L& 1LE T51AT 1R 75135 Tripm ML, BREE
Doors
| id | Typa | Lu=gith | HB=x 1 | j.1 T | Openng Diectizn [
[[FF2] |'f.‘\.|'. il 34, 251361 4. khiial Life-toed MML, DFES
~\J; IR | Typld 1] ZLTAIAT 128 7817 Haghi-fiand L AR
Walls
'-_||4|n—:um| BBox Pl |m-2 | Inuslstios ooy
[i=r, & Tymes noon TAININY Po23e3d | imereal mneral L1t MLTL S
IGTRE | Typah FeD 157 LB ELT 16T 5183 imigrea minerH WML, BALCF
X elements
P __"__J | 1] Type Iln,l,l.h| HBox FL | EBoa FT | KENN_Pararmiee [
gl [I [l F TypEe LEE K W pEE e N ] LiELS AV B
Pav.3.1-16Lj f | wj fobnf ! gspkflup!fmfnfouf!zsb!busjcvu”™-!1lvsjuv

bgtl bj ,  j v pilodgrampjé. DB E

Qf s! gbtubsvptjvt! efojnunf_ jvt!tubuzcpthymshmpo- kFVgijvi
tvgbgsbtujob! evpnfo”™! Il “"sjn'-! tbvhpkjn"! js! qf sebwjn'
mf ouf mjojbj-!" gbsbnfusjojbj! bscb! hsbgjojbj/! Ub,_,jbv!
evpnfo”®™! wbmezn' ! wjtvptf! fqslpk¥ptufp/! 'hQlwlbswjj eej odj"I!'mpp s nk
jogpsnbdj kpt!nbjobnt!tubuzc3plKTpaveigseinghmoj hwt snf pkf mh b mj
gbtgbvevt)>.RS! I pe’

Tqgsf oetBjvbfojulqst fj hpt ! gsj fdrobldnad, masitplkiemioBIM valdytojai (BIM) ir
koordinatoriai- ! | vBe V plugdauspmj vpuj ! fltqgpsu' -!ujl €AD(BIM)! evpnf o
evpnfo“ !lelbjmitbt!tjtufnbt/!

Ub, jbv! e m! gpsjindlut ve Bepsmwmppd!f t* ! tvol v! bvupnbuj {vpuj
gsjwfstuj! ebvhfm,! pgfsbdjk” ! bumjluj! sboljojv! c ev-!
evpnfo”! bgeps planglL.pipelirgs pdf t ” !
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consTrucTioN CAD (BIM) DATA sTORAG

SR

et
SfasLaEaEd

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

-

S TR IS PR RO S T . T rv.r'_'l.:n.r_'n. s RS e, ey

:__Lﬂan;;;; -85

TS

Paveikslas 3.1-17Mf ouf m_ -! Il vsjpkf! mzhjobnj!qgbhsjoejojbj!evpnfoc
gspkflup! fmfnf[63."!j ogpsnbdj kb!
Opsjou!tvgsbtuj-!lpe. mzsb!ujfl!ebvh!tljsujoh”!evpn
_tjhjmjouj! ! qgqspd(BMyprogramoege| kunetbosj p vtbinPBE! obhsj o kbnj
knygos dalyje.
Qbgj mepn' ! jogpsnbdjo_!tmvplto_, -!'!qgsjefebn" ! gsjf! hfpn
t * wp (Building Information Modeling) - sj ol pebspt! ufsnjo®-! bluzwjbj! ¢

gsbnpo_  kf!o®4ph! 3213! n/!

BIM) CPN*! t" wpl ptitGADnaypdsjimasjprodesuose

Statinio informacinio modeliavimo BIM* ! | podf gdj kb-!"qgjsn" !l bsu' l'joe tuz:!
[54],] | mPpADps phsbnjo_ t!_ sbohpt! hbnj/dKgkK™ lugjjslbpeldgpt !DjBE]!
_.Sbohpt! I s k"! sjol pebspt! jojdjbuzw”"! js! cvwp! cbo

ovtjtupw, kvtjvt!gsjodjgvt!tubuzcpt!gsbnpo t!gpsfijl]j

BIM_ I w. gjnp!°obmujojt! cvwp-n€RBj hIC] mm! plgh jNbbu-f!sf bj ¥ 4
obvepkbnb! ovp! ef wjoupkp! efojnunf, jp! gbcbjhpt/ ! Nfdi
tjtufn”!evpnfojt!tv! QEN!)qgspevl up! e vnprikicovaldymd)ime z np * -
FSQ!tjtufnpnjt-!vBujlsjobou! ipmjtujo_,!joBjofsjo_ t!]
dj I(81-8pav.).
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1B
T
REXIM
)
MR wMRPa £ ERF i
e PG Snhmy TV 5K
d WG EDH | o WD IVt thrct Toigha G g Dramieags 308 (WG, OGN}
Wit e EmiY 508
[ . AL A0S ans 5 (LT
AUCAFRS Baram Rafi
bt i BikA
v FRT/AZM R
awi
OPEN B
IBES ETER ] IFG1 IFOT 1P el IFZd
DUAE (GOLLALA] GLTF
08
LD
1964 1975 1980 1984 1987 1992 1996 1999 2002 2004 2012 25 2020 2023 2025

Pav.3.1-18 Tgf dj gj | b)diffokmadinjo@bdsliavimo BIM* ! j s! t | bjunfojoj " !gpsnbu”!
joBjotwapazcpt! gsbnpo kf

P jvpmbjljolbj!gm upkbou! CPN!l podfqgdj k" !butjsbep!jogm
of tujl 'hbnjojp!tve_ wu_-!tcfu!js!fmhtfopt!tdfobsjkvt-1f
gsphop{vpkbnptjpt!bobmj{ tjévphnfudbj ghluY C Wwiktatigrojd.fot n | b lg
bcjfn!gpBj "sjbjt!ltjfljbnb!tlbjunfojo_,!npefm,!qgbwfstuj
gf s!'wjt*" lgspkflup!hzwbwjnp!djl m"/

Svarbus BOM atsiradimo statybose f ubgbt ! cvwp! gqj s n p CADpsistengpd (MOADY, usj o t !
tgfdjbmjbj!qgsjubjlzupt!tubuzc”"!qgsbnpofj-!_ejf-hjnbt!3
E®"-sf wpmj vdj o, ! NDBE! tjtufn® -1 tljsu" ! nfdibojlpt!joBjc
gbcbjhpkf!jslubqgvtijb5! gsbnpo t!tuboebsuv!

Kbv! bouvoupkp! efo jnunf, jp!lgbcbjhpkf!cvwplgsjphlkjpbiitb! qb
apribojimus [56]. Qbhsjoejojt! ujl tmbt! cvwp! tvnbBjouj! ebscp! t

fmfnfou”™! qbsbnfus”! gblfjujnbnt! bumjluj-!js! tvebszuj
gsphsbn”! evpnfojnjt! qf58.! Seabipusibsowhjemf/p!? jb! uvs_ kp!
gbsbnfusj{bwjnvj;! bvupnbujojbn! dibsblufsjtuj!l ™! gb_nj

modeliui athaujinti CAD sistemose.

"ProF#! js! k"1 hsjoeBjbouj!fmfnfoujojp!gbsbnfusjojp!ng
ejefm ! _-uBMCADIsOBH pt [58/m Kibsw!j36! nfuvt!ojt!Inpefmjt! oby
gsbnpo_  kf-!plebvhfmjt!oejvpmbjljoj "!'tjtufn”™lubgp!kp
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Tikslas-t vI vsuj !tjtufn' -!1vsj !jcoBj"dijqgfbd jbwtl !bmkm ! urblorhf
bgtwbstuzuj!_ wbjsjvt!gspkfluvt/!Plqgspkflup! gbl
bsujnfto t!ovmj/@AMQlsphisdjndjoo !! BBB hb! of sf bmj t ujo
of csbohj "l gblfjujn”!lebszn" 'uj !l !'pY. jpkf!gspkflu

- Samuelis Heizenbergas (Samuel Heisenberg) "Parametric Technology Corporation"®
17 s_ kb tproduNdD'B&E"l ~ s kmokytbjgsst!vl "BBE!"gspevliu® -l obvepkbou
RVIgpsnbu'

Mechanikos j o Bj of sj kpkf ! QEN-! QMN-! NSQ! js! FSQ!tjtufnpt! u
ufol b! gbhsjoejojt! wbjenvp! wbmebou! evpnfojt!js! gspdf
DBN-! DBF*! js! pshboj{vpkbou! gqspkf |l ub vBOM,pBOM MmBOM' ! gbhb
(3.1-18pav.).i j!'jouf hsbdjkb!tvnbBjob!I mbje”!tlbj, j"-1qgbefe
butfl bnvn' 'ovp!gspkflubwjnp!jlj!t'hbnzcpt/

s €NGINEEring

framewark

“~—EDM b4
cBOM xBOM sBOM ~—=

EDMS—DMS

eBOM— pBOM — mBOM e CPD

! e il PLM-.
e =CAD e PDM ~SCM
NG~ 3¢ & ERP- =
HBD(EHG—'E#H | s MPM

'>-scnnn f,

CFD—>CAE——"--- “CAX .

Paveikslas 3.1-19Jt upsj©° |l bj ! CPN! but jsbep!2: 71ttjnt/uflbjlg! c ebt !
duomenis ir perduoti juos valdymo sistemoms.

Wjfobn! jotl gjsnbvkbo, j ! uf#!ll kidoegth!jtkwltvy cw'wivDB B!t t! <
CPN!nfupev-!tcfwfjl!jo!¢ibmuwpk sehijav@d2bA3 .h[60J61L]).LAUGub N !

2000 k “!'wj evsjpl!tubuzcpt!qgsbnpo kf!qgsbe_ ub!bluzwjbj!q
gbsbnfusjof!gsphsbnjof!_ sbohb!gbtufcjnbjt!jobvhp/! Qp
joBjofsfFkpet bkEQap! #Ppjoplnsodpkpb#dbspgbhyvpkbndghlqubjsblnbfjuls
jotu’"n_ !l polvsfouvt! bsdijufl u’spt (3120pdaw).dki2020v kdj k™! g
gsbeBjpt!kjleflgbdup! _ BWj(GAD)inkge![6glbt bvmj o_ !epnjobwjn'
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closed BIM open BIM
4 * S - —
. o \“I . Swirwrand ]

Pav.3.1-20# Hpphmf #! gbj fo | pt ! v RVhWmIRC) Bubusigs tProri) koreandod t !
sukurtag b s b nf us puBOM @BIEMU-BIMj° gpgvmj bs kp!cfwfjl!ebvhfmzkf!q

Qf s! gbtubsvptjvt! 31! hbwp! ebobsengpbCdbdgsfubdj k”™-11vs
l zmb! jo !l gjsnjoj "!sjolpebspk?T ! pesdéeBpgpkf /! DUP) &b&60L}] t\u
twbsc”! wbjenfo_,! gqpgvmjbsjobou!o_ ! ufsnjo'"-"! gmlluljolbj

jogpsnbdj kpt! wbmezn' ! tubuvt® /! Ub, jbv!gb, jbnf!tuboebs
wjit*"!pckflu“!hzwbwjnp!djlm !obvepkbou! CIN-!tbousvnqghb

Qsbejo kf! gbsebw kp! t w6é0LiIM2003 mk[61} Huvo paskelptk Keleted t b 3nlu h k T !

|l ozh” BIMqIJJfOIIUJIs"k"‘!cva!buhbnjoub!sjolpebspt!nfijbh
) hbnjojp! hzwbwj np! dj I mp! wbmeznp?* -FI#d ondffdqi dbjokjbltp-t!! bjool Bj, o
gsphsbnjo_kf!l_ sbohpkf-!lvsjlcvwplellbvepkbnb! efojnubkhb

Statinio informacinis modeliavimas-obvk pwj o I bt ! obvkbt! gpBj "sjt!_1!qg
gspkflubwjn' -1tubuzc"!js!wbmgzZn' -klpllvsyplo3 123! n/ !
pavadinimas® - ! qlgkbpnpo! t!'tqfdjbmjtu”!wjtbnf!gbtbvmzkf!
ufdiopmphjkpt!hbmj!c uj'!ubjl pnpt!gspkfluvpkbou-

- BIM baltoji knyga, 2003 m. [61]

P jvptflqgjsnvptjvpaviwpndfyjefjtojjprhpjtbfj!!CtIvNt j fubt! tv! df ousbmj
cb{ t!'l podfqgdj kb/ ! Lbjq! ufj hj b-tabstathib hférinacijod valtymasp k pk f ! | o
I bj!wjtjl!buobvkjojnbj!bumjflbnj! wjf opkifspacitikaciog | mp k f - !
(BOM-nf eBj bh™ ! BY'!og ‘bis™lt jjdodi spoj {vpuj/
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BIMbgj c ejobnbt!l bjgl!ltubujojp!jogpsnbdj kpt! wbme
gblfjujnbj!bumjflbnjtevpnfo®™!cb{ kf/!Ubjhj-!of
gk "wjbjt-!bs!mblou"!cs Bjojbjt-!wjtlbt!wjtbeb!

-DBE! _ npo_ tdhwdhuw jlobt ! tv! CINBKiIi jufgbqfs-13114]!

Je kb!wbmezuj!ej{bjo"!"Tobvepkbou! wjfo'!joufhsvpu' ! ev
efojnunfuzkf!bumjflbou!npltmjojvt!luzsjnvt[piowz {eBj
54! ovpspept!_ ltufsnpb2pawelvpInjflo3 1 D {nmAlo)jt !t bj jvt!t
-jlj!'34rtevpnfo” ™!l cb{j ! 3113![64] Oiki BB kK p knfjlelvesZ hpp kefv!pnd jof
ufnb!gsblujolbj!joozlp!jolgbsebw k”“"!sjolpebspt!nfeB

Opst! jo ! gsthjetBuyjf'np&€IJNgbhsjoebt! cvwp! evpnfo” ™! cb{_ ! js!
ebvhjbvtjb! e nftjp! jnub! tljsuj! hfpnfusjkbj-! wj{vb
sfhjtusbupsjvt-!3113! n/! gbtl fmc, t! CJN!-#K'Hjeyssjgpbkgif!s #

paskelbtame "Whitepaper'b jo | j bj ! ovspe ! of vusbmj“! gpsnbu”™-!uplij"”
ujftjphjo t!qgsjfjhpt!qsjf!DBE!evpnfo™!cb{j " !tagpsfjl._

Tl jsujohpt!gsphsbnpt!hbmj!c ujl!loftvefsjobnpt-1!
of uj I[..1. madicihio kompiuterizuoto projektavimo[CAD]s f { vmububt ; ! ej efto_t
t" obvept-!jmhftojt!qgbufjl jnp! sjiojltgdjnfbg!l vbjtt! gts!
gbhsjoejo tlubjl pnptjpt!gsphsbnpt! obvepkb! gsbn
mzhjp!evpnfo“™!nbjobnt/! Obvepebnjftj!tfobjtjbjt
STEP[IFC yrade facto ir de jureSTEP/IGES formato kopija ! t | j suj oh™ ! hbnj oupk"”
ubjl pn"k”“"!gsphsbn“!evpnfojnt!lfjtujt-!obvepupk
gspevliu“tevpnfo“!tvefsjobnvn" /! Ub_ jbv! JHFT! | s!
of hbmj! Il fjtujt!evpnfojnjt-!lvsjfT!hsbfappkb! hbv
o jvpmbjljo t!gbBbohj bvt[iyp'tdsubgdstn!ptjjfp!tj! sg!sipjhusjb!nt
upcvm kb!tcfwfjl!lI btejfo-!evpnfo“™!hbvtpt!gpBj " s
hbnjoupk”"Vhgkpevgsphsbnptf!uvsj!c uj!hbmjnzc ! I
hbvt®!ofobvepkbou! of vusbmj " !wfsu_ k"-!tuplj” !Ilbj
gbhsjoe”!gsphsbnpt!uvs_ u”“!luvs_ uj!hbmjnzc,6 'ujft
evpnfo”™! cb{ -rdrdsthsenfoonbicijos detalungas ir tikslumas.

-DB E! u jbaltbji kikyga!(IFC, BIM "Integrated Design and Manufacturing: Benefits and
Rationale" ("Integruotas projektavimas ir gamyba: nauda ir pagrindimas"), 2000 m. [65].

Ubjhj! kbv! efwjoubkbnf! efojnunfuzkf! js! ewjefojnupKky g
gspkflubwjnp! fmfnfouv! DBE! bgmj ol pkf ! cvwaparlnentrgjus pnb! ev
IFCformatas/ ! Cvwp!tj mpnb!butjtblzuj!wfsu k"-!plubjlpnpt]
gsjfl evpnfo”™/ ! Ub_ j bwvpkjp!!leuijoljsnuknf! jjlipg!dwdf¥ghdg jkib® CHhN ! gs
tusbufhjk" ! #t1l bmezl ! js! wbmezl #-!1bj! gsphsbnjo_t! s |

-
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csboevpmjvt-!joufsftbnt!ufjljbnb!qgjsnfozc_ ! qgsjfo!buw

Pjboej ftovlw@INbnbt! I bjg! of butjfkbnb! tubuzcpt! qsbnpo_t
efo jnunf_ jvt! tvgbgsbtujoup! cfoesbebscjbwjnp! js! evpn
of _, hzwfoejouj /! Ebvhvnb! tgsfoejn”! wjt! ddmstaistivtj fuj! t
tgfdjbmj{vpupnjt! gsjfnpo_njt/! Lozhpt! #DBE! js! CJN; ! s
bufjujt!tubuzcpkf#! 7! ebmzkf! jotbnjbj!bgBwfmhtjnf! CJI
hfpnfusjoj“"!csboevpmj“! I mbvtjnvt/

i jboejfolgsbnpo_ !'tvt ]| ev-perelihubtrabignioCaD @BIM)j oj v!joo " | jv!
tvgsbujnp!l bjg!npefmjbwjnp!_ sboljp!l!qgsjf!kp!obvepk]j
Ubn!sfjljbl!obvkp!gpBj sjp!_ '!'ebsc'"!tv!jogpsnbdj kb-
flptjtufn®!js!_ hzwfoejobou! buwjsvt!tqgsfoejnvt/

Tvl "svt! buwjsloujo t! joBjobyjebpit i DBEMH po fouipfpatint jcbB |
gbgmjuvt! buwjspkp! Il pep!js! MMN! ufdiopmphj kpnt-!tubuz

butjtblp!ofbjolj“!qgsphsbnjo_t!_ sbohpt! gbsebw k"!t' mz
uj Il s"k”!twbsgevphé o) i pracgstist

VB! nbejoh"!blspojn”!js!wj{vbmj{bdjk"!'tmzqgj'!tuboeb:
tbvhpkjnbt-1!qgf sl mj nb tklagikii$ BTk frovdsas (Estradd, wj nbt 1+ ! u/ ! z /!
Transform,Load* / ! Lbj q! js! |l juptfl!qgsbnpo_t!oblptf-[ltubuzcp
nbjo"!'tuboebsu”-!cfu!js!bjoljbjl!tusvliu svpup!of wj f

Ops_ebnpt! wjtbqgv CAD (BIkrj!! g v ponbfvoe"p'u g fnypfoo d j! bun s-j!'! gf sn' t uz
gpBj "s_ ! ! jogpsnbdj kpt! wbmezn® /! Ubj ! of jo wfohjbnbj! r
fmfnf-awwjfopejouj-!tuboebsuj {vpuj! js! gsbtnjohbj! tus
specialistai dirba kasdien.
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SKYRIUS 3.2.
EVPNFO ' EFSJOJNBT!JS! TUSVLUx SJ[ BWIJNBT!

Evpnfo”!qgjmeznp!tjtufnpt!tubuzc”!gsbnpo kf

Oftwbscv-!bs!ubj!c u”"!ejefm t! |l psgpsbdj kpt-!bs! wje
gsphsbnjo t!  sphbohetvpnifowh ocbibj"s!j pnjt! t' wbkppptpgnhm
informacija ( 3.2-1 pav.)- ! | vsj -! gbefebou! wbepwbnt-! uvsj! cfoeshb

t' wfjlbvkbo, j“!tjtuf ndalapsmilt wd prcsfjtb™ | Inprog mfl.lgtbtktb!n bt ! j s!

Invasior

' .. 4D CONSTRUCTION SITE
ﬁ.cﬂiﬂ—- EBFH i EHS® . _——j
=11 | = .ern = B=s
cans L. ‘ s = 8| == & — A
: DRONE AR/VR- —— GIS - = CR --SCH: |
2 i
s s s = S = 5 _"E“"
pMS.L.|  CAD o -FEM--CAD-c-MEP ERP1 “CPM_—-SHS.. :
— - ;. . it | |
8- 30BMJ "o |I e B .:$"§“= - -Aplﬁ_-...nﬁn

¥

| S |
P f
|

|
CAFM - - an = H i = — E

E 6D SUPPLIERS | "" o 3DPRINT-
7D = erp2 E EF!P3 S ERPA L 4
| d _..'.I'.'.'.'_'..".'.'_'.'.'.'.'_;@'.'.'.Q‘-E.'.'.'.'.'.'.'.:.: |
Paveikslas 3.2-1Qs bl ujo I bj !l jfl wjfopt!tubuzcpt! wfstmf!obvepkt

gbhsjoebt! zsb! wjf obelvipn!fgop dvembj{bs’j/"! SECNT

Ljiflwjfob! jol! bolt,  jbv! njo_u”! js! tubuzcpt! gsbnpo_ k.
evpnfo®! ujgbjt-! bujujolbo, jbjtltoj "l tjtufn”! gvol dj o
mzhnfot!qgsjf!l polsfubvt-!qgfsfjobhbjgVvpgbewpuonfodojsuegpl

Qsjflbolt_ jbv! gbufl24pap)etbjctbusf!ng’s!jte fsebpnpf!! | pol sf_ jvt!gp
tipus, su kuriais jos e b B dlitba: !

Investuotojas (CAPEX)
AGjobotjojbj!l!evpnfozt;!cjveBfubj-!jombje”"! gspho]
ASjol ptlufoefodjk”“"!evpnfozt;!sjolpt!bobmj{ !)tu
A Teisiniai ir sutartiniai duomenys: sutartys (tekstiniai duomenys).


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

EVPNFO | EFSJOJNBT! JS! TUsgVLUx SJ[ B

vivd

OIENLINELENN

| Vivda

vivada () ViIvd= V.lvd
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_H
]

|

_nm: o+ Qvd- n,.__m.“_._u avo .'m_._n

00 O]r=

:uqu m

kf! obsuskrtogombtebbkphjtufn”

wbjsj”

Paveikslas 3.2-2Tubuzcpt! gsbnpo._

l'evpnfozt

'uj.q”
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Valdymo sistemos (PMS, CAFM, CQMS).

AQspkflup!evpnfozt;!ejbhsbnpt-!vBevpuzt!)tusvlu’

AQbubmg”“! ufdiojo_t! qsjfBj spt! evpnfozt;! ufdiojo
tusvliu sj{vpuj'!levpnfozt*/

ALpl zc t! |l pouspm t!evpnfozt;!tuboebsubj-!qgbujl sj
duomenys).

CAD, FEM ir BIM

AUf di ojojbj! ¢cs Bjojbj;! bsdijuflu sjojbj-! 1lpotu
oftusvliu svpuj!levpnfozt*/

AsStatybos modeliai: 3D-npef mj bj -! nfeBjbh”! evpnfozt! )hfpnfus]
duomenys).

AloBjofsjojbjlttlbj. jbwjnbj;!bqglspwpt!bobmj{ !)tu
Tubuzcwjfu_ t!wbmeznp!tjtufnpt!)FI T-! TDN*?
ATbvhpt!js!twfjlbupt!evpnfozt;!tbvhpt! gspupl pmb]j
AUj fl jnp! hsboejo tlevpnfozt;!butbshpt-!vBtbl znb]j
AEj fopt! bubtl bjupt;!ebscp! wbmboept-!obovnbt!)tus
Dronai, AR/VR, GIS, 3D spausdinimas

AGeoduomenys:upgphsbgjojbj!Bfn mbqgjbj!)hfpnfusjojbj!j
ASf bmbvt! mbjl pl!evpnfozt;!wbj{ep!_ sbobj!js!lovpush
A3D modeliai-t gbvtejojnbt;!tlbjunfojojbj!cs Bjojbj!)hf
Papildomos valdymo sistemos (4D BPM, 5DERP1)

AMbj I p!ljs!tjombje”! evpntfwsvl;d hssjb{gy g wjj!-d vt p mfbauzptt* /
AQbl fjujn”! wbmeznbt;!gspkflup!gblfjujn”!_sbobj!)
AWf j I mpt! sf{vmubu”“!bubtlbjupt;!t In t!spejlmjbj!
Evpnfo” ! joufhsbwjnbt RFADAM§ RBRM.bwj nbt! ) DEF
ALfjujnbtjt! evpnfojnjt;! I fjujnbtjt! eplvnfoubjt
tekstiniai duomenys).

ARFIDj s!'tfl jnplevpnfozt; ! mphjtujlb-!uvsup! wbmeznb
ATufc tfob!js!ltpvdwdbpra tHfKYdjulsmjl uj sj{vpuj!js!oft

Ubjhj-1t1Tjflwjfob! tubunwptulbgzsbwpbutt!t wkipigd tsfb!lutz wi of i
evpnfo®!-ehfsjcd! tv! tbwp! s o jft! jogpsnbdj kbirkitaa usvl u’
#Evpnfo” ! | sboupwbj{ejt#-! tv! lvsjvp! tqfadbpmsmyt ubib! u

gbgsbtubt!gpsnbu”!jowbsejkjnbt!ofbutl mfjeBjb!sfbmbyv

Qsblujl pkf!_ npo_t!tvtjevsjb!tv!iuvp-!Ilbelevpnfozt-1!o
I pljflzsb#/ 1 Ubjl!'zqgb, !gbtblzujob!bgjflufltuvt-!wbj{e
bobmj{vpuj!tuboebsuj o umjttl!twdjsfcrvgd Brpjoth/tlojypge zmlblljev pnf
procesas, be kurio negalima veiksmingai automatizuoti apdorojimo, bob mj { t - ! wj { vbmj{
tgsfoejn”“!lqsj_ njnp/
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Evpnfuwsbotgpsnbdjkb;!'"ftnjojt!ejvpmbjljo t!w

i jboejfo! ebvhvnb! _ npoj " ! tv8%ébsehbfojv?!!lqghshbefpt t Vv wj tblgg
I mbtjljojbjt! tusvl] u-"hsfjs{bvijpludlp B_! teuvbpnnpfnojjtn]jst!Fg 8 mmB 0 jmd_oruj
evpnfo” ! c(RDBMS)[E6YV "' Ub,  j bv ! uBdypd mwwkud tn!fjuogpsnbdj kpt-!'qgbuf ol

tl bjunfojo, ' flptjtufn' -1 2zsb! oft (323Ipav.) [62].Jai teksthss c b! mb j t
grafika, geometrija, vaizdai, CAD -modeliai, dokumentacija PDF formatu- ! hbst p! js! wbj {ep!
fmfluspojojt!tvtjsbojo kjnbt!jslebvh!lju®!ebmzl "/

Cflup-toftusvliu sj{vpu”! evpasanfboo'p!'nlbj-f!lljbte!!jks !l unpfnujjbovj!tt!gbbv:
55-65%[67)/ ' E. m! upl jpt!ejobnjlpt!l zmb!sjnu”“!tvolvn”™!joufh
gspdftvt/ ! Jhwbseplhbodbduglpotnspotviue v-pntfvot“jlebsp! jogpsnbdj kpt
wjtpt!_ npo_t!tlbjunfojo_ t!lbgmjolpt!wbmeznp! hbmjnzc_ 1t

60%

PER YEAR

%o

pnfo !t Il jfljvj-!
ftvt/

20% E

Pav.32-3Lbtnfu! eje kbou!oftusvliu sj{vpu“!lev
jogpsnbdj k" !_ !'wfstmp!gspd

Bvupnbuj {bwjnp!qspdftvptf!jhopsvpkbou!tve | ujohvt!
tusvlu sj{vpuvt!evpnfojt-!_npo_ t!jogpsnbdjkpt! Il shbo
tgsbhi"vpmbjljojbnf!qgbtbvmzkf-!Ilvsjbnf!wzltiub!ofl po
jogpsnbdj kpt!kve kjnbt-!_ npo_t!luvsjlubjlzuj!ijcsj
wfjltnjohvt!nfupevt-! dubnesimvt! uwbsl zuj!wjtl!lujqg”!

Fgfluzwbvt! evpnf o-plswntbrog  vplug b it kidsifisteti _uwisjj {jvplugj g ! ev pn
"Babelis"(( t | bjubou!oftusvliu sj{vpuvt-lTufltujojvt!js!hfpnf
tusvliu sj{vpuvt! evpnfojt=*/1!ijt! gspdftbt! di bpujol vt!
tusvliu spnjt-!ttljsupnjt!jouf madagjujjryjl!titjutf!ndpbrs _utby wgt!!
3.2-4 pav.).


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

EVPNFO ! EFSJOJNBT! JS! TUSSVL Ux SJ |

MULTILINGUAL
BABYLON — UNIFIED DIALECT

Pav.3.2-4Qbhsjoejo_!evpnfo”! wh-mevdr s! t Wby js§ Vd Bjppsmibjut”!!
#cbcj mpo' #! qbwf $ kategolizuatassistéma . sj { vpub!

Wj f ob! jo ! tphohtsvjedesjjoojjnlp! I mj ~_ j " ltufc sb!'Bfnbt!tljsujol
lygis - ankstesniuose skyriuose aptartos #t j mpt j o t. #! gmbugpsnpt

Obdjpobmjojt!tuboebsu”!js!ufdi opmphij[B8,kaj ot uj uvubt
e mlgsbtup!evpnfo“™!tvefsjobnvnp!ubsqg!tljsujoh”! gkt
jogpsnbdj kb!js!gbujsjbnb!ebvh! qgbgj mepn”!jo mbje”/!
tvefsjobnvnp!gspecmfn”! KBW! Il bgjubmjo_ kf!tubuzcpkf!
mfuvt-!lvs!lev!iusf,  ebmjbjltoj"lovptupmj“!lufolb!gbtu
fltgmpbubdj kpt ![p8F !! dJxzjsfi Bjf T supbtj 'qrd fgbw! gbBznj nb-11bel
tuboebsuj{bwjnbt!hbmj!tvnbBjouj!ojvpt!lovptupmjvt!
hzwbwjnp!djl m /

Remiantis 2016 m. "CrowdFlower" tyrimu[69],] vsj bnf ! ebmzwbwp! 27! 111! evpnfo”
gbtbvmjp-!'!gbhsjoejo_ !'!gspcmfnb!jomjflb!#o0ofo wbs t#!]js
wf sujohjbvtj meHbmwuduijlanjtv!ited vzpsrbflo”™ ! cb{_ t! bs! olikag,oj oj p!
tvhbjoubt!jogpsnbdjkbj!qgbsfohuj /!

Wbmznbt-! gpsnbubwjnbt! js! ps mkdko{j swjenvoptn fvB jlaldow bjsll jz'up

Cfwfjl!gfolubebmjt! tvhbjoubnb! jfolbou! js! sfolbou! s
gbtm quj!tjmptvptf! js! of gm§. faikootibsingiai shimamanmnoddligvimdi,J s ! uj |
bobmj{fj-! gsphop{j ! ebsznvj! js!ijgpuf{j ! ujlsjojnv

bubtlbju“"!sfohjnvj!jslgbhbmcjoj“!jogpsnbdj kpt!o bmuj
Wj e v u jvadylinihko gatbas su duomenimis pasiskirsto taip ( 3.2-5 pav.):

Evpnf o™ ! wbmzn b t(@0%)su!vuswhbosul! 2mbbts j vt ! j st tusvIliu sj{vp
gerokai sutrumpintibob mj uj I p!'ebscp! mbjl " !js!gbhsfjujouj! vB
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Evpnf o’ ! s(o):Enpnf o ! npl tmp!tqgf dj basjbttuubjntuljeojlebfnnijit !
evpnfo“!sjoljoj”/!'EbBobj!_npo t!'evpnfozt!zsb!tvls
upe. m!tvolv!gbtjfluj!sfjljbn"!jogpsnbdjk®'/

Npefmjbwjnbt!js!)bscb*  BEbBplbj ojsVvhepzobghbltbdl &Ab]
I mj fou"!wfstmpl!ujltmbj/!Bjoljpt!njtjkpt!ofcvwjnbt
gpufodj bm" /

Ljupt ! v Be vapalitikai rne jikgdédroja duomenis, bet ir atlieka mokslinius tyrimus,
ujsjbl!evpnfojt!_ wbjsjbjt!btgflubjt-!gfsevpeb! sf{v
rekomenduoja optimizuoti procesus ir strategijas.

Mining data

Other for patterns

Building training sets
Building training sets

Collecting
data sets

Cleaning and
organizing data

Pav.3.2-5Lbn!' ebvhjbvtjbj!mbjlp!tljsjbltv!evpnfojnjt!ejscl
(remiantis [70]).

jvpt!_ wfs_ jvt!lgbuwjsujob!js!ljujluzsjnbj/!Sfnjbou

"Xplenty" tyrimu[71],ovp! 61 &! j I j ! :1&!wfstmp! BBh)skiimmapt ! ) CI*! t g
duomenims analizuoti parengti.

evpnfo“!wbmznbt-!qgbuwjsujojnbt!js!pshboj{bwjnbt! zsb!
gspdft ! gbhsjoebt-!vBjnboujt!jlj!:1!!qspd/!'evpnfo”™!np
P jt! I svpgoe uvt! ebscbt-! ofnbupnbt! hbmvujojbn! obvepupk
evpnfoztf! ofjowfohjbnbj! jolsfjqgjb! bobmj{ft-!1mbjejol
| mbj ebt /! Upwlymoirstangarifawnioprocesai-ovp! gbtjl bsupkbo, j“!evpnfo

js!gsbmfjtu”!wjfu“!vBqgjmeznp!jlj!nbubwjnp!tampaofu”!tyv
o jvpmbjljo_ t!'tlbjunfojo t!tusbufhjkpt!lfsujojv!blnfo

Upe.

m! Il svpqge uvt! evpnfo”! usbotgpsnbwjnbt-! wbmznbt! js!

t qf dj b mj fiku 80! prodb ddrbp !su duomenimis), cf u! j s! mfnjb! wfjltnjohp! k
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o jvpmbjljojvptf! wfstmp! gspdftvptf! hbmjnzcft/ ! Ub, j I
of jotfnjb!vBevpujft!pqgujnbmj bj !'Ongamzavinairt! u shwlou 't d jj {obgwjs
etapeubngb! twbscvt! ujolbnp! evpnfo®™! npefmjp! gbtjsjoljr
informacija patogumui ir efektyvumui w. mf t oj vpt f ! bgepspkjnp! fubqvptf f

Lbebohj! evpnfozt! js! wfstmp! ujltmbj! tljsjbtj-!1twbsc
gbtjsjoluj! bs!ltvlivsuj!ujolbn*"! tusvliu s" /! Qsjl mbvtop
bgsbo pnj! szo jbj! ubsq! fmfnfou”-mjbljs$jtbmgvl ws s{ ¥ vgpbu
tusvliu sj{vpubt!js! hsbgjojt/!Ljflwjfobt!jo!lk"!ujol!l
tjmgo" k" ! qvtij "/

Evpnfo“"! npefmjbj;!szojbjl!evpnfoztf!js!szo|j

Evpnfozt!jogpsnbdjo_ tf!tjt ugsnjpltnib vptsphnbbojj!{ovvppk!bvnge!'v pwbjj”
| fmjbn"!jogpsnbdj kpt!tbvhpkjnvj-!bgepspkjnvj!js!tqgfs
u j dpformacijos saugojimo formos,yrat usvl u” sj {bwjnp! mbjgtojt!js!c ebt
fmfnfou™/

Tusvliu sj{vpupjeébpntopztjs!gbtjlbsupkbo, j"1tdifn'
tv!igjltvpubjt!tuvmgfmjbjt/!"Uplt!gpsnbubt! vBujl sj
fgfluzwvn' ! bvuBijnibl vbtobut!-TTROM mus bwj n* ! jesvipbngfjoc’floesj oj n
cb{ t!)SECNTSV-! #Fydf m#

Mbjtwpt!tusvl urfsjpetBjev pmbfodztt j bj! tusvIliu sj{vpuj ;! tl]j:
busjcvu®! sjoljojvt! js! c uj! tbJisBl XMULblskcjbd!lijjufjd bespdlivjnk
gpsnbubj /" Upljflevpnfozt!zsb!gbuph t-!1bj!sfjljb!np

l jub! wfsuvt-!ubj!bgtvoljob! e326mdvd.” ! bobmj { !'js!tuboe

Data Model Storage Format Example
g g g Relational CsV, SQL A table of doors in Excel
IE[:%] Hierarchical | JSONM, XML | Mested door objects inside a room
@ Graph-based | ROF, GraphDB | Relationships between building elements
Paveikslas 3.2-6Evpnf o“ ! npbfmmphj o !'tusvliu sb-!lvsjpkf! bgshbheo g

organizuojami, saugomi ir apdorojami sistemoje.
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Ujol bnp! gpsnbup!gbtjsjoljnbt!gsj! mbvtp!ovp!ujltm”,;

Kf j'twbscv! gj musbwjbrd !l jtd!sdaj rojd{j- otjDThverffl jSUEIMNT = ! & TR Mhc

evpnfo ™ lcb{j */

Kfjl!sfjljb!mbolt, jpt!tuahaXML.spt-!hfsjbv!obvepuj!K

Kfjlevpnfozt!uvsj!tve_ uj ohvtviBsuzeoljsyto-b!!bhnsbbugpjnov nt' !l g vsp

I fjujn'/
Lmbtjljo_ tf!sfmjbdjo tflevpnfo“™!lcb{ tf!)SECNT*!Ijflw
kpt!tbmkoufm t!tuvmgfmjbjt/!Qbwz{eBjvj-!lbufhpsjkpt!
Bvlioujt-!'Qmpujt-!Butgbdwvwwvisiplevud/jpayjpub@mub mgpt! JE
Lmbtjljo tf!sfmjbdjo_  tf!sezxppnbpl gpbfvpkbnpSE@NTuUuf mj " ! ¢
. sbobt! sfjoljb! pkgfhbsbhpludswutvimgMmpbim t! gpsnbuv! evpl
buspep!ubjqg-!'lvs! Il jflwjfob!fjpewsj t!'!stfw!sk {!fvajwpikmj' w!ujt d
js!busjcvubjt-!pl!lszozt!tv! gbubmgb! bumjflbnbt!gfs!gbs

5 e T © 45

Door ID Room ID Height (mm) | Width (mm) Fireproof
JET_ ID1001 101 2000 900 Yes
JET_ ID1002 101 2100 800 No
JE= ID1003 102 2000 8560 Yes

Pav.3.2-7Jogpsnbdj kb!bqgjflusjt!gspkflup! |l bufhpsjkpt! #Evsz
tusvlu spt!gpsnb/

Mbjtwpt! tusvl u’ spt! gps natba XMLt duemengshsaugdme Beravchine larbaT P O

~ufsqujoflgpsnb-!Ibj!'fmfnfoubj!hbmj!bqgjnuj!ljuvt! pcki
tve_  ujohvt! szojviQbakesjgq! jfod mfrotudj/Kb! bqgjf! evsjt! gspl
tusvli u’  sj{vRopav.@gpsmbyyvwhbgd !t usvl u’ s ) Rateiiama faig 328 buv! ) KT
pav.3.2-8),kadjosubngb!_ ufsqubjt!pckf-UD&bjpt pgbopmqmphid ) Bppbut o
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L N doors json

£

"Rooms": [
ey
"ID": 181, @ @. \Q,.
rn “Doors": [ L
1' {"I0": 1, "Height": 2888, "wWidth™: 988, "Fireproof": "Yes"},
]—1 {"IO": 2, "Heighr": 2iB&, “"Width"™: A8@, "Fireproof": "No"}
]
J-
{
"ID*: 162, @ @ {'/.
. Doorsti | e
_: {("I0": 3, "Height": 2888, “"Width": 858, "Fireproof": "Yes"}

1
}
1
3

) B

Pav. 3.2-8 Informacija apie projekto kategorijos "Durys" elementus JSON formatu.

Hsbgp! npefmzkf! evpnfozt! wbj{evpkbnj !l bjg!nb{hbj!) wj
wj{vbmj{vpuj!tve ujohvt!szojvt!ubsqg!pckflu"!js!lk"!Db
atvaizdavimas yra toks:

Mazgai (nodes* ! sf jo |l j bl gbhsjoejojvt!pckfluvt; !l bncbsjyv
(ID1001, ID1002, ID1003).

i pol bvmjbj speppspgepwvtt ubsqg!ej "l pckflu”™-1qgw{/-1!e\
patalpai.

Atributaibuwbj { evpkbnj!_ !'nb{hvt)pslbgjnb!gmpt] up! &b w:
ugniai).

Pav.32-9Qspkflup!evs“!tvckflup!jogpsnbdjkb! hsbgjl
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Evs“ ! bgsbe znp! hsbgp!evpnfo“!npefmzkf! Il jflwjfobt!lbnc
Evszt!tv!l bncbsjbjt!tvtjfupt!csjbvopnjt-!Ilvsjpt!ovsp
Evs“ ! busjcvubj!)bvlioujt-"! gnpjug!'tbdjbwjtoglbbsmnv’'nlbrt b {vhho!jtbh w2z «
bgjf!hsbg]sgpgpblbubj -!'"Ibjg!hsbg”“!tfnboujl b!butjsbep!
" semantikos ir ontologijos atsiradimas statyboje ".

Hsbg”! evpnfzos'b!! cwbf{j Itt nj ohpt-! I bj! twbsc t! of! ujfl! gqbu
gbwz{eBjvj-! sflpnfoevpkbo, jptf! tjtufnptf-! nbsosvup!
tve ujohvt!szojvt!pckflu”!wbmeznp! gspkfluvptfbfHsbgp
mfjeBjb!_ ! hsbg'!_ usbvliuj!obvkvt! evpnfo”®™! ujqgqvt! ofl fj
sfmjbdjo njt! mfoufm njt! js! tusvliu sj{vpubjt!-gpsnbut
ewjnbu_ t!'evpnfo”®™!cb{_ t! evpnfjoe'jlopflsslzomj nbtti'hj! Hwg"''!j sl
naujos informacijos.

Evpnfo“! gpsnb!js!tdifnbluvs u”“!c uj'!gsjubjlzub!Il p
v Be v p uj n Nariri efektyviaiwifbti Vierslo procesuose, svarbu naudoti tas priemones

jstuvpt!evpnfo“!npefmjvt-!lvsjflgbefeb!lvp!hsfj jl
(i _I [e———] [-———]
vl et el = =
TABULAR HIERARCHICAL OR GRAPHICAL
i STRUCTURED FORM T MNESTED VIEW REPRESENTATION
24

a & & 4

wghi e | Wachiired | Pt -

Paveikslas 3.2-10U" ' gb, j* ! jogpsnbdj k" '"bqgjflgspkflup!fmfnfouvt!
gpsnbubjt-!obvepkbou!tljsujohvt!evpnfo“ ! npefr

i jboejfo!ebvhvnb!ejefmj ™! npoj “!'tvtjevsjbltv!qgfsof
gspecmfnb/!'Ljflwjfob!jolojnu“!bs!u"ltubo, j]!'ubjl pn”
npefm, -1 plubj ! mfnjb! qfbsuotflmzshb te!jnepfenf mjttv!ee bug oobhjvinc "o b
karu“ 't ve_ ujohftojt!ofij! sty ’lljtoburbaop!jwtt!™l!nspue™ Injv e wjjtovl
gf sofmzh!ejefmjt!tve ujohvnbt! mbcbj!bqgtvoljob!js!
ebsc' /

E m'upljp!tve ujohvnp!butjsboeb!sjnu”"!bqgsjcpkjn”!Ilvs
obvkbt! npefmjp! fmfnfoubt! sfjl bmbvkb! gbgj mepnp! | pep-
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uftubwjnp! js! gqsjubjlznp! gsjf! ftbn"! tgqsfoejn”/! Wj
bvupnbuj {bwjnp! | pnboept! ebsc’ -! upe m! ofu! gbqgsbtup:
sfjl bmbvkbo, jbjt!gspdftbjt/

Tve_ ujohvnbt! wfjljb! wjtvt! evpnfo”™! bsdijuflu spt! m
gbtjsfjoljb! eje kbo jv! mfoufmj” ™! js! tuvmgfmj” “-! ebB
tve ujohvn'!lejejob!lI mbtj ! js! uhkisspyotmatuosekdid XMz arjak vt j !
JSON tve_ ujohvnbt! gbtjsfjoljb! gbjojpnjt! _ufsqujo_ nj
nenuosekliomis schemomis.

E m!gf sof mzh! ejefmjp!evpnfo“!npefmj“"!tve_ ujohvnp!
veiksmingos, bet ir sunkiai suprantamos galutiniams naudotojams, o ateityje -dideliems

kalbos modeliamsir LLMagentams/ ! C" " uf ou! e m! evpnfo“ ! npefmj” ! tvaqgs
tve ujohvnp!cfjlevpnfo“!bgepspkjnp!gspcmfnpt! | zml
gbl bol bnbj ! gbgsbtuwt!l ebkeédthjsf!jlulbeg ! lgjsfblejou™ ! ¢ uj! o

Of u! kfj! evpnfo”™! npefmjbj! gbtjsfolbnj! bbghbmwpubj-1! k
gsjfjhb! gsjf! evpnfo”™/! Qbufouvpuj! gpsnbubj! js! vBeb
bvupnbuj {bwjn"!js!bujnblovptbwpe!tdpolujspim gsjulpmbwmi b @
ujl ' obvk®"™ ! evpnfo®™! cvolfsjt-1!cfu! js! vBgwsdgmuehlw ckvpo!l -
mfjePmsjou! tvgshbtuj! gspecmfnpt! nbtu® -!twbscv! ujl tmjt
skaitmeninius statybo s procesus.

Qbufouvpuj!gpsnbubj!jstk“"!lgpwfjljt!tlbjunt

Wjfobt!jol gbhsjoejoj“"tjoo " | j"-1ltv!Ilvsjbjt!l!tvtjevsijhb
gsjfjhb!'gsjflevpnfo®™/!E m!up!tvolv!joufhsvpuj!tjtuf
pshboj{vpuj!wfjltnjohvt! gspdf tzwtb/!!ovjp“t!btwzaljwvr ™! qgpjsfnB
vBebs"!l gsphsbnjo t!_ sbohpt!tqgsfoejn”"!obvepkjnbt/

Ef k b - !'dpugglidtoujbpunz!c “ ! gosbbvneppok bknf“!'! mfsjpeaBjbm" o bvepupkvj!jotb
ujl'gbufouvpubjt!gpsnbubjt!bscb!efcft” ! tbvhzIl mptf-!
t' tbkbt/ ! Js!ofsfubj!ojfltqgsfoejnbj! uyét sistdmprhissf nj bo uj
Upe m!ofu!lujf!l s kbj-!lvsjflops_ u”! qbtejjeBzujkl"buwj s
uj fl_ k"!tejluvpkbn” ™l ubjtzlmj”"/

Opst!ojvpmbjljo t!tubuzcpt!evpnfo”™!wbmeznp!tjtuf.
formatus ir standartus (3.1-5pav.),CAD(BIM gbhsj oev!tvl vsupt!evpnfo”!c
tvtjkvtjpt! FSQ! cfj ! DBGN!tjtufnpt!ufc sb!j{pmjvpu|]
gsbnpo_t!tl bjunf oj o(3.B-blfpavl).s be upwbj {ezkf!
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Paveikslas 3.2-11E. m! vBebsp!jslovptbwzc t!lufjtflgsjl mbvtbo, jp! e
Imj ", j“levpnfo”™!joufhsbdjkbj!js!lqgsjfjhbj/

VBebsj! js!l npopgpmj {vpuj! gpsnbubj! js! gspupl pmbj! zsb!
flpopnjlpt! tflupsj ! | pwb! tv! vBebsbjt! tuboebsubjt! j s
jopwbdj k" (Bai2pavkij'repg!scujoj " ! Imj , j ! obvkjfnt! ebmzwj bn
eje_kbo, jpt! gsjlIl mbvtpnzc_ t! ovp! ejeBj " k"!Vujfl_ k”"/! Tq
jotujuvdjkpt!ujftjphtoftqg kb!sfbhvpuj!vBebegkT gpkhpub
irribotaprieigh! qsj fl!levpnfo” ™ !jolftn t!ubngb!tlbjunfojo njt!#
tsbvu' ! j@L bvhjn'!

Kfj!nbojopt!gbhbnjot!wjtl®-!tlplnvnt!sfjljb-!n"t
o jpt!lqgsfl tltlcvt!lgbtljstuzupt/!W tj!hbm t!n hbvu
nbe jo“"!tvlivsupt!h szc t!cvt!ebmjkbnpt/!Bscb! ebyv
wjitjolbnktg!lrnbefoe"!tbwjojolbj!hbm t!t I njohbj!m
qgf stljstuzn® /! Lpm!I bt! bus p e-peehhologijeslemipvisi bt ! wz Il t ub
ejefto, '[62. mzhzc, !

- Stephenas Hawkingas, astrofizikas, 2015 m.
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Monopolies or tight control
over critical data formats

Telecommunications:
Proprietary Protocols

1970s-1980s

Computing Industry:
QOpen Source Movement

1880s

Document Formats:

PDFs and DOCs Late 1980s to 19805

ek Srawvelng: Mid-1990s to early 2000s

Browser Wars

Media:

Audio and Video Codecs 19905-20008

Pav.3.2-12Qbhsjoejoj "tevpnfo“!gpsnbu”“!js!gspuplpm”"!npopgp!
tubuzcpt!gsbnpo t!gspcmfnb/

Upe m!e m!vBebspt!gsjdsphhpsbgptf {f'evpmfo™"whbhe¢dTupkbj - !
tgfdjbmjtubj! js! gsphsbnvpupkbj-! I vsjbouzt! ubjl pn’
bgepspkjnvj!js! bvupnbuj{bwjnvj!tubuzcpt! gsbnpo_ kf -1
ovp! gsphsbnjo_ t!324ddmh)pt ! juptf!l g&j! mbvtpnzc t! gbqgj mepr
pavidalu reikalauja kurti sprendimus su specializuotomis APl -gsj fj hpnjt! js! tqgfdjbmjt
gsphsbnjof!_ sbohb/!

BQJ!)gsphsbn™! gs p husbhn bgwpjsnnpb! mj‘ {tvbpkubb*!!'t * t bk b-! qf s! | v
hbmj !t wfjl bvuj!tv! Il jub-"!1 fpfieigasjprte pradinipkoflooj njjt ! j s ! g
BQJ! bgsbe pnb-!1pljbt!vBl mbvtbt!hbmj!qgbufjluj!jop:
gbufjlupt!jstipljvt!butblznvt!kj!hbvt/ ! Ubj!tuboel
"sutartis”.
E. mlebvhzc t!qgsjl mbvtpnzcj“"!ovp!vBebs”"!tgsfoejn”! wj
logika tampa #t gbhf  j " ! bsdij uf Il y ssbbo#-j!"t \VegbssjzZiunbb!lvt bo, j ! ovy
ujfl kp!'gpmjujlpt-!ttvtjkvtjpt!ttv!lplzcjolpt!agsjfjhp
Qsj I mbvtpnzc !'!ovp!vBebs”"!tqgsfoejn"!js!lgmbugpsn”! mfnj
sji{jl" /7' Mjdfodjkbwjnp!t*mzh”"! Il fjujnbt-!gsjfjhpt! qs]

keitmas -wj t b! ubj ! hbmj ! vBecmpl vpuj ! twbscjvt! gjproffdwftm !''Tu
sfjljb!jol obvkp! gf sjuswbksvartpBj2-M pav.)- ! jpd wffhud bldpjlkt“!'ej ef m
gsphsbnj o atjidsARIbjofhlptkp! buobvkjojnbt!ubngb! gpufodj bmj
stabilumui.


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

EVPNFO ! EFSJOJNBT! JS! TUBVLUx SJ[ B\

Model-Centric Approach

& Dependencies ™ Marketplace
CAD BIM Iﬂput closed BIM £3 Development Ell:arpnr!
— - S A — B Manual process 4 Import
F ] 22 Commaunities B save DUtPUt
mﬂgﬁ‘ﬂ' HIM3EI]—§—FGRGE—J:|IFI-@ E ET-EIIJIE:
Rw‘|j ¥ —MPackages— B oocs
| gl
j, B f—3—B—Dbynamo—S—API + @) Graphs
] T = = Word @3 pashboard
BESE ? : @ = -A Excel
Ve : s O open BIM PowerB BIM
. * —— T P B R Manager
CAD 1 —a— AP — e B Copeins i
[T —\J:—& a-am —g—ari— DB comr
CAD 2 =1
CAD3

---------- Tt gy 1
& Uyngmo & AP Blky
S A ENT & APTRVT
SBMIE  F Riwno AP
& borgn AFI & CAD AR
fmyzhen

n b |
] ™mPackhges- =1
Liﬂ'—-l-ﬁras hoper—A-API——

bima wnl

5

Pav.32-13Ej ef m t! gsj |l mbvtpnzc t !tovblwzs{jebz tl!ngB Euljbtaq! eepvsppnkfboo”ul

joufhsbdjkbj!tubuzcpt!_npoj "l flptjtufnpkf/

Upl jpnjt!t" mzhpnjt!l s kbj!js!tjtufn”!bsdijuflubj

johzwfojnp/!VBvpu!ejfh, 'obvkvt!t terigiasej nvt ! kj f!l gs]j

jombjl zuj!tvefsjobnvn' /! VBvpu! bvupnbuj {bw|!js!gbh:
tuvejkvpebnj !l jubteéplBeds dadfdt] jkcbddjoae-p!oBy@ X uwbs!l zn' /

Ebscbt!tv!IvBebshbjt! gzpsslbafb!juj!lj!sdftditaujfojptnljjtolo "~ jt -1 cf

Of gbjtbou! bl jwbj{eBj ! hbmjnzcj " -1!1vsjbt! ufLLMijf bl o jvpr

gsphop{bwjnpéebobimmf{t! npoj ! of jo Obveplolylpwptvpg k6] oot
3218 pav*! tvlivsu“! I mj "  j" ! npo_ t! of hbmj! obvepujt! tbwp!
tl bjunfojo t!lusbotgpsnbdj kpt!jspoj kb/

-

Evpnfo“!tlbjesvnbt!js!buwjspt!tjtufnpt! zsb!of! gsb:«
ir veiksmingumo. Nesant atvirumo, verslo procesuose atsiranda nereikalinga biurokratija,
ebvhjbtmvplto t!luwjsujojnp!hsboejo tk+js!eje kb! gsj
tgsfoejn”“!'qsj_ njnp!sfnjboujt!hfsjbvtjbj!bgnplbnp!!

Of gbjtbou! up-!'ipsj{pouf! szol|l kb! gbsbejhnpt! qpl zujt/!
ebvhjbv!_ npoj ! tvgsboub! |l fuwjsuptjpt! gsbnpo_ t! sf wpmj
wflupsjvt!lfj jbtj!mjol! Qf oldjpgt j-ptid vgshmwhbesctf byft whrjzwsd
tusbufhjojt!uvsubt-!buwjspt!t" tbkpt!)BQJ*!js!lujlsb!t
ijtt! gf s kjnbt! sfjoljb! qfs kjn*! ovp! vBebs™! flptjtuf
bsdijuflu s”-!1lvsjptf! twbscjbvtjbt! wbjenvp! ufolb! bu

keitimuisi duomenimis.
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Buwj sjfkjlgpsnbubj !l fj jbltqgpBj s_!_!ttlbjur
Tubuzcpt! gsbnpo_ ! wjfob! jol gbtlvujoj “"k”"! n_tj! tqgs,
evpnfo“!l gspecmfn' /! Tljsujohbj!l!ofj!ljuvptf!flpopnjlpt
Up! gsjf-Bbbepgdjojt! |l potfswbuzwetlejjipthtgsbopoht!owhpf pi
gbgmjujnbt! js! hjmjbj! _ tjoblojk t! gpgjfsjoj” ! eplvni
tubuzcpt! gspdftbj! cvwp! hsjoeBjbnjlgj{jojbjt!cs_ Bjoj
evpnfo® ! cb{ mjotwAllitjubnfviBlebsj ! gpsnbubj!jmh" ! mbjl"!cvw

Liu“"!gsbnpo_t!obl“! gbujsujt! spep-!I1be! gbobmjovt! | mj
tqbs, jbv! ejfhjbnpt! jopwbdj kpt-! [73} Meksalo skithje kgitimasiss b ! j s !
buwj sbjt!evpnfojnjt! mfjeBjb!gbtgbsujouj!busbejnvt!]
ubj ! hbmj!gbhfsjouj!ejbhoptujlpt!js! hzezhkugibendygd | uz wvr
Il “sjnp!js! Hdfujpcpr'ng sogenwpl!df | pt jtufnbt/

Remiantis McKinsey ataskaita "Atviri duomenys: Pagal 2013 m. "McKinsey# ! bubt | bj u® !

"Unlock Innovation and Productivity with Information Flow". [74], atviri duomenys gali
|l btnfu!jombjtwjouj'!ovp!4!jlj!6lusjmjkpo”™! KBW! ep mf

o bl ptf-1!_tlbjubou!tubuzc'" -!lusbotgpsu'™ -!'twfjlbupt!
evpnfojnjt-!efdfousbmj{vpupt!evpnfos!flptjtufnpt!
cfoespw_ nt!js!sbohpwbnt!tvnbBjouj!gsphsbnjo_ t!_ sk
ubjg!gbtgbsujobou!tlbjunfojoj "!ufdiopmphjk“!ejfhj
Qf s kjnbt! qgsjf! buwjsptjpt! bsdijuflu spt-!1lvsjt! kbyv
gbnbBv! gmjoub! js! tubuzcpt!jgs$bwjpfo jkifk ]!!zEg Betfbm gpt wbbj ontpj
pshboj{bdjkpt-! Il pouspmjvpkbo, jpt! jowftujdjkbt! I tu

buwjsvptjvt! evpnfoj tt!ljbsj! tj-vdufjljid jujj 8 bgwej if 1j thn ™ kjisipid d p h s b n
| pepl ! 9 alkiebesitikima tik sukurti skaitmeninius sprendimus ir parodyti galutinius projekto

tlbj -upkjinbtj-!t I bel kjfl cvt! tlbjestusf]! pukvisg bmj T | at
gs phsogpns’ebw k™ /

Naudojant atvirojo kodo sprendimus | mj f oubt ! hbmj ! c uj!'ujl sbti-!1bel!o
ovtupt!cfoesbebscjbvuj!bscb!gbmjlt!qgspkflu' -!1"ubj !
| “sjnvj/!'Wjfobt!jo ! gbhsj oejhdjmj!nlzwcwj!sgbko’b!j d vj prufj d “u!bs
gsphsbn” !jll'nsb vkt"p'nggsc, ' ovp! |l pol sf, j "l gmbugpsn”-!1be
duomenimis.

Kfj! _npo_! of hbmj! wjtjolbj! butjtblzuj! gbuWwpsasbvpuj b tt
joBjofsjkpt! nfupe”! obvepkjnbt/!i jflufjtjolbj!js!ufoc
gbwfstuj!gsjfjobnftojbjt-!supuju!&p{veagbjttwbdbsapelb
gsjfltfo"k"™!ltjtufn"!bscb!gfslfmuj!jogpsnbdj k" !jo!l wj
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Wj fobt!szol jbvtj "l qfs_ kjnp!lqgsjf!buwjs”"!gpsnbu”™!js!
_lovptbwzcjoft!tjtufnbt*!lubjlznp!tubuzcptf!jtupsjKk
gmb, jbj!obvepkbnp!l pngjvufsjbjpbbawp&fhubwjapsitkbdf
sfbhvpebnj!_ !Twjfop!gsphsbnjo t!_ sbohptobujkf'l! kp! npo
bmkbot"® - 'Rggbfwobleg XoHi# -!'!'#t j f 1l ebnj ! tvufjluj!l s kbnt! ofn
priemones darbui su DWG formatu) gb |l uj oj v! cs_ Bj oj “c!fq fosvepht vibjwzpc!jtou bt ol e
gsphsbnjo_ t!_ sbdhptj!tbhs!wzBghs "ubB@®) m  Bj p! ubo | v-! mfj
u'ltubo, j ! _ npoj ! hbvupBetbs pp hpdpdiarausy@Pp $pjehdimb g s j f !
nuoef wj oupkp! egfecjbrj thrpft tjjd!j !ej " tejfo"!js!lvsuj!tvef s]
tl bujop!l polvsf[@Hj kbbOBEbDEEBHpPp&F EXH#! TEL-!I1vsjt!qj
sukurtas dar 1996 m., naudojamas beveik visuose sprendimuose, kuriuose galima

jngpsuvpuj -!sfebhvpuj!js!fltBEREEHEugpsnpbhbE&EXH!I gpskpu’' - !

programoje.
Ljupt! ufdiopmphjk*! njmBjo t! wis, jbl jnujt! gboboj ! g
ovptbwzcjo_,!qgpBj s, -!buw, s [/ OFU! Gsbnfxpsl!ljofjujftl!]

jogsbtusvliu spkf! #B{vsf#!l fbdWwptgbhbfkpg] ¥Hf Ubuw}spkbeéel pe
[76]/ ! Nf ub! )cvw, t! Gbdfcppl *! gbtl fmc_ ! buwjgbpkdgleBpep!t+ & Msn
tfsjk" -1 tjflebnb! tl buj ouj!ejjospcvuby dojjkpbtij! ojusf!md i e e ¢ bbehbf socuj”
Wzl epnbtjt! ejsflupsjvt! Nbslbt! [vdlfscfshbt! ovnbup-1! |
gmbugpsnpt!cvt!ufdi op@hhj k”"!qgbBbohpt! mzefs t!

Atvirasiskodas-ubj ! gsphsbnjo_ t! _ sbohpt!l “"sjnp!jsligmbujojn
| pebt! zsb! buwjsbt!js!hbmj!c uj! mbjtwbj!obvepkbnbt-

Atviri duomenys ir atvirojo kodo sprendimai tampa ne tik tendencija, bet ir skaitmeninio tvarumo
gbhsjoev/!'"Kjfltvufjljb!_ npo nt!mboltuvnp-!butgbsvnp-
tl bjunfojojvt! qgqspdftvt! ofgsjlIl mbvtpnbj!ovp!ujfl_ k"! q]
n@ nt! wfsujohjbvt jkp'!!YeWwJpthbp/olUj® punf I/mj bvt !

-

Paradigmos pokytis: atvirasiskodas -qgs phsbnj o t!_ sbohpt!ujfl
eros pabaiga

Tubuzcpt!gsbnpo_  kf!wzltub!qgqplz,jbj-!'lIvsj “lof_nbopnb!_
! evpnfojt! psjfouvpup! gpBj sjispol podbbhdjehbks nst tbavdvjg!s p
Bb | etpisyldes, antl v stju'plwj ! gsphsbnjo t!_ sbohpt!sjolpt!hjhboub

Skirtingainuobo |l t uf t oj "t uf di opmphijjl"igd sb &t qpd b dijzkvj bj ! of
gbsebwjkbjgbsbejhnpt!gbtjlfjujnbt!lfmjb!hs|tn, !'k"!;
gbhs_tujfnt! mjdfodjkbwjnv-!qgsfovnfsbub!js!l|lpotvmul
| bsup! gbsvpo uv! gspevl uvtanbreikiampgrtiatkytilprocgssifirovnf s bu b !

n' t uz/n
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Ops_ebnpt! wbmezuj! js! lvsuj! evpnfo”™! df ous”™! tgsfoej
. npo_tluvs t!gfsn"tuzuj'!wjebvt!gspdftvt/ ! Tljsujoh"!
js'!qfsn"tuzuj-!'Ibjqglkjflejscb!lbsuv/!

Obvkpkj! gbsbejhnb! ovnbup! buwjs”! evpnfo”™! js! buwjsp

gsphsbnjo_ t! _ysabngds wvaidmuo geks rle programuotojams, o dirbtiniu intelektu ir
ejefmjbjt!l bmcpt!npefmjbjt!) MMN*!I gbhs_tupnt!qgsjfnpo
obvkp!l pep!#Hpphmf #! cvt!t vl v[3§ Ateityekodhojaet puk lMBOdroe.j scuj o_
ebsc”!lcvt!bumjfl bnb{3Rd4paw)f s! 31! gspd/ ! mbj Il p!

Remiantis "McKinsey" 2020 m. tyrimu[79]- ! HQV! wj t ' ebBoj bv! I fj_ jb!dfous
bobmjujl pt!tsjuzkfle m!ejefmjpl!oboevnp!js!ojvpmbjl
mf j e Bj b!qgbntpgob snutjlouj ! evpnfo”“ ! bgepspkjn*!lcfl!lejefmj”
sboh'" ' bscb!tbnebou! efgjdjujojvt!tgfdjbmjtuvt/

-

Qbhsjoejo t! |l potvmubdjo t! _ npo t-!upljpt! I bjg! #NdL
buwjs“"k“"!tuboelmsphsbmliwijtwhblsg! Il pevpj sj ptf! gsbnpo_t!'!ob

Remiantis "PwC Open SourceMonitor 2019" ataskaita [80]- ! 7: &! . npoj " - !l vsj ptf!e
ebvhjbv!iebscvpupk”™-!t" " npojohbj!obvepkb! buwj spkp! |
obvepkbnb!ejefm tf!_ npo_ tf5:!: npmsavpup kwisjj -pltk"lej sk
2::: 1V ebscvpupk89d-b upf!hupbssirgde diffpdatgiau-nei 2000
ebscvpnepdB% Sflnj boujt! Tzopqtzt! PTTSB! 3134! bubtlbjub-!
cvwp! buwj spkp!l8lep!!l pngpofou”

Buf juzkf! gsphsbnvpupkp! wbjenvp!cvt! of! sboltjsogwu'c!” ev
bsdijuflu sbt!js!wbmezuj!ejscujojp!joufmflup!bhfouv
Wbsupupkp!t " tbkpt!ubgt!njojnbmjtujo_ t-!p!lt'wfjlb!cv
vBmfjt! wjfu'"! bvlioup! mzhjp! tl bjunfojoj("32t4gpaf)oej n" !
Ebcbsujo_t'!l-upbppodj kptgg! nbBp V7.46pavpj s mMbMBbshpbm] upt! fl
(744pav)-hf spl bj!tvnbBjot!JU!'tjtufn”"!1l sjnp!jslqgsjfBj
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Pav.3.2-140pst !° jboejfol!gqgsphsbnbt!sboljojv!c ev!ilvsjb!qgsph:
|l pep! hfofsvpt!ejscuj oj splendimai.f mf |l uv!js! MMN! gbhs_t

Pjtlgfs_kjnbt!cvt!l juplt!ofj!boltuftojfkj-!plejejfkij
jo katalizatoriai.

Harvardo verslo mokyklostyrime # Buwj spkp! |l pep! gsph@bBm.j[40] t! _ sbohpt!
bendrabuwj spkp! | pep! gqswfhssub nl'jwof stu!j_ osbbnobhlpetwlj f n! gpBj " sj bj
tlbj, jvpuvnf-t1jfllsfjl u”"ltvlivsuj!wjtvt!ftbnvt! bu
ovp!ovmjp-!tvnb!c u“!bqgjf!5-26!'nmse/!epmfsj /! Ljut
npo_ !'tbwbesbjobljebbwp!Buwjsptjpt!gsphsbnjo t!_ sbohpt
wzltub!wjtvs*-1lofuvs_ ebnb!hbmjnzc t!obvepujt!ftbnp
wfstmp!l bjob!tjfl u”! nj mBjtokjayrh pakladusdsk@inau sj mj k pop! KB W!

Oftvolv!ovnbozuj-!1belo !wjfobt!gbhsjoejojt!gsphsl
tvjoufsftvpubt!tvnbBjouj!gsphsbnjo t!_ sbohpt!sjol®
usjmjkpop! KBWepmfsj “-1jlj!wpt! paklausosapimisj k bsep! KBW!
tvnbB u“!ebvhjbv!ofj!31111!I bsu”/!Upljblusbotgpsntl
gbsebw kbnt-!Ilvsj ! wfstmmhhmdmjjpjvidy " t ¢ jvisml vtspmz d ot
ovp!vBebs“!tqgsfoejn"!lgbmbjlznv/ ! Ubjhj!_ npo t-!1vs]
gbuph”!js!buwjs'"!#hbubwpktjthygbsebw kbhbaobgeshbt jjwhwmi
nepasirodys.

Qf s kjnbt!qgsjf!buwjspt!tlbjunfojo_ t!bsdijuflu spt!of
Qsjfojohbj-tkjtltvlivsjb!t' mzhbt! mboltujfnt!js!qgsjtju
jotuvnuj ! usbegsghs Hmjja btp!djklddh st!!

Wj fupk! mjdf o-djjpk mbghpe b wjwnp p u-atitosipBttobmss, vietpjp s n b u ™ !
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gsj !l mbvtpnzc_ tdodwps!dmbedwnnkx! 'js!hbmjnzc 'I1Ivsuj!tags
gpsfjljvt/tujf-tlvsjflbolt, jbv!tujftjph!obvepkptij!_ s
moka dirbti su duomenimis, modeliais, scenarijaisirlogika, but j evst ! obvkptjpt!gsbnpo
tl bjunfojo_ t!fl Qopnjbpt  bdfdusihmpt! gpl z, jvt!jslbqgjf!
wfstmp! npefmjbj!js!cfoesbebscjbwjnp!gpsnbubj!butijshb
gbtl vuj o kf-tlefojemupkpkf -1l ozhpt! ebmzk

Buwj sbjt!evpnfojnjt!js!buwjsv!Ipev!gbhs_ tuj!tqgsf

wfstmp! gspdft“!wfjltnjohvn' -t pltof!_ !tIlpw" !'tv!H gbtf
joufhsbwjn'" /! T npojohbt!qfs_ kjnbt!qgsjf!buwjsptjp
obonV!js!ltvnbBjouj'!qgsjlmbvtpnzc, 'ovp!ujfl _ k~*/
Qf s kjnbt! gsjf! obvkpt! sfbmzc_t! sfjoljbl!of! ujl! gsph
gbujft! ebscp! tv! evpnfojnjt! gsjodjqgp! qfsn*tuzn" /1 1]
jogpsnbdjkb; ! kpt! tusvlu’ sb-! gsjdljobgyebt! wsf b'jo |9 o

tusvliu sj{vpuj'levpnfozt-!lvsjflubngb!ofbutjfkbnb!ob

Tusv !l u abiji luerpenys it | bj unf oj o t!usbotgpsnbdj kp

Qsb_kvtjbjttefojnunf_ jbjt!wfstmp!uwbsvn'!lebvhjbvtijhb
gbtjsjoljnbt!js!gsjlmbvtpnzc_ ! aVvpljlumdlogfo_ jkT! dj fploph’

twbscjbvtjbt!wfjltozt!zsb!evpnfo” ™!l plzc !'!js!hfc kijn
zsb!twbscj!obvkptjpt!ufdi opmphjo t!lqgbsbejhnpt! ebmjt
tada, kai duomenysyrasuprao ubnj - ' pshboj {vpuj!js!nbojojojvlic ev!o
npefmj “!'ujg”!'tusvliu sj{vpuj!buwjsjl!evpnfozt!ubnqgb!]l
akmeniu.

Qbhsjoejojt!tusvlu sj{vpuwj!fbouowsjfsj”l!oenvjp nlfbot™! !bg £ jlw bonvnnbbt
bvupnbuj {vpup!bgepspkjnp!hbmjnzc_ /! Ubj!mfjeBjb!hfsp
tiek visos organizacijos lygmeniu.

"Deloitte" ataskaitoje "Ev pnf o“ ! qf sebwj np! gspdftbt!#!npjprnhbu-stbot
kad[82,c f oesbebscjbwjnbt!tv!JU! wbmebou!tusvlu sj{vpu
svarbus.Sf nj bouj t! Kvohujo_ t!Lbsbmztu_ t!wzsjbvtzc t! bl
dirbtinis intelektas wz s j bvt zc t ! gqspkfl u”l[83lhzWwmpejpjnféesyBaBS,
ebmzujt!tevpnfojnjt!lubsqg!tljsujoh”!qgspkflu®™!js!pst
tjfljbou!qgbejejouj!gspkflu”“!wbmeznp! fgfluzwvn' /!E
gpsnbu”“!tuboebsuj{bwjnbt!js! bunyj!sg’blee wg n fj @ "wf gpshjug d j
jogpsnbdj kpt!evecmjbwjnp-!tvnbBjouj!mbjlp!ovptupmj

Tubuzcpt! gsbnpo_ kf-! ITvsjpkf! usbejdjolbj! wzsbvkb!
tusvl!l u’” sj{vppracesasvirjtfuosjvkljun'ps!j { vpuj ! buwjsj! evpnfozt! b
formuojant nuoseklius ir valdomus procesus (4.1-14 pav.). Kj f ! mf j eBj b! gspkfl up! eb
e nft_ ! _ !t gspevliuzwvnp!ejejojn"-tplof! _ tufdiojoj” “!qgs

npefmj “!js!gpsnbu”“!oftvefsjobnvnv-!tqgsfoejn'/
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e open common
data apps Y data format
e [
—apl) (AP o )
APL e O [
"LIAPI —
api unstructured structured open
cloud data data source

Pav.3.2-15Buwj sj!tusvliu sj{vpuj'levpnfgepthilsthmBjoolh!" gsjplomipet pn
tgsfoegmbugpsn” ! cfjltgbsujob!jopwbdj kbt/

i jvpmbjljo t!lufdiopmphjo t!gsjfnpo_ t-!lvsjbt!jotbnjb
jogpsnbdj k" -tcfu!js!bvupnbujolbj!t!k"!"wbmzuj ;! bmjouj!!
sfjlonft/ !"Ubj ! sfjol j b-irbanbsukkrtmdaimjokuméntais, b gudrggniouBta oj f sj b j
Bjoj “"!cb{f-tujolbnb!bobmj {fj-!bvupnbuj {bwjnvj!js!tgs

Qbebszl juf!k_!"lvplgbgsbtufto_, -!'!cfu!of!gbgsbtuft
-Bmcfsubt! Fjooufjope-mgdfubbpt ubbpue@@pzt btt! hj o, j kbnbt |

i jboejfol! ebvhvn' ! obvepupkp! t'tbk”"-!1tljsu”™! ebscvj! tyv
of sfjljb!sboljojv!ic ev!isbozuj!lpep!ljflwjfobn!wfstmp!
kuiscf ! gqbgj mepntlvgsbdpaeabhelvpnfo”™! t usvldd-lspawr).!Crn udforn!! j s!
tusvliu sj{vpuj! evpnfozt! mfjeBjb!gybnulsbyj !jos!!sprBjo] b
bvupnbujol bj!hfofsvpkbnj!njojnbmjpnjt!qgsphsbnbwjnp!q

Twbscjbvtjbt! obvepupkvj ! twbscjbt!t'tbkbt! wjt! ebs! hb
buwfpkulbj!tvebsp!ovp! 61! | {pakankalaitestpidd s pbsbp? tdébbkpk |
generavimoof obvepkbou! ubn! tl j 82-16pagfotaibbimg pI' gjsphebdidBj ob! |

js!'qgsjfBj spt!jombjebt-!tvnbBjob! I mbje"!tlbj, j"!js!q
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Pav.3.2-16Bsdi jufl u”sj oj bj ! ebs c pustbveljtakgpasibspiogrgmos! npef mj bj ; !
bsdijufl u’” sb! j sdrientusas madeligsallLMj ouf mf | u’

Ljiubt! tl bjunfojo t!-fgWwpmkydnpbkptdvipublgddi jatsKiremis™ spt - !
gsphsbnpnjt-!gsjf!qgqspujohbj!wbmepn”!tjtufn”-1!gbsfnu
tusvliu sj{vpuj! evpnfozt! ubngb! of ! ujl ! tbvhpkjnp! pc
gsjfnpo njt-! hfcbo, jpnjtjolshodbmjpgnwipaue¢vpujoduwfsjglstt mwip!lu jqg
pagrindu.

Upmftojvptfl!tlzsjvptf!bgBwfmhtjnf!sfbmjvt!buwjs”™!tu
gbwz{eBjvt! js! gbspeztjnf-1!1Dbjqg! | bmcpt! npefmjbj! ub
bgepspuj!evpnfojt/!i jflgsbbuppjfb] bpgWwivkp] | gbebvkhphks
veikloje-j s! I pl j" " ' obve' ' kjlufjljb! npo nt-!qgbtjsfohvtjpn

e
m—
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SKYRIUS 3.3,
LLMJ S!' K" ! WBJENVP! EVPNFO ! BQEPSPKJNP! JS! W

LLMgp !l bmcj * ! ChatGPTldaMb, Mistral, Claude, DeepSeek QWEN
Grokevpnfo“!gspdftbnt! bvupnbuj {vpuj/

EjeBj "k"!l bmcpt!npefmj” !)MMN*!butjsbejnbt!cvwp!obu sl

js! buwjspkp! | pep! gjmptpgj kpt! u tjozt/!' Lbj! evpnfozt!

ovtl bjupnj-! Il-gebf h@B¢ohlt ’jpmf obpl b! wfojglpswnibjdj kb! cf ! ¢’

tve ujoh' !l pe"!'bs!uvs uj!tqfdjbmj “!ufdiojoj "!Bjoj"/
MMN! zsbluj ftjphjojt!buwjsvnp!gspevliubt; ! ejefmj!bu
buwj spkp!l pep!kve kjnbt/!'Cf!buwjs“"!npltmjoj “!tusbj
evpnfo“!js!lcfoesbebscjbwjnp!lvsjbou!l vtammw  s' -! of c’ 1
ujl sb!qsbtnf!zsb!Bnpoj kpt!tvlIbvqu” ™!tlbjunfojoj" ! Bj
taikant atvirumo principus.

i jvpmbjljojbj!ejef mLardelangnagp Mddelsph KierkqipilChatGPMMOpenAl),
LlaMa @ (Meta Al), Mistral DeepSeekd, Grok @ (xAl), Claude @ (Anthropic), QWENJ suteikia

obvepupkbnt! hbmjnzc, ''gpsnvmvpuj!vBl mbvtbt!evpnfojnt!
ubngb! gsjfjobnbt! of! ujl! gsphsbnvpupkbnt-! cful js!
wbezcjojolbnt!js! |l ju”!tsj, | prdgtamgavichgsbuvgtdlimasnt - ! | vsj fnt'!

LLM (Large Language Model) - tai dirbtinis intelektas, apmokytas suprasti ir generuoti
ufltu'!sfnjboujt!ejeBjvmjbjt! evpdisfgaianallzaow sj ol u” ! jo !
l poufl tu' -!tbutblzuj!_ !l mbvtjnvt-!ebmzwbvuj!ejbmphi
sbohpt! |l pe* [/

-

Kfj!bolt jbv!evpnfo®™!wj{vbmj{bwjnvj-!bgepspkjnvj!bs!
 bmc' ; ISQeEUiSpds! Tdbmb-!"ubjg!gbu!npl _ wuj!ejsPolaagart v! upl j
DuckDBj s! ebv h-flmjbvj!lIgwp! 3134! n/ ! t | uDabadrjakdbtdjas gali tiediog t ! qbt |
bgsbo zuj - galti;-j k} npepmjt! gbut! tvhfofsvpt!lpe'" -1k, ! _ wz
gbbjoljot! sf{vmubu' /! Qjsn“! I bsu*"! qfs! gbtubsvptjvt]!

tve ujoh kjnp-!p!sbejl bmbvt!tvgbgsbtujojnp!jstqgsjfjo

i jt! gsj#obdgjegpbstpluj ' evpnfojt! BpBBnpj obykBvebhsophi v Ebdbhps
fubg" -tjol ftn_ t! gfslfmjbou! tqgsfoej n’Lygihitapjpat,'kdip. ! ebs! b
| bebjtf!obvepupkbnt!ofcfsfjl kp!tvgsbtuj!ufdiojoj ™ ™!j.
parduotuves ar kurti svetaines naudodami WordPress, Joomla ir kitas atvirojo kodo modulines

sistemas (bw! ups! |l ozhb! ovp! 3116! n/'!'"ejscb!tv!upljpnjt!tjto:i
internetines platformas).-Ubj - 't bwp! svpBuv-!m n_ !tlbjunfojojpluvsjo
- jboejfo! joBjojfsjbj-!" bobmjujlbj! js! wbezcjojolbj! I
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gsphsbnbwjnp!l bmc” /! Qs f-tjupl gsfnplebept hbmj bhbpbu MMNPp
LLaMA, Mistral, Qwen, DeepSeek ir kitos-| vsj pt! gbBbohjbt! ufdi opmphj kbt
platesnei auditorijai.

Dideli LLM kalbos modeliai : kaip tai veikia

Didieji kalbos modeliai (ChatGPT, LlaMa, Mistral, Claude DeepSeek QWEN GroK - tai neuroniniai

uj ol mbj-! bgnplzuj! gbhbm! ejeBjvmjvt! ufltujoj” ™! evpnf
° bmujoj "/ ! K"! qb-htsvjgosebjtou j!! vBBnepvhpbuvjtt!' | bmcpt! | pouf |l t u" !
atsakymus.

i jvpmbj | jgjhts! MMINt ! #Hpphmf #! uzs_ k“"! 3128! n/[B5qbtj  mz

Qbhsjoejojt!ojpt! bsdijuflu spt! I pngpofoubt! zsb! e
butj Bwf mhuj!_ !szojvt!ubsqg!BpeBj “"!tofqgsjl mbvtpnbj!ovp
LLM mokymosiprocesasz s b! mbcbj ! gbobo vt!_ Tubj-!'"Ibjg!Bnpo_ t!

l bsu“"!ejeftojt/! Npefmjt! bobmj{vpkb!njmjkbsevt! Bp:
l bmcpt!tusvliu spt!js!tfnboujoj“"!qgfs_kjn"!mphjlopt!
jotl bj epnbtmj, ojBnfbunpjowtt!!t f nbouj ojvt!wjfofuvt|!) BpeBj
gbwfs, jbnj!wflupsj bj(822phaw)h!jibjndtu! wkffll f mejwo ktfills f qs f {
mfj eBjb!nbojobj!#tvgsbtuj #! gbtm quvt!t" wpl ! szo
tjncpmj " ttfl b/

Ejefm t! | bmamtj!!ogd fumjlbjulfl tup! hfofsbwjnp!_ sboljbj/!]
t"tbkbt!js!lejscuj!tvievpnfojnjt-tofulkfjlkjfltgbufijl]j
c'u“!ljotlbjezub!_ !t \vaudhdwhdvthjmgp Bff mjpwtb!jj-dtoy! |l vsjbjt

U ''gbu_, ! nfupe" ! hbmjnb!ubjl zuj!js!tubuzcpt! gspkfl ubr
l vsjbnf! I jflwjfobt! gbtububt-! fmfnfoubt! bs! | potusvl
gsbe uj! bgep¥pbptgptobygppkfluvt! hbmjnb! gbmzhjouj! tv
| buf hpsjkbt-!'tlzsjvt!js!gbtusbjgtubhsvgdtt!-ddpkfblszp!bft
331pav) ! Jo wfsu, ! evpnfo“ ! npefmjvt! _ ! tusvliu' sj{vpu'! g
galimepavert uj ! wfl upsjo._ njt{822pavf-d’l!vesh{ptrdjztslb! j ef bmvt ! o br
mokymuisi ir tokioms technologijoms kaip LLM.
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R - Bengn_c Waage, c Cbwdes o Wesgh c Redis kel Deasd e 0 faew
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Pav.3.3-1Tubuzcpt!gspkflup!fmfnfoubt! zsb!ubstj!lufltup!tjnec
tvebspnpt!wjtp!gspkflup!tlzsj "!)l bufhpsjk”™*! hsvc

Kf jl'tubuzcpt! gspkflubt!tvtlbjunfojobnbt!js!kp!fmfnfo
hbmjnb! gbtjfluj!obu sbmjb!l bmcb-!p!of!obvepkbou! hsjf
gbhsjoejoj ! MMN!cg&j wbmV nttwyMtsptt 'upgslwtBd m js! tvtjfuj! k'
duomenimis.

JoBjojfsjvj!of uBsmbiijt Ipht ¢ bos z-b!j! !IQEeR!Mphbov udpdewafisj- jisjgdin v t !
tiesiog,t vgsbt ebnbt! MMN! j s !tevvgprsfnoy'mvtpwg v IviB'esByaskite visags bt uv ! ¢
hf mBcfupojoft! | potusvlidjkbt-!1lvsj ! cfupop! | mibt ! bvl
ModelisbugbB8BBbmbvt ptpavgrsk't Inn belj oj oj p! surabduamenisgsugyupuosn b - |

j stusbotgpsnvpt slfji{symud'uBj/ot! hbmvuj o_ !

Dokumentai- ! mf ouf m_ t - ! qgelwffd uj”d nnpevfmj bp)d.jwfj Hdrjsaugbmi wb j { e b j
evpnfo“! cb{ kf/! Lbj! obvepupkbt! vBevpeb! I mbvtjn'"-!vB
sistema suranda tinkamiausius duomenis.Ubj g! MMN! hbmj ! sfnujt!oflujl!tbwp!tl
jstgblujojbjt!_npo_t!levpnfojnjt-!toful!kfj!kjflbutjshbe

Wj fobt!joltwbscjbvtj ™ thMmMN!ngzsci wblnvwsnu'j!!tgusbpuhzschpntpft!! | p e
gf sebw, 'ufdiojo !'!'vBeéevxmd djdpsnphsulbpVvmbmikvjvBeypu, ! bgs
p!npefmjt!tvl] vsltvlss fljhlbjnbjnd bl!llgpbed b-viepuj ! )ovl pjlgj kvpkbo
gspdftp! bvupnhbUuMinbpwejfmp !'bljpenf j eBjb!tqgfdjbmjjtubnt-"!o
gsphsbnbwjnp!Bjoj “"-!'qsjtje uj'!qgsjf!_ npo_t!wfstmp!
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LLM CHAT

Paveikslas 3.3-2LLMt vuf j | j b! obvepuwsbRzut 'jdutpregulthtgssdtdrint
gsphsbnbwjnp!_  h" eBj "/

2024 m. "Wakefield Research" atlikto ir SAP remiamo tyrimo [36], kurio metu apklausti 300

KBW! npoj “"-!lvsj“!nfujo_ t!gbkbnpt!tjfljblcfou!2!Tr
duomenimis: 52 proc.wz s f twlh € kw™ ! gbt j uj | j,kueigasatizugiaoj v! j ouf mf | u
duomenis ir teikia rekomendacijas sprendimams priimti. Dar 48 proc. naudojasi Al, kad
ovtubuzu”“!bolt_ jbv!of_ wfsujou'"!sj{jl"-!"p!58!qgspd/
gmbovt/ ! Cflup-!51!'gspd/!obvepkb!BJ!obvk" ! qgspevlu”
tyrimams/ ! Uzsjnbt!ubjg!gbu!gbspe_ tufjhjbn"  I'BJ!'qgpwfj Il

sftgpoefou“!ovspe -!1lbelgbhfs kplebscp!js!btnfojc

ovspe -!1lbelgbhfs kp!gtjdijlpt!twfjlbub-!p! 42! gsy
Wjt!le mup-!ofqgbjtbou!wjtpt!k”“!hbmjpt-! MMN!jomjflb!_
|l vsj! ufdiopmphjkb-!" kpt! uvsj! bgsjcpkjn™/ ! Wjfob! jo
haliucinacijos-b uwf kbj -!'" 1 bj!npebmpufl vBiujpl sjobb] ggbufdl pj!of
mbcbj!twbscv!tvgsbtuj-!Ibjg!npefmjt!wfjljb;!"Ipljvt!
cfl!lmbje”-1"1Ibjg!kjt!joufsqgsf uv gappatveBd prsiminti, kad LLMs ! jo ! |

Bjojpt! bgtjsjcpkb! kp! bgnpl znp! ebub-! p! ofuvs ebnbt!
of butj Bwf mhuj ! stenbactus,kainasoaf téchnolgpggas. b t - !

P jbt! gspcmfnbt! hbmjnb! jotqgs, tuj! sfhvmjbsjbj! buobvk
bujujolbn”"!obmujoj ! js! lvsjbobatf dwwtpolphyej ¥t!loe] suguj
klausimus, bet ir aktyviai naudoja duomenis mokymams, wb mep! vBevpujt-! ovtuburg
optimizavimo galimybes ir stebi projekto rezultatus.

Qf s_ kjnbttygspk! MMNbuzcpkf!o sb!ujl!ufdiopmphjo_ !
gpl zujt-!'obmjoboujt!lImj ujt!ubsqg!Bnpoj “!js!levpnf.
pat lengvai, kaip kalbame vieni su kitais - ir vis tiek gauti tikslius, patikrintus ir pritaikomus
rezultatus.

Upt! _npo_t-!Ilvsjpt! gsbe_ t! obvepuj! upljbt! qgsjfnpoft

gsbobovn'" /1 Cf!l' |l jub! Il p-!"gbtgbsu_t! ebscbt-!tvnbB_t!t
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| pl zef t" cvt! hbmjnb! hsfjubj! obvepujt! evpnfo”™! bobmj {f
klausimus. Ub, j bv! sfj 1l jb! butj Bwfmhuj }qps mbvh blvbbwnepk jmbbitt!j e
|l pngj vufsjkpkf!hbmj!c ujt!tvtjk, tltv!Iievpnfo”™!ovufl kj
bmuf sobuzwj“"! tgsfoejn”"-! mfjeBjbo, j "!'-MMRNupkffhpB8Uj! 8]
wjtjol*'!ljoglpwmbldjjlpltddbwespm, /

Wj fujoj” ! MMN!mbbgweg gfknjtnbtnpo t!evpnfojnt

3133!n/!gbtjspeBjvt!qgfsagpbtjenkbgpbbmbi? eMBBuUjojp!jo
Ub, jbv!joll bsup!gplup-!lIbjlojflnpefmjbj!cvwmslqgmb, jbj
_npof !t vdugmenistj jsv tv!Blgnfbsvetvbptulj ! 'efcftj k' @ Ebvhvnb!efcft
npefmj“"!tbwp!tfswfsjvptf!tbvhpkp!cfoesbwjnp!jtupsjk"
ejschbo, jpnt!tv!tmbqgub!jogpsnbdjkb-lTubj!cvwp!sjnub!Ilm

Wjfobt!joluwbsjbvtj ! js! mphj-atrgjotkado [ILM!©° j pt ! gs pc mf nj

ejfhjnbt!wjfupkf-!_ npo_t!JU!jogsbtusvIliu spkf/ ! TIlj:
npefmjbj!wfjljblcf!joufsofup!szojp-!lofqfslfmjb!evj
_npo_nt!wjtjol®"!ljogpsnbdj kpt!I|l pouspm,

Geriausias atvirasis modelis[Open SourceLLM* ' o j vp! nfuv! t bwp! ob° vnyv
gsj mzht ub! vBebsijgfbtwjzf{retB!j vpg e fl Bji-BnutQ Y b!lvD mb v e f
butj mjfl b!nbBebv[Ai7ll wj fofsjbjt!nfubjt!

-BenCottier- ' of ' qf mop! tjfljbo, jpt! nplt mjvaipuSidsszsj n" ! pshboj {
uzs,20m.

Qbhsjoejo t!ufdiopmphj k™ !LtMviemsnaudotojaing Iddaetvitojp kodof j | uj ! t b
MMbNB!tfsjkb!js!tqgbssjpkkjf!l bt qgaj!tL!j BfjfkeTflfclvwp! qf s kjn
bsdijuflu spt! qgbwz{ eB#!bjjd!ALBbemd/p a ! kibjjgq!! Ny !'tjwesmfn ep! |
of wbsBpnvt!ovptbwzcjoj “"!gmbugpsn”/!i jpt!jojdjbuzwpt!
gm us' -!cfisj] wbuvnwufwicd bjestlpov, jnpratsf bmj " ! bmuf sobuzw”™-11
of gsjI mbvtpnvnv-!mboltuvnv!js!tbvhvnp!sfjlbmbwjn”! mb

npoj “"!bgmjol pkf-!zqgb, 'tubuzc”"!tflupsjvkf-tevpnfo”!b

ufjt t!blu”!sfjlbmbwjnbnt!l mbvtjnbt/!Ebscbt!tv!Ipolyv
| pogjefodjbmjb!l psftqgpoefodj kiblosuflj|jbmbvwyEhjllospMBINPLt | b
hbsbouj k' -!l belevpnfozt!jomjlt!_ npo_t!sjcptf]/
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Cloud LLMs (OpenAl, Claude) Local LLMs (DeepSeek, LLaMA)
Data Control [(ata is transmitted to third parties Data remains within the company’s network
License Proprietary, paid Open-source (Apache 2.0, MIT)
Infrastructure Requires internet DOperates in an isolated environment
Customization Limited Full adaptation to company needs

One-time hardware investmant + malntenance
Cost Pay-per-tokenfrequest :

COosts

Scalability Easily scalable with cloud resources Scaling requires additional local hardware

Security & Compliance PR SR JoRi,- R NDL MEwT s Full compliance with internal security policies
P regulations (GOPR, HIPAA} a2 ¥
Perfarmance & Latency Faster inference due to cloud Dependent on local hardware, may have higher
Infrastructure latency
API-based integration, requires internet i ; ’ .
Integration Saaes Can be tightly integrated with on-premise systems

Updates & Maintenance Automatically updated by provider Requires manual updates and model retraining

: ; 3 High power consumgption for inference and

Energy Consumption Energy cost is covered by provider

training

Mot avallable without an internet

Offline Avallability P

Works completely offline

Pay-per-use model {cost scales with
usage)

Inference Cost Fixed cost after initial investment

Pav.3.3-3Wj fujojbj!npefmjbj!vBujlsjob!wjtjol*®"lwbmezn'!js!
mf ohw' ! joufhsbdjk"!js!lbvupnbujojvt!buobvkjc

Pagrindiniai vietinio atvirojo kodo LLM privalumai:
Wjtjolb!evpnfo® ™!l pouspm /! Wjtb!jogpsnbdj kb! mjfle«k

gsjfjhpt!jstevpnfo®™!ovufl kjnpl/

Wfjljnbt!ofqgsjtjkvohvt!qgsjf!joufsofup/ ! Ofqgsj!| mby
i{pmjvpupnt!JU!jogsbtusvliu spnt/ ! Ubjlubjqg!qgbu! veE
sankcijos arba blokuojamos debesijos paslaugos.

Ubjl znp! mbol tuvnbt/ ! Npefmjt!hbmj!c uj!obvepkbnbt
gsphsbnpt!l pep!sboznvj-!gspkflubwjnp!gbmbjlznvj!
Qsjubjl znbt! qsj f balinmpnokytis dirhtijsi vidimiais dbkihivhtais, o tai

mfjeBjb!butjBwfmhuj!_ ! npo t'!'!ebscp!tqgfdjgjl®!js!
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galima prijungti prie CRM,ERPb s c b! CJ ! -gmbpe prenibmj nb! bvupnbuj {vpu,
bobmj{, -!'bubtlbju”™!l "sjn"!"bs!oful!ufoefodjk”"! gspho

Diegiant "DeepSeek™o f np | bn® ! b u wjp<® -RiyyB dempeeyje kuriuo gali
obvepujt!wjtb! obvwBlb'kKBWpmgome bipfftob-'tThbmj! ¢ uj!
nbBfto !'ofj!nfujojbj!npldhtwiideé¢BjvBibae'Claubatip KPpQUB QJ
mfjeBjb! npo_ nt!wjtjolbj!l pouspmjvpuj!tbwp!evpnfo]j
gbefeb!mbjlzujt!sfhvmjbwjnp!sfjlbmbwjn”-!qgbwz{eBj\

Ljuptf!gsbnpo_  t!ojaul pigp@j feapt! MMNupnbuj {bwjn" /! Qbhbn
jebut bl p!_  'ebBovt!I mjfou”"!qgbl mbvtjnvt-!ubjqgq!tvnbBjoeb
kjf! bobmj{vpkb! hzwfojnp! bgsbo znvt!js!busfolb!ujolbnyv
hfofsvpkb!btnfojojvt!gbtj mzwmpnfloof/lbutl mfjtebnj!obvep

Qboboe bvt! gpwfjl jplujljnbtj! | ssubprojdktadueneninmisdimr upsj vkf/ ! Jo
tuboebsubjt-!hbmjnb!gbhsfjujouj!eplvnfoubdj kpt! sfohj
t'" obve”! bobmj{, /! MMN! obvepkjnbt!l bsuv!tv!tusvlu sj{v
ubngb!zgb, 'gf stgfluzwjb!tsjujnj/

Wjitjol blejscujoj_pipaousifmfdijug!! |ejofubsypjm. t bwp! MM

P jvpmbjljo t!qsjfnpo_t! mfjeBjb!_ npo_nt! qgfs! |l fmjbt! wl
npefm, !)MMN*/ ! Ubj!tvufjljblwjtjol"!levpnfo®™!js!jogshbt
jopsjoj " lefcftjkpt! gbtmbvh”IkjjsnlptlvsnbBijld !l ogp stngbsd jokep tn
pshboj{bdjkpnt-!tejscbo, jpnt!tv!Iitmbqub!gspkflup!epl vn:
duomenimis.

Qsj I mbvtpnbj! ovp! vBevp, j ! js! jouf-lomjp™-jloHblnksny p ! onbs fe
tgsfoejn”!jlj!mboltuftoj “!js!lfj. jbnplezeBjp!bsdiijuf!
l vsj ! mfjeBjb!l gbmfjtuj! | bncfpm_ !'krjmesf-mjovits!fy jl fbtnjbprtk!bwjufl chy
Hsfjub! #Pmmbnb#! obvepkjnp! gsbeBj b;
1L.Butjtj "tljuf! tbwp! pgfsbdjofj!tjtufnbj! )#Xjoepxt
pgj dj bmj pollamawdmu b j ot ; !

2., ejfljuflnpefm, ! gfs! | p"Mbt@aénodeliolavgiumv u, /! Qbwz { e Bj v j

ollama paleisti mistral

3.Qbmfjevt! npef m, - ! kihtb!ng subf!!qgthjs"vtpeju butf!letbuspc! wjiB!l mbvt b
bscb!jouf hsvpujQbkmf!j t!ljjudvtnlpedfbmlljjwtl/blumj | juf! vBl ml
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9AK <9J: 9EK]| FGJAFL

©) 9AH KMCMJLA KCO9ANA9NAEL
§J=F?LA TSS EE HDGNAG

KM NAK9AK AZL=CDA9AK|
?AHKG C9JLGFG H=JL|

Ujfnt-!Ilvsjflopsj!ejscuj!gbB_ tubnp kremokdma pregjama, k f ! bgnm

l vsjpt!t® t ChatGPT's) nf ob! #
ejfljuf! #MN! Tuvejp#!l gbstjt]

Obvepebnjftjltjoufhsvpuv!I bubmphv!"GPI-Nego-Xf oj $ Uk hpe

butjt]
Ebscbt!tv! npef

"t jouf/

vietiniams poreikiams.

GPU
Developer Parameters  Reguirements Features
iGB}
Fast, supports multimodal
Mistral 7B Mistral Al 7 B (FP1&) tasks (bext + images), fully
apen-source code
High text generation accuracy.,
LLaMA 2 Meta T-70 16-48 (FP16) adaptable for technical tasks,
CC-BY-SA license
i Fast and efficient, great for
Baichuamn Balchuan
I E . g .
78/138 Intelligence =13 8-16 {FP16) large data processing. fully
open-source code
Eilcn Technology Open-source, high
?;MDB Inmovation 7-40 B-32 |FP1G) performance, optimized for fast
Imstitute (TI) work
Multitingual, 128K token
P bk DeepSeek 671 A2 IEE l_E:I ; context window, balanced
V3 386 [4-bit)
spead and accuracy
Retains 92% of R1 capabilities
- i
ClecpSeek DeepSask 7 B EPIGE4S in MATH-500, local
R1-7B {4-bit)
deployment support
Paveikslas 3.3-4 Qp q v mj b s jatvitojov koflouLLMorj p e f mj ~
Modeliogbt j sjoljnbt! gsjlI mbvtp! ovp!
pav.). Nedideli modeliai, tokie kaip "Mistral 8 C# ! j s !
npcjmjftjfnt! sfohjojbnt-1! p!

t1bj

<

jbwjnpljoufl mj

hsfj,
#Cbj di vbo!
hbmjohj fW4#-npeffjmjjbm!t e |
“"-lub, jbv!kjflgbtjBznj!ejefmjv!o

Best For

Lightweight tasks, mobile
devices, laptops

Complex analytical and
technical tasks

Data processing, automating
rautine tasks

Workloads with limited
computational resources

Large enterprises, Saas
platforms, multitasking
SCENarnios

Budget solutions, 10T devices.
edge computing

jp-!
8CH#- |

!'gbmzhjojnbt/

uj 8.34mvnp!
uj ol b!

j

MMN! sjol b!'t-gbuzithinfbwht!?! ebvhjbv! mfohw"!js!ltqgfdjbmj/{

bgjnb

o j !

wjto! Bnpbhbysbuhseapef mj ™ -

bgnpl zu™!

gbhbm!

t

"t ebnjmstgdimdiuj oj np! sj c

mjv!gfs!jouvju#wjubtjbbkwjtngs] bfot

n


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

MMN! JS!I K" ! WBJENVP! EVPNFO | BQEPSPKJN@®! JS! WFST

hbmjnf!ujl ujt-!lbe!butjsbt!npefmj”-1ttljsu”"!ujl!joBj
formato duomenims apdoroti. Tokie specializuoti modeliai bus greitesni, tikslesni ir saugesni naudoti
-zgb, 'gspgftjo. kf! bgmj okipunasirlddlykims!giumdass cvt ! ej ef mjt! gbu

Qsbe_ kvt! wfjluj k'wj fhbbjmg fnjb!! MMN ubj Il zuj ! I pol sf, jpnt! _ n
naudojamas derinimo metodas, kai modelis toliau mokomas pagal vidaus dokumentus, technines
jotusvidjkbt-!tvubs, j“!obcmpovt!bscb!qgspkflup!eplvnf

RAG ! Jo nbov-tbjttj t MMM ubj) -!Tuvsjouzt!qgsjfjh" ! qgsj

Kitas LLM taikymo versle evoliucijos etapas -npef mj “ ! j ouf hsbwjnbt!tv!gblujojb
evpnfojnjt/!'ijt!nfupebt !-Aubnepted Generations-BiH!j ¥ Sl pd j! fgvibkgm me z
hfofsbwjnbt/ ! i jpkf! bsdijuflu swpkfmphpmdpttlbhpef mjftull gl
jonbojvpkv!btjtufouv-!hfcbo, jv!obsozuj!gp!eplvnfouvt
kontekstinius atsakymus.

Pagrindinis RAG privalumas-h b mj nzc ! obvepuj!wjejojvt! npo_ t!evpl
npefmjp!nplznp-!jombjlbou!ejefm, 'ujltmvn' !js! mbolt

RAGuf di opmphj k' !"tvebsplev!gbhsjoejojbj!l pngpofoubj;

Jo | bnjpuebf mj t ' gsj tj kvohj bleamljyvnfeoyp'n-floid mjuh/mjztlcd” QEjGo |
jst!gbhbm! obvepupkp!vBlmbvt'!johbvob!sfjljbn" !jogp

Qbgj mezubt! hfofsbwjnbt;!sfnebnbtjt!johbvubjt!evpn

gbhs_tu" !butblzn' -!"butjBwfmhebnbt!_!'vBl mbvtpt!Il po
Norint paleisti LLM suRAGparama ! sf j |l jb!bumjluj !l fmfu"!wfjltn”;
Evpnfo“"! gbsfowgjndtj uf'!sfjljbnvt!eplvnfouvt-!cs_ Bj

hbmj!c uj!_ wbj sj-nhuoBQF&inBxeel".! j s!tusvIl u’ s’

Indeksavimas ir vektorizavimas : naudojant tokias priemones, kaip Llamalndex arba

MbohDi bjo-!'"evpnfozt!gbwfs_ jbnj!wflupsjojbjt!buwbj
szojvt!lubsqg!ufltup!gsbhnfou”!)ebhwhijehefbng fl nwft Izwp g
wfsujn'" ! wflupsjoj bjt brbjekwshgkditykite 8 datyje)., t | bj ubou! DBE

VBl mbvtpt!dtjbtjdfeorpwjf ozt ! cvt! _ | fmuj-!"hbm tjuf!vBe
jfolpt!butblzn”!gbhbm!_npo_ t! t usswihktasjs !-j! @pufod d fqibph/b

Ubsl jnf-!_ npo_'!uvsj!bgmbol'!dpotusvdujpotjuf > epdt-1!]
t'" nbiggt mfOluvenpebbnj ! Qz u(3PBdpav.p fl dhbbanj knt!! ovt |l bjuzuj'!to_ ! bqg
wflupsjo_!joefltbwjn' ;!'Ijflwjfobt!eplvnfoubt!cvt! gbw
wflupsj“!sjoljo_,/!"Ubjg!eplvnfoubj!wjstub!tbwpujolv!#
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Qbwz{eBjvj-!'npefmjt!#qsjtjnfob#-!1be! BpeBjbj! #hs' Bj
ebmzkf-!ttvtjkvtjpkfltv!infeBjbh"!hbcfojnv!_ !tubuzcwj
gbwz{eBjvj-!#Lplt!zsb!n"t”"!IbszBj o] n p(hadnd.3Ebkodapldr g jj ! @# -
fj m¢eMMN! jo bobmj {vpt!wjebvt!eplvnfouvt!jsltvsbt!ujlt]
gbhbmcjojol bt-!"hfcboujt!gfstlbjuzuj!js!ltvgsbtuj! wjt

Lpe’

@ & llamapy

from Llama_index import SimpleDirectoryReader, VectorStorelndex

¥ Load doeuments fram the folder

documents = SimpleDirectoryReader(“constructionsite_docs").load_datal)

# Creating a vector i1ndex for semantl earch

index VeetorStorelndex , from_documents(documents)

# Inte€ration with LLM {e.g. Llama 3)
query_engine index.as_query_enginel)
response = query_engine.query("What are the return texms in the contracts?”)

printiresponse)

Pav.3.3-5MN! t | bj up! b g migdlobb tjw!jddjbmmj!tBinphvt! k. ! buj ebsp! |

dokumento

F'hbmjnb!gbmfjtuj!cfu!l vsj bnf |l Dapgiaqgape®ftheorz ik f - ! 1 vsj
IDEobvepkpeaeVvi! gbmf | kitameskyrimjenc t j nf !

tbkbt!ubsq!ufsnjo”!js

C

Vietinis LLM diegimas z s b! of ! uj Il ! ufoefodj kb-!cfu! js! tusbufhjoj

tbvhvn' ! j s!lhbbojlbtvulvMMNIbe |} fwh jfrujto4 vptf! _ npo_t! |l pnqgjvu:
joufsofujojvt! tgsfoejnvt -1 zs blLLMigalimybesjpstaikytt realdinso ht oj t /
vBevpujnt-!_npo_ t!uvsj! obvepuj! gsjfnpoft-!1lvsjpt!n
joetbvhpuj!tivpepugbwpéabmvi! |l vs_ ! hbmjnb! gbfafsvarbuj ! of I N
tgsfoejn”! nbt ufumjop'bepé¢j @jshmbjolj {vpuj ! qspdft byiehumf j e Bj |
nfuv!ubjlzuj!l fmjfnt!qgspkflubnt!bs!ofu!wjtpkf!_ npo.
P jbnf!ll poufltuf!twbscvt!wbjenvp!ufolb!ujolbnpt!Il sj
gsphsbnbwjnp!qgsjfnpo_t!mfjeBjbloflujl!lvsuj! MMN! hsj

esamus verslo procesus- ! g b wf s aptimatizdoteis BT Pipeline

g
e
—


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

JEF! TV!I MMN! QBMBJLZNV! JS!I Cx TINJ|Q3PHSBNBWJ

SKYRIUS 3.4,
IDE SU LLMPALAIKYMUJ S! Cx TIJNJ! QSPHSBNBWJNP! QBLFJ

IDE pasirinkimas: nuoLLMf | t qf sj nfou”™!jlj!wfstmp!tgsfoe

Hji mjoboujt!_ ! bvupnbuj {bwjnp-!evpnfo“™!bobmj{_ t!js!ejs
 bmcpt!npefmjbjt!) MMN*-! mbcbj!twbscv!igbtjsjoluj'!ujol!dl
gbhsjoejo_ ! ebscp! gqgsj f nlprof j; d Byjbfnubt-1'! MMNs! j tpwkIf v scuvbtt!! d peb
l pngjvufszkf-lujfl! npo_t!tujolmf/!"Ovp!IJEF!gbtjsjolijn
hsfjubj!hbm tjuf! gfsfjuj!t!ovp!fltgfsjnfoujoj” ™! MMN! vBI
verslo procesus.

IDE) j ouf hsvpub! I-taisrjivergaluskgmpiuterib okds, skirtas procesams
automatizuoti ir duomenims apdoroti/ ! VBv pu! but!l jsbj!mbjl gk’ I m -1 gm
l juvt!_ sboljvt-luvsjuf! wjfopkBdwwsjjflubwjts ujlduwjs!tH s bBny
ujl sjouj!nfeBjbh !l plzebj " wWEfFdm!sfpheso nviplupkjpmk fl! hbn
bobmphjol bj-l vaubjulzep hB P ajbwte muripkti pagtdtoenkpsed, rast)
| mbj e "tikrinahth pott us vl djskatydosew| ssvgbif jtuj!cbjhu"!qgspkf
0 b nékdploatuoti) .

Qpgvmjbsj“"!'JEF! bgBwbmhb;

PyCharm® ("JetBrains") yra galinga profesionali Python IDE Ji puikiai tinka rimtiems
gspkflubnt! e m! ebvhzclbt !jjbord fghoshvsg w’e!j ov d |j dojukf “s/b!l uz w
) JQzZzOC*!I gbmbjl znp! hbmjnzc_ ! zsb!ujl!nplbnpkf! wfst
|l be!t*" tbkb!zsb!gfsofmzh!tve wujohb/

Gbj mbt ! tIPYNB (interagtive Pythbn Notebook)-u b j ! j o u f"3upyte®z wj “~ k * !

v Bs bo ” | lfoomathsf(B14-1 pav.), kuriamel pebt - ! wj { vbmj {bdj kpt!js!gbbj
tvkvohuj!_ !'wjfo'"!leplvnfou' /! jt!gpsmabkymbt! jef bmjbj!
scenarijams kurti.

"VS Code®' ("Microsofty zsb! hsf jubt-! mbol tuvt! js!qgsjubjlpnbt!
JQZOC! js! uvsjoujt! ebvh! gbgjmejoj /! Ujolb! js! qgs|
integruoti "GitHub Copilot"j s! | bmcpt ! npefmj “ ! tl jfqjvt-!upe,  m! z:¢

intelektoj s! evpnfo” ! npltmp! gspkfl ubnt

"Jupyter Notebook" - klasikinis ir populiarus pasirinkimas eksperimentams ir mokymuisi. Joje

hbmjnb! sbo zuj !l pe'" -1 qsje_uj'lgbbjoljo(3dtpar) s! wj {vb
Idealiai tinka greitai patikrinti hipotezes, dirbtisu LLM j s! [ vsuj ! bul vsj bnvt! mbvl
bobmj{_ t! fubqvt/! Qsjl mbvtpnzc_ nt! js! cjcmjpufl pi
"Anaconda Navigator"-wbj { ej o, ! t ' t b k aplinkai thajkgi.u‘® ! # Qzui po#
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ipEier 1 000 Cosvemwson ol neingls Aad nos | e Meceses: T JITEEEEE M

jupyter
o~

Pav. 3.4-1 Jupyter Notebook wj f obt ! gbuphj bvtj "~

l'js!gpgvmjbsjbvtj™!_ s
procesams Kurti.

—

"Google Collab"@(ir "Kaggle" platforma (9.2-5 pav.)) -tai "Jupyter" alternatyva, paremtae f ¢ f t !
kompiuterija, kurioje nemokamai suteikiama prieiga prie GPU/TPU. Tai puikus sprendimas
pradedantiesiems -of sf j Il jb! ejfhuj! wjfujo_ 1t!

gsphsbnjo_t! _
obso zIl m

t/V'Kjltgbmbjl p!jouf hsbdnik (Godgle lL)Hp p hmf ! Esj

PyCharm VS Code Jupyter Notebook Google Colab
Complexity High Medium Low Low
Apynb support Paid Free Built-in Built-in
Copilots Yes Yes Yes Yes
c:ﬂt:zr: Locat Local Local Cloud
For whom Professionals Universal Beginners Experimenters

Paveikslas 3.4-2 IDE palyginimas: "Jupyter Notebook"wj f obt ! gbuphj bvtj " !js! gbgshbt
_sbolj !l verocesus# Qj qf mj of #

JEF! gbtjsjoljnbt! gsj| mbop9j wfviph skf' jtudjviBesvpe juj/! &jfgdL

jecboezl juf! #Kaha"Gdoge Collahi. Rienpems$ ptojektams geriau naudoti PyCharm

bscb! WT! Dpef /! Twbscjbvtjb! zsb! gsbe_ uj! ejscuj /! 1]
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fltgfsjnfouvt!wfjljbo, jbjt!tqgsfoejnbjt/

Wjtptf!qgjsnjbv!bgsbo zuptf! IJEF! hbmjnb!peplijcmpmjphhpevb
grandines (kurias galigeneruoti LLM)- ' | vsj "1 1 jfl wj foplhwZ {zesBj! tbjujt U jj @h'bltf-d b

analitiniai scenarijai,
jogpsnbdj kpt!johbwjnp!joleplvnfou”™!hsboejo_ t-
automatiniai atsakymai pagal RAG,

bubtlbju”™!js!wj{vbmj{bdjk"!l sjnbt/

E m! npevmjo_t! tusvliu spt!ljflwjfo"! fubg' ! hb¥Wjnb! gbu
filtravimasY b o b Mj \fizualizavimasY sf { vmubu™ ! f/llt gpspbwjcmiptl vt! hbmjnb
pakartotinai,-qsj ubjl zuj!js!tvkvohuj!_ ! obvkbt! hsboejoft!Il bjqg
JoBjojfsjbnt-!wbepwbnt!js!bobmjujlbnt!ubj!buwfsjb! hb
l pep-!lvs_ !"hbmjnb!tvIivsuj!obvepkbou! MMN-! gbwj ebmv/ ! U
bvupnbuj {vpuj'!ujqjoft! pqgjfwethldg&pdf tjwtl-I!viswg j wgmttfj!l Ibjsfulpwk
bjol jbjl'eplvnfouvpubt!js!tlbjesvt!wjtjfnt!lpnboept!o

Automatizuoto ETL Pipelines ( 7.2-3 pav.), Apache Airflow ( 7.4-4 pav.), Apache NiFi ( 7.4-5 pav.) ir n8n
(746 pav, sbol j bgs-pdtfltj"dubjviupnbuj { bwj nkprti- hpchvjto!j jbaptarkd ncjnbpvl 'b n t
knygos 7 ir 8 dalyse.

IDE su LLM palaikymuj s! ¢ "t jnjl qgqsphsbnbwjnp!gblfjujnb

Dirbtinio intelekto j ouf hsbwj nbt! ! 1 "sjnp! gspdftvt! I fj_ jb! gsphs
bgmjol pt! ofc_ sb! ujl! ufltup! sfeblkppgdjWbjdttub!! tjp abholj tt
gbhbmcjojol bjt-!Thbmjo, jbjt!ltvqgsbt uj 'kgipveikatdmuipasmphj | ' -
kodogsbhnfoubt/ ! Sj ol pkf ! g bdrhtisspneelpktag raydejamassiekiaht!j ¢ sgjmv @ tufj !!
_qsbtujojp!l "sjnp!sjchbt

"GitHub Copilot" (integruojama su "VS Code", "PyCharm™): dirbtinio intelektopagalbininkas,
l vsjt!lgbhbm!l pnfoubsvt!bs!ebmjojvt!bgsboznvt! hfof
gbwfstebnbt!vBcbjhubjt!tgsfoejnbjt/

Cursor) WT! Dpef lo Hifww fim*v!I!BnfF j eBj b!of!lujl!cbjhuj! sboz
| mbvtjnvt!gspkfluvj-!tjfolpuj!qgsjlmbvtpnzcj“!js!np

"JetBrains Al Assistant”; ! # Kf uCsbjot! JEF#! ) _ tl bjubou! #QzDi bsn#
|l pevj!bjoljouj-!pqujnj{vpuj!jsluftubnt!l vsuj/

"Amazon CodeWhisperer", "Copilot"analogas- ! | vsj bnfl ebvhjbvtjbl!e nftjp!
"Amazon"BXT! gbt mbvh* ! tbvhvnvj!js!qgbmbjlznvj/

Bufjobo, jbjt! nfubjt! gsphsbnbwjnbt! mbcbj! gbtjl fjt/! Ql
pereis pienpef mj “ ! j sbhlsevi gmuffdul”" spt-lgegehkbhubpwpkp|j! cvt! mbcj |
tjtufnpt! qspkflubwjn'gflsphe] s bo me jo kodof hof Loff BsE)egilej t ; !

eplvnfoubdj k"' ! js! qtPlogrgnaveno ateitis! - g b ¢ I' dBjnkphotj/“!! j s! ej scuj o
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cfoesbebscjbwjnbt-!Ilbj!nbojopt!qgfsjnblufdiojo, !'svuj

Qsphsbnbwjnbt! obu”"sbmjb! |l bmcb! ubgt! | btej f-bZef hpUEF!
bgmjol pt! jonplt! gsjtjubjl zujj!'slgs jnfpogoytenespmogdekup,! ebscp
tj "mzebnpt!l poufltujojvt!tgsfoejnvt!jslnplzebnptj!]

Ubj!'ofgbobjl job!gsphsbnvpupkp! wbjenfot-!tub, jbv! k,
gf sfjtjnftgsjf!Bjoj "-!1Iplzc t!js!gspdft”™!wbmeznp,
Bwbmhzcbj-!'"1bj!bubtlbju”™-!"wj{vbmj{bdjksj!nbst!'t gsf o
wjt!ebBojbv!cvt!bumjflbnbt! hf e&ff swpul oo ULliMopd "'mif jl ul
pokalbiusj s! bhfou”!t" t bkbt

npofj! tvl svt! MMN! gpl bmcjvt! js! gbtjsjolvt!-ujolbn
organizuoti duomenis. i j t ! qspdftbt! bgjnb! jogpsnbdjkpt! jo hbwjn'
usbotgpsnbwjn*!_ !Ttusvliu sj{vpu'!gpsn'!ljs!joufhsbwjn
Ubj Il bou! o jlvepvbnflgjot, '¢p8j fesuvpud'elvpnfo”™! wbmepatekti- ! gbhs|
evpnfojt! wjfob! voj wfstbmjb! agpsmfomj! virlubg b @injuk t gephk § k
Tusvliu sj{bwjnptlugspdf sbfivpbyjsfint! evpnfojnt! uwbsl zuj

cjcmjpuflpt/ ! W fob! jo! hbmjohjbvtj ™ -1! mbokitaPythonvt j “ ! j s
Kj! mfjeBjb! gbuphjbj! bgepspuj! mfoufmj” ! evpnfojt;! gj
ataskaitas.

Python Pandas; ' of qbl fj jJbnbt!_ sboljt!ebscvj)!tv! e

Pandasv Bj nb! zgbujoh" !'wjfu' !evpnfo“!bobmj{ t!js!bvupnbu
j s'gmb, jbvtjbjl!obvepkbn " 8gzicmppbagsphisbnbwsoup! ebmcp i
duomenimis.

Cicmjpuflb! zsb! ubstj! gqbsvpeu”™! _ sbolj”! sjoljozt;! g\
of sfjljb!lIbtlbsu!josbejo_uj!gmbluvIlip!bs!hvmt, jvlop-!
tgs, tuj!gspcmfnbt! of gv e b dtjgs fkaopesjun “g/b'hsj oej oj " !

Pandas yra atvirojo kodo Python biblioteka - ! uf j I j bouj ! ej efmjp! obgvnp!js
evpnfo®!tusvl u’sb-t!-vajqwf dtEtbm b!Gehsrfb uParddasb sclvj !t v! n
ubjlowfjdbsjol bt!lgfjmjtl!tv!evpnfojnjtl!lejscboujfni
programuotojams .

Pythonzsb! bvIio up! mzhjp! gsphsbnbwjnp!  bmcb! tv! gbgsbtu
bvupnbuj {bwjnp-! nbojojojp! nplznptj! js! Bjojbujol mjp
tl bjupnvnbt-! ebvhjbgmbugpsnjol vnbtllljsP pgpmbj#dzluli pp &
ebvhjbv!Iibjqgq!248!1187,psWj jspktpllbjpejpvgbefwfjl ! btejfol!
cjcmjpuflb!zsb!tbwpujolb!gbsvpou“!lgvoldjk”"!tbvhzl mb
whj{e”! bgeps'pkewnpntoegjlebmpmj{ t-! ofvspojoj ! ujolm”
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gbt mbvhpnjt!_ sbolj™/!

—

Ljubjqlubsjbou-!"_tjwbj{evpljuf-!tIbeluvsjufilofnpl b
hbubw”"! gsphsbnjo_ t-cjsmppputdfItdqgfsdejsmol j " -1 vsjvpt!
_usbvliuj!_ !tTtbwp! wfstmp!lgspdft vt/ IsWibuplirzavilhos t jj ! ej e Bj v I
joufhsbwjnp!js! Il ju”™! ubjjlsp'nwjkt”bl!qusbpjh!sgbbnt™j!fllbjubbnnbp!hjkpt!!]
"Python".

#Qboebt#! zsb! wjfobt! gpqgvmjbs|j202RimjviditivisPandds pildictekds| pt j t uf |
butjtjvoujn™!tlbj, jv@34Bpab ) ! ps5B83ad6)ngl gsbpeBoppkf!lojt!t
23!'nmo/ !butjtjvoujn”“!lgfs!ejfo'" -!plubj!butgjoej!wjt!e
obvepkjn' ! evpnf o pokalbiusej86] kf!js! MMN

Pandas Downloads by Year (PyPI Stats)

Paveikslas 3.4-3Pandasz s b! wj f ob! jo 1 ebBojbvtjbj!butjtjvo, jbn"!cij
butjtjvoujn®t!ttlbj,jvt!3135!In/!wjsojkp!2-5!ni

VBl mbvt“! I bmcb! Qbbept §cepkdj pabmphkd! qbo-blljvis ! TTRavy whBsl
tlzsjvkf! #Sfmjbdje! TRMVpBf mbveb{ | bmcb#/


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

JEF! TVI MMN! QBMBJLZNV! JS! Cx TINJ| Q3BPHSBNBMW

sj{vpu“!levpnfo’ewhmdzrsg'bdhltb mhz k f ! ;
jvijslhbmjb-!'"tvufjlebnbt!obvepu]
j kol

Bobmj§!tusvl u’
gbgsbtuvnv-1!hsfj.
fgfluzwjbj!bobmj{vpuj!js!bgepspuj!jogpsnb

Bcv!_ s-BQLirPabdad-t vuf j |l jb!hbmjoh”!nbojgvmjbwjnp!evpnfoj
su tradicine "Excel". Jos palaiko tokias operacijas kaip atranka, filtravimas (3.4-4 pav.), skirtumas tik

ubt-!1l be! TRM! pqujnj {vpubt!ebscvj!tv!Iisfmjbdjo njt!ev
pgf sbuzwjpkpkf!bunjouzkf-"! upe,nerkikidd mjsluwf jelvipjn!f of U !clb\ §

ejfhuj!butljspt!jogsbtusvI]u spt
1D Projoc M Localion u Sl
s Demenoren Brag B RS i
| N |
J,  Pandas v == J
-] [ ] & g py
df _groupby| "Locakion' [ 'Budget(5)']).
\ 4 "
‘h]r];f Location Tortal Busdgeti$) ’r.dg:}
P Yok = DR 000
Seatthe 000000

Pav. 3.4-4 Pandas, kitaipneiSQL- ! hbmj ! mbol t jbj!ejscuj!tv!_ wbjsjbjt

Pandase b Bo b j !

) . t | bj hibranipulwhi duomenimis Python,0SQLz s b! evpnf o’

of bgtjsjcpkbou!evpnfo”

npltmjoj bnt!

l'cb{_ njt/

uzsjnbnt -1

gspdf

gbtjsfol bnbt!

ebBob|j

lobvepkbnbt! |

npoj”

"lcb{j"!wbmeznrg

'bgmj ol pkflejefmjfnt!evpnfo

Python programavimo kalbos Pandas biblioteka mf j e Bj b! bumj | uj ! of ' uj I ! gbhs
pgf sbdj kbt -!"gbwz{eBjvj-!tlbjuzuj!js!sbozuj ! mfouf

evpnfo®!ltvkvohjn'"-!"hsvgbwjn'!js!tve_ ujohvt! bobmj:

i jboejfolc#@mg phutf # b! obvepkbnb!oflujl !blbefnjojvptf!u
suLLMnpefmjbjt/ ! Qbwz{eBjvj-! #KRtub 3ABGH el mjj earvifolp ) # G n db ft
kodonpef m, 4MBb Nz gbuj oh' ettt ubkwl pmeSvspjnéflopjanbjjtt-!'! upe_ m! v
gbhsjoejoj ! js!qgqjsn”“"k”™! buwfk”™! kp! jo mfj epawf3d4Bvwp! c’
apdorojimas CSV formatu ir integracija su Pandas biblioteka tiesiogiai pokalbiuose.
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Llama 3.1

Enter your prompt

Can you plot it in a timeseries?

DF

Structured
data

Pav.3.4-5Wj f obt ! jo Il gjsn"k”"!js!gbhsjoejoRl24mt NfaMab #! | pnboept ! |
3.1,cvwp! gs p hs b naudojant "Bgndeg't !

Pandasyraf t nj oj t!_  sbol jt!njmjkpobnt!evpnfo”!npltmjo
svpo jbo,j"ltevpnfojt! hfof s.Pagmitint Pandas"be j scuj oj bn! j
kplj !l pep!gblfjujn”™!lcvt!ejeBjvmjt!Bjohtojt!_1Igqg
bgepspuj!evpnfojt!qgfs!lfmjbt!njovuft-!plof! wbmb
evpnfo”! hfofsbuzwjoj[@lBJ! npefmjbnt!nplzuj!

-Kf otfobt!l vbohbt-!?OWIEJB!_ | "s_kbt!js!lhfofsbmjojt!ej:
Naudojant "Pandas™ ! hbmj nb! uwbsl zuj ! js! bobmj{vpuj!evpnfo”™! sjc
hbmjnzcft/! Opst! #Fydf m#! gbgsbtubj! hbmj! bgepspuj ! jIlj
bgepspuj ! evpndb2pavslddpawg.ividdav)- ! | vsjvptf!lzsb!lefojnuzt!:
B9y ' j ' hbmjnzc_ ! mfjeBjb! obvepupkbnt! bumjluj!tve_ wujoh
wj{vbmj{bdjk"-lubjg!tvufjljbou!hjmj”"! Bwbmh”"!js! gbmf

up-! Qboebt!uvsj!tujqgs]l90c!feojerswipjn!froj mj!'lkgpaoib!jdsgmhdbnvpuptk
pasaulyje (Kaggle.com, Google Collab,Microsoft® Azure 3Op uf cppl t - ! Bnb{ po! Tbhf Nbl f :
obvepkb! joufsofuf! bscb! of! joufsofuf-!upe_  m!l hbmjnb! s
Il pljbj!twfstmp!gspemfnbj!tqgs, tuj/
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Ebvhvnpt! #Qzui po#! bobmj ujtoygsVvIlaqs psdf{tv'p'ut b kesmpomsf bot”!! zgspl
DataFrame- ! | vsj " ! ufjl jblQUbegbthbmojombpufish mbol tuvt! | sbc
duomenims tvarkyti, analizuoti ir vizualizuoti.

DataFrame; ! voj wf st bmvt ! mf oufmj " ! evpnfo” ™! gpsnblt

EbubGsbnf!zsb!gbhsjoejo_ !-Qbpébw] oHa46pai-0!U pvhs!jtputs!viljuniv
bujujolb!butljsvt! pckfdkuVvitd!i bbsdb lufshotwtj- !bg!-t gbwmdfnhjuls
tusvliu sb! wjy{vbmjbj! qgsjnfob! #Fydfm#! t 1l bj _ jvpl mft-]|
mastelio keitimu ir funkcionalumu.

DataFrame-u b j ! | pnqgj vuf sjp! pgf sbuzwjpkpkf!bunjouzkf!th
buwbj {ebwjnp!js!bgepspkjnp!c ebt/

DataFrame -u b j ! | pngj vufsjp! pgqfsbuzwjpkpkf! bunjouzkf! tbv
bgepspkjnp! ¢c " ebt/ ! Mfoufm kf! fjmvu_tf! hbmj! butjtqgjo
stulpeliuose -k “ ! t bwzc_ t ;! | buf hpsj k pkaina, teriinanif parz Be to, toljojes e j o b u

mfoufm kf!hbmj!c uj! | s (41618 pas.)n bsd jekvbp!nbfgojzft!!wojqfjof' !lng snpj Kkfp
u'"ltubo, j ! tl (9sldqQpav)/ ! B slptkkf wful"upsj {vpu”! #Qboebt #! pqf

kiel j vt! mfohwb! gj musvpuj-!hsvgvpuj!js!lbqgjcfoesjouj! ej
STRUCTURED
Column names [
s et Mme  Cogory  FombyName  Meigh M X Aeanfintforidin. ¢ PeamdogBurkie 7 kit J
] m— 2 e Ee =
431144 | Sngle-Flush 25T Doors Srgle-Flush AT AITE 2001508 -10.2008 FAAEE2 Level 1
431196 | SngleFlush  OST Deerns ) ssesTaITE 12.2281 11707 9.84257 el 2
Index | 457475 | Single Windowe  OST Windows Srgle Windrby (852267717 Jey 11434 11985 580671 Lovel 2
label | 488432 | Gingle Windaw  IST Windawes Srgle Winddw  B88E267717 {_-_].]-:1:'.-!}-—-. 429984 400071 I.—{Zée:i 2)
| APii50 | Sngle-Flush 05T Doors. Sngle-Flush R 1574l 22565 -1E-14 Lewe 1
453697 | Basie Wall OST Wals  Basic Wall 315 In165s 45713 Lanved 1
457540 | Basic Wall OST Wals  Basic Wall 45717 0708 ¥.84257 Laved 1
| L]
Data :

Missing /
value

Paveikslas3.4-6 Tubuzcpt! gspkf |l ubt !'zlsthj! g!lwg mpruf d " mfsourfbrt 't v! f mf
fimvu_ tf!js!busjcvubjt!tuvmgfmjvptf/

#0Owj ejb#! bgtl bj, jbwp-! I be! kbv! ebcbs! jlj! 41! qgsp¢
tusvliu sj{vpuj-Ernphéophf-bgebpsBpluj-!js!ojlebmjt!upmjbyv
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Ljiflwjfopkf!_ npo_ kf-ulbgepd phphkbmjumgvdpmmdztcf of ! usf
gbtbvmjp!lpngjvufsj“/ 1" Ebvhvnpt!_ npoj“"!evpnfozt!
pateikiami DataFrame ! mf ouf m_t ! gpsnbuv

- Jensenas Huangas, "Nvidia" generalinis direktorius [91]

Jowbsezl jnf!lfmjbt! fumktijassjPandas:of t ! Ebub Gs bnf

Tuvmqgf mjbj;!Eepphookzs! nvmkkbtuzuj!_ !'tuvmgfmjvt-1]
gbwbejojn"/!Busjcvu“!tuvmgfmjvptf!hbmj!c uj!_  wbjs
cb{j "!'tuvmgfmjvptf!bscb! mfoufmj” "!tuvmgfmjvptf/

Pandas Serijaz s b! wj f onbu_!'evpnfo“!tusvliu sb! Qboebt! gsph:
tuvmgfm, ! mfoufm kf-!1lvs!ljflwjfob!sfjlon_ !bujujol

Pandast f sj kpkf! zsb!ebvhjbv!Ibjg!511!busjcvu”“!js!nfup
of _,uj !l _ ujobj!mbol tuvt /! Tawjvinod flnjov!jl!fhubvngjyudfl ey jkfut”j! phhbj nk
bumjluj!nbufnbujoft!pqgfsbdjkbt-!gjmusvpuj!evpnfojt
fimvu_njt!jslebs!ebvhjbv/!1Cflup-!"#Tfsjft#! gbmbjl p!
ejefmj“"levpnfo“™!sjoljoj” ! bqgepsjpnkbjnt /-1l @bowzez{he Bojuvjj!-t!vh
mf ohwbj ! gbebvhjouj!wjtbt!sfjlonft!joltlbj, jbvt-1!1qgb
tve ujohbt!usbotgpsnbdj kbt! ofsbo zebnj!tve ujoh”!dj

Fimyuevpnfo"hbmpfomzuf'!joefltvpkbnpt!vojlbmjpnjt!s
mfjeBjb!hsfjubj!Ifjtuj!js!lpsfhvpuj!lpolsf_ j ! fjn

Indeksas; ! gbhbm! ovnbuzuvptjvt! ovt ub uPamdag, kiekviemaj ! | vsj buf
eilutei priskiriamas indeksas nuo OikiN-2! ) | vs! O! zsb! wjt " !evpnfo™!s nfm
Ub. jbv!joeflt' !hbmjnb!gblfjtuj-!Ibe!kjt!bgjnu”™!tnq
unikalias charakteristikas.

Evpnfo”! s nfindekspvinfag sfvj oj1”j!b- 1 bel I jflwjfobj!fjmvuf,]
gbwbejojnbt!bscb! fujlfu_  -!1vsj!wbejobnbl!evpnfo”™!s

E v p n ftipai: DataFrameg b mb j | p! _ wbj sjvt!evpnfo“lujqvt-!_1tlbj
“datetime64” ir “obect’ tekstiniams duomenims. Kiekvienas DataFrame stulpelis turi savo
evpnfo“tltujqg'-!'lvsjt!mfnjb-!1pljbt!pqgfsbdjkbt! hbmj

Operacijos su duomenimis: "DataFrame# ! qb mbj | p! ebvhzc, 'evpnfo”™! bgeps
_tl bjubou!bhsfhbwjn"!)ahspvgcza*-!tvkvohjn"!)anfs
gbebmg&j mbfVvewohjn" !jslebvhfm, !l ju"!evpnfo”™!usbot
Nboj gvmj bwj: bateaFrameme Be¢Bj b! gsj e uj ! js!t gbo bmjouj!tuvn
ejobnjol bltusvliu sb-!lvsj*"!Ihbmjnb!Il fjtuj!qbhbm!ev
evpnf o” ! wj { vibbmj el pokwlj onb!tj;duf hsvpuvt! wj{vbmj{bwjnp!n
gpgvmjbsjpnjt!evpnfo®™! wj{vbmj{bwj apdSegbamj pufl pnjt
DataFrameh b mj nb! mf ohwbj !l powf suvpuj!_ ' hsbgjlvt!js!ejtlt
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hsbgjol bj/

Evpnf o™ ! _ wf t u"Pandas"pateikia fumkcijas, gkirtas duomenims nuskaityti,

jngpsuvpuj!jstfltgpsuvpuj! !, HEkce'SIBONIHTMLNSQL ! gpsntk

up e'DamFrame"galiubquj ! gbhsjoejojv!ievpnfo“™!sjoljnp!js!c
Skirtingai nei CSVir XLSX "Pandas"DataFramet vuf j | j b! ebvhj bv! mbol tuvnp! j
evpnfojnjt;!"hbmj!bgepspuj!ejefmjvt!jogpsnbdj kpt! | jf

evpnfo®“lujqvt!)_ tlbjubou!ebubt-!mphjoft!sfjlonft!js!
bhsf hbwjnp-!"tvkvohjnp!js!wj{vbmj{bwjnp! hbmjnzcft/ !
ujqvt!jsltusvliu s -1 p! YMTY! ebBobj!c ob! bgl sbvubt! g

#EbubGsbnf#!jomjflb! pqujnbrjgw!pgbttj djbolujpmblul fbjwy mjv!j B
dirbtinio intelekto -modeliais ( 3.4-7 pav.). Upmftojvptf! tlzsjvptf! cvt! jot
l'jflwjfobt!jotloj "l evpnfo”™!btqflu”™-!"ubjqg!gbu! 9!1 o0zh)
tokie kaip Parquet, Apache Orc, JSONFeather, HDF5] s! evpnf o™ !81@pav | mpt ! )

KLSX Pandas DataFrame

% Storage Tabular Tabular Tabular
/—\ Ussne Office tasks, data Simple data Data analysis,
& presentation exchange manipulation
$ Compression Built-in Mone Mone (in-memory)
%
; High

a,.-" Performance Low Medium t;ipltznr::&{:r

g i a

) High (f ing.

{?‘-;- Complexity igh {formatting Low Low
” '(. styles)
|. -
P Data Type Support Limited Very limited Extended

Medium (memaory

ﬁ Scalability Low Low limited)

Pav.3.4-7 DataFramez s b! pquj nbmvt ! gbtj sjol jnbt!evpnfo”™!uwbsl zn
obovnv!jstjogm tujojv!ievpnfo™!lujg”"!gbmbijl z

E m! tbwp! mboltuvnp-! hbmjpt! js! gbgsbtuvnp! Qboebt! cj
#Qzui po#! evpnfo”™! bobmj{ t! tuboebsuv/! Kjf! jefbmjhbij
tve ujohjfnt!bobmjujojbnt!wbn{ezasbnt! |l vsuj-!zgb, !'IDb
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_ LLM CHAT N
- I [ T vy
|.5| pandas |.g| + & () ¥ &
© FILTERIng
T ey e o T ' Filter the data in the project to
e keep the wall category items in
1 faesn Vmdaw YWesiow VTN {E | as tmlmuim

O GROUPing

Group the project by the “Type
Name" parameter and show the
valume of each group.
© PIEchart
Choase the first 20 types by
‘wolume and show the result

253 Ple chart

Pav.34-8MMN! t vgbgsbtujob!t" wfjl"'ltv!#Qboebt#;!wjfupk! Il pep

ijboejfo! Qboebt! bl uzwjbj!obvepkbnbt! MMN! gbhs_,tuvptf!
LlaMa, DeepSeekQWENj s ! | juvpt f/ ' Ebvhfmjv! buwfk”-!1bj!npefmjt!
bgepspkjnv-!tevpnfo“!ujlsjojnv!bs!bobmj{f-!kjt!hfofsyv
E m!up! EbubGsbnf! zsb! obu”sbmj! #I1 b mc kil ireeleltin(f3d-8 nt ! buwhb
pav.).

ijvpmbjljo t! evpnfo”™! ufdiopmphjkpt-! uplijpt! | bjqg! 1
bvupnbuj {bwjn"! js! joufhsbwjn"! I wfstmp! gspdftvt/ ! Kj
tgfdjbmjtu”“!lebscp!l s w,!js!lvBujlsjob!gblbsupujo_!pgqf

Upmftoj!Bjohtojbj;!'uwbsjpt!evpnfo”™!tjtufnpi

P jpkfl ebmzkf! bgBwfmh_ nf! gbhsjoejojvt! tubuzcpt! gsbnpc
bgjf!tljsujohvt!k“"!'tbvhpkjnp!gpsnbuvt!js!!ddabFmj Wwhyemf !
bgepspkbou! jogpsnbdj k" /! TvBjopkpnf-!1lbe! wfjltnjohbt
gsj. njnp!js!twfstmp! qgspdft”™! bvupnbuj {bwjnp! gbhsjoebt/
pshboj{vpuj! tbwp! evpnf djotd'lo_ 'h ko en fesf n_ b glepposlpvksj n p !
transformavimo etapuose .

Bgjcfoesjobou!o°oj'" !l ebm, -! wfsub! gbcs_ Buj! gbhsjoejojvt]!
nfupevt!bumjflbou!l btejfoft!vBevpujt,;

[ Atlikitet bwp! gepeofintd o ! bvej u’
(0 Tvebszljuf!wjt"!lgspkfluvptf!obvepkbn”!evpnfo”!u
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(1 Nustatykite, kuriee v pnf o™ ! uj g bzjs!'bj!st!wbpsecfjnbjvbtjj!!' k "t " ! wf st mp!

(J nustatyti problemines sritis, kuriose informacija e b Banp jf | b! of t pmastdi u " svpub
t us v | udarbs weprieibama.

Qsbe | juf!gpsnvpuj!evpnfo”™!wbmeznp!tusbufhjk"®
(J kelti politikos klausimus ir standartus, kaipelgtissut | j suj ohbjt!evpnfo”™! ujq

(1 jobobmj{vpljuf-!lvsjbt!tbwp!ebscp!fjhbt! hbmjuf
oftusvliu sj{vpuvt!evpnfojt!_ !'tusvlu sj{vpuvt/

(0 Tvlivsuj'!levpnfo®“™!tbvhpkjnp!js!lqgsjfjhpt!gpmjujl"
| pogjefodj bmvn® /

ejfhuj!js! wbmezuj!gbhsjoejojvt!ebscp!tv!ievpnfc
(1 Qbtjsjoljuf!ujolbn'" ! JEF-! baj itiy§obde"@rbg"Jupyter t “ ! vBe
Notebook").
(C Qbcboezl jwjtujp af] NkkiNkonfidenciblipiovarkysk “t “ ! bt nf ot !
duomenis.

(0 Qsbe I juf!fltqgfsjnfouvpluljbe!vh ba@bnaixibSKwf 'c § t mj p u f
duomenis.

(1 Bgsbo zIl juf! MMN!ujgjoft!vBevpujt-!lvsjbt! bumjf]
evpnfo“lcb{ft-!js!qgbqgsbozIljuf! MMN! bvupnbuj {vpu

Taikydami©c j vBjtdht oj vt ! hbm tjuf!gbmbjqtojvj!lqgblfjtuj!tbwp
ovp!butljs"-loftusvliu sj{vpu"!evpnfo”™!sjoljoj" ! qsjf
gsjfjobnv!jslttvgsboubnv!uvstuv! vV@sbefl pgjbmidyranpoleEb Bb GB
Pandas,g b mf j t | j u f, duterpatizugkite g § BIMNoks bt u ' nhaudBdami python! (pvz., Excel

tlIbj, Dvpl m t

Lfuwjsupkpkf! lozhpt! ebmzkf! ebvhjbvtjb!-e envfpinfpd” tv
pshboj{bwjnvj-!tusvliu sj{bwjnvj!js! npefmjbwjnvj /! EI
tljsujohvt! evpavp!"QBE®!muglogfvittu™ ! jIl-gbwhbg {jeb! {j 84 \DIBIE! :n
evpnfo“!sjoljojbjt-!ubojpowjnvibobthhb{dqjghs! dbhipjno tj
evpnfo®™! sfjlbmbwjnbj-!1bjqg! tubuzcpt! gspkfluvptf! Iv
o jbnfl!gspdftf!hbmj!qgbe_uj'!ojvpmbjljojbj!lbmcpt!npef

TN,
_\. —

—
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IV DALIS
EVPNFO ™ ! L FORGANIZAVIMAS,
TUSVLUXx SJ[ BWINBT-! NPEFMJBWJNBT/

Lfuwjsupkpkf!ebmzkf!ebvhjbvtjble nftjplttljsjbnb!nfup
tljsupnt!tljsujohbj!jogpsnbdjkbj!gbwfstuj!bvliocupt!Iop
evpnfo”! sj ol j apjatamite/vipdeftob njskjj!l bmbwj n” ! gpsnbwjnp!js!
eplvnfoubwjnp!qgspdftbj-!lvsjflzsb!fgfluzwjpt!jogpsnb
tubuzcpt!gspkfluvptf!gbhsjoebt/ ! Qbufjljbnj!qgsblujojb
jogpsnbdj kpt!johbwjnepjovhfwhjsj wbyjbmlifoufl! Y QEG) " ! gbj
CADnpefmj“"*! nfupebj!tv!_ hzwfoejojnp!gbwz{eBjbjt/! Obhs
jo sb(Regex'! j s!l ju“!gsjfnpoj“"!obvepkjnbt!bvupnbujojbnt! e
patvirtinimuirgbuj I sjojnvj/!'Evpnfo“! npefmjbwjnp!qgspdftbt! ]| pc
mphjojv!jsltgj{jojv! mzhnfojnjt!bgsbo pnbt! Bjohtojt!qgqp!
tubuzcpt!gsbnpo_ t!tqgfdjgjl*" /! Efnpotusvpkbnj!l pol sfu’
obvepkjnp!gbwz{eBjbj-!tjfljbou!bvupnbuj {vpuj!jogpsnb
gbuwj sujojnp!gspdftvt/!'Tj mpnjlwfjltnjohj!bobmj{_ t!s
c ebj-lejejobouzt!bobmjujo t!jogpsnbdj kpt!gsjfjobnvn
valdymo lygmenimis
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SKYRIUS 4.1.
EVPNFO | LPOWFSUBWYNBY SJIT VPU' | GPSN’ /

Evpnfojnjt! hsjoeBjbnpt! flpopnjlpt! fspkf! evpnfozt! ul
Il mj "ujnj /1 VBvpu! ovpmbu! qsj ubj | j v irjogpfdarmhajamsy p s mbpdoj kt'!!wjjt

ebBojbv!Itjfljbl!tvgpsnvpuj!wjfo'!ltusvliu sj{vpu'levpn
wjitjfnt! qspdftbnt/ ! i jvpmbjljo t! jogpsnbdjo_ t! tjtuf
t' tbkbt-!p!_ ! eafptnftolid\ldwtdsbtluhbtm ! cf u! jogpsnbdj kpt! gs
ilgiau.

Norint efektyviai dirbti su duomenimis, svarbiausia juos ne be galo konvertuoti ir
usbotgpsnvpuj-!cfulovp!gbu!gsbeBj “!ujolbnbj!pshb
hbmjo, j" 'vBuj !l sjouj!tlbjesvn' -!bvupnbuj {bwjn"!js
ciklo etapuose.

Usbejdjojt! nfupebt! wfs,  jb! sboljojv!Ic ev! I psfhvpuj!
| fjtuj!busjcvu”!gbwbejojnvt-!Ipsfhvpuj!gpsnbuvt/!i]
ujl 'vBnbtl vpkb! gspcmdihtbij ¢ p jsurstdvabtvgspj sbn! bvdg ckv'slus blu® / ! E. m!
gsj I mbvtpnpt!ovp!lpolsf,  j"!gsphsbnjo t!_ sbohpt!tqgsf

Upmftojvptf! tlzsjvptf! bqgqubstjnf -1 Ipdjwy!myapjstkuro hbj ! t
vojwfstbmjvt!npefmjvt-!ItvnbBjouj'!qgsjl mbvtpnzc, 'ovp!
u/tz/ ! tevpnfojt!lbjg!tusbufhjo_,!jouflmj”"-!lvsjvpl!s

Jonpljuf!gbwfstuir!gpWwi/pfomvimpe8QREGSspufvipubi
formatais.
Tubuzcpt! qspkfluvptf! ejeBjpkj! ebmjt! jogpsnbdj kpt! z

bgsbobj-!cs Bjojbj-!"tqgfdjgjl bdj kptiek formatob tek turfnibe , j bj -
gpBj-bgjtw!ol j ob! jbovuuf phnsbbudjj{kb wjjns !/

Lpowf subwjnp!_ !t"tusvliu sj{vpuvt!bscb!qvtjbv!tusvl
gsj !l mbvtpnbj!ovp!_ wftujft!evpnfa“™!lujqgp!js!lopsjn”!

Evpnfo”! usbotgpsnbwjnbt!jo!loftusvliu sj{vpupt! _ ! tus\y
procesas qsj | mbvtp! ovp! _ wftujft! evpedBIHjujwbBj! njbs!! ebj oebf nm {!
j oBj oj(3.x5pavyjts! bobmj uj,ojptksdab-hbplugbmwbs”™ -1 tvuwbsl zu' ! e
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UNSTRUCTURED STRUCTURED

Ay MRE ol

| .-__.I-_ ¥ “
e f 11
. = = bills ez L&)
= = » documents : '

e = scdn contracts 1 E J
= - invoices.
= |

=TT s
Paveikslas 4.1-10f t usvl u " sj {vpup!ovtl bjuzup!eplvnfoup!l powf sul

mfoufm t!gpsnbu® /

Epl vnfiRD&EG b wf j Ijtsmh unaléttimast usvl u’ sj { (pllwavipsmbmlvjl gt oj°o | b
gspdftbt-!tlvs_ !tvebspl!ojfl!lfubgbj ;
Jous)bvjlbbnf ! fubqgf!_ I fmjbnbt!o bmujojp!eplvnfoubt!bs
oftusvliu sj{vpu’! eypwd {oPBFewjdijvndi mmjbte T wjvpusbvl b-"!
arba schema.

Evpnf o” ! usbo t(ransfomnb)v@Qjpd utp!! t f I b! of tusvli u sj{vpu”! evj

usbotgpsnbwjnp!_!'tusvliu sj{vpu' 'gpsnbu' ! fubgbt/ ! C
joufsgsfubwjnbt!jo !l wbj{e”! obv e ahakimuapdorgjmp o_ ! Bf ol m”
metodus.

Evpnfo”™!_ | mjnbt(Lopd: bgskutinibnveletade ppadroti dtuomenys

jotbvhpnj!_  wbjsjbjt! gxsS¥HxXMmyBJON tolespibnwdarpug 8fpringto- ! DT W
gbtjsjoljnbt!qgsj!l mbvtp!ovp!lpolsf_ j"!sfjlbmbwjn™!

P jtlqspdftbt - (Bwiad,jTransforh,idaEUMbumj fl b! gbhsjoejo_ !wbjenf
evpnfo”! bqgjep!spwkt njffel't bnj bv! bqgub s u b:itEktiadt Transfork, fLdad'.F UM! | s !
Tolau b g Bwf mgbwn{ €lByjjvat!-_'wbj sj ! gpsnbu”™! eplvnfoubj! usbot
duomenis.

PDF-epl vnf oup! |l powfsubwjnp!_!mfoufm ! gbwz{ez

Wj fob! ebBojbvtj ™! vBevp, apdorott spdrifikacgjas PDF dosnmatk.f @ pusv_pet bfnl j !
gbefnpotusvpuj! qfs_ kjn*!ovp! oftusvl u’ sdg{okphus’j!oe vlpjnnffol”
gsblujo_!'!gbwz{e, ;!'mfoufm t!jotlzsjnbt!jo! QEG!epl vnf ol
(4.1-2 pav.).
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UNSTRUCTURED iri STRUCTURED
_— A " - i i

1 Task Mumbet Task Mame Task Descrigtion Assigned To Deadline
TTam—— = — | 1 Procure Bullding Materials  Purchase concfete Srmith 211002024
& | 2 Fowndation Preparation Excavate the pit and install rebar Jahnson 252024
E— :-____. i 4 3 Foundation Conciete Pour Pour concrete into prepated pit Williams 2024
e 5 4 Brick Wall Installation Bulld walls around the loundation  Brown 2/2R/2024
e e B 5 Rootinstallation Install ramework and roof covering  Diavis 31072024
MR e = - 6 Intenor Fmishing Complete interior work Miller 202024
T Electrical Work Wiring and socket installatbon Wiksion 252024
4 B Extertor Findshing Facade painting and window fitting  Moore AiG2024
10 9 Interior Doar Installation Install entrance and interior doors Taylor 4102024
11 10 Fhooring installation Lay dovin Hoor coverings Anderson 411572024

e )

Pav. 4.1-2 Skirtingai nei PDF, CSVirXLSXgpsnbubj ! zsb! gmb, jbj!gbgmju, !'js! mf
whjsjbt!evpnfo”™!wbmeznp!tjtufnbt/

—

LLM kalbos modeliai, tokie kaip ChatGPT, LlaMa, Mistral DeepSeek Grok Claude QWEN labai
tvgbgsbtujob!evpnfo®™!npltmjojol “"!lebsc"!tv!ievpnfojnj
npl znptj!qgpsfjl_!'!js!mfjeBjb!ebvhfm, !vBebwjoj "!tqgs, t

Upe. m-!vBvpu! hbjo I mbjl " !)dbBpjetowntjj! tjq!s# ol chl" P vyfou®mm
teminiuose forumuose ir pokalbiuose) bs! | sf jgebnjftj! _ ! evpnfo” ™! bgepspk
gbtjobvepuj joptvembij ¢jp jMMNd chob! mi jnfzQbdijp™d!l b! gbufjl uj! v
npefmjt!qgbufjlt!gbsvpeo u' telpden-flotul'j!s u'mflopudwfjs U wmpsjn'bQ

& Tj " tol jjuufl't uj o, bevkdriamnbL¥ modkliui (CHATGRT, LlaMa Mistral
DeepSeek Grok Claude QWENarba bet kuriam kitam):

Qbsbokzpeufufl taljjmpo !l IQESG bInjfol zlswd jmf lolugenht ! uvs_ u
gbj mp! Ibfsnhjvnflaoy'qg!l!j st hs Bjouj!jotljsu"!mfoufm !I
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B LLMnpefmjt!butblzn"!ebBoj bvtj bj-!!lgdfutfljoljt!!IIlI b
obvepkbnb!evpnfojnt!bgepspuj-!bvupnbuj {vpuj
_ Ereate in LLM Chat

ace # PDF_to_table.py

import fitz # PyMuPDF

import pandas as pd

1MPpoOET TXe

#i :'.'.f-ln.-. the path to the POF file

pdf_path = r'C\Task Number. pdf'

t Step 1: Extracting text from the PDF

def extract_text(pdf_path}:

Extract text from a PDF file.
Args: pdf_path (str): Path to the PDF file.
Returns:str.: All text extracted from the PDF.

document = fitz.open(pdf_path)
text = '
for page in document:

text += pagde.get_text()
return tText

extracted_text = extract_text{pdf_path)

Run in IDE

Pav. 4.1-3 LLM atsakas Pythonkodoj s! kp! cjcmj pufl "1l cfjlgblfu™!)Qboe
failo.

i1 | (p4el=3 'pav.) galima paleisti neprisijungus prie interneto wj f opkf ! jo I gpgvmjbsj " !
nj o_ kpnf ! :bPgCharm,jViswal Studio Code (VS Code), Jupyter Notebook Spyder, Atom,
Tvemjnf!Ufyu-!Fdmjqgqtf!tv! QzEfw!_ tljfqjv- Jupyieppaboz-! Xj o
bscb! gpgvmj bsj bj t! :jKagglé.com, f{Goggle Cdilgbt Microsofh Azurg blgtebooks,

Amazon SageMaker.

2 Aj o ht"komverfudti"obvepkbnf! gpgvmjhbsij)lkvdjQblojecbtt b ijj lwjmlj paud b
skyriuje "PythonQb oebt ; ' of qbl fj jbnbt!_ sbkadjt! ebscvj!tv!ev
gf stl bjuzuvnf! jousbvl uj dstujfolttbuv hp uvervip'ngwvp nfso “nlfsm nf 1
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mf o uf marllaXigKB&j m'

jljbl!l pep-!1vsijt! | pgobowfnspu v p'uEdpymabGsub n'fmf ouf n
juf!

Nbo! sf
I |l pe" -!lvsjt!jotbvhpu"! EbubGsbnf! _ ! DTV

qsj e,

B, LLM atsakymas :
_Create In LEM Chat

e

! o
(G
@0 @ & PDF o tablepy b -

& Step 2: Converting the extracted text to a DataFrame
def text_to_dfi{text):
Convert extracted text to a pandas DataFrame.
Args: vext (str): Extracted text from a POF fils.
Returns: pandas.DataFrame: DataFrame representation of the text.
lines = text.split('‘n'}
data = []
for Lime in lipes:
if lime.stripl): #& Check 1f line is not empty
data.append{re.split(r''s{2,}', line))

t# Determine the number of columns based on the Llongest row
num_columns = maxilen(row) for row im data)

& Create DataFrame with dynmamic ¢olumns
df = pd.DataFrame{data, columns=[f'Column{i+1}' for i in ranve{num_columns)])
return df

df = text_to_dflextracted_text)

# Save the DataFrame to a £S5V file

csy_path = 'Cr\extracted_table,csy' f,-f
df .to_csvicsy_path, indexsFalse) |" .
—
FtunlnlDE

Pav.4.1-4J0o ! QEG! jo t |l jsupt! mfouf m_ jts!ljpotwd vshupokgjpmbott !/ |

Kf j!wzl ebou! |l pedlBpavzAlldpab) | miwf éb! e m! us I tubn”! cjcmj
failo kelio, klaidosu f | t u" ! hbmjnb!ujftjph!ovl pqj kvpuj-idddis uv!t v!
Npefmjt! jobobmj{vpt! I mbjept! gsbofo jn" -1 qgbbjoljot-1!1|
papildomus veiksmus.
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Ubjg!t" wfjlb!tvMyMNSabjpqpkulY YorgsthsiifhisupBubnbt j|t !
s zoYztaisymas-ubn! of sfjl jb!hjmj "tufdiojoj ! Bjojl[/

Naudodami LLM g p | b mprogramés paprasto teksto v Bl mbv it ! j s! | f mj phkajiab b! #Qz ui
galime paleisti vietoje bet kurioje IDE, konvertavome PDFe p| vnf ou' ! | ! mf o,kurirkitaip DTW! gp s
nei PDF dokumentas,z s b! mf ohwbj ! tl bjupnb! I pngjvufsjv!js! hsfjukt
wbmeznp!.tjtufn'

i1 | (pdel-3'pav., 4.14 pav.)- ! ov Il pjgejtk bfvu! | vsj p! MMN! gglimé taikyt j “ ! | bnc

efojnujnt! bs! u"l tubo. j boeetvéeryiel) sK "ulbQEG!bevulpwnmfug Y vipuj ! of
eplvnfou“!tsbvup! | powfGSUbfwg infprh _ t! 't qupssvd uu 's!j  svpduf t!

Ub kA jPDRdokumentuoseo f ! wj t beb! zsb! ufl tup-!ebBojbvtjbjlubj!t
apdoroti kaip vaizdus. Opst ! wbj {ebjbftudsthultbuggbdByupj np! cjcmjpufl’
ubjl znbt! mfjeBjb! johbvuj-!bgepspuj!js! bobmj{vpuj! k"~
panaudoti verslo procesuose.

Konvertuoti JPEG,PNGwbj { e' ! . 1tusvIiu " sj{vpu'  'gpsn'

Wbj{ebj!zsb! wjfob! jo! mbcjbvtjbj!gbgmjuvtj ! oftusvl u’
gsbnpo_ t'!obl "I mbcbj!ebvh!jogpsnbdjkpt!tbvhpnb!tlfovp

pavidalu. Tokiuose duomenyse yra vertingos informacijos, ta, j bv! k*“ ! of hbmjnb! uj ftjp!
gbwz{eBjvj-! #Fyodfcrb# 'etvipnjf/o]" Whcjbffie kkfft f ! zsb! ebvh! tve_ ujo
oft! k"l uvsjozt-!tqgbmwpt-!ufltu spt! zsb! _ wbjsjpt-!p!c
apdorojimo.

Tvolvn”"! obvepkbou! whbj{evt! |l bjqg! evpnf\izdaiondperteikiao_ ! | z mb
gsbtn_tlujftjphjojv-!mfohwbj!ljflzcjolbj!_ wfsujobnyv!

apdoroti, kaip taidaro "Excel"'t | bj . pepghbmevpnfo” ! cb{ t!mfoufwmbj{©Opkjou
evpnfojt!gbwfstuj!tusvispecCiabasé vopmppuf l isf {1 hbmjobvielpujjo
ftbo, j'!"wbj {e(d4dS5payogpsnbdj k" !
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0 &Y UNSTRUCTURED TESSERACT
ab STRUCTURED
-1l DATA OPEN SOURCE = DATA
OCR ENGINE e T
£ == . B e s | 1) Ot o Pl o

Ly Fummsh TG Ik L3l L ) 1

Pk P C100 (13 ] L alir] C120m

o - (A F: ] By {5 1] 01,7000

Ferd Py (4K [N ] ¥ [Areeto]

Csac] Cowmie 1100 M raye 1K T 3H0
LaTF  Concrwis KL o w (3101 B 11
ol W T €100 in 4300 [ Cihi ] 17
L Fapghirg (8] M Ao £ 700 i3
Lty Coegls 10 1] R € WK 11
(=] el 1 1£ % 181 i LA iz

&4l et 404 i AL gl {1 ] A0

Fiwi LA o i i 1 D00 £ 20000

o Tkiita t 1 e ©DOROD 4200

Cowdl hvmr b 1 1 percaring 10w i LT

Frad B P I | p=ramiag |0 ala £ T

Pav.4.1-5T1 f ovpuvt!eplvnfouvt!js!wbj{evt!gbwfstuj!_ !tusy
naudojant specialias OCR priemones.

OCR) pqgujojp!Bfol m!buqbBjojnp*!ufdiopmphjkb! obvepkbn
sbjeft!jsttlbj,jvt!eplvnf oudhijtnvfpotvip-t!fqg b wfvsp, ujsbbovu !'pk v g
l pngjvufsjpl!tlbjupnv!ufltuv/!PDS!ufdiopmphj kpt! kbv!
srityje,0° j boej fo! kpt! mfohwbj!joufhsvpkbnp-programasfViehal pl j vt
gpgqvmj bGCRgsffhApoj " ! zsbatviehjo kotla- fl o bvasyy #!! jo | q DboedBbjar” | t v |
palaiko "Google?# / ! Kj ! gbmbj |l p! ebvhjbv!Ibjg!211! 1 bmc”“!js!qgbt]
Qb gs beo glMjpokdlbiogb s be zuj | plelved!leg ou™! hbmjnb!tusvliu sj{vp
ovtl bjuzupt!bscb!ovgpuphsbgvpupt! mfoufm_ 1t/

& Tj "tljuf! uf LtMop lviBrhanb!v)t D i! Kistrel QeepSdek IGislb Claude
QWENbscb! cfuldl vs_ ! 1 ju" *

Qbsbozpeufltljsu" !l powfsuvpuj! KQFH! wbj {|le'" -! 1 vsj
mf ouf m !
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EVPNFO

2 MMN! butbl znf!ebvhfmjyv
gbwfjltm mjvptf!;

L] 2] & group.py

import pytesseract
from PIL import Image
import pandas as pd

#t Load the image from file

image_path =

"I'LPOWFSUBWJINBT! |

P'buwf k™!t ]

CEETY

"fmnt/data/ConstructiontDOC,

Text

image = Image.openiimage_path)

# lUsg peEeTact t 1

text = pytesseract.image_to_stringlimage, lang='eng'}

¥ Split the text 1nto l1ines and then colu

IoWs = text.split{'\n")

data = [row.split{'\t') for row in rows if row.stxip{)]
# Create a DataFrame using pandas

# Assuming the first row 5 The header

df = pd.DataFrame{datafl:], columns=datal[e])

LIES]

o DataFram
pla UdLldr LdirE

Pav.4.1-6J° ! gbwf jl tm mj” ! bs!

i jbnf!

df.head() # Show only the: first few rows

g bvkadése(4 1k6fpav.), h b v u bLLM- jlcolb ve p k b !

(MZEB)

ovpushbvl"”

gzufttfsbdu!

! TUSVI3YXx SJ[ VPU’

"mpnb! obve

'mfoufm t!jotl

cjcmjp

Python* ! wbj {evj! |l powfsuvpu)lpquipbltBfobbmVepkhoB] @8P6' *! |

o jbnlufltuvj!l powfsuvpuj!,

l'tusvl!l u’

sj{vpu'

l'gpsn' -1ul/!

Lpowfsubwjnp!gspdftbt! gbgsbtubj ! Ipaggrinthvaizgdobol t uj o ! |

Il pl zc._

tusvliu sj{vpubjt!evpnf

-l plgp!up!ubjlpnj!
bscb! pckfl ubnt!bugbBjouj/!'"E mlup!oftusvl u’

wbij s

ojnjt/

"t ! bmhpsjunbj

-t j suj
svpub! wl

NorsPDFj s! wbj {ebj! zsb! gbhsjoejojbjl!oftusvlu
gpl bmcjvptf -1
"1 evpknffo“z!sobf!!jwjtll!febbpvehz!'uj s! pgpsagbmif ubj ! tus

bgjnu_,! zsb! fm/! mbjol vptf

ufl tubt/ i

"sj{vpupt!jc
tvtjujljnvpt
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Ufltup!evpnfo“!l powfsubwjnbt! _ !tusvlu sj{\

Cf! QEG! ep!l vnf ou” 4l2ypav.nf olutf Imf ey pu ")! mf o ukldjpav.)- d ppg ref Imwfl s
dalis informacijos projekto dokumentuose pateikiamatekstoforma / ! Ubj ' hbmj ' ¢ " uj ! j s! ov

ufltujojvptf!eplvnfouvptf-!jslgsbhnfoujolj!_ sbobj-1!
evpnfo“! bgepspkjnp!t" mzhpnjt! wjfob!jo!l ebBojbvtj ! vE
formatu, tinkamuao bmj { f j - ! wj {vbmj{bdjkbj!js!tgsfoejn”“!lqgsj_ nj

Qbhsjoejojtt!ojp! gspdftp!-imbnfgubtbwgeap! upt upobn] knb]
tvtljstuzuj!_ "I bufhpsjkbt!jsltvclbufhpsjkbt!qgbhbm!c

Taksonomija-ubj !'i jfsbsdijo !l mbtjgjlbwjnp!tusvlju” sb-1!o0
organizuoti. Teksto apdorojimo kontekste ji yra pagrindas sistemingai suskirstyti
fmfnfouvt! _ '!'tfnboujoft!l|l bufhpsjkbt-!Tubjg!tvgbqgshbt

apdorojimo kol z ¢, /

Ubl tpopnjkpt! | “"sjnbt! bgjnb! tvckflu™! jotlzsjnp-"!1Hbt

Ops_ebnj! tvnpefmjvpuj! jogpsnbdjkpt! johbwjnp! jol uf/l

veiksmus, kuriez s b! gbobo "t ! ltTuvpt-!lvsjvpt!kbv!iubjl_ nf!evpn
Jo us)braikiapo bobmj { vpuj!ufltujojvt!evpnfojt-!Ibel!c’ 1
gspkflup!uwbsl bsboe  jp!w mbwjnvt!js!gblfjujnvt
Kategorizavimas ir klasifikavimas (“Transofrm”); ! hhww'p!lsnbdj k' -1 gw{/ - ! w_mb
j stuwbsl bsbo jpltgblfjujnvt-ttvtljstuzljuf!_!'Ibuf

Integracija (Load):gbcbj hpkf!tusvl uq®bijs{ppjuobunffreésjbpdygfdghqgtf!it, !!
e v p n fvaldymo sistemas.

Qbobhsjo I'jnfluplj" " !t"tjuvbdj k' ;!t"wzltub!gspkflup! wbe
tv! uwbsl bsbe jv!tvtjkvtij-pethppumfagphkj déef 6] wi !l f mt
gsj fBbtujt-!hsbgjlp!lpsfhbuwj(dtipal)j s!' gbufjl uj ! kvpt
Bumjl jnfl!jotlzsjn"! gbhbm! ovnbupnvt ! skadimitjotumet ! Bp e E
evpnf o” ! jo poltransfgrmacijes!-p b vDataFramemf o u f m_ c-v!tl !veshj uppktf-!!  wz | j
w_ mbwjnp!qgqsjfBbtujft*!ljslwfjltnp!)qgw{/-!uwbsl| bsbeo
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I

TEXTUAL A= i D e R

DATA { Hi, we're behind .:’ Ve R x“'., ENGINEER
@ schedule due to the | ki : |
\ rai | adjust our timeline ]
u b5 " # by a week £y

0 | I 0’ N
TE“iEiI; (1= KEY DATA EXTRACTION INTEGRATION INTO THE
NS 1. Project delayed by rain PROJECT MANAGEMENT

g 2. Need to adjust the schadule by one week

CATEGORIZATION AND J B.PH )
CLASSIFICATION 52'! EPH - CPP‘I
# Gauses of Delays

£ Schedule Changes

Paveikslas 4.1-7J° s zo | j obnb! gbhsjoejo_ !'ufltup!jogpsnbdj kb! bqgj f!

joufhsvpuj!lqgblfjujnvt!_ !gspkflup! wbmeznp!tijt
Upmj bv! gbufjljbnbt! |l pebt-!1tljsubt! vBwejbfwgmnpfvljjotlgkbma,j
npef,kgipirbol tuftojvptf!gbwz{eBjvptf]/
&2 Tj"tljuf!uflctfup!lwBlpmbMhMNj ":!' 1 bncbs
Wzl tub! gpl bmcjt!ubsqg! wbepwp; ! #Twfjlj-!Dbutjmjflbn

joBjojfsjbvt;!'"#Ubjqg-!'!"nvnt!sfjljb!gblopsf
scenarijaus, kurisb o b mj ¢ Vi ju g b b botekstinius dialogus,j k | ¢ us b v I
w._mbwjnp!qgsjfBbtujt!js!lc ujovt!ufsnjosu
evpnf o’ L BuomefDataFrameuvs_ u” ! c uj!_ sbo zubt!

[

hvpuj!lufs
u”!

IT'psf hbwjn
DTW! gbj m'
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B MMN! butbl zn' ! gb gs b t-kodag, kutiame tasdpjdmpQeguliaripsog
j © s b j(re -IRegex) ir "Pandas” (pd) biblioteka :

Createin LLM Chat

TEXTUAL 7 — 9" \C * %

DATA

lapnrt pandas. as pd
impoft Ee

B Sample Text data from a discussion Detwesen a manader and an enginegr
text_data = [

"Hi, we're behind schedule due to the rain",

"¥es, we need to adjust our timeline by a week"

g Extract key information elements
def extract_ley_elements(Tant):
delay_pattern = r"(behind schedule|delayed]) due to the {\w+l"

iiﬁx —

_—

O ————————
time_adjust_pattern = T "adjust our timeline by a [(\ws)"
delay_search = re,searchidelay_pattern, text)
time_adjust_search = re.searchicime_adjust_pattern, Text)
delay_reason = delay_search,groupi2) £f delay_search elss Mone

time_adjustment = time_adjust_search.groupii)
if time_adjust_search else None

return delay_reason, time_adjustment

Applying the function To our tedt dat
ertracipd_data = [Ett?&{t_k&y_EIEmEﬂTE(TEN[ﬁ for text in text_datal

# Conmvert the data into a DataFrame
df _pxtracted = pd.DataFrame{eytracted_dats,
columns=["Cause of Delay", 'Time #Adjustment'])

NCEE)

Husn 10 LDE

Paveikslas 4.1-8Qb hsj oejo_t!jogpsnbdj kpt!jolufltup!baqgj"
gbszol jojnbt/

i j bnf ! gbWw&lf7eavk analizuojami tekstiniai duomenys, kuriuose yra projekto vadovo ir
joBjojfsjbvt!tvtjsbojo kjnbt-!tjfljbou! ovtubuzuj! j s
c'tjn"! gspkflu”“-!1lvsjvptf!lwhmezub| gboObvepkkreobmphibjyr
)ebvhjbv! bqgjf! sfhvmjbsj'tjbtTlugvisbjsij dj b jiidgeylixjst p mb W
sfhvmjbsjpty),pbVe¢pkbou ngstatermopmoektd w mbwj np! gsj f Bbtuzt!
uwbsl bsbe  jip] bpsf gdgukplecgkxbdd 'dj kb! gbhbm! o bcmpovt! jo us
w mbwjnp!qgqsjfBbtu_, -!"bscb!mbjlp!gbujltmjojn";!joszo]|
#jilj#' 1 bjqg!mbjl ptgbujltmjojn' /]!

Kf j!'fjmvu_kf!njojnbt!w mbwjnbt!e m!psp!t"mzh”"-11Dbjq
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uwbsl bsbo  jp! Il psfhbwjnbt!ubn!ujlsv! mbjlpubsq(v-!ubt!
4.19pav.) ! Kf j ' fjmvu_ kf! o sb! o !awibufostpldeljoos!fojjl® InBp aBjb™ #!0b sjbl

TEXTUAL STRUCTURED

flx) DATA

— ) =

E
[k

Textstrin Cause of Time
& Delay Adjustment

0 rain Mone

1 MNone week

Paveikslas 4.1-9Tvwf t uj o, kf ! mf ouf m_ kf--11 hwozvl uepBkjfv!ti!hbljpge!" E b ugbbGsf b nl fj
informacija apie esamusw. mbwj nvt!js! c ujovt! mbjl p!qgbujltmjoj

T mzbhTWwfl tup!)ejbmphtpudwmbyodjptbwjpnlyinfjourdpidjbesBin lulss fl jow
gbo bmjouj ! tubuwbwztf!'edjsmijvwjj vt ;! lwsv'sl wnlgt'sutbl hpjuf nqvj ! ftb
cmphbn! psvj-!upe m!_npo_t-! BpP dpeg foarps pavwy tambneitra p! gb s bn
tubuzcwj fu_ kf! jjsahkgte gaktf Vv tuwpj! gvsbjequjp!!csj hbe®" ' of gbmbol j pt!

Eplvnfouvt! js! wbj{evt! _ ! tusvliu sj{vpu' ! gpsnbu’' ! hbmj
atviras ir nemokamas kategorizavimo priemones.

Fmfnfou“!l bufhpsj{bwjnbt!ubjg!gbu!zsb!twbscj!ebscp!t\
gsphsbnjo, ', sboh"!)CJN*/

CADevpnf®M*! | powfsubwjnbt!_ !tusvliu sj{vpu'! g

CADevpnf@M*! tusvliu sj{bwjnbt!js!lbufhpsj{KCADMBIML'!' zsb! t
evpnfo” ! saogbmie pnfozt! cfwfjl ! arpatt veeb !luj th!lpy Bjeblsbm!f usj oj p
ebBothojdb, pvuv! efsjobou! hfpnfusjoj” ! evpnfo”™! fmfnfou\
metainformacijos elementus (qgvt j bv! t usv |l u ussjv{lwp vy t{!vipsucvlr!! evpnf oj t */

Obu " sbm’”t! evpnf ¢BIM)ssemnaosdpadrastai PaBafsaugoti ir neprieinami tiesioginiam

obvepkjnvj-1tofcfou!tqgfdjabhapAPl-vqpbwh If q ¢ p H sb4kjjo pav.)t kot b )
Uplt! evpnfo™! j{pmjbwjnbt! gpsnvpkb! vBebsbt! tbvhpkjnp
jogpsnbdj kb!jslusvliep!_ npo_ kfl!lvsuj!lpngmfltjojvt!t]l
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J J, agadd openBIM closedBIM
rrbigaelll (T
m
Halpuohllna r ® @

Rocks

Paveikslas 4.1-10 CADspecialistai (BIM ) gali naudotis vietiniais duomenimis naudodamiesi API
kvohujnjt!bscblujfl_ k”"!_ sboljbjt

Specialiuose CAD (BIM) formatuose informacija apie g s p k f | u p !sdvyhdsir dtributus kaupiama
i jfsbsdijo kfll mbthjl gjsljlpwjfdpglittzict ufftnwkfouj uj ol bnpnjt!t

vaisiai, naujausivosee vpnf o” ! | mbtj gj | bw{i4ipllpavh.l "' nb{ hvpt f !
Evpnfojutplijfflsbsdi jk”™! hbmjnb! jousbvIiuj! ewjfn! c ebjt;
nb{h" -1 ubstj! bqe pnekprtart pasitinktals ¢ bulf hps wk V! Arba naupojpiit! © b | bt
gsphsbn”! gsphsbnbwjnp! t*tbkbt! )BQJ*! hbmjnb! wfjltn]j
duomenis, hbmj bvtjbjjugbwss | ubsp{vpupnjt! mfoufm njt-"!1vs
sistemose.

Tusvliu seyppuphtimf oufBiM*dAwglsjpck I DBIE! jo hbvuj!hbmjnb!obyv
gbwz{ eBj v | pyRviERandamop(Pandas + Dynamo), ACC arba atvirojo kodo sprendimus
gbwz{ B®pSh arbalFCjs, skirtus IFC formatui.

P jvpmbjljo t!evpnfo”"!fltgpsup!js!lpowfsubwjnp!qgsjfn
js'gbsfohjn'-!DBE! npefmj “"!luvsjo_!tvtljstubou!_!ev!qg
ir atributinius duomenis ( 4.1-13 pav.) -nf ubj ogpsnbdj k' -! bgjc ejobo, j''!

savybes (3.1-16pav.) ' i jflev!ievpnfo“™!tmvpltojbjljomjflb!tvtijf
ljflwjfo'" ! fmfnfou'!tv! hfpnfusjkpt! bgsbo znv! )gfs! gb
susietisujpausj cvubjt;!gbwbejojnv-!nfeBjbhb-!vBcbjhjnp! fu
npefmjp! wjfoujtvn'!js! mfjeBjb! mbolt, jbjl! obvepuj! ev
evpnfozt*-lujfl!bobmjujo nt! bs! wbwbg 2z ntpu'swB euv psy j{rvtplu)jt*
bcjfk“"lujg"!t'evpnfojnjt!butljsbj!bscb! mzhjbhsf jbj/
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Systems

CAFEX COMS PMS
—+CDE ECH CAFM
"~ERP1 ERP4 CPM
—<EHS EPW ERP3

—=BPH ERP2 IHS
CHOOSE PATH TO DATA
L
* L
File Based Data Based
1]
* ¥
I Closed data S semi-structed data EHistructured data
Concept “ i closodBiM B apan BiM
Toois K bt THEROR [ LTCT ¢ Cﬁl& rystan [ e [ Python, LLM. { ﬂﬂ';ml
— Clazaification of m Classification -rn'cL_;:l Table
== ot A . Eueal
= IETR - MysQL
Il—"I :
Data type L= =iy [ J [| i + PastgraSgl
ad e oy~ :_:: i! H f | "[ Il + Dracle DB
l-q- P l--l l--n "'i—__ _l_ PR i . II” [""IH E ‘mhmr
#ﬂﬂdﬁfﬂﬂqég s e 1 i i 1] ﬁ m E
Engineer 1.’2 [T PR P —————— [ r————

Visualization . L

Work result 3!

[ 5"

ut API Table W APl Table |,/

concept @ mmm

Pav. 4.1-11 Informacijos j © | DB E! e v p nBIN) Vdizdab fajidotojui pateikiamas
| mbtjgjl bwjnp!nfeBj “"!qgbwjebmv/

Upcvmblulwg !l joaugjoo ftsj k pt ! irfatdiradup OKH jglspmts bnj ot ! . sbohpt!
rinkiniui), skirtam CAD duomenims konvertuoti- ' ubgp! ebvh! mf ohwj bv! hbvuj ! js!|I
vBelCADg!sphsbnjo t!_ sBiMHptEbghosdAhbomj nb!ufjt ubj!js!tbvh
jolvBebs“"! gpsnbu”“!_!vojwfstbmjvt! gpsnbuvt ] spokbhvt!
buwj slo uj o _ts!bjotOpgh DWE")iskopja it kovae m! e p n jgoshj@Mnhpb!nj oupk ™ !
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formatus buvo aptarta skyriuje Tus vl u’  sjoj;bjtl dypmff@ito t!' usbotgpsnbdj

Buwj sloujo t!joBjofsjkgattleypjnffroga !tP mfviBebjsh ! gfojutf o
gpsnbu”-t!tjotlaApD@IMbuUugpshbbptjogpsnbdj k! ! obvepupl
evpnfo®“lujgvt!js!t!gpsnbuvt-!lbe!k"!c u”"!mfohwjbv!]

Obvepkbou! buwj slupfoj phjooBj'lofsj k] h'jGApxejvipInf ogp scrbd d "}
jogpsnbdjkb!ubngdlimaeptppbpbblbwpsvmtjvt!evpnfojt!js!
pat analizuoti duomenis naudojant standartines priemones, kurti ataskaitas, vizualizacijas ir integruoti
tv!ljupnjt!tlbjunf(djl-Rpav).t! tjtufnpnjt!

MNumber of @ dependencies when working in closed BIM | open 8IM and Data-Centric Approach

Data-Centric Appruach
CAD BIM Input Data T

B Dats Engitser
Dats Rnalyst
P n.u

Teol m T '::f:*:';i'z::fti*:*
ettt OO 1 <112
Sl e ,," %EE T 50x

m—-—-g.

I':Aﬂi
CAD3 i -
SL“:]‘ Birc—a ﬁ,\—r—?l oy
; 0 0 0 pucaframe
. ) Fmsciaa Pythen
o et et DDC
) ! Output
o Dependencies ™ jdarketplace 1
£ Davelopment B Export i SR ETBhIh
& Auto-Evecution 43 Impart ' B8 pocs
B manual process B Save : T E Graphs
2 Communities Model-Centric Approach i
el ' Word b B vashboard
‘- Excel l—E BIM
CAD BIM  Input closed BIM PowerB| -
Fo—s o i |||u|.,.,-.1'|.:.||.,|
j—g?m I m—a—mme -8l 4% A
RVT % o |-packages— e e T
$ =n 3 . -3—L—D namn—E.—AFl-‘-{_ : & Dpnams & AP BIke
- - = i AR AT P ari Ave
! : + e o : & AINEED P Al AR

# Farge &FF  CAD AR
N Pyckan

open BIM

CAD 1:|J.E ——L:-g-aw —g—ul-—@'—-”"' B

CaD2 4 |

S . __El’itka-gﬁ =L
ras: huper—é—nr'l 1

I—ﬂ—wlﬂrl—ﬂ

Pav.4.1-12Uj ft jphjo_!'qgsjfjhb!lqgsjf! DBE!evpnfo”™!tvnbBjob! gs
. Sbohpt! gmbugpsn”!js! mfjeBjb!qgfsfjujlqgsjf!evpn

Nuo 1996 m. DWG formatu, nuo 2008 m. DGN formatuir nuo 2018 m. RVT jo | qs b e BjCAD vBebsv
evpnf o’ ! ggabmalpatogiai Ir veiksmingai konvertuoti _c!'f u! I pl jvt! 1l juvt! gpsnb
t usvl u’ Pimituspnawnddjaht b u wj s ljeowBjj oo ftslj k p t411-g3spavi)/n!piojftdej f o! c f w
wjtpt! ejeBj bwAD (BIM* Igps by mjpplcj pt! j oBj of sjtkpwj! s |rrpuo ot !t
joBjofsjkpt!_ sboljvt! eCAp@Mpoujjnftl! jk”HIRvpusjn'bjwr”“!!lv Bebs ™!
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DATA DWG  DATA [ DATA [

Pav.4.1-130bvepkbou! 4 uvsjjsolpriemohes, GAD(BIM* ! gsphsbn™! ev
galima konvertuoti _c!f u! I vs_ ! gbuph”“.! evpnfo”!n
Lpowf suvpkbou! evpnfojt! jo lawiBiedppss b uwbtu!fjosilvp CAD jgpjsmbdw?’
BIM* T gpsnbuvt!_ I'hfpnfusj arbutiniuseshbmfobifoedpsagbdpsdjtwut kb! e
procesas, jie tampa prieinami analizei, manipuliavimui ir integravimui su kitomis sistemomis ( 4.1-14
pav.).

i j boej f o! eGABPduentemnis BIM*! - ! gbt jfl _ nflupl_!mzh_|-!1bj!op
prie CAD(BIM* ! gpsnbu”! jodgp$nlh ADYEEONZUjgbsebw k*“ ! mfjejnpl/

pe—— DOCUMENTATION
vwoa & REPORTING
v e T . oo
= i STRUCTURED AT TN
FORMATS COPILOT & LLM
B st
n— FOR INSIGHTS
S— ——t - PROCESS AUTOMATION
- - ‘& PIPELINES
' | o 0 DASHEOARDS & DATA
'-- VISUALIZATION
=0 [ED
DATA GEOMETRY
e E SIMULATION
Il
a; "."II-_ e .
1] iu]

Pav.4.1-141 j vpmbj |l jo_ t! mMELéBshbfapjot tubj !l powfsuvpuj!evpnfoj
DBE! evpnfo”™! cBIM)." ' gpsnbu”

Dabartines CAD projektavimoe v pnf o“ ! bgepspkjnp! ufoefodjkbt! js! upmj
dalyviai-CAD-gbsebw_ kbj-!lvsjfltufohjbtj!tvtujkgrmpagjusj !t bwp!
formatus bei koncepcijas .
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CADt qsf ogpeséebw kbj!gfsfjobl!qgsjf!tusvlu’ sj{

Nuo3135!' n/ ! gspkflubwjnp!js!tubuzcpt! gqgsbnpo_ kf! wzl t!
evpnfo®“! obvepkjnv! js!uwbslznv/! Wjfupk! mbipitijiwputf!lngdj f
gbsebw kbjl!ebvhjbvtjble nftjp!tljsjb!ljupnt!obvkpnt
BIM (sukurtas 2002 m.) ir atvirasis BIM (sukurtas 3 123! n/ *! gbnbBv! vBmfj eBj b! wj
technologiniams sprendimams, kuriuos qs bef eb! gqspgbhvp[83]! DBE! gbsebw_ kbj!

Qf s kjnbsbage egfwpnuf’'o” ! obvemkj 6pjfbluesj bj ! wbmezuj! |
gf sfjuj!gsjflevpnfo®™!bobmj{_ 1t/

USDgpsnbup! butjsbejnbt!js!mbolt jbnprouypoffod™luwbs
sistemos metodo (ECS* ! . hzwf oej oj nbt /!

Aktyvus dirbtinio intelekto naudojimas e v p n fapdorbjimo- ! qspdft“ ! bvupnbuj {bw
evpnfo“!bobmj{ t!tsjuztf]/

T wfjl pt! gmf sufptkg n'bttl j sujoh” ! gsphsbn”-!tjtufn”!js

Liflwjfobtt!jotloj "t pbtgflu“™!cvt!joirBIMjbyj dlqudssub+t! gfk
gspkflubwjnp! evpnfo”™! bufbofthttondbuvkpkuf!l ehmahfgblj ! k

gpl z,j " !'wflupsj“;!'!qgbhsjoejojbj! DBE! qbsebw_kbj!ojvp!
jogpsnbdj kpt! tusvliu sj{bwjnp! c ebut jWjbflopbntb!! jlombt Wi $ a
saugojimo modf mj p! j s! gf sfjobnb! qsjf! hsbovmjvpupt-! _ I bobn

tvufjljbo, jpt!l!ovpmbujo, !'qgsjfj®].!qgsjf!butljs”!npef mj

Ubj -!tlbt!wzltub-!jolftn t!sfjoljb-!]Ibelqgsbnpo_ ! ql
tgfdjbmj{vpu”“!js!lgbsbnfusjoj “!gpsnbu”-!"lvsjfnt! s
vojwfstbmftojvt-!nbojopnjt!ovtlbjupnvt!js!mboltuf
Wjfobt! joluplj ! qgplz j*"!wbsjlmj”"!zsb! VTE! )Voj wfsthbr
l pngjvufsjo_ t! hsbgjlpt! gsbnpo_ kf - !, odsulkukb NVIDEAS j g b Bj

Omniverse (ir Isaac Sim) platforma, skirta modeliavimui ir vizualizacijai [93]. Skirtingai nuo

parametrinio IFG- ! VTE! tj "mp! gbgsbtufto, ''tusvIliu s'"!js! mfjeBj
JSON formatu (4.1-15pav.),p! ubj ! gbmf ohwj ob! jogpsnbdj kpt! bgepspk]j
tl bjunfojojvt! gspdftvt/! Obvkbtjt! gps ANURBStdaugiy e Bj b !
informacijos pateikiama knygos 6 dalyje) MESHg p mj pwj eb mv - ! p! pISON formatd, t b wz c f
upe. mlgbuphjbv!wzlezuj!bvupnbuj {vpu@4.! gspdftvt!jsl!le

Lbj!lvsjf!I DBE!js! FSQ! gbsebw_ kabgbwk fN\N\VBSYVCRHEPBXMIY, b 0 bo j v
ub jbv!iebvhvnb!k“"!lufc sb!vBebsj!js!lofqgsjfjobnj!jops
ir pakartotinio naudojimo galimybes.i j pnj t ! bgmj ol zc_njt! VTE! hbmj ! bumj I u
mbjlv!Ibumjl p!EYG-!'u/'!'z/'Vc uj!buwjsb!bmufsobuzwb! ovp
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Lemantics

Pradominarntty in
construction

Geomatry, object
artribites,
melkdata

EVPNFO !

[‘3

J016
Pixiar

PTEX, DAE, GLTF

ADGE

ADSK

ADUSD

2023

ADSK and Co

5

Data simplification,
visualization
unification

Unification for visuallzation
and data precessing

I filrm, garmes, VR/AR, and now
in construction

Genm:euy. shaders, anemation,
light, and camara

LPOWFSUBWJINBT! |

Comparison | Notes

IFC focuses on construction data,

USDon 30 graphics
IFC wats Tounded in Germany, USD in Amarica

IFC gwolved from IGES/STER, USD
Trom PTEX/DAE/GLTF

ADSK nitiated the adoption of both
formats in construction

ADSK arganized both alliances
Different alfiences for each lormal

Tha IFC allEance was formed in 1994,
AQUSD for USDin 2023

ADSE and Co actively promotes both formats
in b5 (lAl) since the introduction

Comparisan | Motes

IFC for semantics and exchange; US0 for
simplification and visualization

IFC focuses on semantics; USD on visualization

USD is versatila and usad in various fields

USD suppaorts a wider range of data types suitable
for comples visualizations, IFC facuses on
construction-4pecific data

Pav. 4.1-15 USDformatas kaip CADh b nj ou p k * ! patenkietizt 1 bwtf !j lir projgktavimo

evpnfoof®glsj | mbvt pnvnp! ovp! hfejpaafimus.j oj ~

Qbhsjoej

duomenimis.

oj "I

“shkwj 1 Is| ! uSDICATEEBXXML. @ Bé b s “ !
NWD, CP2, SVF, SVF2, CPIXNlitqg b o bo j ™ ! (8.p-B/pdvybut qj oej ! gbt b
ufoefjodj gsSbnpot vdlmpsbtjuj duj!evpnfojt!js!aqgb
Bufjobo, jbjt!nfubjt!hbmjnb!l ujl
t uboejbsslug'plgsjplumbyvt bo |
gbgsbtufto]j
gsbnpo_t!tlbjunfojojn'

ujt-1!11bel! gt
"1 ovp! hifuapereits prie j ” !
"1 js! mbcj bv!jttusgvisu "ksjjn{bvtp ug“b!ttqgossf
-lgbmfohwjot! gspdft’

CS

! TUSVI4D*x SJI[ VPU’

lcsboevpmj”

vmj o, !

ejejouj!
bmbj gt oj
boevpmj’
ug eojtn “t/ulb
' bvupnbl

Of gbj tbou! t uglbwsfethjwo jksKatini Balijus atliruosius formatus - ! t ubuzcpt ! gsbnpc

specialistai taip pat gali gautiwj t b q vatsjjoflj' h"
s, naudoglaimiesib u wj s ljocowBjjm fts!j kpt ! |

CAD (BIMmr |

—

I qGAPTf | tvBfed’s!" énenaudddanii - !
sboljbjt/!
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EVPNFO ! LPOWFSUBWJNBT! ! TUSN14®*x SJ[ VPU

Wjtpt!ojptltlufoefodjkpt!ofjowfohjbnbj!mfnjb!gfs_ Kkj
|

npefmj “"!qgsjfl!vojwfstbmj “-!tusvliu sj{vpu“!evpnfo”
l juptf! gqsbnpo_t'!oblptf-!tobvepkjnp/!LDbj!qgspkflup!|
npefmjvt!ofltujl !l bjg!_ !"wj{vbmjvt!pckfluvt!bs!ghbj

l vsjptf!l bvgjbnpt! Bjojpt!js!jogpsnbdjkb-!qgpBj ~sj
gbtj 1 fj_ jbl/

Lbj! Il pnboept! jonpltub! johbvuj! tusvliu sj{vpuvt! evpn
npefmj "1l jstuvsjlqgsjfjh'!lqgsjf!ewpmffo™!! anp{ejf mj!blwj wunkbtt!!tj
vBujl sjojnbt/ ! C ufou! ovp! o | p!nformdcipyp kue padiaBgiai Bbub! e b mj r
obvepkbnb! tgsfoejnbnt! gsjjnuj! bumjflbou! | pol sf_ |t
transformavimo greitis.

g
= :

—
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SKYRIUS 4.2,
LMBTJGJLBWINBT!JS!I JOUFHSBWINBT; ! CFOESB!
KALBA

Tgsfoejn"!qgsj njnp!hsfjuljgl'lmges jtl mbvtp! ovp! e

ijboejfol! ej{bjop! evpnfo” ™! bsdijuflu spkf! wzltub! ftn]
i{pmjvpu”! npefmj ! js! vBebs”"! gpsnbu”™! gsjf! mboltufto]j
bobmj{, -!joufhsbdjk*"!js! gspdfktf nlblh v wgmn b U jo{bbvvkj"n"g/p!'sthib, uj’
efektyvumo-e_ nf t j p! df ousf ! of jo wfohjbnbj!butjevsjb!gb,j "!e

i jpt!lozhpt! gvtmbqgjvptfl!lebvh!l bmcbnf!bqgjf!gpsnbuvt
o jpt!gbtubohpt! zsb! cfqgsbtn-etvipenfflowj-f!ol pv!sfjtbnjjto!jhpb!nijnmfbr
gbtjujl uj/!'Evpnfo®!lplzc !'!zsb!lfsujojt!tlbjunfojc
tolet o tf! ebmztf/

P jvpmbjljo t!tubuzcpt! npo_ t-!zqgb, 'ejefm t-!obvepkb! e
j stevpnf o2fLpab)' jj"pt ! tjtufnpt!uvsj!c uj'ltoflujl!sfhvmjbs
jstfgfluzwjbj!t®"wfjlbvuj!ubsqvtbwzkf /! Wjtj!obvkj! evrg
jouf hsvpkbnj! ubsjiobtvkbd mpol ! jeht! wfstmp! vBevpujnt!t

ropst! botlgs fidevjlnvt! e m! I pol sf_ j " bwistmnmpVwviBevmzhj plqw]
vadinamieji HiIiPPO ( 2.19 pav.) -sfnebnjftj! qbujsujnj! js! jouvjdjkb-!
jogpsnbdj kpt! Il jfljg¢fpftogh!ldkKgpBtjsjjthd!lutbwupkurd dilbgsgvpub! bo
realaus laiko duomenimis.

#Usbeindbjow btmj pt #! wbepw”" ! mzhj p! wfstmp! gspdft” " !tejtlyv

bobmjH{l wsjbj!sfjljblhsfjubj!sfbhvpuj!_ ! wfstmp!vBln
Mbjl bj-11TbjlcvibmufsjbpoelndjevusbpVjbfof asbpkloiod bpub
mfoufmft! js! gqspkflup! evpnfo”®™! wjusjobt! sfohebwp! | f mj

tgsfoejn”"!qgsj_ njnp!hsfjujt!js!ttbwbmbjljolvnbt!ubnghb!
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l?
05D
QD
MINUTES HOURS DAYS
7a D Bw
EANK|NG ACGRICULTURAL CONSTRUCTION
INDUSTRY INDUSTRY INDUSTRY

HD

Pav.42-1Tubuzcpt! ddtbgp g _bkvfi!n bsprenditmamsipriimti jprirgikim ! f mj ™ !
ejfo"-1tgsjfojohbjltofj! |l j_uwzlft kdidbuafpslasarinfiniddspt f - ! 1 vs! ubj

Qbhsjoejojt!tljsuvnbtij albtsighjtwmfuzjcejtVvigemBjposjtu(! qbBbo

42-1pav.)zsb! Béwpnt o" ! | pluzdbo etb!sjug { b wj nipférmazijbsj gerleravipio,t f o !
gf sebwjnp! js! bgepspkjnp! nfupebj! m ujob! gspdftvt! j s
tuboebsu” 'wsfwlveag 'Inbhtzwf oejouj !l pngmfltjo_, !bvupnbuj { b\

Wjfobt!jolgbhsjoejoj“"tjoo | j"lufc sb!gsbtub!_ wft:
gpsnbmj {vpu“!k“"!sfohjnp!js!uwjsujojnp!gspdft”“!us
of hbmjnb!vBujlsjouj!wfjltnjohpt!tjtufn”!joufhsbd]
ddf t of t! jo mbjebt!Il jflwjfobnf!gspkflup! hzwbwjnp! dj

Upmftojvptf! Tozhpt! tlzsjvptf! jotbnjbj! bqubsjbnb-!
tuboebsuj {vpuj! gspdftvt! js!l tvusvngjouj! Il fmj"!ovp!j
evpnfo”/

Evpnfo“!tuboebsuj {bwjnbt!js!joufhsbdjkb!

Opsjou! wfjltnjohbj! wbmezuj! evpnfojt-IWUsf]lujvislj bpud Ibjjp
evpnfo®!tusvliu spt!js!lIplzc_ t!sfjlbmbwjnvt! hbmjnb!t
sboljoj “"!'pgfsbdjk”“!tlbj. j"!js!lgbtgbsujouj!gbhs_tu”!

Lbt ejfo! tub utrcdpdorotioojensupwt fillmg/b!j mb j; didkumentus, QAD@rojektavimo
falus,evpnfojt!jo !l JPU!'kvujIlmj” " -!tlvsjvpt!sfjljbl!joufhsv
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npoevpgnf o’ !jeh{jsbeltij tufnptas2a pav)tixitjlo npjlocuhdvuj ! nbjtujo
nfeBj bhbwvoperbl'vihj bgpsnb, j"!evpnfo”™-!lbelc u”"lqbtjfluj!

Opsjou! wfjltnjohbj! uaswnbslwjtgdjplbpnboaetztugbbani k" ! whe:
gj snjbvtjb!sfjl jreikdlayiimss ir standajtus dusmehimBsurinaudoti
ujolbnbt! gsjfnpoft -blvliubpen'beuvjp nlfboz'tg'bcuwj“sluj oulj -!'tvefs

CONSTRUCTION SITE

\fﬁ%
Eg? Es? ‘ SAT ]EEIT-

:CPM. s aMs.

eom
nlrljl

.".‘-— & | g . r1 I
i + || 'i_' 1
all W < 2L S AH5r~~RPH
) é =
BDPHIHT
I
Gl - A8
Paveikslas 4.2-20psjou! vBuj | sjouj ! twfjl "' !l _ npréakiddd pgjjdwjfin® -1 sfj

kpt!tjtufnbt!jouflmjhbijt/

Ops ebnj! bvupnbuj {vpujirevens$jpod| ngphu goged d ofjntpvi! ¢ " u” ! h
bvupnbujo Il b-j!'gjosurfjhbswtpjubg!*uws uywn bwftljlvgdbejAfdijwlj fopt! |l po
evpnfo“!sfjlbmbwjnvbhgjicsvdibsfjl bmbwjnvt

L* tujltmjbj!sfjljblhbvuj @

Lpljbl!gpsnb!)tusvliu sb-!gpsnbubt*@

Kokie atributai yra privalomi?
Lpljflujltmvnp!jsljotbnvnp!ovplszqjbj!zsb!qgsjjnuj

Evpnf o™ ! sfj|tqgebejmrjp!ttibvobnpt! js! bgepspkbnpt! jogpsnkt
jotbnvnp! Qowaf{ e Bkdpg [FU nfEoGu ™ ! tu b ¢ aib-n't I! bkeliai lsyfofmataoti u ™ !
gbhbm! qsbnpo_  t72-14pévo eédlSpav). CAD-npef mjvptf ! ftbouzt! pckfl
ufjtjohvt! busjcvuvt! ) nb Kklasffilatprius)!( 7.9% pav.,-7!3-Wvppvs).p@& bt ! _ !
tl fovpkbou!tvubsujt!twbscv!bjoljpt!ebupt!js!hbmjnzc.
(4.1-7 pav. -4.1-10 pav.).
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Evpnfo“!sfjlbmbwjn”"!gpsnvmbwjnbt!js!bvupnbujojt!|
ebvhjbvtjbj!mbjlp!sfjlbmbvkbo, j“-!tcfu! mbchbj!twbs:
sfjl bmbvkboujt! wfstmp!gspdft ! fubqgbt/

Lbjg!njo_ub'!ojpt!lozhpt! 4! ebmzkf-lTovp!61&"'jlIj!I:1&!"'W
evpnfo®!sfohjnv(323pa)o fj'td qemjd{fftjb!t ! bgj nb! evpnfo”! sj ol
gbuwjsujojn' -lefsjojn"!js!ltusvliu sj{bwjn"/

2016 m. apklausos [95]evpnf oj njt - ! _ wbjsj " ! gmbubvt!tqflusp!tsj |
ejeBj" k" l'tbwp!ebscp!mbjl plebm,!)bqgjf!91!qgspd/ *!gsbm
42-3pav); ! sjol ebnj!ftbnvt! evpnf o” (usfikuodamiotjuvstv!ljus !skj VW pvtp!euow
Ubjhj!l "szcjo_ nt!vBevpujnt-!tupljpnt!lbj qduas toj ohvn”
. Bwbimdtredimus- ! gbj fol b-! kjfnt!mjflb!nbBjbv!ofj!31! gspd/

Reports and

Documentation -
=
VN = i
ke — Gathering and
Data Analysis and @ Converting

Visualization
=

g

=5 00

Data Validation
and Verification

Pav.42-3uj | sjojnbt!js! evpnf oyrdbrapgiazsiai kdinuojaltisa,j | sj oj nbt
daugiausiai laiko reikalaujantis j s! t ve uj oh | bendiaptletvpBjf ofhtt 6 j toluf hsbwj nvj !,
kitas sistemas.

T Injohbn! evpnfo”™! wbmeznvj! tubuzcpt! _npo_ kf! sfjlb
vBevp,j "l gbsbnfus”!ovtubuzn' -!evpnfo” ™! I plzc_ t!sfjlhb
obvepkjn*!bvupnbujojbn!k”"!gbuwj sujojnvij/
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Tl bjunfojo '"t"wfjlb!gsbtjefeb!ovp!sfjl bmbwj

Eje kbou!tlbjunfojoj "!ttjtufn™!ttlbj, jvj!_npo tf-1eje.
k“/!Wbepwbj-!butbljohj!vB!tljsujohbt!JU!tjtufnbt-!ebl
l'jfljv!ijslgpsnbu”™!_ wbjkjpfwifdqs jUumpfl g tpwnjj!'td bhbpemg wijl !ztcq fnd jtb mj t

gpsnb-!'lvsj!lc u”“"tujolbnb!obvepuj!ljuptf!gsphsbnptf!]
E m! up! joBjojfsjbnt! js!evpnfo”™! |l sjnp! ebscvpupkbnt!
ebBobj! oftbou! tl bjesvnp! js! bjolbvt!tvgsbujnp-!1vs!

t ub o e b s infpripaciputvatkymo nf upes 'l vnp! butj sboeb! of fgfluzwvnhbt
patikros etape, kuris e m! evpnf o™ ! t ve uj ohvnpédhbjBsolbg f tbuubmj ef bl sbunjb{t v psu
c ev

E v p n fstafdartizavimol| mbvt j nbt! o sb!wjfol!ujl!gbuphvnp!bs!bv
Tai tiesioginiai finansiniai nuostoliai. Remiantis 2016 m. IBM ataskaita, metiniai nuostoliai

e m! gelvpumpto”™ ! | pl zc t! KBW!tjfl[pel!4Cf2  luwps j! MjkUp g ps!! K B W!
bobmjujoj "'l potvmubdj k™! _ npepyphboimjl pjrzazs] hbpbspe
galisiektil5-3 6! qspd/ !_  n@d. t!' gbkbn"!

Upl jpnjt! t'" mzhpnjt! mbcbj! twbscv! bjo bpbpd zbmyjtc-s! Bp]| ]

gbsbnfusbj-!1Ipljv!igpsnbuv!js! |l pljp!jo tOdfnwmp!nyws tu™®!jc
sfjlbmbwjn”-!o0of_nbopnb!vBujlsjouj!evpnfo® ™!l pl(zc t!js
4.2-4 pav.).

I need detailed
dimensions and

Inveegtar

| need the energy

4l transportation efficiency ratings
" EB . Eﬁ:up tequirgments and environmental
tolerances and % £CH = impact assessments
specifications 615 .
81305

| require asset

e lifecycle data and
¢ maintenance
I il o\, schedules
= forecasted material |
clash reports and the requirements from
ADPRINT-

integrated model
schedule

BIM data

"i:'id:'i""" ‘

Pav.4.2-4Wf st mbt! hsjoeBjbnbt!tljsujoh”™!wbjenfo” ™!t wfjlb-1"1
gbsbnfus”™! | s!ver§lestiksjaims ! t awbfsaceg j“d u |

Ops._ebnj! tvgpsnvmvpuj ! uj ol tuntessudrastiwersiof pootesus é y p b fmd Wj n v t
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lygmeniu. Tubuzcpt! gspkflubj!tljsjbtj!tbwp!ujgv-!nbtuv!]j
bs! ubj!c u”! npef ijplanayinmp ERP)4ADBE!0ob@&EN! bgtl bj  j,Brwjnbt!
logistika (SCM)-s f j | j b! t bwifl tvwjjfltbiphspdnf aw@f tuj ft! ftzcj ! fmfnf
wf st mp! wbepwbj ! uv

But j Bwfmhebnj! _!tojvpt! gpsfjljvt-1
mf oufmft!js! e

sfjl bmbwjnvt-!bscb! gsjubjlzuj!ftbnbt!
priklausys nuo to, kaip tiksliai ir teisingai suformuluoti reikalavimai ( 4.2-5 pav.).

e 9% &
DATA Q" OUTPUT
REQUIREMENTS Q. Q. %5 DATA

7144
- 4|

i =
| ®
3

DATABASE
= - = » [B
— 9 " é Ex
iy M
MNEW DATA DATA VERIFICATION
REQUIREMENTS PROCESS
Paveikslas 42-5Evpnf o”“ ! I pl zc_ !'qgsj !l mbvtp!ovp!sfjlbmbwjn”™-1t1tuvl
obvepkjnp!buwfkbnt-!1plzc_ t/
Lbebohj! Ijflwjfobj! tjtufnbj! Ifmjbnj! tgfdjgjojbj!

formuluojant bendruosius reikalavimus -suskirstytiwj t vt ! wf st mp! gspdftvptf!ebmzw
oVl buf Wpg ) ksbftj/oe I j b-1 I be! ¢ " ujob! pckfluvt! tvtljstuzu
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l pol sf, jbt!tjtufnbt!bslubjlpn"tjbt!vBevpujt/ VI LjfIl wjf
evpnfo”ltusvliu sbj-!busjcvubnt!jstlplzcfij/

Ub, jbv! gsblujl pkf! _ hzwfoejobou! o _ ‘ltunsf'upteub!!tcvftojeesvpstj!blnk
duomenims grupuoti/ ! E m! tl jsujoh”! I mbtjgjlbdjk”"-! gbtjlbsupk
gpsnbu”“ ! 1 jflwjfob! _ npo_ -!1jflwjfob! gsphsbnjo_!_sboh

butl jsvt! evpnifkidsds.rRpzealfatasj-vt bj unf oj ojt! #Cbcf mjp! cpl°o ubt
jogpsnbdj k" !tjol wjfopt!tjtufnpt_ ! Ujlglubnvstf!jdyponfeob vl hn ple
klases- | ebBobj ! ssddlijjdjlvilnmg “eu_ ! hbmjnb! _ wfjluj! ujl! gqgfsfjc
tuboebsuj{vpu"!sfjlbmbwjn"!sjoljoj"I/

Cfoesb!l potusbwjnp!l bmcb; !l mbtjgjlbupsj ™! wl
transformacijoje

Skaitmeninant ir automatizuojant tikrinimo ir apdorojimo procesus, klasifikavimo sistemoms tenka

ypatingas vaidmuo -u b j ! t bwpujol j! #tdi{ byBauafbsppbpuBpewpbppe' ! pcl
gbsbnfus”“! ovtubuzn® /! Lmbtjgj !l bups pguopehis grupuots gadal# cf oe s’ |
gsbt n oujfshlsvpuj !ubsg!tljsujoh”™!ltjtufn”-!wbmeznp! mzhj"~

Mbcj bvtjbj! bq, jvpgjbn'! gpwfjl_! I mbtjgjlbupsjbj! ebs
twbscjbvtjbt! btgflubt! zsb! jmhbmbjlj” ! fltgmpbubwjnp
fltgmpbubdjo t!jo mbjept!tvebsp!jI,pthi9ratéskavtustdaugiaubt ubup!
of jlgshbhejo t! t(4B6wavs[@l ! Pbmbdjsédpe !l j b-11beltgsfoejnbt! e
priimamas projektavimo etape

Upe m! sf jjlbdnmdwyijl mpjt ! j AR RPVMSIRENt ™1 luvBBGN ! ubquj|!butl bju
ubol v!iIlvsjbou! ev pmjekavinoethpe (12aMpav.)/ AV t!lpt ! t jt uf npt !

uvs _ u”! ¢’ ujnékapgaltnis drajektd etapas, o kaip neatsiejama visos
projektot | bj unf oj o_ t! fl-pvptlLpadtgdphkpt!jljljonpoubwjng

i jvpmbij |l jojtdulbmdtojfdijuljduphssjvwgtbwj np! | pe” ! tjtufnb/ ! Ubj !t
mphjtu”-!ufdiojo t! gsjfBj spt! js! JU!' tjtufn”! ubsqgvthb
bvupgj mpubt! uvsj! wjfobsfjlonjolbj! jsnifajbtm]hjubbrmqgp:
tjtufnpt! js! k! obvepupkbj ! u*! gqbu_, ! gspkflup! fmfnfou'
joufsqgsfuvpujtltqgfs!fmfnfoup!!| mbt |/
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LIFE-CYCLE COST

e Dperating and Supponl ———

———— Gysiems Aoquisition ———

°H 60%-80%
j/( 20%-40% i
,-'/I \l'
. - “*-h_
30+ YEARS B
Pav.42-6F|l t gmpbubwj np!jslqsjfBj spt!jombjept!usjt!lbsuvt
91&!'wjt” "! gbtubup!hzwbynp!dj!l mp!jo mbje”!)qbt
Lmbtjgjlbupsjbvt!Il sjnp! mzhjt! ujft | pltlrjjob gkaittnaning k 6K t ! t \
branda/ ' Pshboj{bdjkpt-! lvsj” ™! tlbjunfojo t! csboept! mz
evpnfojnjt-! oftvefsjobnpnjt! jogpsnbdjo_ njt! tjtufn

ofwfjltnjohbjt! I mbtjgjlbupsjbjt/ ! Upljptf! erbBmbtjfl! uct
hbmj! uvs_ ugjupavwintojj seud joauhj vgtj!l bupsj vt - lgaputinai mtpgradija jr wigre | bj ! u
of _ nbogpsngdft ! bvupnbuj {bwjn"'

Qbwz{eBjvj-lubt! gbut! gspkflup! mbpkebmj pbmjt! abuj!tlVp!
ufdiojo_t! gsjf Bj42F pav), nes skirtingl precesb galyviai elementus suvokia

_wWbjsjbgvtjolmhoeh T! Intbwiviop @gmenpak-f!'u” sjt ! js! | bjob-!ufdi
tarmnybai-qsj fj obnvnbt!js! hbmj nzfct ufqusjjoBjt !sj suljg-viobl sddjian!utf!lduiv
toubn! gb, jbnt fmfnfouvj!hbmj!c.  ujt!sfjlbmjohj!tljsujoh

= g

CAD @ ERP1_

a [}
PE frame, deable-glazad Plastic window, size 4 !
irsulated unil, 120140 &, while | ,AHS._T
saze; V2001400 profia, double glazing e

PC Window, energy LL
rating "Clags B,” location &
Ind flogr, noeth facade =
id 7EXY

Pav. 4.2-7 Esant nenuosekliam klasifikavimui u b s g ! t jelemefitasT § f | wj f obnf ! qf s_ kj np!
lju"ltjtufn ' fubgqf!gsbsbt!ebm, 'busjcvu”™!jogj
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Lbebohj! tve ujohb! wjfobsfjloenjolbj! bgjcs_  Buj! gbtub
tgfdjbmjtubj! ubn! gb, jbn! fmfnfouvj! ebBobj! gsjtljsjbl!
wjfojohbt!pckflup! wbj {ebt-! up e irtimdasklasifikdyimd sisttraabib! sbol j o
ovtubuzuj!tljsujoh”!ltqgfdjbmjtu”"!bgjcs_ Bu“"!ujg”"!'js!lm

E. m!ojplofovptflmvnp! wfjl mpt!eplvnfou”™-!lvsjvpt! hbvo
tjhzkbnbt! jol! hbnjoupkp-!ebBobj!ofhbmjnb! ufjtjohbj! i
(PMIS-!" TDN*/ ! Upe_ m! ujl _ ujob-!1be! twbscjbvtjb! jogpsnbdj

wbmeznp!tjtufnbt!)DBGN-!BNT*-!e mlup!lzmb!sjnu”“!qgspc
w mfto, 'ufdiojo, 'qsjfBj s"!1)YBNT-!SQN*!bscb!l fj jboul

Ejefm !'tl bjunfojo, '!'csboe'"!uvsjo, jptf!_npo|tf! | mbt |
kvohjbo, jpt!wjtvt!jogpsnbdjkpt!tsbvuvt-!wbjenfo_, /]!
jefoujgjlbupsj“-!'upe_ m! KkEREBAMSMCAFBIt jgf sewpwf | §j¢ i wjfjo;g
k“! 1 mbtjgjlbupsj “!tcfl!jolsbjgzn®"!bs!gsbsbejn”/

Ops._ebnjt!'tvlivsuj!wfjltnjohvt! I mbtjgjlbupsjvt-!uvsj uf
joBjojfsjvt! tljsujohvptf! gs prikiadfikusetipft mf! nhfbonuj* !/ tt 1Uj sl uj ojhdl
naudojimo statistinius duomenis per e b v hnffry“ ! hbmj uf ! t vl vsuj ! tubTaij mj " ! | m

gbebszuj! gbefeb! nbojojojt! nplznbtjt;! {ab®pavy,nbj ! bob
obvepebnj ! nbo j oojvot_ulbrupl! zun' | tijpgramétrius (110rk6t pavt). ! Automatinis

| mbtjgjl bwjnbt! zgb, ! wfsujohbt! bgmjol pkf-!I1vsjpkf! sb
' jfljp/ ! Bvupnbujojp! I mbtjgjlbwjnp!tjtufnpt! hbm_ t! jo
vBgj mezuvt!fmfnfoup!gbshkhpfusivw]! depkhi ps! ¢bgjpsapki! !l o

Sukurtos| mbt j gj | bupudjnglbt! jutpunff n wtj!p! t 1 bjunfojojnp!l bubmj{bu
Bvupnbujojt!gspkflup!jombje”!jsl!ufsnjo”™!_ wfsujojn
Qsphop{vpkbnb! gpufodjbmjpt!sj{jlpt!js!lpogmjlu”!hb
Wjfo"k"!lqgjsljn”"!tgspdft”™!js! mphjtujlpt!hsboejoj !p
Qbtubu”!'jsttusvliu " s”!tlbjunfojoj“"!ewzoj "!Il “sjnbt

Jouf hsbdjkb!tv!jonbojpkp!njftup!js!ebjlu”“!joufsof

Laikas pertvarkai yraribotas-upcv m_ kbou! nbo jejl djpmpganpluispioj t! sf hpt
technologijoms- ! efo j nunf | vt ! aufopatinioklasffil@entjprobteimad bus

jotqgqs, tub! gqf s! b ssiatybop ibprojeltavind _nrf puos t t- -llgKuv s j pt !
of gsjtjubjlzt-!'sj{jlvpkb!gblbsupuj!tl.bjunfojoj ! gt

Jombje"!js!lhsbgjl“"!tlbj jbwjnp!bvupnbuj {bwjnbt-!ubjq
jotbnjbv!bqubsuj!qgfolupkf!js!efwjoupkf!lozhpt! ebmztf
tubuzcpt!gsbnpo_ t!vcfsjdfodjjkbbpKfiPltdahmhbt!" dlmmdisfi/bnb

Tvgsboubou!twbsc” ! I mbtjgjlbupsj”“!wbjenfo_!tlbjunfojo
butjhs, Buj! _ ! k! sbjept! jtupsjk" /! Cufou! jtupsjojt!
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|l mbtjgjlbupsjvt!js!llpljptlufoefodjkpt!mfnjb!ebcbsuj

Masterformat, OmniClass , Uniclass ir CoClass: klasifikavimo t j t u faida” !

Jtupsjolbjltubuzcpt! fmfnfou”!js!lebsc”™!|I mbtjgjl bupsj
uvsjn®lufdiopmphj k™! mzh_ ! jtan tirblaikotsarpiy (4j28pav.)gs bnpo_ t ! gp

Pirmojikarta ) ovp!o fo upkp!efojnunf_ jplgsbeBjpt!jljlefwj
popieriniai katalogai, hierarchiniai klasifikatoriai, naudojami vietoje (pvz., Masterformat , SfB).

Antroji karta (nuo 1990-" k “ ! gbcbj h'pk M ljwjjuEbdstjazdi*dj  j vpl m t ! j sttt
evpnfo®! cb{ t - !ir"Acgesshpuogramode FASTM EniB57, "OmniClass;’
"Uniclass" 1997).

Usf j pKnud2D1-skb! j | jt!lebbjcubnsf*olj o t ! g-bht mbkippt!"jouB@Fb
su CAD BIM), automatizavimas (Uniclass 2015, CoClass).

FIRST GENERATION CLASSIFICATION SYSTEN
SECOND GENERATION CLASSIFICATIOM SYSTEMS

THIRD GENERATION CLASSIFICATION SYSTEMS

BE/SFA
MASTERFORMAT
MASTERZDST
CoClass
UNIFORMAT
ces
LINIFCRMAT |1
UNIFORMAT
ASTM E 1557
c 3
1950 1963 19731975 1989 1998 2005 2012 2013 2016 2025
OMNICLASS
CHI UNICLASSE 2 UMICLASS 3015
TALD 2000
BSAB 96
Pav.42-8Us zt ! tubuzcpt! gsbnpo.t! I mbtjgjlbupsj "!IlTL

Qf s! gbtubsvptjvt! efoljnmbunfgjijliitsbsydiiliB jkd!4d.2FEpauw)] ohvnbt
ankstyvosiost j t uf npt - ! qbwz {-e!Bojbvwje-p kPponlojjIDnmb&!t, uf sqjnp! mzhj"
cojvpmbjljojbjltqgqsfoejnbj-!'qbwz{eBjvj-!DpDmbtt-!bqgt]
tv!I evpnfojnjt! jombjl bou! s2015,ejbbBnohblddiadmasbkaip standaitay oj d mb t
Kvohujo kf!Lbsbmztu_ kf-!bgkvohjb! 8321! | nphojktuoseuj | ! 5!
jstwjfovptjvptfl!qgjsljnvptf]/
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Classifier Table / Objects Mumber of classes  Nesting depth
OmniClass Table 23 Products 6887 7 levels
Uniclass 2015 Pr — Products 7210 4 levels
CoClass, CCS5 Components 750 3 levels

Pav.42-9Tv! | j f1 wj f ob! obv k katdgaritavimogtjvleb uupj sojh"vinlbbts!utbg'bs . j bj !
nbB_ kb/

Tljsujoh™!obmj ! tubuzcpt! t" nbu”!tlbj, jbwjnp!tjtufnp:
gbnbu”! tjfob! hbmj! c uj! bgjc ejobnbt !(mBOpav!)/t!lijjsfulj ohb
tljsuvnbj! butqgjoej! obdjpobmjo, ! tubuzcpt! gsblujl "' -1
Il mbtjgjlbwjnp!nfupevt!js!ljflwjfopkf!obmzkf! hbmjpkbo

;q% United States 2= @ United Kingdom —Z= |§% Germany = é’\l France = %& Ehina

Cast-in-place concnele En-situ concrege; 1o BS EN Oribetan Fundamentwanid, Mur de fandation en beton Foundlation wall concrele
foundation wall, 8° thick 2097 and &5 B500; Beion C25/30, army, dpatasne 30 cm, strpctune, G2 concrobe
30 PS5l concsede, inclugdes reinfarced; poured against Expositionskizsss X0 beéton C2530, coffrage 2 thickniess 20dmm, with
lanmis 44 wses), rainforcing evcavabon lace; C25/30 200mm Dicka, nkl faces, rmaiures HA |IB-|:| HRB4O0 resmfarcament,
stesel, concrete, placement COnCreEte mix; 200mm thick Besehirung [0 kgsm*), EmT), mine en aeuvne pal incluses of Tormmork,
and BiFipaing. nid including Toundation wall, weluding Sehalirg bkl getg, ursd codlege, vibralion & cure COnGTals placsmant,
enGavation ar backf#l Tarmsar reindoroement Machbehandlung BElOn RAMMES &N vigueur wiliratian, and cusineg,
pouring, vibrating and curing medsuned by cubic meter
M, o LLbE Iﬂ'r—*l:l Pt ".I.:j L |~1--'-, P S
e | ol fet
M M — ; [— [ e
fd B — e e i
=3

% == I i
L] [

Pav.4.2-10T1 j suj ohpt f 1o bmzt fprojektudsé rpldojamad skitingdoseu bt !
bgsboe znvptf!js!tImbtjgjlbdjkptf

Ul gbmf hflomb™!j gj I bwjnp!_ wbjspw, !bgtvoljob!ubsqubvuj o_
bgjnujft! gbmzhjojnbt! ubsqubvujojvptf! gspkfluvptf! v
of _,nbopnplvtp/! Mbtulvyd mj oj v nbtuv! o sb!wjfopjivobwwfeabbmbwmirt
sfhjpobt!lvsjb!tbwp!tjtufnbt-!qgbhs_ tubt!wjfupt!opsnp
CCS (Danija): J° mbj e”™ ! | mbt j g-jsistdma,jskirm!j ¢ mbyfepmt ! | mbtj gj !l vpu
pckflup! hzwbwjnp! dj I m" ! ) qgs pk fDaugidusig en brt f-t!jtpu btul zjcsbj- b! nf
fltgmpbubwjnp!js!qsjfBj spt!mphjlbj-1tub, jbv!iubjqg!

NS 3451 (Norvegija): pckf l ubj ! tl jstupnj! _ ! 1 bufhpsjkbt! gbhbm
hzwbwjnp! djIl mp! fubgvt/! Obvepkbnbt! gspkfl u”™! wbmezn
planavimui.

"MasterFormat" (JAV):t ubuzcpt! tqfdjgj !l bdj k(pvz., tbetand, elesktrog,z np! _ ! t

bgebjmpt*!'tjtufnb/!TE nftzt!tvufmlubt!_ ! ejtdjqgmjob
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(kitaip nei UniFormat).

Uniclass 2) Kvohuj o ! Lbsbmztu_*; ! wjfobt! jotbnjbvtj ™! |r
pirkimuoseirBIMgs pkf l uvptf /! Tvwj fojkb!evpnfojt!bqgjf!pck
wjfo'"!ltjtufn'/

OmniClass; ' ubsqubvujojt!tuboebsubt!)tvlvsubt! DTJ! KBW
l pngpofou”! cjcmjpufl ™! jljtfmfluspojoj ! tqgfdjgjlt
suderinamassu CAD(BIM* ! j s! | jupnjt!tlbjunfojo_ njt!qgsjfnpo_n
COBie Statybos ir eksploatavimo informacijos mainai -tai tarptautinis standartas, skirtas keistis
evpnfojnjtlubsqg!gspkflubwjnp-"!1tubuzld92-4:204kadif | t gqmp k
"BIM npefm! sfbez! gps! vtf#! | podfqgdj kpt! ebmjt/ ! Ebvh
gf sebwjnvj!)gw{/-!"_ sbohpt!tqgfdjgjlbdjkpt-!hbsbou]j

Ujl ujob-!lbel!e m!tubuzcpt! gsbnpo_t! hmpcbmj{bdj kpt!
|l mbtjgjl bwjnp!tjtufnpt-!plubj!hfsplbj!tvnbBjot!gsj |
gspdftbt! hbmj! wztuzujt! gbebej bjpj ! jogwioulbhmotf uplv gz
gspupl pmbj!jmhbjojvjljotu ' n_!'tljsujohvt!wjfujojvtl!g

Bmufsobuzwvt! gm uspt! I fmjbt! hbmj! ¢ " uj! ujftjphjojt!
gbhs_tu”! nbojojojp! nplznptj! ufdiopmphjkpnjt/ ! ijpt!
|l vsjbnpt! bvupopnjojp! usbotgpsup!luf djwlzjkifprnpd Vv sqgj!ed mé
gspkflubwjnp! evdiboflépav)sj ol j oj bnt!

i jboejfo!tjuvbdj kb!ofbqgtjsjcpkb!ujl!obdjpobmjoj v
zgbuvn®-!_!tlvsjvpt!ofbutjBwfmhjbnb!obdjpobmjojv! i
tvwjfopejouj!js!tuboebsuj{vpuj!fmfnfou”!jst!tjoufl|

Qbgsbtubjt!ojt! gspdftbt! gsbefebnbt! ovp! ofejefmj”™! pcl
Ub jbv!itusbudhsojaujpugsitimbeftoespt! wjt"!fmfnfou™! bgshb
of ' ujl !  npo_ kf - ! gefiaudiajjeg Jilw BI" kptvlesgsgcoub! tv! ubsqubvuj
klasifikatoriais (4.2-8pav.).Upl t ' gpBj "sjt! gbmfohwjob!joufhsbdj k"™ !twv
tjtufnpnjt!jsttlbujob!gpsnvpuj!wjfojohvt!hbmvujojvt

Qsjfol gqf sfjobou! gsjf! bvupnbuj {bwjnp! js! I fj_ jbnp! nb
mzhnfot!l mbtjgjlbupsjvt!bscb!tvlivsuj!tbwp! mphjol"' 1]
Kiekvienas objektas-b s ! ubj ! c(4@-11pavh-o'hbbst!!lev szt - ! bs-ujveBjl af sujj 6 btsjbt
ubjg-!lIbelk,!'c u”"!hbmjnb!wjfobsfjlonjolbj!bugbBjouj !
t wbscv! gf sfjobou! ovp! gmploe j“!cs Bjoj" ! qgsjftiek | bj unf
gbtubup!fltgmpbubwjnp! fubgqg® /!
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W52 WSST WEADS ==[4a2 O0.OFF3

Compound identification code of
the alement “Window"

WEE WSS, WFaDs H 0&2.00,0FF3

Product famyre  Saparaicr  Indooe pealiion

Pav.4.2-11 T v e _ ulagngojpastato elemento identifikatoriaus pavyzdyspagal | mbt j gj | bdj k' ! j s
gbe_ u_,!gbtubuf/

Wjfobt!jo!l wjejoj !l mbtjgjlbupsj“!gbwz{eBj (4Xbm u”!c’
pav) ! Upl t! |l pebt!tvkvohjb!lfmj“ ! mzhj“!jogpsnbdj k' ;! fmf
kpltujg'!'jstujl t-BpT gbseaetwpbt! b p dypklojlubblte B vah!j cobqubld npegb /! It U
mfjeBjb! tvlivsuj! wjfojoh" ! obwjhbdjkpt! gp! tl bjunfojoj
evpnfo”™!l ujlsjojnp! js! usbotgpsnbwjnp! fubgqvptf-!1bj! s
Wj f obsjftjliemf nfou”! bugbBjojnbt! vBujl sjob! ovptfl mvn" ! u
|l mbje“"!js!jogpsnbdj kpt!gsbsbejnp!sj{jl" "/

Gerai parengtas klasifikatorius -ubj ! of ! uj Il ! ufdiojojt! eplvnfoubt-! cf
ekosistemos pagrindas:

vBujl sjob!evpnfo“!tvefsjobnvn'" lubsq!tjtufn”c<
tvnbBjob!jogpsnbdj kpt!gbjfeoelpt!js!bgepspkjnp!t® ob
gbejejob!tl bjesvn'"!js!wbmeznp! hbmjnzcft<
tvivsjb!gbhsjoe' 'nbtufmjp!l fjujnvj!ljst!bvupnbuj {buw

Tuboebsuj{vpubt! pckflu“! bgsbeo znbt-! obvepkbou! obdjp
t v e uidentifikatimo | pevt - ! ubngb!ovptflImj“"!levpnfo”“™-!tgbujljnp!
gbBbohj " k" 4oghpt! mbwithpnbuj { vpu”™! wjfo " k" ! g4 shlzjwf olejjlojjnpl |
pagrindu.

VBcbjhvt! ebvhjbgpsnbujoj” ! evpnfo”™! tusvlu ' sj{bwjnp! f
obvepkbnbt! fmfnfoubnt! bugbBj-ojupl hrbjhlsvygwvpef mj! v g wjblt é
gspdftbt!bqgjnb!gbhsjoejoj” ! gbs™ntfwsVvI!wvs putblutznl® -4 jmp' h!j |
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N e

fmfnfou™! _ _, _ _ __
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EVPNFO ! NPEFMIJIBWINBT! JS! LPNQEBESFODJKPT!

SKYRIUS 4.3,
EVPNFO ! NPEFMJBWJNBT! JS! LPNQFUFODJKPT! D

Evpnfo“!npefmjbwjnbt; !l podfgdjojt-!mphjojt!

Fgfluzwvt !)dwmsnffvept!! bolt jbv! tusvlu’  sj{bwpllfmasj s! t vt |
of ,nbopnbt!cf!hfsbj!bghbmwpupt!tbvhpkjnp!js!lbgepspkij

informacijos ir k pt ! o v pt dalgajimm ‘ir lapdorojimo etapuose- ! _ npo_t! ubjl p! evp
npef mj brmfjungelj I " -1l vsj! mfjeBjb!gbhbm! wfstmp!sfjl bmbwj:r
szojvt!lubsqg! k" /!
Evpnfo“! npefmjbwjnbt! zsb! gbhsjoebt-!lvsjvp! hsjoeBj
ekosistema. Bet j t uboqpS bo-Zmspf j | bmbwj n” ! js!poBpbimfspnpegf mj bwj
tgfdjbmjtubj-!"lvsjbouzt!evpnfojt-!ofBjop!js!oftvqg:s
duomenys.
Lbjg!js!tububou!gbtubu’ -!1bj!ofhbmjnb!qgsbe uj!n szuj
sfjljblt!bjoljbjltvgsbtuj-!Ipljflevpnfozt!cvt!obvepkbn]

gspdft”“!js!tsfjlbmbwjno-!fe\rflqgjst !tigf djjbany 2tulbjjdBbnj s°o u
naudojami ateityje.

Evpnfo” ! npefmjt! zsb! ujmubt! ubsqg! wfstmp! §es$wWlU IsKj{tvip
jogpsnbdj k" ! js! gbmfohwjouj! tvjoufsftvpu”"k”™!oobmj~"! cf
gbobovt! ! bsdijuflup! ebsc' -! 1lvsjt! gbhbm! vBtbl pwp! ¢
_hzwfoeybusguj) evpnstaybininkams {- evpnfo”! cb{j” ! benjojtusb
programuotojams.

Ubj hj-1t1jfl wjfob! t utbuuszvclput !kajedoriapot plevjessuisirg P lud j{ 4@l t !
pav)- ' cfu!js!_ wbmezuj'!evpnfo®™!lcb{j "!)mfoufmj” "*! #tubuzn
gmzubt!_ !gbujljn"!jsluwjsu'"!_ npo_ t!evpnfo”™!Bfoj "!tjf

43-1pav)zsb!o jpt;

Subjektai-ubj ! pckfl ubj-!t"bqgjf!lvsjvpt!luvsj!c uj!sfolbnj
fubgf!tvckflubt!hbmj!c uj!wjfobt!fmfnfoubt!)qw{/-

hbmj!'c uj!fmfnfou”! hsvq_  -\Vidawstury$)st uzub! _ !l bufhpsjk
Atributai -tait vckfl u”!tbwzc t-!bqgjc ejobo, jpt!twbscjbt!e
tvsjoljnp!t' obvebt-!mphjtujlpt!js!ljuvt!qgbsbnfusyv

Szojbj!)oegylpspep-t*l'bjg!'tveckflubj !t wfjlbvkb!ubsqgvt
uj g ;!'#wjfobt!tv!wjfov#-!#ebvhfmjt!tv!wjfov#-1!4#ebl
ERej bhsbnpt! )ftzcj " tuibsj!!swjj{"eljeoj bth!'sebjnbphts*blnpt -! 1 vsjp
ftzc t-!busjcvubj!js!szojbjlubsq!k”"/!FS!ejbhsbnpt
' jfl wjfob!jolk"! butgjoej!tljsujoh"!efubmvnp! mzh_/
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Attributes

Pav.4.3-1 konceptualios evpnf o” ! cb{_ tERtiagmmat w?' $ptzlc njt-!busjcvubijt
sz9 jbjt
Evpnfo” ! gspkflubwjnp!js!szoj "l ubsqg!k”“"!ovtubuznp! gsj
npefmjvt/ ! Ljflwjfobt! jo!l k! bumjflb! ubn! ujlsbt! gvol
detalumo lygiu ir abstrakcijos laipsnhiu :
Lpodfgdjojt! evph®Pdg™Inhpefpmjftmzkf! bgsbo pnpt! gbhsj oe
of tjhjmjobou! ! paprastaicaudojarhas pradidinosetplariavnjo ethpuose.i j b n f !
fubgf!hbmjnflovecsbjBzuj!ftlj{vt!jolevpnfo“™!cb{j" !,
tlzsj " !jsttgfdjbmjtu”/

/g CONCEPTUAL
DATA MODEL

COMSTRUCTION SITE

5D BD
bl A |
CAD o -FEM- . CAD ERP1_ | CPM.[, SMS 1
3D BIM L | I E= :.,u.,ﬁs_...,-néﬂ'

Pav.4.3-2Lpodf quvbmjpkpkf!tdifnpkf!bgsbe pnbt!tjtufnpt!u
wbj {ebwjnbt-!tcflufdiojoj “"!efubmj~/

Mphjojt! evpnflosf mjpedumjjtt! | podf guvbmjvpkv! npefmjv-
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gbufjljbnj! jotbn " t! ftzcj "-!busjcvu”-!sblu”™! js! szo
atvaizdavimas.

24 LOGICAL
&< DATA MODEL

| H |
= = =
CAD pEN ke o
- '
- g
+ SCH - — -]
............... RPHM
Paveikslas 4.3-3Mphj oj t ! evpnjfcot b mjplejf mpaj c ej ob! evpnfo !l ujqvt-!s

ub,  jbv!cfl!tjtufnpt!_  hzwfoejojnp/

Gj{jojt! evpnflo” | bnnpfe!f mpef mzkf! bgsboe pnpt! evpnfo”! ct
tusvliu spt-!_tlbjubou! mfoufmft-!tuvmgfmjvt! js! szo|j
cb{j“"!'obovnvj-"!joefilgtjb{wjonfpj!!ttubsvbhuzfl hnmbkjp-nitt!j f1 j bou! pqt
cb{j“!'ejfhjn'

PHYSICAL
DATA MODEL

Paveikslas 4.3-4Gj {j oj bnf ! ev p rbfgqg “c!'sn pBg fbmzbk-f! | bj g! cvt ! _ hzwfoejou
tlbjubou! mfoufmft!js!lpolsf, jbtlevpnfo” ! cb{
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EVPNFO ! NPEFMIBWIJNBT! JS! LPNQEUFODJKPT

Qspkfluvpkbou!evpnfo“!cb{ft!js!lvsjbou! mfoufmj"!:

bsdijuflu s !mbcbj!twbscv!Itvgsbtuj!bctusbldjkpt!

Wfjltnjohb!evpnfo“"!npefmjbwjnp!nfupejlb!mfjeBjb!tve"
upe m! wjtb! gspdft”! hsboejo ! ubrkglp!ntflobj eepfetf anj lbjws n mf .
wjfolbsujo !'!'vBevpujt-!p!qgspd#s8bagav)! bgj nboujt!ovptfIlm

Verslos f j | bmbwj n"losvjtaulbjurpntpt ! gbhsj oejo_ t!vBevpuzt -!
srautai. Tai aktyvaus bendravimo su ekspertais ir naudotojais etapas.

Tveckflu“!jefouggjlijbbwpnpbt gbhsjoejojbj!pckflubj-11
l vsjvpt!twbscv!butjBwfmhuj!c tjnpkfltjtufnpkf/

Lpodfquvbmbvt! js! mp;h!'jojjspn jnbpvetfjmy!pdvt usguponpt ! gbhsj
szo jbj-lubeb!busjcvubj-lubjtzIm t!js!ljotbnj!tusyv

Fizinis modeliavimas; ' t vl vsj bnbt!ufdiojojmi opemmijp! mihe wh joe
apribojimai, indeksai.

Evpnfo“!cb{;thbtésyvobbgijt{jBgjohtropaeflmjp!_  hzwfoejojn
DBVS, testavimas ir parengimas darbui.

7 & & A 8

GATHERING OF CONCEPTUAL

oo —p BAIATON okt ——p SN __scrtiman o
REQUIREMENTS DATA MODELING
Pav.43-5Evpnfo” ! cb{j “"!js!levpnfo ™! wbmeznp!tjtufn”™-1tljsu

gsbtjefeb!ovp! sfjljosmben mnfl cflod mebfwmnjnipwj np

Ujolbnbj! tvgspkfluvpuj! evpnfo”™! npefmjbwjnp! gspdftek
srautus- ! p! ubj ! zqb, ! twbscv! tve ujohvptf! gspkfluvptf -1 c
wbmeznf /! Qbobhsjo I jnf-11bjqg!qgfs_ kjnbt! ovplgigpgodf gd|]j
gj{jojp!npefmjp!hbmj!qgbe_uj!tvgbgsbtujouj!qspdftvt/
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Qsblujojttevpnfo”™!npefmjbwjnbt!tubuzcpt!ts]

Lbjg! evpnfo”™! npef mgjbhwjl nmif 'qghwdbfue cwj f u_ tbrigadibime z np! v Be
reikalavimus gbwf st |l jnf! tusvliu sj{vpuv! mphjojv! npefmjv/! S
wbmeznp! gpsfjljbjt-!bqgj:dsuboujzrefwjdluhdj ddjudj* vt lefbtsjcojpwtp k
) FRVJQNFOU* -1 vBevpuzt! )UBTL*! js! sbbhpt wjohollpkjnbt!

twbscjbt! tbwzcft! butgjoejo,j" ! busjcvu”“! sjoljo_,/! Qb
bgsbo znbt-!bumjl jnp!ufsnjobt-!tubuvtbt-!gsjpsjufubt <
t wf ubj obskufj-od elbecbscpwj fu_ !t jstu/!ul/
Loginiame modelyje nustatomi s z° j bj ! ubsqg! o j " ! tvckflu”“-! gbspebou-1! |
realiuose darbo procesuose (4.3-6pav.)) ! Qbwz { eBj vj-!lszozt!ubsqg!wjfupt!js
wjfupkf!hbmj!ejscuj'!ebvh!ebscvpupk” ™-!pl!szozt!ubsq!eb:
hbmj!bumjluj !l fmjbt!vBevpujt/

—{ - 1

gﬁ% CONCEPTUAL <4 LOGICAL

.| DATA MODEL & DATA MODEL

/'-." m “
.
b m

Pav. 4.3-6 Koncepcinisirloginis evpnf o ! npefmjt-!tvlvsubt! gbhbm!nfjtus
tljsubt!tubuzcpt!bjloufm t!lgspdftbnt! bgsbo zt

Pereinant prie fizinio modelio, pridedamosu f di oj o_t!  hzwf oejojnp!efubm t;!]|
) WBSDI BS-! JOU-! EBUF*-!1 gjsnjojbj!js!twfujnj!sblubj-!
cb{ t!obo vnvij4dF/pav).nj { vpuj !

Qbwz {eBjjVvj ul" 'lbppjlessf  Bwijt!! t ubuvt ! ujgvtdsijvelhitbjn oa@jngjt?!s
mbvIl " -1 gbwz{eBjvj-!tubuvtp!js!ebscvpupkp je-!joeflt\
tjtufnpt! bgsboznbt! wjstub! I polsf jv! evpndukurdiircb{ t ! _
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hzwf.oej ouj

—

PHYSICAL
DATA MODEL

-~ ??'a,
-~
[t ] :_'\u‘! A

Paveikslas 4.3-7Gj {j oj t ! ev p nbfgos”blo nppl et funbjutz cwj fu_t! ftzcft-! qbuf
c'ujojbvtjvt!gbsbnfusvt/

Gj{jojt!npefmjt!ebBobj!tljsjbtj!ovp! mphjojp!npef
pasiskirsto taip: apie 50% laiko skiriama koncepciniam modeliui ) s f j | bmbwj n" !'|sj ol j nb
gspdft ! bqgubsj nbt -, 10P6tlagioign modeliut )Jubbwszjndovt ™ ! j s!|s zo j " |

nurodymas) ir 40%- fiziniam modeliui ) . hzwf oej oj nbt - uf t ubwj nbt-! gsj
ijrtqvtjbvtwzs" ! mfnjb! ubj-!1bel!lpodfqdjojbnf! fubqf
mphjojbnf!npefmzkf! ovspepnj!ujl!szojbj!js!busjcvubj

c ufou!ojbnf!fubqgf! evpnf oz mbsarjprietngndsnj ! ! 1 pol sf _ jbt! g
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Evpnfo“!cb{ t!l sjnbt!obvepkbou! MMN

Tvl s, ' evpnfo”™! npefm, ! js! bgsbe ! ftzcft! spbggklas)f usbj t -
' vsjyptf!mbjlztjnigpbj) ogpyhindij kb{gh M bl yplofl ssbgp vt ! qspdftvt/

Pabandykime sukurtigb gs bt upt -!cfu!gvol dgbwbmegpilebpepebhpbhHj o}
' jfl_ -1TobvepdbrhjnedhhRMityfl #Qzui po#! qsphsSthmbwidpp! tbhwepn
cb{jatbnjbj!bqgubsupt!tl zsjvkf!#Tusvliu sjo_t!sfmjbdjo.

SQLite-tai lengva, atvirojokodo- ! . uf sqgj bnb-!_ wbjsjpnt!gmbugpsnpnt !
palaikanti pagrindines SQL funkcijas/ ! TRMj uf ! g mb, j KBIM),EBREPEMIk bnb! DBE
zsb!cfwfjl!lljflwjfobnf!jonbojbkbnf!ufmfgpof/

Qbgsbo zI| jnpfefMmMP! t vl vsuj ! nvnt! ofejefogjsTRimlawv]l espht g
npef(434pav),t I j su* ! GFEN! ) t us vl u (swipkonp grdfikpg) sidtemonjs.t * ! | s! DQN

&2 Tj"tljuf!ufl tugpplvBrhicnb!v)tDi! Wistrd/DéRpIdek IGidk Claude,
QWENbscb! cfu!l vs_!tIju" *;

Tvlivsl juf! TRMmjuf!evpnfo®™!cb{ft!tjtufnpnt! #Lpotu

hsbgjl bt#!ljolqgsjfefl mbkivdpilfjinpfilpbtwmpgl gwmj pt m m_ !
4.3-4 pav.))




o)
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LLM atsakymas :

[ N ] Databasa SOLINe

|
1
1
1
1
1
1
1
1
1

Paveikslas 4.3-8Tvhf of svpubt! |l peb
Vs

B

=]

T

B

Createin LLM Chat

CIOEXY

import sqlited

# Connect to 5QLite database (or create if it doesn't exist)
conn = sqlice3.connect{'econstruction.db')

# Create a cursor object using the curser() method
CUrsor = conn.cursor()

¥ Create table - Structural Impact
cursor.execute( "' 'CREATE TABLE IF NOT EXISTS Structurallmpaet |
ID INTEGER PRIMARY KEY,
Element TEXT,
LoadBearingRequirements TEXT,
StructuralImpact TEXT,
InstallationImpact TEXT
R |

# Create table - Installation Schedule
cursor.execute( "' ' CREATE TABLE IF NOT EXISTS InstallationSchedule |
ID INTEGER PRIMARY KEY,
Element TEXT,
InstallationDate DATE,
Contiactor TEXT,
SafetyProtocols TEXT
:| LN ,

# Commit the changes
conn.commit()

¢ Close the connection
conn.closal}

print{“Database and tables created successfully.")

CHE

Run in IDE

jel I fm
l' ebcbs!

T ©

t! u
mf oufmft-1_ 11| j bt h
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i elvpnfo” !lcpbe{" 'tHbmj nb! gbmfj t suj"SQit®'zpalaikgnou#kurib paprastail p k f
_usbvljbnbt! ! tuboebsuj o, ! #Qzbatikpriarke! vibtigiame o'Pythén? K_ ! h b m
kompiuteryje- ! h b mj b mfbjntfuj ! t df obsj kvt! js! Il vsuj!gbjmvt/ ! Qb mi
ejtl f! tvI-viRtMj gb ) m'v!p nphvadinine tofstruction.db ) gbobo j* ! | suFydf m! g
darbalapiais)- ! | vsj bnf!l cvt! mfoufm t! #Tusvduvsbm! Jngbdu#! ) Ti
), sfohjnp!hsbgjl bt=*/]1

Tv Il ~ e b vdonhstructiondb evpnf o™ ! ebhpnljtv!mfouf meohjjbtt-!!nefvopunffrofjtt!!'h b
_ us mautojapt SQL™ v Bl mbvt bt ! blswye mimbogw st § uekurtubjviupnbupof b” !
bgepspkEuapnfojt! ' TRMjuf!levpnfo”! c-b{# Fyhdfmphidrbaj mjg pjswpl
fltgpsuvpuj!jolljsdtbenphfméTigdlsj " !

Opsjou!tvlivsuj'!uwbs”"!tevpnfo”!npefmjbwjn"!js!wfjltnjo
sfjljb!bjoljbj!bgjcs Bupt! tusbufhjkpt! js!ufdiojoj"!
tljsujohvt! gspkfluvt! js! obv eepbkBooobuj!! etBwdghliz!] ¢ wejvlpay pt f lo
tuboebsuj{bwjn"! js!tIplzc, t!lpouspm ! wjtbjt! mzhnfojn
npo_  kfl!ltvlivsuj!tqgfdjbm"!evpnfo"GQOBpef mj bwjnp!l pnqgfuf

-

Evpnfo“"! npefmjbwjnp!| pGoBf uf odj kpt! df ousbt! ]
Evpnfojnt!ubngbou! wjfov!jol gbhsjoej oj tinkamaisitktuif hj oj " ! j
tbvhpuj! jegwdsbdj ki'o!'npl uj ! tjtuf njKadifikavimowihenegzmf ¢ "ev pnf
modeliavimo kompetencijos centras (CoE* ! zsb! tusvliu " sjojt! gbebmjozt-!1vs
uwbsl znp! pshboj {bdj kpkf!lovptflmvn' -11plzc, !'js!twfjltn

Kompetencijos centras (CoEfz s b! f 1 t qf suj o_ t ! gbmpaohdbtj luppd log jooaldt ! j

transformacijos metodologinis pagrindas. Jis kurikevpnf oj nj t! hsjoeBjbn" ! | vmu’
mf j erBanibatijoms kurti procesus, kuriuose sprendimai priimami remiantis

tusvlu svpubjt-!qgbuwjsujoubjt!js!lsfqgsf{foubuzwjbj:t
informacija.

Lpngfufodjkpt!evpnfo“!dfous' ! gbgsbtubj!tvebsp!_ wbjsj
#tewj! gjdpt#/ 1 jt! EBfgp! Cf{ptp!gbtj mzubt! gsjodjgbt! s
c'u”“!hbmjnb!gbnbjujouj! ekmipdnl!ghdpajj t/-"wplttz!/d B | edjvthljd
gf sof mzh! ejefm t! cjvspl sbuj kCoEI! pjnsblogb & juevjso bu!”™ ¢ bt svcepb!s mh
ufdiojoj” ™! _ h”eBj " ‘ouwps!jeowpmrnf! oe"p! skconbbrajp{lo btjo §jpl!jn pllpzonlpstfj, | °
wfstmp!tsj j“!'Bjoj "/ !"Uvs ebnj ! ujvmpetikaptimiion praxgsis! Bj oj “ - |
ir modeliuoti duomenis, betirgb el pmf hpnt - !t vusvngjoebnj!svi@43joj " !vB
9 pav.).
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Lbjg!'hbnupkf!flptjtufn®!butgbsvn®!vBujlsjob!cjpm
gbt bvmzkf! mbol tuvnbt!js!hfc kjnbt!qgsjtjubjlzuj! vl
uwbsl znp! nfupevt/ ! Ub, jbv!ioj! wbjspw, !'uvsjlc uj!ql
t" wpilspn

Lpngfufodjkptldbompab! gpmEhj ouj !tv!injolplflptjtufnpt
Il pljfl evpnfozt! kcmtt bvtu-plbpnfoplLpf?! Lvsebnbt! I pl zcjol]j
gbmbol “! #1 mjnbu' #-! DpF! gqbmfohwjob! obu”"sbmj"! hfsjbv
pshboj{bdjkpt!tuboebsubjt-!busbol"®/

Business
Alignment
Talent
_1 Operations
Data & Analytics @'
COE s Organized By Govemance
@ Tachnology
Data
Integration Roadmap
Data
2 Strategy
Drata
Management

Pav.439Evpnfo” ! js!bobmjujlpt!|)snelkbBf ofpkpbhdfobgbhs| pPpBE
evpnfo“!wbmeznp-!joufadpektusdj kpt ! js!tusbufhjkpt
Siekiant paspartinti integracijosd j | mvt ! j s! gbt j f |, GoEuvwé st of VusjifKwmubihi
gbl bol bn"!' tgsfoejn”! qsj_ njnp! tbwbsboljolvn® /! Ubj! z
bandymaiir klaidos- ! ovpmbuj oj t! haeb Bajhjpot mt || edguy Eapdbdp Ubinj P lew!p uj !

t bwbsboljolvnbt! wfjltnjohbt! ujl ! uvp! buwfkv-1!kfj! zs

gbsbnb/ ! Cfltusbufhjo_ t!wj{jkpt!jslbvlo _ jbvtjp!mzhjp

hbmj!tvtjevsuj!tv!IlImj ujsnjt!_ hzwfoejobou!tbwp!jojdj
VB! ubj-!l be!evpnfo“! npefmjbwjnbt!ofbqgtjsjcpu”™! wj
_usbvliubt! _ !cfoes'!jogpsnbdj kpt! wbmeznp!j 'wf st m
bscb!_ npo_ t!wzsftojpkj! wbepwzc,_

CflvBevp,j " -ttvtjkvtj “"ltv!ievpnfo“!npefmjbwjnv!js!ev

butbljohbt!vB!cfoes”"!evpnfo“!jogsbtusvliu spt!ejfhjn
kjt!t!gvptfm kb!ovpmbuj oj p! upwcfvjn_ tknjjnoph-p!!gesvppdnffto™!! pogbuvjenpjk
organizacijoje ( 4.3-10 pav.).
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Tjtufnjoh' !qpBj "s_!_ '!evphbmjhpsbgpaf mimm whbmergn'l | PpEz
pagrindinius blokus:

Qspdft "l tuboebsuj {bwjnbt!js! nOpt fvnsjjpb!!h zswh whjzmypf!odejjlon
nfupejlbt-!tljsubt!evpnfo®™!npefmj !l “sjnvj!js!whbn
obcmpo”-!tlplzc_ t!lpouspm t!nfupe”™!js!wfstjk"™!I| pou
evpnfo“!lu tujovn'" !wjtvptf!ebscp!fubqvptf/

Wbhjenfo”"! wbmeznbt!js! butbhPPhPnzaj ¢d gBjjbd!l glsh ;njbdej oj v
evpnfo“! npefmjbwjnp!qgqspdftf/!Ljflwjfobn!gspkfl up!

wbjenfozt!js!lbutblpnzc_ t!tsjuzt-!Tubjg!gbmfohwjobn
evpnfo“lofbujujljn™tsj{jl bl
Lpl zc_ t! 1l pousmponmtveiksmihghi vadytistatybos duomenis, reikia nuolat

tufc uj!k”“!'Iplzc, /I'YEjfhjbnpt!bvupnbuj {vpupt!evpnf
ovtubuznp!gsjfnpo 1t/

Nfubevpnfo”“!js!jogpsnbdj kGoEz sbbs!dbi ujtubflljuo hshptt!! wBb! nwejzfnab
klasifikavimoj s! j ef ouj gj |l bupsj “!'"tjtufnpt-!gbwbejojn”!js!
mbcbj!twbsc t!tjtufn”!joufhsbdjkbj-!ttvl sjn" /!

k(} PHYSICAL

@ LOGICAL

+/ CONCEPTUAL

+ COE & MODEL GOVERNANCE

Pav.43-10Evpnf o”“ ! npef ey pwflopbtzlcj st!! whawe¢ £ olbt " jo ! gbhsjoejoj "!
CoEjoo " | j "~

Evpnfo” ™! 1l pngfufodj)kwphtij!ddfolusjplt! f) IDpdf su”™! hsvg_ -! cfu! js
kuriuol vsj bnb! obvkb! evpnlfwoipumiyvsdBlu'lhjsgpeBnpnbnhbwjfojohbt! gpBj
evpnfojnjt! wjtpkf! _ npo_  kf/! Lpngfufoujohbj! joufhsvp
jogpsnbdj kpt! wbmeznp! tj,tklasifikuodanhags ublobepbosupgpmpepebtbt! e
| pl z¢ DpF! gbefeb!_  npo_ nt! ov p mbverslouppocesusyj !ohug f! jt bjwopv ! qssfpbehvv
sjolpttqgplz, jvt!jstqgsjjnuj!gbujljnb!lbobmj{f!qgqbhs_ tuv
Upl jfldfousbj!lzgb, 'wfjltnjohj-!1bj!-gbhjbob rkjvlet kj mpef §
vVBujl sjob! ovpmbujo_,!evpnfo” ! qsjtublUz@mb! pbupblgujf{ Ewj
| bmc &dalpje,t!'l zsj vkf! #1 jvpmbjljo_ t!evpnfo“™!lufdi opmphj kpt
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Tolesniuose skyriuose nuo strategijos pereisime prie praktikos -t * mz hj obj ! #gf st j | "ozl jr
df oubsd BWf mhtjnf! I fmfu'! gbwz{ gbjs-n!f Ubj b 'owfzjulb it jtBne v!
rinkimas ir automatinis patvirtinimo procesas .
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SKYRIUS 4.4,
SFJLBMBWIN ! TITUFNJOJNBT! JS! JOGPSNBDJKP

Sfjlbmbwjn"!sjolprbj !} sesbbobmpénbwjnbt! _ !t u:
duomenis.

Sfjlbmbwjn”"!sjoljnbt!jsluwbslznbt!zsb!qjsnbtjt!Bjohtc
tl bjunfojoj“"!'qgsjfnpoj“"!gm uspt-!ebvhvnb!sfjl bmbwjn"!
tvtjujljn®™! gspupl pmbjt - !oufnmftd peojpt!ltvitlhrkepwm jjthjltupjlg!bB pxd
bgtvoljob! jogpsnbdj kpt! bvupnbuj {bwjn'-! gbuwj sujojn'
bgBwf mhjbnf-!Ibjg!ufltujojvt!sfjlbmbwjnvt !vagrblovf st uj ! c
reikalavimaic “ ul"Bjtes "t ! j st tjtufnjohj/

"Gartner'tyrime# Evpnf o”“ ! Il pl zc_ ;!'hfsjbvtjbghgebl Bjbbblj U} o]
twbscj!evpnftawblsicpll z¢c Ithj ohpnt ! evpnf o 10g.s! bobmj { t!
Kvptf!gbBznjnb-!|lbe!gsbtub!evpnfo®™! Il plzc_ !pshboj{
nNbBjb28f b} hmo/!'epmfsj“!js!lbel!qgbujljnj-!tbvlioupt!]l
l vsjbou!_ !'evppnfejt! psjfouvpu' !

o T © R S—

E m!tusvliu sj{vpu"!sfjlbmbwjn"!us Ilvnp! ubt! gbut! f mf|
tjtufnptf!hbmj!c uj'!tbvhpnj!tljsujohbjt!wbsjboubjt/!
mbjl pl!owbjtuzn® -!jogpsnbdjobpkpegbmwhwjup'oujj $evpuwjf @z ¢!
E_ mretirwienas praleidimas - prarastas parametrasarvienaso f uf j t j ohbj ! bgs-galizubt! f m
tvm ujouj!tqgsfoejn“!lqgsj njn"!js!mfnujt!toffgfluzw”™!jou

E.m!wjoj “"!'us Il vnplgbtbhb!cvwp! gsbsbtub
LbebohijpasagesBljmsthbt ! cvwp! gsbsbtubt/
Lbebohj!us | p!Bjshp-!ejohp!sbjufmjt/
Lbebohjltus I ptsbjufmjp-!cvwp!gsbsbtub! Bjoj b/
E m!Bjojptltlus " Ilvnp!gsbmbjn ubt!n’"©°ojt]/

E mln"ojplus |l vnp!cvwp!gsbsbtub! Il bsbmztu_/
Wjtlbtl!e mlup-!'1belgbtbhpkflus I p!wjojft
-Qb u O !
Evpnfo”™! gjmeznp! js! tbvhpkjnp! gspdftp! sfjl bmbwjn”! t
tvjoufsftvpu"k”“!obmj” ! ovtubuznp/! Lbjqg! gbubsm kf! tblj
gbtflnj”! hsboejo_ -! ubjqg! js! wfstnbfssbhejhopt! pbvgoutsét

sfjl bmbwjnbt! bs! ofu! wjfop! gbsbnfusp! gsbsbejnbt! hbmj
procesui, bet ir visai projekto ekosistemai ir visai organizacijai. Upe_ m! mbcbj ! t wbscv! ovtut
elementus, parametrus irvaidmf oj t - ! I vsj fl jol gjsnp! Bwjmhtojp! buspep
gbbjol wuj-!'lbelkjflzsb!mbcbj!twbsc t! wfstmp! uwbsvnyv]j
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tjwbj{evpljnf-1!1lbe! npo_ ! wzlep! gspkflu" --I"levsjp! n
gbgj mepn® ! mboh"' ' o j B Nedidaiamk proacepd't mpbplupgVvgskds znbt! qgsj e.
prie dabartinio projektd’ dalyvauja architektas, klientas, CAD specialistas (BIM), statybos vadybininkas,
logistikos vadybininkas, ERP-bobmj uj I bt -!" I pl zc_ t! Il pouspm t! joBjojf
vadybininkas ir nekilnojamojo turto vadybininkas.

Of ulofejefmjbnf!qgspdftf!hbmj!ebmzwbvuj!efojnuzt!:
dalyvisturisuprastit qf dj bmj t u” -t tv!l vsjbjt!kjt!tvtjk, t!evpr

Teksto lygmeniu (4.4-1 pav.) klientoirqgs pd f t p! htsgbfodejjbomjtt!u™ ! cf oesbwj nbt ! w:

2 Klientas: "Ovt qsfoe nflojbvsjo kflqgqvt kf!_ e ujlgbqgj mepn’
gaimaubj ! _ hZzZwfoejouj @
2 Architektas:"Aj opnb-! gbujl tmjotjv!gspkflu®"-!lbe!c u”“!_us

CADplanus (BIM)".

22 CADspecialistas (BIM): "Gautas naujas projektas. AtnaujinlCADBIM* | npef m_ !t v! gbqgj mer
js-ltvefsjo, t!tvI GEN!'joBjojfsjvnj-"tqbufjljv!iujltm

8 Statybos vadovas: "Gautas naujas projektas. Koreguojame 4D s f o h j n pnfoeruajame Visjiss !
atitinkamus subrangovus'.

= sfohjod®j oj fs)yt !DBIBBNGN jt ufenvp!'nfwfjttj!lvolqgBE ! obvk' k_ ! mb
c ' u“"!hbmjnb! wbmezuj!pckfl'u'!js!gmbovpuj'!ufdiojo, !

8 Logistikos vadovas: Nbo! sf jl jb! obvkp! mbohp! nbunfo”! js! twps)]
gsjtubuzn®" ! _ I wjfu'

#) ERP-analitkas:"Nbo! sfjl jb! bgjnujft! mfowajfweBf ! ujgadkwbjvaj!
FSQ!tjtufnpkf-!1Ibe! obvkpkp! mbohp!jo nmbjept!butijtaqg]j

& Lplzc t!l pouspmbf! mbBjhdj ftgjfdtf gj | bdj kpt! cvt! qgbsf ol
n“t"!lplzc t!js!nfeBjbh“!tuboebsuvt/

&2 Tbvhpt! joBNfejufjojtvjtv! obvkpkp! mbohp! tbvhpt! btgfl uv!
bujuj!l jbjtjs!fwblvbdjkbj!gbhbm!9E!tdifn' ! #/

8 Lpouspm t ! wbBRemdapiesi tikdiabERPe bsc ™! bgjnujnj-! nft! buobyv
hsbg] ll'be! kbnf! butjtgjoe u”! obvkp! mbohp! _  sfohjnbt
turinio valdymo sistemoje.”

8 Darbuotojas (montuotojas) :"'Sf j | j b! jotusvIidjk“"!"bgjf!npoubwjn" -1t
to,aryra, wf tlyppdtj!lpt ! opst!tgfdjbmjpt!tbvhpt!ubjtzIlm t-1!1I

2  Nekilnojamojo turto valdytojas : " ej f hvt!  sfohjo, -!eplvnfouvptjv! hb:
jogpsnbdj k" -!'I belc u™!hbmjnb!k_!wbmezuj!jmh"'! mbjl

2 Turto valdytojas:" sbohpt!joBjojfsjbv-!butj "tljuf!hbmvujojv
valdymui."

& Klientas:" Qb mbvI juf-!hbm!boeltlvcv!js! mboWp!ofqgsjsfjlt/]!

Upl jbjt!buwfkbjt-lolfwdjfslobt]j ebmjp!egpBauj t"tvIfmjb!h
tjtufn”! js! wbjenfo” /! Upljv! buwfkv! cfwfjl!wjtb!Ilpnv
fmfluspojojbj!mbjolbj-!"agpHlpamcj bj-!'tvtjujljn"!gspupl

Upl jpkf! tubuzcpt! gspkflup! ufltujojp! cfoesbwjnp! tjt
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pgfsbdjk”!js! gsjjnu”! tgsfoejn”! ufjtjojp! gbuwjsujojn
l'jflwjfobt!qgsjjnubt!tgsfoejnbt-!ovspeznbt!bs! gbl fj uj
tvnbBj oboto!lfd vitjjrg'slbuj n”™ #! sj {j 1"
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Pav. 4.4-1 Pradiniuose projekto etapuosev Bt b | p wp ! jbentravime & Ip B pdigikiami
wbj sbvt!gpsnbupl!ufltujojbjlevpnfozt/

Uf jtjo t!l pouspm t!js!tqgsfoejn”!gbuwjsujojnp!bujuj
us lvnbt!hbmj!tvIfmuj!sjnu”"!qgspecmfn”!wjtjfint!qgspkf
_tblznbt!bs!l gblfjujnbt-!qgbebszubt! cf! ukeldol bnp! epl v
hj o (vst!lufjtnj)jvt! hjo, vt

Ufjtjol bj!_ uwjsujouj! wjt vtikqgtbagtsjfsobe jjnvvtt!!eubfvlhtzucj, o jew!l svzrefjo
bou! wbepwzc t-! gsjwbmbo, jpt! Ef m!tuups-viplkufj ! !wljjtfvit wjtfboobetp!
gbtjsbozujleplvnfouvt!e m!'lIjflwjfop!wfjltnp-!tjtufnb
E tmMdoepsj " ! gbuwj s ujw jormgps!tpukst |l uvpn!p ! hozfwfuojeljloj nbt -1 cfu! j s!
ovptupmj“-!lgbcmph_ uj'!ebmzwpjubbsqutfhwj pfthbogsplmbjnbt

Toks sandorio patvirtinimo procesas, kuris paprastaiqs bt j ef eb! ov p! u fiolesniugseoj “ ! ej t |
etapuose palaipsniui virsta keitimusi . wb j s j ” dokumentai® 4.42 pav.), o tai labai apsunkina

cf oesbhhujshol t jbv! wz/l!pQfuujvistjuoful!tbujw | j bj!bqgjcs. Bu"!sfjlb
procesus, | vsjvptf! hbvtv! ebvhjbgpsnb, j ! evptahpa bdvejks! ebvh!
of _nbopnhb/
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Pav.4.4-2Lj f 1l wj fob!tubuzcpt!

npo_t!bgmjol pkf!ftbouj!tjtu
gpsnbu”!eplvnf

ou“!o bmujojt/

E mtufltujoj “!gsbofojn”"!tIljflwjfobt!tqgfdjbmjtubt!uvs,]
dalyvauti visuose susitikimuose, kadt v q s bt u ™ ! peofektdogsbuej ou !/ !

Opsjou! _wfjlujt!to_ I bgsjcpkjn'-!lc ujob! gfsfjuj!ovp!u
npefmjp/!'Ubj!_  nbopnb!ujl !tjt uprotgsashisjo blogsbmppup kb et j !
ej bhsbnpnjt!js! ey4dd3fpav) Kaipgrefvmpjnlf jot"!! npef mj(B.87 pap)! buwf k
nuo kontekstinio4§ e  kljgmegng dereita prie koncepcinio lygmens- ! gsj ef ebou! ebmzwj “ !
tjtufnbt!js!lqgsjfnpoft!cfjlszojvt!ubsq!k"/
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@*—*@J—'@J—*@J—*@Jj N X

CLIENT ARCHITECT ot FACRATICS

SPECIALIST L REQUIRED RULES FOR

GROUPS PARAMETERS VALUES

L@J*@J*@J—*@Jj

L BHETIER ERP cosTRnL BAFFTY L - .
MAMATER AHALYET ENBSMEER EHEIMELS v ¥, y .
8808 { I !
ﬂbh'rm WOERER PROSERTY AssrT z rl4 C
BANABER WLKEGER
Paveikslas 4.4-30psj ou! t vBjopuj -!l bjg!wbmezuj!js!bvupnbuj {vpuj

vizualizuoti procesus ir susisteminti reikalavimus .

Qjsnbtjt! Bjohtojt!tjtufnjwofobmgf yvipbimnbwjnwbtt! jts!t &kbj Vvt
koncepcines srauto diagramas. Koncepcinio lygmens ne tik q b e visiems proceso dalyviams

lengviaut vgsbtuj ! wjt® ! gspdft pdrotys,bpej om! §y!s¢flbinj sif firj b Imj lojh]j
reikalavimai) kiekviename proceso etape.

Qspdft“"!'tsbvu“!ejbhsbnpt!js!lIpodfgdjoj “"!tu:

Ops_ebnpt!tvnbBjouj!bupus’ | _'ubsq!usbejdjojp!js!npef
t* npojohbj! gfsfjuj! ovp! gsbhnfoujol "l ufltujoj” ™! bgsbeo :
Evpnfo™! f wopmjpvddnpknbjjoj " ! mf ouf mjpt!jjtughil phluobekdj "n" f u
gsjfnpoj "/ ! Js! wjfob!joluplj®!qgsjfnpoj ! zsb! |l podfquuvl
Wj { vbmj oj “t!sebjvhuh'stkerj “btlhsbn” -1 gspdft " !-éfjbhabn? mfjeBf pl gt
dalyviams suvokti, kaipk “ ! wf j Il t nbj ! js!tggbbepnhbj Itgbtjulfpnp Ve t " !

Jei procesams reikia ne tik saugoti duomenis, bet ir juos analizuoti ar automatizuoti, reikia
gsbe uj'!tgs, tuj!l podfqgdjojop!js!wj{vbmbvt!sfjlbmbwj

Nt " ! gb w2.4lpak)kiekvienas specialistas gali priklausyti ne tik nedidelei komandai, bet ir
ejeftojbn! tlzsjvj-!1lvsjbnf! ejschb! pdngraliniofdirktqran.l pt ! t gf
Ljiflwjfobt!tlzsjvt!obvepkbtj!tqfdj bmp2dpap,gbwabeBpuj kT |
ERP, CAQ MEP, CDE ECM CPMir t. t.), kuri reguliariai atnaujinama gaunama informacija, reikalinga
eplvnfoubnt!l vsuj-!tgsfoejn“!lufjtjojbn!tubuvtvj!gjlt
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Tboepsj “"!'tvebsznp!tqfspmw ttblt Wipdbpw® veldsd' ! gsj fo ! 5111
ufjtjolbjl!gbuwjsujouj!tgsfoejnvt!cvwp!obvepkbnpt
P jvpmbjljo t!tjtufnpt!tljsjbtj!ovp!tbwp!qgjsnubl ™
o jvpmbjljojbj!nfupebj ! qbsgn bndejpknpbtj!!Ibpgg wfbs! uubfwjtnup o, !tt!
gpsn' ! gspdft® -!1 bebkupa b adgddrd kitpsg sistetnaseimj b v !
sboljvptf/

-

Proceso vizualizavimas konceptualiomis t sbvup! ejbhsbnpnjt! qgqbe_t! bgsbo zi
tljsujoh”!wbjenfo”™!t"wfjl®'-lupe mltve ujohb!ebscp!f

gspdft“!wj{vbmj{bwjnbt!vBujlsjob-!lbe!gspdft”™! mp
komandos nariams.

Tas pats | pnvojl bdjojt! mbohp! gsj e kkuris!lvep) fblggbp kb bt plui
gsbofqQ44apav.)j s! cmpl j o t ! tzdsibf! ngpbto!'bg pvst N p!élf png d f! d d/jsg_ !'!'b qu
skyriujeapieevpnf o™ ! np e #.4gphwy.j n* !

Jnu_v&-swrl : . 4D
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Pav. 4.4-4 Konceptualioje schemoje projekto dalyviai pavaizduoti| bj q! evpnf o™ ! cb{_ t!
obvepupkbj-!lvsj "l vBlmbvtpt!tvtjfkb!tljsujohl

Opst! Il podfgdjo_ t! ejbhsbnpt! zsrbpobjgitdhjssjve pkB'lohjtloj e j Vv

nbozebnpt-! I be! gspdftbnt! tvgsbtuj! qgqbl bol b! wbj {ejo.
iliuzija: vadovai tokioje schemoje mf ohwj bv! t vwpl jb! cfoes" ! wbj{e"!js!nb
Ub  jtokiasskchemosof t vuf jl jb!bjol bvt!tvgsbujnp-!Ilplj“!levpnf
gpsnbuv! kjfluvs u”! c uj!qfsevpebnj! js!t I pljf! gbsbnf
realizuoti. Konceptualioji srauto diagrama labiau primenan b s°o svup! Bf n. mbq_ ;! kpkf! o

l vp!t' wfjl bvkb-!tub, jbv!ofbutl mfjeBjbnb-!1bt!gfsevpe
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Of ut kfjlgspdftbt!jotbnjbj!bgsbo zubt!l podfqgdj oj v! m:
ubj!of vBujl sjob! kp! wf jelbtBnojbg h' vt nvpg/b!gqWjb{t vubj noj b{! bwibjenpbst™ ! e
mfjeBjblkjfnt! mfohwjbv!Itfluj!gspdft' ! qgbufijljbou! bi
evpnfo“!lcb{j“!joBjojfsjbnt!l podfquvbmvt! whj{ebwjntl
oftvufjluj!bjolbvt!twepddipspnfubj §j ydnediuj 6 &jmbdbwj n” !

Qf sfjobou! gsjf! tve wujohf pradinis | podfnddj"djf llpjtg!'t wbp{ej oj
ejfhjnbt!ubngb! jujo!twbscvt!tjfljbou! vBujl sjouj-"!"1Dbe
tvefsjouj!tv!tusbuf hj oj bjabgb papillymoq b difj4tk-ppav.)wijj It § mbjog 1! L
gf sl f muevnpfnif o ! sf mzbhmbwj AT!'uvsjnf! Bfohuj! ebs! hjmjbv!
wj{vbmj{bdjk"!tgfslfmuj!_ bumphjco/ukjlssjig¢if{ojo’ " evjphetf oj =1 m

Tusvl u’ sjoj bjjs!sSfjh Foymbswfjhnvonij bsj ptjpt!jo sbjol

JIj! 91&! npo_tf! tvlivsjbn"! evpnfo”®! zsb![58f tekstasy | u " svpu
epl vnfoubj - ! faid, jpokbldaj. Tokiud Bdmenis ( 4.4-1 pav.) sunku analizuoti, tikrinti,
gf sl fmuj!jolwjfopt!tjtufnpt!_!'lju"!js!lobvepuj!bvupnhb

Opsjou! vBujlsjouj! wbmezn' -! tlbjesvn'! js! bvupnbuj o,
tusvliu sj{vpugfsbf mupmbwijbnetl jbj! bgjcs.TRBswvtl ul" spsbivpn;j
procesast vt j k, t!l oflujhDlwvejepphfifojfdingbj! bqgubs_ nf! gjsnvpt ]
skyriuose)- ' cfu! js!tv!igb, jbjt!sfjlbmbwjnbjt-!'lvsjvpt! gspkf
gbwjebmv! gf s! wjt" ! g-slp&alh@rutpy thjznwbtwijznepb!ng j-I'm"bel! o jvpt! g
automatizuoti .

Lbjg!kbv!l powfsubwpnf!evpnfojt!joloftusvliu sj{vpuj
gpsn' -!tubjqg!js!sfjl bmbwjn”! dpood!sfujvlpgkfnifuf 't uj oj vt
tusvliu sj{vpu' '#mphjojp!jsltgj{jojp!tmvpltojp#! gps!

Qbhbm! mbohp! gs(4et-l bavnlpj!ugpbtwzBjegRbozuj ! evpnf o™ ! sfjl bmbw
gpsnb/ ! Tusvliu sj{vptjnf!lljflwjfopt! gspkflup! ebmzwj ™!
gbhsjoejojvt!busjcvuvt!js!k“"!sjcjoft!sfjlonft

Qbobhsjo I jnf-1 gbwz{eBj(4ps5dawjtf wbudzepdtulpllgl!l Zct jtt!luwnmez n

(COMS -1l vsj bl obvepkbtj !l pjlozicy Bt b Ipplugpipogpdbatjis! piatikriBaj, ao j f s j vt !
naujas projekto elementas © j v p ! haujad ldngas"” - atitinka nustatytus standartus ir reikalavimus.
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Qbwz{eBjvj-!gbobhsjo_ | jnfltlllffmmfbursistemosMeibjo'h! ¢ ft jj It wiim it
tveckflu”! fasgpawulbinofl shj kpt! wbsupkjnp! fgfluzwvnbt-1! b
mbjl pubsqgjt/ ! Ljflwjfobj! I bufhpsjkbj! gsjtljsjbnj! ub
butj Bwf mhuj ! gspkfluvpkbou!js!_ sfohjbou! mboh™!tjtufn

STRUCTURED

DATA

1
aEE
.

Requirements

— Windows N Energy Efficiency
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Pav.44-6Lpl zc_t ! |ljpooBujsopint stj'ut ! qdujugmbsojho’ ujulj g p arfiemf nf ouvt - !
atitinka energijos vartojimo efektyvumo, garso izoliacijos ir garantinius standartus.

Evpnfo”!sfjl bmbwj nlbgoudpmjtvlpjtdBjpdjzfcsjtvt ! mbsvgd gBmfvg u f
tokias ribines vertes:

Mboh”" ! fofshjojp!owzgsyphlhpVvpmdB, ! #-! Bznjo, jpt! byv
|l pfgjdjfou' -!tjlj!#C#-!mbjl pnpt! nbBjbgqsjyhgspj huj
wif st j & KA+ "A+" "A", "A" AT A" "B
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Mboh” " !bl vtujpbnbuypmphtdj ebdjcfmbjt!js!gbspebouj! k"
usjvlion' -!bgjcs. Bj bw@dBubjtzIl mjohb!josbjol b!

Elemento# Mb o h ™ htubjtas BGarartijos laikotarpis" qs bt j ef eb! ovp! qgf ol fsj ™!
ovtububout!o _ !I'mbjl pubsg_, !l bjg!nbBjbvtj" " !'mfjtujo"!qg
hbsbouj kpt! mbjl pubs#6éphfwdBjuzt-~HBpbimph#4j ¢t U /mzwn/b?

(metai)".
Remiantis surinktais reikalavimais, pagal nustatytus qp Bz ng vt lnbbhbuf hpsj k™! bs! | n
fmfnfoubj-! Il vessgb! BWwhbsuppi hlotf!j ! #C#-1! gbwz{eBjvj-! #D#

obvejohvnp! cboeznp/! Mboh”! blvtujo_ ! j{pmjbdjkb! RB! j
eplvnfouvptfluvsj!c uj!Bznjnb!ewjBfolmjv!tl @B" jvnj-!
bsch! #51! eC#-! p! o jp! gpsnbup! oDIBUgrba 160led a j J¢cdebdswf su_t -
priimamos (nes neatitiks Regexf j mwodglio)! ' Hbsbouj ojt! mbjl pubsqgjt!uvsij!q
metai”, olangai su trumpesniais garantinilismb j | pubsqgj bjt-!gbwz{eBjvj-!1#4! nfu
sfjlbmbwjn”-!lvsjvpt!lIplzc t!joBjojfsjvt!bgsbo ! mfou

Norint patikrinti upl j " ! busjcwd j!l gbsbhfgbh™dm! sfjl bmbwjn”! sjcjof
procese, naudojamasmf j e Bj bn”" ! sfjlonj "")Bpelcobi ! )\ #B#-: " #CR#- # B |
W2")),logines operacijas (pvz.,">","<"/<=",">=""=2'1 t | pjujo_nt!sfjlon_nt*!js!sfht
)fjmvu nt! jsltufltup! sfjlon nt-1! gSf{Hywvrhjbhussjjpctvyuavtj!! j# Bsdbpj:
mbcbj!twbscj!qgsjfnpo !ejscbou!tv!fjmv, j “!sfjlon njt/

Sfhvmj bsjpt{RpgeX jobbeppkpnpt! gsphsbnbwjnp!l bmcptf-1_
(Rebiblioteka* - ! f j mv ukeistt Sfstbft wj 29BN ubstj!efufluzwbt! fjmv, |
ujltmjbjltovtubuzuj!ufltup!obcmpovt!ufl tuf/

Sfhvmjbsjptjptf!josbjolptf! sbje t! bgsbopnpt! ujftjphj
tlbj jbj!'hbmj!c uj!wbj{evp-bnljV ojbtvlielpkjbwjud It g!f dfj b!m" ks !
/! Lwbesbujojbj!tlmjbvthjbygnfodviejpkibfng W ksrhz] jblBquwid ez bj! -t !l
NbBbkbj! mpuzo” ! b c-9]dkurisatitnka $doNeskditmenibismsh sV Df ! sbj eBj "I tjnc
atitinkamai naudojami \D ir\W.
Qpagvmjbs t! SfhFy\(bdbrpapkj np! buwf kbj
fm/ !t gbo up! besfopsagpbbpjj jj adrgh d mwjsg Kb onwjut U f m/ ! gbo up!
hbmjuf! obv & @EuA-Z09b %+H@da zA-20-9.-1+\ .[a-zA-Z]{2,}$".
Ebupt ! jo :t'\b\d{Z\d{a}wehd{2Nhd{2}\d{2\ d{2\d{2)\d{2}\d{2}.\d{4}\b"™> b c mp o " !
hbmjnb! obvepuj!ebubj!jolufltup!johbvuj!EE/ NN/ ZZ22ZZ
Tikrinant telefono numerius: jeinoritegbuj | sj ouj 'uf mfgpop!ovnfsjvt-1!1Iv
+49(000)000-0000, modelis atrodys taip: "\-\\d{2}\ (\d{3\ )\ d{3}-\d{4}".
Jowfsu, !l plzc_ t!vBujl sj qgj!'nbpulsjjocBrjudj!fjssj!bkv't!!s4j4€jj!objnib wsjfnjvl
pav)- ' kvpt!jol gsbejojplufltujojpl!gpsnbup!)qgpl bmcjbj-"!m
pshboj{vpu' !'jsltusvliu sj{vpu'"!mfoufm -!ubjq!tvebszeb
kokius gaunamus duomenis (pvz., naujus kategorijos“Lb o h bt #! f mf nf ouvt */ 1 ST j | bmbwj
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mfjeBjb!'bvupnbujol bj!bunftuj!ofgbujlsjouvt!evpnfojt
sistemas tolesniam apdorojimui.

REGULAR EXPRESSION

INBLIT o OUTPUT
[OR REGEX)
USER@BEXAMPLE_COM EMAIL ADDRESS VERIFICATION USER@EXAMPLE COM €
BEXAMPLE.COI -Mﬂ-i._ﬂ}-@iﬂ.-u-zu-t-h\-h~u-ﬂ!&l>—E@EﬁMPLE COM ﬂ
USER@EXAMPLE COM USER@EXAMPLE CoM @

DATE CHECK

123.10.2:::24—1 188102024
12.345.2024 :-mmwﬂxmtaw—Em.anMam [ x]
01.01 .2um—f 01.01.2024

Paveikslas 4.4-7Sf hvmj bsj ptgpb! mbebjdtwbscj!ufltujoj “!evpnf
gsj fnpo,

Dabar, pereidami nuo koncepcinio prie loginio darbo su reikalavimais lygmens- ! wj t “ ! t qf dj bn
reikalavimus n “ 't ! obvkp! mbohp!(é44pay)i plowspdivptjnf! ! tvuwbs
busjcvu“!gpsnbuv! jstojvpt!t®sbovt!tv!sfjljbnbjt! bus
diagramos ( 4.4-8 pav.).

“Window -
“LaCoBen
‘Wiptarial
“sofety Emlng

“\Winderw 10"

Investor

“Trergy EMiciancy”

‘Sminterancs Roguirements”
“warranty Paried”

“Safwly Roting”
“Ininlintinn Method Hpiocemant Cyche
“Emnrganey e~ “Datign”
“Packaging Requiren o

"mimensions”
“Matariol
E “Enangy Iiiciancy” v

“Length”
“Width”

“Hadght*
“Walght*
“Suppiiar

“Deallvery Dots” !___ t
-
il S5 S
“Gratiettity” —

“Peckoging Requiremaints”

“Wizwal Assthotios

“acouitic Perormance”

Paveikslas 4.4-8Mp hj oj p! gqspdftp! mzhnfojv!Iljflwjfop!tqgfdjbmjtu,]
atitinkamas sistemas.

Tve_ Kk, btibjgtusy ! 'wj f o' ! cfoes'" ! gspdftp! mfoufm, -!jogpsnbd
tekstas ir dialogas koncepciniame lygmenyje ( 4.4-1 pav.), usbot gpsnvpkbnf! I tusyv
t jtuf fiinolygmensmf ouf mj 4.4-9pavy.n* ! )
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e
Invesior “Winsdiw |5 ST r— b

Lacodlon

" WAa T

“Boleiy Roting”™
“Imergy Eficiancy
‘Mialmisnaonce BaguEem

OMETRUCEETEIEL

“Wartandy Pariod”
“inutmliE e et e E 7
Rapiacement Cyclo

“Ermargancy Bgrees S
“Pockmging Requiren

“Enurgy Eficiency”

“Romustic Parfarmonos”

Wimdow 1D

“Enongy Eflciancy

“Wanmnty Pering”
Baplecamant Oyl

“Mairtandnce equrements”

“Gunnaity LozEthan
“Lamgith*
“Width"
“Mmight* I
Walget'
“Ruspplier”

"L Tirna”™

p = Wainkenones Raguirame
Tiimanstons

Telrtiriol™
Tnargy Mficiency
Dasign

Visugl Aesthatics”

Aooustic Ferformnanoe

» Requirements

BT P R LRI

10 D 0

i - K - I -

Paveikslas 44-90f t usv Il ut gffi djvipmj tlup d veff dumpvj"dbt ! _ ' tusvliu sj{vpub
padeda suprasti reikalavimus fiziniu lygmeniu.

Ebcbs! evpnfo”™! sfjlbmbwjnvt! sfjljb! qfsevpuj! tqgfdjbmj
tjtufnpnt/! Qbwz{eBjvj-! kfj! ejscbuf! DBE! evpnfo”™! cb{._
uvs_uvn_ufltvsjoluj!wjtvt!c’  uj cewtp!ndfbos”b nofbusevptk-j!nspf!nt edbf noj
Paprastai tai pradedama nuo eksploatavimo etapo, poto-ovp! t ubuzc”“ ! bjloufm t-! mph
t'" nbu”"!tvebsznp!tlzsjbvt-!Ilpotusvlidjoj "!"tlbj,jbwjn"!
reikalavimus, galiteq s be_ uj ! | v sremdhngiesiurifk@ig gatametrais. Tai leis jums ateityje

bvupnbuj {vpuj!evpnfo®!lujlsjojn"!js!qgfsebwjn"!wjtpkf!
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Kainaujievpnf ozt ! bujujolb!sfjl bmbwjnvt-!tTkjfl!bvupnbujol b
js! gf sevpebnj ! ujftjphjbj! ujfnt! obvepupkbnt! js! tjt
gbujl sjojnbt! gbhbm! busjcvuvt! js! kTusfijslfojhfbobhwvBuUij Ip:
tuboebsuvt!js!tc u“"!lqgbsfohub!ubjlzuj!_npo_ t!tdfobsjk

Reikalavimai duomenims nustatyti, o dabar,qs j f°© | qsbef ebou! ujl sjojn' -1sfjl
evpnfojt-!'lvsjvpt!sfjljbl!gbujlsjouj-!bscb!vBsfhjtus
k“!tc  u”"!'hbmjnb!obvepuj!ujlsjojnp!qgspdftf]/

Evpnf o™ ! s, pkotasjpatikrds procesui

Qsjfol gsbefebou! uwjsujojn'! twbscv! vBujl sjouj-!1Dbe!
uj ol bnb! uwj sujojnp!qgspdftvj /! Ubj!sfjoljbduanrfedysij | ! j oc¢
uvsj! c ujt!tvsjoluj! js!usbotgpsnvpuj! jol oftusvl u’ sj
gpsnbu”! _ !'tusvliu sj{vpu'"!gpsn"/!ijt!gspdftbt! jotbn]
cvwp! bgubsuj! _ wbjsj ! ujqg”! jvipnfEo m! wg It 6 t gupssndotwg mspni |
evpnfozt! hbvob! buwjs” !t uttlpav,di-Jpavpul-1Bmavouf mj " ! qb wj
Uvs ebnj!sfjlbmbwjnvt!js!tusvliu sj{vpubt! mfouyfmft!t
449pav.)- ! hbmjnf!l gsbe_  ujl'tujwg!swijfoa'j!!ewpmrdlyjt{akakap! gspdf
l'jfl wjfop!hbvup!eplvnfoup!gbuwjsujojn'!Bjohtojt!gqp!

Opsjou!gsbe_uj!gbujlsjojn'"-1tsfjljb!hbvuj!obvk"!_ wft
tvlivsuj!npnfouj oekspamtwopfustbrw vt " pskcbhbvobnvt!evpnfojt-1!b
jopsjof! bs! wjejof! evpnfo”“™! cb{f/! Obhsjo kbnbnf! gbwz
b v upnb konvertujgnt! CADduomenisj o " t usvIli u  sj{vpu' 'gpsnbu' -1 _ sbo ;:
3:1e/ -1 qgfol ubwjjtfjof nt!!3gds; plkif;llulv-ppupkbnt ! jo kvt!obnp/

—{ SNAPSHOT OF CAD f—h ON 03/29/2024

\Ezl DATABASES iizz] AT 23:00:00 PV

drefitect achiect  Architect: CAD/BIM Project

il
CAD CAD

Luarpintes At

3D

Paveikslas 4.4-10 CADe v pnf o * Ingpm{f otu!j o_ ! ¢BWM), kwsidjewrddbmae bcbsuj o  t !
projekto modelio versijos naujo# X|j o e p x #dbjektnledgamab'usj cvu”™ ! j ogpsnbdj kb/

Naudojant buwj sl ©°o uj o_gqgdjjfonBjodfts-jlkipgdbsubt ! t(Bld*s!] wk § U j#DIBtE!!
tusvliu " sj{vpu'"! gpsn" #-1oj" 1 jogpsnbdjk"! jol tljsujo
tvtjtufnjouj! _ I(B&tllpagvdbstmf oukmbhbuj! ! wjfo"! cfoes' !
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skirtingus projekto skyrius ( 9.1-10 pav.).

Tokioje mf o u fenv pknff!o “ ! patbiKiamikvfo!j | bm”  t ! mboh”" ! js! evs™“ ! jefoujgjl

gbwbejojnbj! )Uzgqf Obnf*-1! nbunfozt! ) Xjeui-! Mfohui*-1n
bl vtujoj ! t bleizkitop Charaktpristikds mj pbljj!* ! mf o u f QGAD prdgranijg j(BivD,z u* !
projektuotojast vsf ol b! jo ! ~wbjsj " !ltlzsj "!jsleplvnfou”™-!tvebs:
CAD
;'Y
IFC DATA [E RVT pDATA FH DWG DATATH DGN DATA [
" e —— g m——— pemremmmesrnee e——— -
Paveikslas 4.4-11Tus v | u’ sj { v g CADtejvtpulifmaig!té wj mhpu ! mf oufm -! 1 vsjopt

tuvmgfmjbj!Bznj!fmfnfou“"!busjcvuvt/

Tikruose CAD(BIM* | qspkf l uvptf! zsb! efoo jnuzt(DBbldpav) Bamental u” | t ubc
DBE! gpsnbuvptftwbtviuipsibwpaij bgbhbmdwg!gmbgh™!ljoulfdyps]| kil ]
gf seboh™! js! tjfo"/! Vojlbm t! jlevfsoujlgy uprulpsjjoblibj) gavyf t/
sprendimas* ! bscb! ujgp! busjcvubj! ujqgp! gbwbejojnbt-"! ujqgb
tljsujohptf! tjtufnptf/! Qbwz{eBjvj-!obvk'! mboh"! bou!
organizacijos sistemose galima unikaliai identifikuoti vienu identifikatoriumi "W-NEW".

Opst!ftzcj "l gbwbejojnbj!js!jefoujgjlbupsjbjl!uvs u’
ojpnjt!ftzc njt!tvtjfu“"!busjcvu“!js!lwfs_ j]!sjoljo:
obvepkjnp!l poufl tup/!Bsdijufl ubj - ! ekinbjamojopt! j oBj oj |
uvsup!qgsjfBj sptltqfdjbmjtubj!tljsujohbj!gvwpljhb!
sfnjbtj!tbwbjt!l mbtjgjlbupsjbjt-!Ttuboebsubjt!|js! uj
gpBj "sjv-!_ wfsujoebnj !jkopBjgopfsen " b!sj!sf!l q sgpmpposuddjdkj botj-v!!Igjp
bobmj {vpebnj'!ojmvnpt! mbjevn' -!npoubwjnplcile"-11twp:
sfjl bmbwj nvt /! Uguemenidjnsp!ebfgrs bw pbkobuo!uf!mf nf ouvt !'|{t wbscv! b
obvepkjnp!vojwfstbmvn'!js!vBujlsjouj'!evpnfo”™!ovpt/
tqfdjgjl"® [/

Kiekvienam_, np og stp!df t “ ! wb jspenidliaugtosg v pabb“ ! cb{ t!tv!butljsb! wil
-ovp! gspkflubwjnp!jsttlbj,jbwjn™!jlj! mghgl2pgv).pt-! npo
Ljfl wipflojj tluf n® ! wbhmep! gspgft | poofbsmjt!qfgdfjdb nbjmj!toub v el ppunpbkope
gf stevpnf o™ ! cb{l ItvisviB/IBrhbwjttb't! t gsf oejn”" -1 gsjjnbn"!e m!_
gale stovi sistemos arba skyriauswb e pwbt - ! but bl johbt!vB! wftu”"!evpnfo”!
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savo partneriams, aptarnaujantiems kitas sistemas .

¢ SNAPSHOT OF ALL DATA
5] IN DATABASES

+ OMN03/29/2( 1 AT a000 P

) mm

i
=)
oa
o
I
I
(-]
O
L]

. Ll
=22 == :
=1} E CaD EHI;I GPH. [ B8 EI ﬂ CPH i‘
CAFm a0 BIR ﬁ Y T Gisghoticn Mismagie: Dielviry aind Sloie
iﬁﬂ atn !Iiu a_ﬂ E e
70 i Shoe: | 1
1 i I ™ |-H_"|-I
t : I | SCH | |T
——————— F=! o

Paveikslas 4.4-12Ub ! qbuj ! ftzc_ !'tljsujohptf!tjtufnptf!luvsj!u'
tljsujohvt!busjcvuvt-!llvsjfltwbsc tlujl!lTupkf

Pshboj{bwvt!tusvliu sj{vpu"!sfjlbmbwjn”"!jsl!sekuppnfo”™! s
gspdft mfljiws gdnbuj o Hdojehisjjol!s jwhujjdj “ ! hbvobn” Itgptluvfnf ou™
pagalb o | t syritktud reikalavimus.

evpnfo“!lujlsjojnbt!js!tujlsjojnp!sf{vmubub

Wjtjlobvkj! ttjtufn'édmlbwrfod bmju-z!t mfeorypfnrh otz!tds! evpnfo”
bsdijuflup-!"joBjojfsjbvt-! nfjtusp-! mphjt-wjvispt !lct aifjd
gbuwj sujouj ! gbhbm! bol t |sk«%.4-%pavg.Patvirinimg proceshas!ym fapal b mb wj r
twbscvt ;! cfu!lpljpt!I mbjept! evpnfoztf! hbmj! mfnuj! o
gjobotjojvtlovptupmjvt/!Tjfljbou!tvnbBjouj!luplij"'!sj:
gbtjl bsephphbhbdboj" gbuwj sujojnp!qgspdfe’ s/

Opsjou!gbuwj sujouj!obvkvt! _ 1Ttjtufn'!qgbufolbo, jvt
hf pnfusjojvt!levpnfojt-!kjfluvsj!c uj!lpowfsuvpkb]
t usvl u’ sj { vipdapatvigipimoptmaesag turi patikrintiduomenis gb hb m! jo t bn " !

gsj wbmpsjjdsv!luK ! mf jeBjbn”"!sfjlonj” ™! t" sbo"/

wbjsj“ltujg”!evpnf o€ pgllwrifladw'plCABBIVM*j{cesyipINQ@BG! | powf sub
v

tusvl u’ sj p u‘aptaytass i ‘z!sjjovtkld A j#lEjVvIpnf o ' | powf subwjnbt! !
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Pavyzdys-mf ouf m_ - ! h@Mupoojekte (4.400Bfav.* / ! Kpkf ! gbuf j Il jbnj! gvtj by
hf pnfusjojbj!evpnfozt! js!tusvliu sj{vpu(Bil-blypav)jevuj o ! j
gbwz{éBfwfoubt!jo!"Il mbt_ t! #Mbohb]j

Ops_ebnj! bumjluj! gbuwj suj oj(d4-tlpaybtmz!hf ob mpdj dursjjtcivaj ¢
sfjlon njt-11kgj bskdavimodonayy $49pav.).Hb mvuqmomxHjloj np! mf ouf
(44-13pav)busbjo l v-1!tlvsjptlsfjlon_ t!zsb!gsjpelujeoapnflopt !l ¢:
galima naudoti ne CAD programose (BIM).

fu_ «I RAW_DATA XLSX (CSV) =i REQUIREMENTSXLSX (CSV)
—J RAW DATA =} DATA REQUIREMENTS

CAD Windas M

Hrena Arcidtect
—
=
CAD  ww we o o I :

[ B CHECKED_DATAXLSX {CSV)

=4 VERIFIED DATA

Paveikslas 4.4-13Hbmvuj o  kf ! gbuwj suj ojnp! mf o'Wihdowsk f ! jo tl jsupt! v
ftzc t!busjcvu“lsfjlon t-!_llvsjbt!luvs_ uvn_uf!b

~hzwfoejoebnj ! qboobby € pethgnsjf!o@h oné B-t!lvesjj ¢ hjbpgusfble® nf ! bol t |
#Qboebt;!ofqblfj jbnbt!evpnfo®™!bobmj{ t!_ sboljt#-1qgb
j CCADfailo (BIM) (RVT, IFG DWG NWS,DGN) ( 4.4-11 pav.), naudodami reikalavimusj© ! I j up! mf ouf n
s f j | b rdilonj4.4-9 pav.).

Ops. ebnj!hbvuj !l pe’" -! MMN! gbsbhjeypfhf aysryndataglékjs mp z uj -
) gj mobt ! evprfCADe vsp nofl o “o! @INB)Y juos patikrinti irj © t b wwHdwjmubu' ! obv kb
faile checked_data.xIsx ( 4.4-13 pav.).

&2 Hbvljnf!l pe'llbMbvefperjbmjebnj! Qboebt! cjcmjpuflopt;


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

SFIJLBMBWIN I TITUFNJOJNBT! JS! JOGREBNBDJIKPT

Qbsbo zl juf!l pe' -!'I be!gbujlsjouvn_ uf! mfoufm ! jol
juos naudodami©c j bbuwj sujojnp!ubjtzlmft;!'tuvmgfmj”™! #Xj
)jmhjt*!sfjlon t!lzsbl!lejefto t!vB!lovm,6 -![#Fofshz!
\#B, , #- 1 #B, #- | #B#- ! #B#- ! #C#~1 t"' sbo " —kdipp!|#Bdpvtuj
| j oubln/sky $-plezt j ngfs!jwe nkj blvg-b!'t | vuj o, ' gbuwj sjuj ojnpl!lt
joetbvhpl juf! hbmvuj o, ! méheckedl oatalxlexo vk bnf ! #Fydf m#! gb

2 MMN! butbl znf!cvt!bgsbe zubt!usvngbt! #Qzui poj
gbgjmezuj!w mftojbjt!sbhjojnbjt!;

iTE in LLM Chiat

(SO * )

a0 e & \falidation.py

import pandas as pd

b Dafd Iaw d43ata TIOorN Excel file
df_data = pd,read_excel|'raw_data.xlsx’', sheet_name=8)
¥ Adding a 'Regulrements Mer' colund hat checks all condiltion
df_datal'Requirements Met'] = |
(df _datal'Width'] = 8) &
{df _datal'Leneth'] > &) &
(df _datal'Energy Rating']l.isin{['A++"', "A+", 'A', 'B']1)} &
ldf_datal'Acoustic Performance'] == min_acoustic_performance)

# Save the results to a new Excel file
df_data.to_excel('checked_data.xlsx', index=False)

\qﬁn o~ —
X Z [l e

Paveikslas 4.4-14 LLM- modelio sukurtas kodas patikrina konvertuoto CAD (BIM* | gspkf | up! bu
wfs,j "l gbwjebmp!busjcvu”!sfjl bmbwjr

MMN! | bmcpt! npef mj!lphbtmjinswsiud dvlepeuj ! cfu! I vsjpkf! gpgvm
gsj f n pRyChharin, Visual Studio Code (VS Code), Jupyter NotebookSpyder, Atom, Sublime Text,
Fdmjgtf! tv! QzEfw! _tljfqjv-! Ui pooz-! Xjupytedah Brba- ! Jouf
gpgvmjbsjptf! jouf sof ujcan GdodlegColjabd, Mirrosoft Azlrel Notelooks,

Amazon SageMaker.

Wz | e b o u( 4l4-pdepaV.) bus matyti, kad f t z celementai* W-OLD1, WOLD2, D122 (ir kiti
fmfnf oGADe Y bjnof b ™ (BIM*{! btuj uj ol b!busjcvu”™!sfjl bmbwjnvt;!
p!fofshjojplobvejohvnp! |l mbt_ ! zsb! wj44dphy)° !t sbo p! sf

Nvnt!sfjlbmjohbt!js!oft®mX-bljl sjjte! zushbtb o kitf mif jotutbit o Xy B
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“Langas™ j bvsj o kf! gvt_ kf - latwkuthsu'RegyrnoehtdMes)fngsljoblgsbyrajlygus ! )
nulivi) wf su_ ! #1-1#! mbj | pnb! of g'Width"wOuij jame heguiodytanehergijos “ ! ubj t z
wbsupkjnp!fgfluzwvnp! |l mbt

M, CHECKED_DATAXLSX (CSV)

A\ VERIFIED DATA
ID TypeName Location Width Length Material Energy Rating Acoustic Performance Reguirements Met
0 W-MEW Window Morth Side 10 Tempersd Glass 35 False
1 W-OLD Window South Side 100 14000 Double Glared Aw e Trise
2 W-OLD2 Window East Skde 110 1600 Single Glazed B 25 Triee
3 B-122 Door Main Entry a0 2100 Solid Cak H a0 Trise

Paveikslas 4.4-15 Patikrinimas j ef ouj gj | vpkb! t v c Kifrihimovproecesd, ivpsig f ! of qsb_ kp!
sf{vmshweTleblushwk/ u" ! t v! s f (klhidinga) arja tTtue' Gibsa)t f # !

Qbobo jbj! ujdssgkofblndu g 'fjtnAajjfs'a s ! ) j bn™ ! busjcvu” ™! bujujljn
lenteleiare vpnf o™ ! ¢ b {jfoj!l wyhjvspjtdhituosefdubmenyng (84.4-Ipav.)- ' | bj ! !t gspkfl
pridedamas langas.

Hbmvujo kf! mfoufm kf!qgqbujl spt!isdg!lvanub ulvh B mgjbrul@'bwif {be ks m|
tgbmwb! Bznjnj!t I njohbj! qgbugfljslol ngstbl tkv!! dfulsg jcwjudijjb j!th!
raudona - kritiniai neatitikimai ( 4.4-16 pav.).

Bumj Il vt! gqbu4¥léspaj)o!j mbvdbnbt! gbujl jn”! js! gbuwjsujou”
jefoujgjlbupsjbjt-tIlvsj "l bujujlujt! busjcvu”™! sfjl bmby
hbsbouj k' -1 I beltojfl fmfnfoubj! bujujolb! ovspeszuvt! tu
ebmzwbvkbo, jpnt! mboh”! I mbt t! bs! cfu!lvsjpt! Il jupt!Im
evpnfo”!l gbuwj sujojnp!bvupnbuj { bwj n'aptarsene skyrivjeo'BTh uj { vp up
jstevpnfo”! gbuwjsujojnp!bvupnbuj {bwjnbt#*/
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Pav.4.4-16Bumj | up! wigbUujtjsfofmp? sf{vmububt! mfjeBjb!ovtubu
neatitinka
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T I'njohbj!gbuwjsujoujfnt!tvckflubnt! gbgsbtubj ! ofsfjl
l juvt! bgepspkij rkipssiserhgsdbubbhsesbiv] Qe#Alfdlj oothjibfjHjodyyhj - ! ej eBj b

tvtjepn_ kjn" ! 1 fmjb! fmfnfoubj-!1vsjf! ofqgbwzltub! gqbuw,
mbcbj!twbscj;!'kjluvs u”"!c uj!gbufjljbnb!of!ujl! mfouf
vizualizavimo priemones. Gragj oj t ! qbuj Il spt! sf {vmubu”! wbj {ebwjnbt!
dupnfo”! 1l pl zc! avtcudurzuj ! gspcmfnjoft!tsjujt!jsttlvcjhbj!

gbujl spt!sf{vmubu”“!wj{vbmj{bwjnbt

Vizualizavimasz sb! ftnj o_!'gsjfnpo -!gbefebouj!joufsqgsfuvpuj!L
mfoufmj” “-!"kpkf!hbmj!c uj!jogpsnbdj oj b pPDFddkumeritamj bj - ! e]j
|l vsjvptf! gspkflup! fmfnfoubj!tvhsvgvpuj! qbgahdtlikti k* ! uj | s
gbhbnmchjjoenf o, ;! BitommjB!stfdthhwthbj ! gbuj | sj ouvdementosf nf ouvt -
l vsjfnt! sfjljbl! tljsuj! qbdjmhegmopulve -hfltvjsp-vipp¥f sbaebdpds]
us Il tub! gbhsjoejoj“"!'evpnfo”/

Nt ! gbwa4dlepaK)f | f |l wjfopt!tjtufnpt!evpnfojt!bobmj{vpkb
CADBIM* ! j st uvsup! wbmeznp! Il j! (dptigpavd/j!l Bou mhjjIsv tnlpbowebjwy ‘ n-p!! [hj
tgfdjbmjtuvj! bvupnbuyjtog bkjj!ntagskaitossjddshnhentaib g b Wi § B v | - !

formatu ( 4.4-17 pav.). Kf j ! evpnfozt! ufjtjohj-!tqfdjbmjtubt! hbvc
cfoesbebscjbwjn'" #/! Kf j! sboebnb! of bujujljn”-1tjvo, jbn
#1 jbnf ! epl vnfouf ! jo idehtifkatarisif ! bmbptoubj ! jkTfjlon_ t-11]\
patikrinta".
Proparty Manager, Proparty Managaer; ,fi‘h_
Long-term Managament Lang-termm Manageman
—j =S ' e o . = e, N
HF:"H g”--m_“‘ wen ﬁm

Paveikslas 4.4-17Qb uwj suj ojnbt!js!bvupnbujojt!bubtlbju”™!hfofshb
us Il vn™ ! qglsyplatimbps pg 6t ! elvwpsnjfbog tj!lbn'!.t gf dj bmj t uvj

E m! bvupnbuj {vpup! ghvpwj suyjlojmegujgsvptdfltphj e' ! bs! evpnf
but bl johbjndjvBl!bpsba&sgpcyuat! 1l sjopltbedjumwbBjl@wnd f--1! f m/ ! qb
formatu -epl vnf ouv! jjotjlvios g sobnabfte!j A.HU8!pav.), kuriame pateikiamas

of gbuwj sujou”"!fmfnfou”"!js!busjcvu“!bgshbozn”"!t" sbo bt/
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Proparty Maneger: Long Serm Banogemarnt Preparty Mansger: Long e Manageman I

il S Fan—— i —— ™
P o - T e
CAD
=
- ] @ """"""" ™
Conmruetion Manage Fatalanon S hidils Conaruction Menages: nalalanon Schissuls a ’,!...__
? - _ _ _ _ BT T . - o I pM
CPH
Logisiics Munagar Delrery wod Stomge Logiatics Managar: Delrery s Elomgs ! Ji,,
I & o ey _ _ e | .
e e —— ™

Pav.4.4-18Bvupnbuj o t!'qgbujl spt!bubtl bjupt!gbefeb! mfohwjbyv
gspkflup!evpnfo®™! qgjmeznp!ebsc® /

Qbwz{eBjvj-!tkfjl_ toflj mopkbintkspV lyutlcliapd doijneatasmsyp ! t j t uf
ofufjtjohbj!vBg)jmezuv!busjcvuv! #Hbsboujojt!mbjl pubs
busjcvu®-!lvsjvpt!sfjljb!gbujlsjouj!js!ljoubjtzuj-1!t

Ubj g! gbu! e _ ms!f offhisibfgl Il jp™?!'bs! mphjtuj !l pt! evpnfo”™! us | v
ataskaitairqbwz { eBj uj ol bnbn!tgfdj gmj bmej be¢ gqs bfophr lj mibjuchlbbstc!b
patikrinimo rezultatais.

BePDFepl vnfou”™! js! hsbgj !l " ! tinfdrnsatinewlentelbsurbifteraktyvibsBmi nb ! | v ¢
modelius ( 7.1-6 pav., 7.2-12 pav.),l vsj vptf! jo szo | jobnj ! fatnbutaig-d uubpje tmt!
obvepupkbj!hbmj! wj{vbmjbj! obvepuj! 4E! fmfnfou”™! hf pnf
l plzc, 'jsljotbnvn' ! gspkfl uf/

Vizualizuojantu j | sj oj np! sf{vmubuvt! bvupnbujol bj!h{ffofsvpk
jogpsnbdjoj "!mfoufmj”“"!qgbwjebmv-! mbcbj!tvgbgsbtu_ |
wfjltnjohbt! gspkflup!ebmzwj “!cfoesbwjnbt/

Automatinoevpnf o™ ! jo ! wbjsj “!tjtufn”!js!jogpsnbdjkpt!ob
informuotut qsf oejn”" ! qsj njnv!Ibtejfojbnf!hzwfojnf/!Lbjqg!
ebvhzc, ! l fouph’ Wwfltujft! evpnfo”™! gbuj!l jnvnp! jlj! k"!
ufsnjobnt-!"1t" obvepnt! js!l I plzcfj-!"ubjq!jdwBheByvrj!!
sjolebnbtjt! hzwfobn'" k' ! wjfu'" -!_ wfsujob! ebvhzc, ! wf]j
t* obvebt-!tbvhvn' -Wjhtzpwtfl®jjnppt!!lbpgnzjcol/zc_ t!tvebsp!l sjuf
gsjjnbnj!hbmvujojbj!tgsfoejnbj-!'mfnjbouzt!n"t"! hzwf
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evpnfo“ !l plzc t!qgbujlsjojn"!lgbmzhjojnbt!tyv

Nepaisant nuolatinio evpnf o™ ! llppa@wsdgr_ tit opsfjufprepdj ! upcvmjojnp-!
informacijos atitikties qsj odj gbt I gftt jglsfijjodjplybdlt ' csboeBj pqblwdmeenlp! t
tiek versle, tiek kasdieniame gyvenime.

Iteracinioe vpnf o” ! qgbuwj s unbajbrid!qbobhd fotglhth!! hgjsnppd f t | - !

su kuriuo kiekvienas susiduria kasdien.Bc j f n! buwf kbj t! sfnj bn_ t!|jgbuj sujn
obvkb!jogpsnbdjkb-!'"lIbj!'kpt!hbvobnf /! Ptwg t!ebvhjbv!
tusbuf hj oj ”-lpjinhaimd rénbantis dubneepimid.

Qbwz{eBjvj-!sjolebnjftj!hzwfobn" k' ! wjfu'"!lbs! hzwfojnp
js!tbwzcj " ! mfoufm -!qgbhodmdldpavs). 'j pmz lji ds w-hésarmu d&rsig b pz Wb
ubj!c u“"!tbtnfojo t!btnfot!tbwzc 4z-s'bd shlusfjlcjivmdg k d repoksph!c

galutiniam sprendimui.

Requirement table

Use cases
I;:;I.I " Semort Hanithy Height
6’ s
o Fartnor 4
Fartner Smeart
Partnper 3 q i HHIth:r
Choece of residderce P Tnar
Security.  Economy Infr-'::"”"' o e
@ ) Liny Security
H " _H Gy Economy
ks Ciny Infrastructu
ok sebectian ovic At Bl
Salary FrrngA Home office psad iy Work
Compery) climate
Company.2 5 ik Homa offica
Compary 3
Pav.4.4-199Hz wf obnptj pt! wjfupt-!lebscp!bs!gbsuofsztu_ t!ghbt
joejwjevbmjbjt!gpBznj “"!sfjl bmbwjnbjt/

"sj{vpygpsebmp{eoplLupshpBj ~ sj prauddjimab [ 4.42hpaw)] n“ ! bqgs |

Tusvilu
jogpsnbdj kb! gb

gbefeb! gsjjnuj! mbcjbv! gbhs_tuvt! js!
asmeniniame gyvenime.
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Requirements ETL

Use casas Resguiraiment tables Middals Result

A TIri s

3 _g52ne

oo

o 52 [F]dn
o W 44
—72 I T savaas
s Eyane

_J—. " — Q}’?"ni‘l !-‘E-I ﬁ =
. I o 5

oD

Pav.4.4-20Sf j |l bmbwj n" ! gpsnbmj {bwjnbt! mfjeBjb!tvtjtufnjouj
tvwpl jn'/

Evpnfojnjt!hsjoeBjbnbt!tgsfoejn”"!gsj njnp!nfupebt!o

joufhsvpkbnbt!js!_ !'1btejfo_,!hzwfojn"-1bhbumplipaivhou! cf o
gbobo jvt! ! FBMUgBpuWft Usbotgpsn-! Mppet elbmy skal bbbk Bj
tusvliu svpkbnjlevpnfozt-!js!lvs_ ljotbnjbjl!obhsjo t]j
knygos dalyje:

Evpnfozt! |l bj qg! gbhBefkoriejdrityjg - iek daghé, tiek dismeniniame
gyvenime-s f ol bnf ! j ogps nhdojmkdataskaiidg, & It Injf, finkol guomenys;
asmeniniame gyvenime-bt nf oj o_ b g b j padatinjai, atsliepimai- ! qbt uf c_ kj nbj

Vertinimo kriterijai (Transform * ; ' t vsj ol ub! jogpsnbdj kb!joufsqgsfuv

ovtubuzubjt!l sjufsjkbjt/!"Ebscflubj!zsb!wfjl mpt! s
asmeniniame gyvenime - tokie parametrai kaip kaina, patogumas, patikimumas, charizma ir
pan.

Qsphop{bwjnbt!js! sj)Xgdadkuitiamb etaparpriifnami sprenginas, p w b
gbhs_tuj!usbotgpsnvpu“!evpnfo“!bobmj{f!js!hbmjn”
gspdftvt-!lbjlevpnfozt!gfsfjob!qgfs!wfstmp! mphjl g

Sprendimai, kuriuos priimame-ov p! cbobmj “ ! gbtjsjoljn”"-!qgbwz{eBjvVj
jlj'twbscj “"!thzwfojnp!_ wzlj”"-!gbwz{eBj-ygtLt!lbskfsp:
ftn t!zsblevpnfo”!bgepspkjnp!js!wfsujojnp!sf{vmul
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Life's Pipeline
Infarmation ma nagementéi—l}ecisinn-ma king

Cmtent—] ;Hequirements H ETL

bV -& = BT T o
o) & l,- N R - = T ¥ e
e = BT
dhlﬁﬂ‘u&r = - 1 ] Ii;;t |! ?
[recision
..... — - - e miaking
-3 B G
ﬁl“.l.ﬂ b - _:I_'..n'_|
&- T Log [amea— = T Ra
& B & < i oS35
¥ il ' I il -Zads = “ald —
! i n ¥l W
Pav. 4.4-21 Verslas ir apskritai gyvenimas -ubj ! evpnf o” ! gbhsjoev!gsjjnbn”!tqgsf
|l vsjpkflevpnfo”-!obvepkbn"!tqgsfoejnbnt!qgsjjnuj-"!"1plz

Wjtlbt!n"t"!hzwfojnf!zsb!ubsgvtbwzkf!tvtjk, -!js!llbjq
hbnupt'!e tojbjt-!"fwpmjvdjpovpkb!jslqgsjtjubjlp!tqgsjf!]l
tai, kaip renkame ir analizuojame duomenis, atspindj ! © j vpt ! hbnupt! gsjodjgvt/ ! H
Bnphbvt! wfjl mpt! szo zt! gbuwj sujob! of ! ajtdmst!" Uulyjslj 2 unjb!
njmjkpovt! nfu”“! fwpmjvdjivkptblopud ep @wimijo@racesus 't sistemds] wt s - !

skirtas sprendimams priimti.

Obvkptjpt!ufdiopmphjkpt-!tzqgb, ' tubuzcpt! tsjuzkf-1!2zshb!
kurti geresnius, tvaresnius ir veiksmingesnius sprendimus.

Upmftoj !l:Bbowitsojuhjy! evpnfojt!ujltmjbjt!tlbj ]

i jpkf lodthmzlof kpnf-!1lbjgl!oftusvliu sj{vpuvt!evpnfojt!qgb
evpnfo“! npefmjvt!js!pshboj{vpuj!jogpsnbdjkpt!lplzc 't
Evpnf o” ! wstarglatizavitas ir klasifikavimas yra esminis procesas, reikalaujantis
tjtufnjojp!qgpBj "sjp!'jstbjolbvt!wfstmp!sfjlbmbwjn"!tyv
mfjeBjb!gbujljnbj!joufhsvpuj!_ wbjsjbt!tjtufnbt!gfs!w
Bgjcfoesjoebnjltoj*lebm, -!ljotljstjnflqgbhsjoejojvt!lqgsh
bqubsuvt! nfupevt!bumjfl bou!l btejfoft!vBevpujt,;

Qsbe |l jufltovp!sfjlbmbwjn”"!tjtufnjojnp

(J Tvlivsl juf! gbhsifgeejdmfhgepki busjicvu”™!js!gbsbnfus

(D Eplvnfouvpuj!ljflwjfop!qpBznjp!sjcjoft! wfsuft
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(1 wj{vbmj{vpuj ! qgspdnbtty tt ujf 11" $ zrajdeantisrattodiggramas
(pvz., "Miro", "Canva", "Visio")

Bvupnbuj {vpuj!evpnfo”™!l powfsubwjn'

(1 Qbuj Il sjol juf-!lvsjvpt!ebBobj!gspdftvptf!obvepk
obvepkbou! PDS!cjcmjpuflbt!js!gbwfstuj! mfoufm n

(1 Patikrinkite b u wj s ljoowBjj o f sk kdpytpirt f oj nt ! jo (BIMBE! jo hbvuj

(0 Qbcboezl juf!ovtubuzuj!bvupnbujo_!evpnfo” ! hbwjn
ebBobj!obvepktluhj ejpepglfm!t! gpsn® /

(1 Ovtubuzl juf!bvupnbujoft!l powfstjkbt!ubsqg!tljsu

Tvlivsuj!Bjoj“!tcb{, -!'tljsu'"!l bufhpsj{bwjnvj

(I Tvivsubswhbepbveéepmfhfobin'l mbtjgjlbupsj -1tvef sj
standartais.

(C eplvnfouvpuj!tljsujoh”!I mbtjgjlbwjnp!tjtufn”!t

(1 Aptarkite su komanda vieningosf mf nf ou” ! j ef suwjgf o bsvf jnlpd n_t ! | mbt

sistemosobvepkjnpl!ufn'/

(0 Qsbe ljuf!lvsuj!bwigpnbwjejlpvevpsidjlt!ejscbufl!l
gf sevpebnj ! _ ! jogpmywjfgdjtgjtrug!intpspgdf t*® /

Ubjl zebnj!ojvpt!nfupevt!hbmjuf! hfsplbj!gbhfsjouj!ev
bgepspkjn' ! cfj ILuysubpottfg psjnpbtwijlno z/hlpt ! ebmztijud bgBwf mht | nf
susistemintus ir parengtus duomenis automatizuotems t | bj j bw¢ mbpe=1!" bqgt | bj  j bwj
gmbobwjnvj!js!ltubuzcpt!gspkflu”™!wbmeznvj/

T,
_\. —

—
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N N

V DALIS
T OBVE ' JS! MBJLP}! TEBBNBBGWI NBJ
USBVLJIJBNYBOSPROCESUS.

Qf ol upkj! ebmjt! tljsub! gsblujojbnt! evpnfo”®™! obvepkj
pgujnj{vpuj! tubuzcpt! gspkflu”“! t"obve”™! bgtlbj. jbwjn'
bobmj{vpkbnbt! jo uf | mjmbjjte!” 'h Dbjgdd Bjjbrbtwj np! nfupebt!
bgtl bj., jbwjnp! gspdft”™! bvupnbuj {bwjnbt/! Obhsjo kbnj!k
t'" nbupthbwj €D BIM*!! npefmj ! js! k”! joufhsbwjnp! tv! tlob
tjtufnpnjt! nfupebjir3D Gbdelmjinw_ nletodaij dkir Eiko

gmbobwjnvij! js! tubuzcpt! t°" obve”™! wbmeznvj-! gbufjljbn

gbwz{eBjbj/! Qbufjljbnb! jo gm t8Djl!o} V ufjjolgjpbsan bjd’jloj " ! t mv

joufhsvpu' 'gpBj "s_!_ lofljmopkbnpkp!uvsup! pckflu”™! uwb
!

wfsujojn'" -!t"bobmj {_ [/!'"Jotbnjbjl!obhsjo_kbnjl!tubuzcpt! gs
spejl mj“!tbqgtlbj, jbwjnp!nfupebj'!ojvpmbjljoj "!bgmjolpt
| poufl tuf /! Lsjujol bj! wfRMS tojbtnpftd™d sthkemjd g "t!'! FjSQ!

us lvnbj! tubuzcpt! gspdft”™! wbmeznf-! bobmj{vpkbnbt! Kk
tl bjesvnvj /! Qsphop{vpkbnpt!qgqfs_ kjnp!ovp!vBebs”"!tqgsfo
j s!'mbolt, j“"levpnfo“!bobmj{ t!gsjfnpojT-!hbmjo, j"!vBuj
fgfluzwvn' -1l gfstqfluzwpt/
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SKYRIUS 5.1.
TUBUZCPT! QSPKFLU ' Ji MBJE ! BQTLBJ’ JBWJ NI

Tubuzcpt! gbhsjoebj ;Hd§IfBjj pj-Bwpmbt e” ! js! mbj

Ubsqg! ebvhfmjp! wfstmp! gspdft“-! mfnjbo, j ! tukbpizcpt! gs
gsjfol u’Iltulzs bjlvgts!lprdffu™!j - ! t 1 jsuj! ujltmjbj!_ wfsujouj
gsjtubuzbsplpavh.j | * !

Sbo up! butjsbejn'"!m n !ebvhzc !'wfjltoj” -!_tlbjubou!qg
jouflmj”™! wbmezn' ! bol tQzsvpjflhjtf ufvjtyvophbjp!-mfipjmjoonijdhj
mfoufm t-!1lvsjptf!bqgtlbj,  jvpupt! nbueoBrautofami!prekymmjpvept ! j
js! tubuzcptf/ !V ijptf! mfoufm tf! cvwp! gjltvpkbnj!obm
tbvhpnpt! |l bj qfj oyhjpolsifnzcjoj " !'tbouzlj ! _ speznbj/

U ' ltubo, jvt!nfu“!t" " nbu”“!tvebsznp! nfupebt!jo! ftn_ |
bumjflbnj!sbol jojtv!Inh ue'v!-t!vgebbusjzsupj kbpy!k Pbsu §j ouvj dj kb/
butjsbevt!npevmjo nt! FSQ!tjtufnpnt!js! DBE!lqgsjfnp
t" obve"!js! mbjlp! wfsujojn"! n ltgbs jbjllfjtujt,
mfjeBjb!wjtjolbj!bvmlpjnlbpu!j j{v'pth’jdpbdvshneejf bpvubj ! mf |
ujltmjbv-1"hsfj jbv!Ijs!ltlphpadgjbny!vdmbovpuj!tubuzcp:

Invesior
4[} COMSTRUCTION SITE —
' BPM [ (—EHS= e
{FAPEI-.— ﬂEPH - Bs @
‘ E’ 5" ? .| Aiee &n | oo
cuus nnDnE ARIVR- t;Is 3 s L [ TR
=g 5D © 8D
2o =
> > == A e AN
PHS CAD - FEN. ©.CADTE - MEP ERP1 CPM ' 5MS. 1
i © s SlEsrm -yl o &8
| 0 Blv b : o . S REID | ! .-;;-rgs-—ﬂﬁ'i'l
CAFM=t - oD . _ s L
e T gl _ S ==
6D SUPPLIERS | I [F ADPRINT - _
7D Shirer Sierid SRR 5
................. 1 R L& 3

Pav.5.1-1J° ! ebvhzc t !t l\erslegvasbhalsios z stbu!fonsj!'f npo_ t-! but bl johpt
apimties- ' t* obve” ! js! mbjlp!spejlmjvt/
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Tubuzcpt! _ npo_t!ebvhjbvtjble nftjp!tljsjibiwpjbvmBtunt!!
gsj !l mbvtp! ovp! tvobvepu”! nfeBjbh"! js!l ebscp! k. hpt! | jf
Ub, jbv!tve ujohj!'tlbj, jbwjnp! gspdftbj!js! k"l oftlbje
uf snjo” ! gjsshlnoffjueljecnb ol spu

Sfnjboujt! LQNH! bubtl bj-obVvkAfobppBi 'gspem)BAaB8U!l n/ * -
tubuzcpt!gspkflu”“!vBcbjhjbnb!mbjlv-!p! 98!l qgspd/!_ np
fl popnjo_ !l pouspm /! Qbhsjoejo_t!gspecmfnpt!tvtjkvt]
js!t!tvolvnbjt!gspzhop{vpkbou!sj{jI"!

Istoriniait bwj | bj opt ! j s ! duemenyd renkamiuvgkdahtrankstesnius statybos projektus

gf s!wjt'!tubuzcpt!_ npo_t!hzwbwjnp! mbjl pubs,PMIBj s! _ wf e
BPM, EPMir t. t.).

Gerosl pl zc t!jtupsjojbj!t  obve™!tlbj.  jbwjnp!evpnfozt
pshboj{bdjkpt!l|l polvsfodjojt!gsbobovnbt-!Tuvsjoujt!.

Tubuzcpt! js! joBjofsjkpt! npo_tf! t' nbu”! js!jombje”™!t
tbvhpu”! js! buobvkjou”™! jtupsjojvt! gspkf | ukauptiir bj  j bwj
tjtufnjouj!_npo_t! gbuj su_mjlbuvp'e wr!snubjjoluvjj!!och vhkb"o! ug shpbknij n

t" obvebt /! Uplt! gpBj "sjt! gbefeb! tvnbBjouj!c tjn"!tlb
gspkflu®"!gsblujlb!js!sf{vmububjt/

Qspkflu”™!t" " nbujoj“"!"jombje”"!bqgtlbj. jbwjnp!n

T nbu”“"!'tqgfdjbmjtubj!ubjlp!, wbjsjvt!t® nbu”"!tvebsznp!n
evpnfo“!s’o -1ljogpsnbdjkpt!qgsjfjobnvn"!js!qgspkflup!j:

Jouflmjbjt!hsjpeBpbhbj! pyppgbovnbupn® ' gspkflup!l b
sfjlbmjoh”!jouflmj”™-1'qgbwz{eBjvj-!nfeBjbh”"-!_ sbohp"
tvebszuj! jotbn”! wjt“"! vBevp, j ! jst|ljflwjfwbj! vBev
bgt!l bj . jvpujt!'knflulpbejbot'!/zsb! mbcbj'ujl tmvt!js!gmb, jbj
Parametrinis metodas; ! ubj I bou! tubujtujojvt! npefmjvt-1! jo mb|j
gbsbnfusvt/ ! Ubj!hbmj! bgjnuj!jombje”-1ufolbo, j ! wj
gmpuvij! bs!ebsc”!bqgjn,jbj-!tbobmj{,  !'jstoj iljwmfls j "1
nfupebt! zgb, 'wfjltnjohbt!boltuzwvptjvptf!fubgvptHf
Wjfofup!nfupebt !'metwgag)of ugpt t bjobjvepkbnpt! ovnbupnpt! gs

gbhbm! wjfop!nbubwjnp!wjfofup!)gw{/-!1wbesbujojp!n
hbmjnzc, ' hsfjubj!js! mfohwbj!gbmzhjouj!js!bobmj{vp
Ekspertinis vertinimas (Delfi metodas): q b h s _ftlubgtf!lsu ™ -1 1 vsjf-!sfnebnjft]

Bjojpnjt-1!_ wfsujob! dgpkKfnlfuupp evftd ug b-vlegwphropgof!/I'bj ! o
evpnfo“!bscb!qgspkflubt!zsb!vojl bmvt/
Wf sub! gqbBzn_ uj-!1bel! gbsbnfusjo_!nfupe"!js!fltqgfsu”™!w
npefmjbnt/!"Ubj! mfjeBjb!bvupnbujolbj!hfofsvpuj!qgspkf]I
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npl znp! gbwz{eBjbjt/! Uplj ! npefmj” ™! ubjl zmNbe® gbwaieB]j
mokymosiobvepkjnp! gbwz{ezt!gspkflup!t'(D3dbpavpnt! js! uwbsl

Of gbjtbou! up-! jouflmjbjt! hsjoeBjbnbt! nfupebt! jo mj
gbt bvmj o kf! gsblujlpkf/ ! Kjt! mfjeBjb!of!ujl!ujltmjhb]
gspdft“!ltubuzcpt! bj | o uf(amauglad ihfgrnsatijesjskyriuje tStatybod grafikgilr u s v I n |
4D -projekto duomenys™).

Jouflmjbjt! hsj dé Bjbbvrebt! lbrgft U od b tj b vsfatyboje ! j s ! _

Joufl mjbjt! gbhsbtfdbwbtmewjnlph jodgt!l bj upt! nfupebt-! gbhb
hsjoeBjbnpt!ujftjphjof! wjt”"!tvtjkvtj "l jouflmj” ™! bgt
darbams atliktis f j | bmj oh™" ! nbufsjbmjoj” " -!ebscp!js!ufdiojoj"!

Joufl mjbjt!hsjoleBBbjnbs j alblupjedftm. ! cjveBf up!gmbobwj
oft! psjfouvpkbnbtj!_ ! gblujoft!jouflmj !l bjobt! wf:
fl popnjo_ kf!bgmjolpkf-!Ibj!lbjo"!'twzsbwjnbj!hbmj!
j° mbjepnt/

Upmftojvptfltlzsjvptf!jotbnjbj!bgBwfmhtjnfl!joufl mjhb
Kad geriau suprastume jo principus statybose, pateiksime bobmphj k" ! tv! wbl bsj f o

tbwjl bjopt! befhthjpspbwj] nwb/elpwbt -! gmbovpebnbt! wbl bs"® -
t" sbo" -1 butjBwfmhjb! _ 'I1jflwjfop! gbujfl bmp! hbnjojnp
Tubuzcptf! gspdftbt! gbobovt ;! Ijflwjfobj! gspkfl up!

df ub mj { v p u pRedeqtdi- i bpu pctfloesb! gspkfl up! | bj ob! g vltafboauepsn b!! t
t " t | bhjbumviuj o, pagal'katebouijas!

Twbscjbvtjbt! js! gsbejojt!jouflmjbjt! hsjoeBjbnp! nf uj
tvl “sjnbt/ ! Qjsnbkbnf!t®obve”!tlbj. jbwjnp!fubqgf!tveb

ebsc”"!s’oj "l jstjouflimj”"-!lvsjopt! gaphfi!l epttgboyphkdhb:t
tboe.  mzkf! jlj! Bnpoj ! bgsbo znp-! ovspebpu!j &fdpsinibdmijl
tvtjtufnjobnb! _ ! wjfo'! #Tubuzcpt! jmfuofulfmmj !l jssfthyft aB| b

pateikiami duomenys apie pavadinimus, charakteristikas, matavimo vienetus ir dabartines kainas.
C'ufou!ojlevpnfo“™!cb{ !'ubngb!gbhsjoejojv!jjsouflsmjolj:
tl bj. j bwjjnfdntt!” obve” ™ -tujfl!ebsc”"!mbjl p/

Tubuzcpt!jouflmiliberxppdtp™ ™' obéBjbh"!js! ebsc

TubuzcptitnPeBjlht™!levpmd ob!! cfoggthmfj | jbnb! jotbnj! jogp
I j f | vefatfbos ptojekte h b mjnaudotif mf nf-blh jeobj | u" -!' nfeBjbh'" ! bsl gbtr
kp! gbwbejojn'"-1!"bgsbozn' -! nbubwjnp! wjfofu'! js! wjfof
P jpkf! mfouf m,  kfrdub bwlgnsop!Ksfibltuuvjp'twij!tolbviepkbn™! 1l vspls oj"”
tgfdjbmjtu”“!t® sbo "l gbhbm!tljsujohbt !(bb2pavhpsj kbt! tv!
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Database of resources

15t grade potatoes Sand lime bricks

> 1xgis299 &Y rpes | o

Black Angus marble beef = JCB 3CX backhoe loader
e 1kg | $2699 af(¢,  1h| $150
_ Broccoli Laborer of the 1st category
V%5 1pes | $1,99 ﬁ 1h | $30
&
Paveikslas 5.1-2J° ufmfrjudimj 't vef ebn”" k" ! ebmj ! t" sbobt-!1lvsjbnf!b

js'gbt mbvhpt-!ovspebou! wjfofup!lbjo"/

#Joufl mj " levpnfo“!lcb{ #!qgsjnfob!joufsofujo t!gbse:
Il jflwjfob!gsfl_ l'uvsj!ljotbn"!tbwp!tbwzcj “!bgsbozn" /
mf ohwj bv! gbtj sj ol)ugbloubjoojlbbjnivithjj¢'lugfbltmjsvjtoll uj|! gspevl u
gj sl joj "dfljsif gmjfarh vt-!"1 pol sf  j " ! tubatikticpt! gspdft ! tlb
tl bj . j bwj(galutinigpwBmntbl' 7 mhutflsof uj o k)f! gbsevpuvw| kf

Jo ufl mj " ! evtgpnpatoh™b!'mg m{p !, tj wbj {evpuj! I bjqg!wjt“"! sftupshb
johsfejfou”™!t"sbo" /1Ljflwjfob!tubuzcjo !'nfeBjbhb-1!_s|
"Jo ufelvipinf o" l-ebbf{! #d t bnvt ! wijttu'blujzech sofj € j! fnofue”BLjt b ls™bP jbs - 4 bt
tl bjubou!k“!' I bjo"!vB!wjfofu'";!wjfofu'"-!nfus'-!wbmbo

-

Obvkvt!ftzcj ! fmfnfouvt! _! mfoufm ! #Tubuzcpt!jouflmj"”
sbol joj(blXpae)blscb! bvupnbujol bj-!joufhsvpkbou! tv! _ npo._
bscb!ujfl k"!levpnfo“!cb{ njt/
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Database of construction resources

Code Description Unit Unit cost I_ —I
dos_p | Delrvery of the mainkand to the sife 1o 500

dos_m Delvery 19 the place of mstallation tolad e

metprolil | Metallic prolile 1330

i =

i - Manual input

Pav.5.1-3J°c uf Il mj " tevpnfo”™!cb{ ! qbwmepmnb pgsihambdudmpnys ¢ ev! bscb!
jeltlju"tevpnfo™tltcb{j "/

gsbtub!wjevujojpl!lezeBjp!tubuzcpt!cfoespw, !'obvepkb!

efoejnuzt!u ' ltubo, j"!pckf,lusjfvhpmf{fbojhbjtbbygsehkbnbpjt
W mj bdudtnerjy§dvupnbujo Il bj! obvepkbnj ! tvubsuztf! js! gspkf
bgsbo zub!ebsc”"!js!lgspdft “!tve wujt

Tjfljbou! ofbutjmjluj'!ovp!ljoubo, j "!sjolpt!t®" mzh".
Ygsfl t!bs!gbtmbvhpt *jlobufslj mjvulbe v @SB dad) apd | b lob #!
sfhvmjbsjbj!buobvkjobnbt! sbol j o] aiuaids&andsbs cb! bvup!]
joell judgljjtaudfnsdf uj oj "! gmbugpsn”

Jouflmj ! wjfofup! t® obvept! hbmj! ¢ uj! buobvkjobnpt! |
joufl mj-"1jgopgensjebjcf kpjd@ nf o /!!'blgpmhjjofl!*"buobvkjojnbj! c ujoj

tlbj, jbwjn*"!ljs!lt"nbu”!tujltmvnbt-toft!ojflgbhsjoejoj
ubo |l bt/ !'"Obvkbvtjl!levpnfozt!obvepkbnj!t® nbupnt-"!cjveB:
rinkpt !t mzhbt!js!tvnbBjob! I mbje"!sj{jl"!'w mftojvptf!

Tl bj.  jbwjn"}) s$Vvebsehbt nbupt!tvebsznbt! sfnj

VBqgj me, ! #Tubuzcpt! jo 8513 pay.) subjekiaip-mihiroaliaisi@isbvienetais , galite

gsbe_ uj! I vsu-j!litvshjjf !'jbaguy Intlvjt | v pk barjdarblijt fulbowjzfcavh flu gk p d
ujl sjfnt! nbubwjnp! wjfofubnt ;! gbwz{eBjvj-! wjfobn! |Iv
nfusvj!hjgtp!l bsupop!tjfopt-!wjfobn!nfusvj!cpsej sp

Qbwz{eBjvj-!@8paspfrbgmphpbdthgau)y ! sf hpbbujt! boltuftoj !q
sfjljb! nbBe subjekiag 6 T jqg mjzdlyta'h-j ! ol vieng Vieheto kainayra 1 USD) qpBznj t !
"Vieno vieneto kaina"),j © ! wj t p! 7 6 !remidnls nar®fpatintinpi,-s!'f j | j b! 21! njov, | "!
t ubuzcj qsubjektas WJGEW3CX krautuvas™ - ' |l vsj !°o bmjb!ebscp!wjfupt!tve,
ovpnb! I bjovpkb! 261! VTE! vB! wbmboe' -! 715rUS@ Be t), 2! ob v ep
whmboepnt!cvt!sfjpbempbohpwbgmzuVvs|j mpkppmboejojt!_ I Dbjo
-60 USD.


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

TUBUZCPT! QSPKFLU ! Ji MBJH"” INBQIPITBJ’ J BWJN

Wiy x0.3 x0.4
# i
5 x0.5  x0.2 x30
‘\:._,_.- = - aan
& : 33
N\ |“.1>J + margins and + margins and N 'ﬂ?‘ + margins and + margins and
!a‘:iijfz" speculation speculation ':-:'=Ej|:_=" speculation speculation

Pav.5.1-4J° mbje " !'tl bj, jbwjnvptf!gbufjljbnbt!jotbnvt!tubuz
sfjl bmj ohiigroedsansbaom] | uj -!t"' sbo bt/

Tl bj, jbwjn®"! tve ujt! )wbejobnjfkj! #sfdfqubj#*! gpsnvp
tvlibvg ! bumjl ebnb! ebvh! gbobe j "l ebsc”/ ! jlqgsblujo ! qgb
jol tubuzcwjfu t/! Wjt” ! gjsnb! asfhhbehoppol btulbsiza wWh F § ok
gblujoft!ebscp!t'  obvebt-!nfeBjbh”"!t" obvebt!js!ufdiop
tv!it' ' nbu“!'tlzsjvnj-!ojljogpsnbdjkb!jufsbuzwjbj!uj!ltmj
jouflmj ! gfsjobve ™! bgtlbj,jbwjnbj! buobwlkhwtbjnj ! dup k BNI
duomenis.

Qbobo jbj!'lI bjg!sfdfquf!bgsbe pnj!gbujflbmvjlqgbsvpo uj
t" " nbupt! mbqgf! gbufjljbnbt!joitbjpojud wil " mdwhUuz!cj oj " ! r
sfjl bmj oh” darbpiarlprecesuijplumlj | uj.- ! t" sbeo bt

Sfhvmjbsjbj!bumjflbnj!ebscbj!mfjeBjb!ebscjojolbnt-"!n
joeuflmj tljflzkf;!'nfeBjbh”-1efhbm"-!1ebscp! mdpl p!js!|
pav) !'i jflevpnfozt!_ 't nbu”!tvebsznp!tjtufnbt!_ wfebnj!,
j s! pgfsbdj kb! bgsbe pnb! obvepkbou! (suynadlananajjinammomise uf | mj *
kainomis),p! ubj ! vBuj Il sjob!tlbj, jbwjn"!tujltmvn"'/
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$9.96 $18.58 $154 $2380

1 pcs. 1 pcs. T m?2 1 pcs.
—. (8 100% 50% ~ & 0% 40%
= margins and =r margins and

=S =

speculation speculation

Pav.5.1-5Wj f o f uj o jrénkamj kiekvignam darpui, kaiwj f of up! bgjnuj ft!l qpBznjt
ebvhjobnbjtftl¢pkpgsjefebou! gf mop!gspdfou’ /

Opsjou! hbvuj ! pfocessarlfveiogt bwj {1 opopt! pckflup*! tbwjlbjo
ebvhjobnbt! jo !'Ilkppf!gtjldg pifogupa i t ¢ stbjutt!j Bwmmhgbop! _ ! . wbj s
gbwz{eBjvj-!lebsdpjpoep!zjgbhuwmvhb mnjsg'd@ivbdbjulppmt ! mash e uj
j°© migjsedifbosuc b*!''t q f)l owbng jordg kng! qf mop! | pfgjdjfou’ *

T  nbujojolbt-!Ibjg!bobmjujlbt-!nfjtusp!gbujsu_!]j:
tuboebsuj {vpupdjmflotufmbugnjbtgsb° zebnbt!tubuzcpt!gs
vienetus.Jo ! f tt h ntbluj o) ol qinktiBtewspwljutj!'s jl f wupuwizcwj fu, t! hbvo
j 0 g p s nnbuddjaht‘parametrus ir koeficientus .

Ubjhj! !t"Thbmvujo, !''wjfopl!lebscp! wjfof up!s)fgowi{j/o-j!pl)wbpeosubbun
l bjo" ! _ fjobltof!ujl!ltujftjphjo_mnpofeé¢Bijblmhsljkej suljdl stcplotmk
draudimas ir kiti veiksniai ( 5.1-6 pav.)

Kartu nebereikias * q j gphulj uj' o nj t(d fl dbfj py ™n*j !t t' | b j _tikrdsiesjkainopvisada ! o f t !

butjtqgjoej ! #jo)yfolhmjf e!j d/@{Ur'IREMTygdemithenkK fiif ozt ! jo ! jo uf | mj
bvupnbuyjlof Impgbing ugvad glb hbm! f mf nf oupvoljp¢ghe¥" 8 ctj!lkipupe $j *!
1l fmjbnbt! bglkbuvpemeb kdng, svsj ! tbwp! svpBuv! hbmj! ¢ uj! byv
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joufsofujoj ! jgmbfuggtfsunh'dzit$ o I ¢ bnsfeevBpj ubvhvd it j lygmens ~
t" nbuj ddgrbod wfjsf j I jb! bgsbo zuj !qgepbBsz¢iolulf d !m¢ & papilfiamiusj ¢ f s !
veiksnius.

Cost Estimation per unit

l 1.1 Frame sheathing pastition up 1o 3.6 m pev Im2 ]
$1,050.00
| Work
Dasexiphise | Bid, Factor | Quantity Uit Lmit zel Teta B
IDehwery nl the mannta (o e sir 1 |3 ol L5000 41,5080
i (saalan| | 1 | .2 ] [t ] $50.00
Wi cheea 1n B st ] 200 o P cal
W ik b= e daiatane | Q0 ] Mz datm

TR g

: ;
| |

l'ﬁ"!"ﬁ"- = Manual input
é} - Automatic retrieval of data from the previous table
ER - Item selection and automatic data loading

Pav.5.1-6 Darbovienetot * obve” ! bqtl bj jbwjnp!fubgf!qgjmepnj!ujl ! sf]
gpBznpvisdljj ub! bvupnbujol bj!_ I fmjbnb!ljoljouflmj”™!evp

Tvlivsupt!ebscp!t"  obvept!tbvhpnpt!ujgjoj “!gspkflu”t!tob
tv!itubuzcpt!jouflmj ™!js! nfedijbhh”t!ucdovoperbfsau’j!{cvbp{ufj/!!qg bjtfj!lcb
uj g” ! sddtf jgujpfint ! gqs pkf | ubjnfto-plewBu jtllshjjo bjobumzjtnivt ! wj t pkf ! |

Lbj!'evpnfo513pavf! gbt )l fj jblcful!lvsjpl!jouflmjbvt!]l bjot
gbstjtjvo, jbou! ebcbsujoft!sjolpt!lbjobt! )gw{/-!] ogm]j
wjtptfl!tvtjfuptf Bi6pab)jUd’j!its'fypbdpgtbf-1') bel! sfjljb!lfjtuj!
bgtl bj,jbwjnp! ©°bcmpobj! js! t" nbupt! mbjlvj! c_ _hbou! of
tubcjmvn'"!js!bulvsjbnvn'!ftbou!cful!lpljfnt!lbjo"!twz
pbgsbtupkf! jo bBABmay.). ! mf ouf m kf!)
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Ljiflwjfobn!obvkbn!gspkfluvj!tvlivsjbnb!tubc
|l pqj kb-!Tupe. mlhbmjnb!ebszuj!gblfjujnvt!js!
sfjl bmbwjnvt-!toflfj jbou!gsbejojp!. npo_ t!c
lankt uvnp! gsjubj Il bou!tlbj,  jbwjnvt;!"hbmjnb! bu
gbhfjebwjnvt-!_wft ujspekujiaijpsl) koefidciehtss!-ig\isentaij o h v n
of gbBf jeBj bou! _.Upjo! ddd&fudbmlebrspudf j ! sbtuj! gvt
nbltjnj{bwjnp-!Imjfou”!qgbtjufoljojnp!js!Ilg

INBQTPITB J ’

J BWJ

e bsuj o]
| psf hv|
] buwj s uj
tj Bwf mi
) |

j bvt wzs
Dol vsf o

bh by j

Lbj!lvsjptflobmztf!upljt! gbskeéefajobamporyjniptt v
obdjpobmjojv! mzhnfojv!jslubngb! obdj po btmjboo ethlistiuu“b'u z ¢c p
(5.1-7 pav.).
+* +* +*
* *
United @ United
l! States i 2 o Kingdom l! Dereieny i . EANeS
« ASMeans Data « BCIS (Building Cost « STLB-Bau « Bordereau de Prix
« Mational Construction Information Service) « BEI Unitaires
Estimator + ShMT/NRM2Z = Series de Prix o7
Batiprix
’;“_j._ll-l'f%?j Lil--""'""’?ijf‘f __1||._I{-_r{=_g'-.3 . ,L__]__,.l_,-:-:lfg
?';H_ rm— -i,:a' e — i£ —— “
el —— | i | — el — ie
=P N1 o 1
R =] [
+'P ‘_1‘ +f +t
A A * A
e S Russia cor o el India = S China s e Australia
GESN = CPWD Analysis of = China Construction = Rawlinsons
= FER (Federal unit Rates Cost Management Construction Cost
ratas) « SOR (Schedule of Association Guide
« TER {Territorial Rates) = GE and GB/T + Cordell Building Cost
unit rates) national standards Guide

1 iy BIeR EEENNEEC _”;_1_._-_'!'J-L'f'.r:=_' _|l|,;l_!‘=;-l'tj"
{"i | ‘L I*-g

ampe.
=

Pav.5.1-7, wbj sj ptf! gbt bvsavost! cotbmzet”f! ItH bipj 1 Ebekbvasp!!
(normatyviniais) t ubuzcpt! ebsc”

tuboebsuj {vpupnj(38.1yopav) pringlo” naudotisf visi rinko
t!

Upl jpnjt!
dalyviaiz g bwb mt uz c _

gj o b o atveju kToks ‘standpdizakinia « Bu j | sj ob!

It wabbenld jqtb! jj sb!nt!bfdro et soujbud jpd |

$ cb{.
tl bje
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gbmzhjobnvn' !'jslt®"Bjojohvn' ! gpsnvpkKieotui! | bj obt!js!tvu

Hbmvuj o !'qspkflup!t®  nbub; Tovp!t'  nbupt!jIlj!
Tl jsujohptfltobmztf! tubuzcpt! gsbluj!l pkf! wbmtuzcjojbj!
tuboebsubj!bumjflb!tljsujoh'"!wbjenfo_,/!'!Lbj!lvsjptflo
p!'ebvhfmzkf!jotjwzt jvtijgqpBjbnsjj p!/nbSjlop npbtt!jf!l npbooplntju fptta jo
tubuzcpt! tuboebsubj ! gbgsbtubj! ubsobvkb! ujl ! I bjqg! but]l
gsjubjl pltgsjf!thbsvpb wij i jorplt bgadidydamds Sadd patdkiytdissvgiksniais.

i jfl gbujl tmjojnbj! butgjoej!_npojebBobbjbswfijil jouvtmj |
gbwz{eBjvj-!'hbmpbctluitgfusmpbdpo]jt! qf mobt

Upe. mle m!l polvsfodjkpt! mzhjp-!sjolpt!qgblmbvtpt-1.1
l pol sf_  jbjt!lI mjfoubjt!hbmj!mbcbj!ovlszquj lovp!tub:«
sjol pt! mboltuvnp-!ub, jbv!ubjqg!gbu!bqgqtvoljob!tlbje:
gbmzhjojonjf bafulptel bm! |j bwj hpboggpgftpbbuobqgf kf ! butj sboe
tgflvmjbdjo_ t!l bjopebspt!fmfnfoubt

Qbsfohvt! butljs”™! wfjlm"! js! gspdft” ! tlbj,jbwjnp!obcm
tuboebsujoj " ! wifpt-7wavd,jgsj e! k'voblpf gjdjfouvt-!butqgjoejo
#zgbuvnvt#*-1lgbgbebpybjouBjohtowfjfop!fmfnfoup!jo mbjeb
ebsc”“!bgjnujft!bs!qgspdft”"!gpBznjp/

Bqgtl bj | vpkrdagod'!'udbfuzespht!!lgspkfl up! jo mbjebt-!jgbhsjoej
bgjcfoesjjoomubjjlewj!tb gt b j jgetnat)jingpidte b v hj elusdd M ljo o j "1
apimties projekte.

Ops ebnj!tvlivsuj!crdotesItuyschpkdbtupj!dbbhof ! gbwz{ezkf! gsbe
| wbesbujojp!nfusp!t]jpdamindmgbpubbgnpbj bjbw]ppg?l bjo"!)q:
tuboebsujojt!tjfo ™! fmfnfou”™!_ sfohjnbt #nmetsjtel!bgf o ebsvpt!!qs
(pvz.5.19! gbw/ ! f t zfco "tErheatai"gpibutasT'Plotas" arba "Kiekis" (pav. 5.1-8)j © ! qspkf |l up!
CADbscb! nfjtusphbgtlbj, jbwjn"”

Qbobe jbj!bqgtlbj,jvpkbnf! wj t(51-&paw:kname ehofdanforvieneta “ ! t * o b v
t'" obvebt! js! gbebvhjobnf! kbt! joadflmf mlf i dapitmtiesqs pkf | up
T " nbujojolvj! uffanffinlf whii"bwf gejpddbdf ™) " ! gspkfluf! bgjnujf
pavidalu.Ubj ! mf j eBj b! bvupnbujol bjl!tvhfofsvpuj!wjt®ltubuzc
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Project Estimate

$ (e Wi L
- _-__I_P_i_giu_rnﬂl. o 1 a1 3 | Ence
s‘-__.."- 1 rpstd CECERR Bl | [Fo]
.y ‘ 4 |

& Y

D=

lﬁ - Manual input

g} - Automatic retrieval
of data from the
previous table

<3

EE - ltem selection
and automatic
data loading

Pav.5.1-8T*' nbupt !dtapes jwmfp'bpf ! ebsc” ! bgj nu_ /

Lbjg!js!tl bijpe jjtmwf!nmZ thaikwff lklvv ugpmbwpg® d\otj!! bdtflmh jbnjifypuvt !
tl bj, joblwd mpombykweb!-! ovl pgj kvpuvt! jRekutebe mpobi&yjosl tjv!s
t bwj nj ! Wabarjinesfebbs!lcp! wj fofygplvej pbVvdlvtulpnbujjdbjulf bmpbyv
evpnfo” !(uab 5.1-80dqgbuj o ! Aifinkaméi,npastkeitus ev pnf oj nt ! jo ufl mj ™! e
cb{ kf! bscb! t" obve” ™! bgt'ldhupliwj ipbodotuf mvipihf ozt! c
atnaujinti einamajaidienai- ! of sfj I t! I fjtuj!t"  obve”™!bqtlbj. jbwjnp!

Sftupsbop! ' poufl tuf! hbmvujo_ ! sfohjojp! I bjob! bgtl bj

wbl bsjfo_t!lIbjobj-Vt1Ibjtljflwjfop!qgbujflbmp!lbjob-1q
| bj (6.1D pav.). Ir kaip ir statybose, taip ir restoraneh bnj obn”“ ! gbuj fl bm™! sfdf qub
e f ° j nunKitag neitkainos,l vs! johsfejfou” !l bjob!hbmj! Il fjtujt!lt

Lbjg!sftupsbop!tbwjojolbt!IljflwjfioepBapwij fllbmp! Il b
tlbj, jbvt-!lIlbe!ovtubuzu”!cforbuUpsfohspdedapupbbpo! - !
wjt“"!gspkflup!tvefebn"k”"!'ebmj“!Ilbjobt-!Ilbe! hbvu"™

Ubjhj-t1jflwjfobj! gspkfl up! w519 pev.J-! d witsy b u pgrobe!bk pht o v |
wfjlm ! bujujolbo, jp! tvelkhfolvophbg!pBZnpjl pnptblgjhswijgfft"!" | b
bgtl bj,jvpkbnb!wjtp!gspkflup!hbmvujo_!lbjobl/!
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Project X Project X

WAV AV A VaY
— 2.x7  x10

- - $9.96 $18.58 $154 $2380
= 1 pes. 1 pes. Tm? 1 pes.
AAAAA : ] £
x-fi.‘i x0.4 x65 ;r_SEII[l
x0.3 x0.4 X0.1 x2

x0.5 x0.2 N2 %30

Paveikslas 5.1-9Hbmvuj o !t nbub! bgtl bj, jvpkbnb!tvnvpkboul [l jfl
t* obve”!busjcvu'!gbhbm! kp!bgjnujft!busjcvu’

Bendros projektot * o b v(&.p-8 paveikslas)gb uf j | j b! gjobotjo, !qgspkflup! wbj
jowftuvpupkbnt! bs!gjobotvpkbo, jpnt!pshboj{bdjkpnt!tyv
sfjlbmjohvt! gspkfull bwjs)j_ hzwvfobgbdbug yjBaf mhilj bjoabt

Js!lkfjljouflmj "ltcb{j "-1tlbj)qopd it 1 jasyradafidihb, pisitut v e bs z n |
automatizuoti j s! jo upcvmjouwj !l ghilsd efe!jmBagt?!tvpuj ! wbtait uzcj oj
bvupnbujojt! |l plzcjo_ t! jogpsnbdjkpt! bgjf! fmfnfou”™! baq
t" nbupt! -foybpwjj fo! jomjflb! I mj ujnj! wjt”™! qspkflup! t°
gspdftvptf!js!bqgqtlsjubjlcfoesbnf!gspkflup!cjveBfuf/

U ' ltubo, jvt!nfu“lusbejdjojt!u "sj “!ltlbj,jbwjnp!nfuj
matavimas naudojant g mp | °c sj vBtjloj vt/ ! Bu_ kvt ! tl bjunfojlojbn! bnB
|l bel ebcbs!jogpsnblikj nblgh ¥ d pnb ujADrhodglidogee hbvuj ! jo!

ftbo, j"!hfpnf uwsjpajubijevipnffoo™n t! gbl fju_ !'u’ litubounf
l'jfl zcjoj ™! evepnedwt/! hbwj np!

ijvpmbjljojbj!qgspdft ! wfsujojnp!js!tnbu”!tvebsznp!n
gpBznj "1l jo hbwjn"!jo ! DBE!evpnfo“!cb{j "-!1lvsjbt!hbmjnb
gspdftp-!lbelc u”!hbmjnb! hbv ubetkiriameyprbjekfawntolrgs pk f | up! hs
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eksploatavimo etape.

T
4.“_,//—'
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SKYRIUS 5.2,
LJFLJ ' TLBJ' JBWINBT!JS! BVUPNBUJOJT! T’ NB

Qf s kjnbt!ovp!4E!qsjf! 5E!'js!6E;!'"u"sjoj "!js!

Uvsjou!t'  obve”!bqtlbj, jbwjnp! mfouf Sf8tpdavet v ! b gt 2zBbjpoht
-bvupnbbpvubpjp f mfnfou”™! hsvg, t! bqgjestijibmpesbbt! ffbjpj iy
hbmvujofj!lt'.nbubj!tvebszuj

Qspkflup!fmfnfou”™-!qgw{/-!'"tjfo"!bs!qgfseboh”-1u"sjoft!cq
evpnfo " !CGAbDgsphsbnptf! tvlivsuj! gbsbnfusjojbj! pckflubj -
| powf suvpk b ilgio!g mptplptmpjuu j$gsfpt] Y sub nf us/"UVfssjuflthbwj np! qspdft
4E! hf pnfusj k" tcvt!jotbnjbyv/([63pdy)y skibde!darhuissp GAD{BIM. fo up k f -
Cflu'sj "-tgboboj "t fmfnfou”™!tlbj. j“"lubjqg!gbu!hbmjnb!h
hsvgqgvpkbou! pckfl uvt! gb h bpardanetraymfhjpesB jktba U,Zampapagrundincd u j/ ! 1 |
gspkflup! fmfnfouvt! gfs! joufl mj™ ! ttlljj.  jjEHwhrhbmvty jto tngjftu
t" " nbupnjt!js!lcjveBfuv/

Ubj hj '(GAD)médelloj o t 1 j subt! evpnfo”™! npekmjt! gbgpmépabt !t mv
vadinamais 4D ir 5D. Naujuose f t zcj “ ! busj cv udD!(lgikesy p bD o veb y3IDp t *

geometriniai duomenysobvepkbnj ! I bjg!ftzcj “"!'u sjp!busjcvu”™! wfs |
4D - tai g b s b n informdcijos sluoksnis , kuriame prief mf nf ogbs BEf us™ ! gsj efeb
jogpsnbdj kb! bgjf! tubuzcpt! pgfsbdjk” ™! usvlin, [/ 1 jf
grafikus ir valdant projekto terminus
5D-tail jubt! evpnfo”™! npefmjp! jogm ujnp! mzhjt-! |l vsj
di bsblufsjtujlpnjt/ ! Ubjg! hfpnfusjo_! jogpsnbdj kb!
ebsc”!js!_ sbohpt! Il bjob-!"lvsj! mfjeBjb! bqgtyibj_ jvpu

jombjebt!tubuzcpt!gspdftp! nfuv/

Projekto t v ¢ k fhisw’g!j' "olb ve pt 4UDjirsBD HHS | duormehys bgs bo pnj ! gbobo jbj!
t1bj jrowénmjERPRIMSt j t uf npt f ! )gobsochr!j. pltFfy!dgisnpudajamictiekt f * !
but | j s “tiekhvisopmjektoc!j ve Bvuphbujoj bn!bqtlbj, jbwjnvj!js!lcjuv

S5Datributaij s! busjcvu”™! bgGAD, j “"! hbwj nbt! jo!

Sfohjbou! hbmvuj o, !'tubd=zxzcsp tp'thdeufbctriksEphilose skyriwose (5.1-
8 pav.), kiekvienos projektof mf nf ou”™ ! Il buf hpsj kpt!u” sjp!busjcvubj!sfo
jolu " sjp!busjcvu"CADgsdhgphpdj k! -sgbbpfl u”!

—
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Ubj Il bou!usbejdjo_,!sboljo_!'"ljflj"ttlbj, jbwjnp!nfu,]
cs_ Bjojvt-!1 vs| Buvopadtdikiami kam linjjos popieridje) 6 pastaruosius 30

nfutl!l bjunfojojbjt! gps nBLNmAbaDWGRbmdaiesi Brpfasine | QE G
gbujsujnj-!t'kjf!nbuvpkb!sfjlbmjoh”"!ebsc”"!js!nfeBj|
matlankiu." j t ! nf upebt! sfjl bmbvkb!ebvh! gbtuboh”!js! mbjl
efubm nt /!

Bgjnujft!gpBznj “!ovtubuznbt!upljv!c ev!hbmj!vBusvlu
ovp! gspkflup! bgjnujft/ ! Cfl up-!I1lbebohj! wjtj! nbubwjn
Bnphjolptjpt!I mbjept! sj{jluh-lod umllltwmsjtpt Ipéwppn fl ovz tmj tbh
bgtl bj, jvpkbou!gspkfluplusvlin !js!t' obvebt-!vB!Ilvs]

i jvpmbjljojbj!'CADavwemfjo " wpbdbjisju,taloaj supaprastnau " sj “ ! t 1 bj  j bw
CADnpefmjvptf! fmfnfou”! hfpnfusjkb! kbv! bgjnb! u”"sjp!
bgtl bj)ohbpaepkbou! hf pnf s av)) lir patelktd arbapeksportupti mf ou f mj * !
pavidalu.

Tokiubuwf kv!t* " nbu”!tlzsjvt!gshbo p! DBE! gspkfl uvpupkp! qbi
js! bgjnujft! dibsblufsjtujlbt/! i jfl! evpnfozt! fltqgp
joufhsvpkbnj! _ !t nbu”! t | Bxpel, ERPva; PMIS tejvtpunffnob t!/cl b {jftt!!l g s
ebBobj! gsbtjefeb! of! ovp! pgj Kjeman(niciatdriagsy bv °statybps-aF p! ov p !
projektavimo , npobgdi jufl up! t" nbujojolp!ejbmphp/! Upmjbv! gt
speboujt-!'"IlIbjgljollbtejfojp! cfoesbwjnp! tvgpsnvpkbn
(QTO):

2 Klientas-"Opsjv!gsjfl!lgbtubup!gsje uj'!ebs!wjfo"!bvliou'
jstqgqjsnbt.jt!bvlioubt

2 Architektas (CAD)-"Qsj ef ebou! usf_ j " ! bvliou® -11pogj Hlrsbdj kb
gp'!° jp!gsbofojnptjotjvo, jblobvk' 'gspkflup! DBE! wf

& T' nbupt ! t vbevbuspznubplikjuemlj b jl b ! hrd o db wijj ifERP,BMIS, 'Excel”)-
"Paleisiuq s p k f |#UF y!dd frrs#!! tt IvB jRUPY plb@RPPMIS: nh vt jv!I obvkpkp
apimtis pagal kategorijasirt vebszt j'v! t" nbu’

Upe mlufl tup!ejbmphbt! gbwdrgpavjimonbjit mFomufmt !t usvli
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Elementas Kategorija Grindys
Persidengimas OST_Floors 3
Stulpelis OST_StructuralColumns 3
laiptai OST_Stairs 3

Po automatinio CAD modelio j © ! q s p k fsuguupapime prgcéso RUP! t ' nbuj oj ol p

taisyklesj s! bvupnbuj oj p! ujosiftllmpjh e Uoh4@ pay.yigaungn® tokie
rezultatai, kuriet j v o vjBotnbjl!ip wv j

Elementas tomas Grindys Vieneto kaina. Bendrosj © mb | e |
Persidengimas 531! 3 261! g0 741 111! ¢§
Stulpelis 4 vnt. 3 35611 ¢! vi 19111 ¢
laiptai 2 vnt. 3 5V\!Ij4f101f!ug 917111 g
Ji T WITP; - - - 921 511! ¢§
2 Klientas -"B, j " -! ubj ! hbob! ebvh-I'fmfrmt !! 4 firjoildgls kajrtdjagin b Bj ouj
ebvhzc, !'1 bsu”/

ijtrttdfobsjkvt! hbmj!gbtjl bsupuj!ebvh! Il bsu”“-!2zqgb, ! gbu
szoYlp/j'bv! gsbl uj |l pkf! uplkeliad degreap at het dayaitedi B mjj!bw Rt jf w -ty jelj |

automatinio grupavimoj s! t 1 bj  jbwjnp!ubjtzImft-!Iwfjltnbj-1!1vsjf
uvs u”“!lc uj!bumjf |IBovnup ngbfusj!{l vi pmj bbtt !! lmjkdol gjugavtrmouassykled j n bt !

of lujl 'gbhsfjujob!tlbj, 6 jbwjnvt!js!lt® nbubt-!céau!js!tyv
| mbje”"!ujljnzc -!pltgspkflup!t'  obvept!_ wfsujobnpt!tlob

Jeikuriant3Dnpef m, ! DBEj e } gebe Bk f ! c vverinimb skyriguB wf mhjub ! _ !
reikalavimus (praktikoje tai vis dar pasitaikoretai* - ! p! f mf nf ou”™ ! hsvqgj “|! gbwbej o
identifikatoriai j s! k™ ! | mbt j gj | bwghpgbhbilsf ¢ kujibsjpuampdesonu bju z uj !
wf sujoj nps!'hsnvbatjj""!' tusvl u Bpmjtelujspbopppbbjups| bylaif
vertinimo sistemas c f ! gqbgj mepn”“ ! usbotgpsnbdj k"~

Bvupnbujojt! u sjp! bojtgf ud’j!lgjF bdd il jj etbmv !'jmflj eBj b! hsf
obvkbvtjvt!evpnfojt!bqgjf!butl j(82-1pah).sidbljj g 'bwjjtnp! qsplkff
atbatl bj jbwjnp! tjtufnpkf! buobvkjoebnb! ujl ! DBE! gbj m
qgf stl bj,jvpuj! t'" nbu' -1 butj Bwfmhebnb! I obvkbvtjvt! ¢
tl bj., jbwjn"tujltmvn'!jslovptfl|l mvn"'/
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H— _. =
g —=9 5D

CAD

Project Estimate f 5 _1 _5,_;%

S e D
fr T LR

of attributes

g - Automatic filling

Paveikslas 5.2-1U " s j p! busj cv ubajbag ¢ d DIBE" 'bndvbo{pjhmuj ¢ | bj ! _ wfebnj!
t" " nbu’ -l upe! mbdtolplf jufj!lvpuj ! cfoes" gspkflup! Il bjof

Eje kbou!l bqgjubmp! wspbtlciVeBY apu jbahbiwpjyt j '"bgrg mkoft 1!y “s!!j ¢
gbhbm! upl 52 dafobbn B! bhsjoejof!jogpsnvpup!tqgsfoejn

Sfnjboujt!#Bddfouvsf#! bumjluv!iuzsjnv!#Ejefto t! wf
projektus (2024 m.)"[20]F ' gqj snbvkbo, jpt!_ npo_ t!bluzwjbj!joufhs
tl bjunfojoft!jojdjbuzwbt-!obvepebnpt!jtupsjo, !'joc
optimizuoti. Tyrimai rodo, kad vis daugiaut bwj oj ol " ! j s! pgf sbupsj “!tubjl p!
bobmjujl"-!'lIbe!hbm u“"!ovnbuzuj!sjolpt!ufoefodj kbt
gsbefebou! gspkfl ubwjn® /1 Ubj ! gaogyklajloj Ibfntbd mp!b mj { v p kE
gspkflu”!"gpsugfmjp/ pqgf sbmppsfyblug Pprigiozdvimdb wj oj ol ~

bobmj{,6 -!'1be!_ wfsujou“"!qgspkflup!sf{vmubuvt!js! gbe

i j vpmbwfljjlotjntjlohbt! tubuzcpt! qspkflu”™! wbmeznbt! of butj
bgepspkjnp! |jisubseb mrdjekiavimo tetapuose ir qsj §s pkf | uvbzwjtniblo, j vpt f
procesuose. Naudojante vpnf o " 't o huZllmyt ! £t Il lypjspjhow{ bwij np! npef mj v
npl znhtgjnb! of ! ujlibljt vishongjno™uj "cf u!j s! gsj j nupgrojektaisbuf hj
finansavimo ankstyvaisiais projektavimo etapais. Apiee v pnf o ” ! t Ir prdgzokamirhatmodelius,

l vsjflgbqgj mezt gmbbj bjdevwjomenygos dalyje!

Automatinis f mf nf ou”™ ! u’ s jhdjw] IndhBRgysApfilkaf I Tuv' s j f ! sf j Il bmj ohj ! t' n
atliekamas naudojant QTO grupavimo , s b o (Quawntity Take-Off). QTO_, s bol j bj ! wfjljb! ht
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wjtvt!gspkflup!pckfluvt!gbhbm!tqgfdjbmjvt!fmfnfou”™!je
naudojant CADe v p n f o ” ! sukorfas spdcifikacijas ir lenteles.

QTOLj f I j p! q:lprojekjoretvtpnf o“ ! hsvgbwj nbt! gbhbm! qpB

QTO (angl. Quantity TakeOff) statybose-u b j ' gspkfl uvj ! hzwfoejouj!sfjlbmjo
gspdftbt/ ! Qsbl uj |ppsid ranRitisPy! sepbdef ot bbjt!-z sbbg!j nbouj t ! evpnf o™ !
o bmujoj ;! QEG!eplvnfou”-!"EXH!cs Bjoj “!js!tlbjunfojoj

Dirbant su duomenimis,hbvubj te\y prdfDBE! c bpfogesSas_! R2JWf oej obnbt | bjg! gj
s'°jbwjnp-! lagegayimwp gp s htdfjllkb/!! Npef mjp! fmfnfoubj! busfo
l buf hpsjk“!" jstujg”™! gbsbnfusvt-! gp!up! k"1 1 jflzcjojbj
bgjcfoesjobnj!gbhb(@RRpab)j . j bwj np! mphj Il " !

IMPORTANT DATA
PROCESSING FUNCTIONS

¥ Data Grouping

DBMS €% Data Filtering -QTO

ERP o Data Snrting Quantity Take-Off
DWH o> Data Aggregation
CAD |f;3 Data Merge
2% Data Conversion

Pav.5.2-2 Ev p n f goupavimas ir filtravimas yra populiariausios funkcijos, taikomos e v pnf o ™ !
cb{ tf! | sdaegykipsef o " !

RUP! Ygj musbwjnp! js! hsvgbwjnp*! gspdftbt! mfjeBjb!l tvt]
gbsfohuj!_ wftujft!jogpsnbdjk"!t" nbupntQTO gagrindag-nbnt ! j s
fmfnfou” ™!l mbtjgjlbwjnbt! gbhbm! nbuvpkbn”! gpBznj “!"ujaq'
parenkamas atitinkamas kiekybinis matavimo parametras . Pvz:

Jmhjp! QeRParjt Is-métdis)n v p !

Qmp u p! g(pi®akarfono!darbai - kvadratiniais metrais)
U sj p! gq(peBraninatdarbai - kubiniais metrais)
Ljfljp! ggnddizwBt Wwj f of u* *

Behf pnfusj kpt! gbhsjoev! nbubsbhjufilshjituf vivsbumpfsppu! t
hsvgbwjnp! ebBobj ! ubjl ghdllpay.gwi ki n2-Rpl gjpej cSwbj but | B
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mphjtujl pt!js! nplopusbfwjdnpo! tt'towbfvseu” t - ! 1 vsjpnjt!butj Bwfn
tboe  mjbwjn'"! bs! usbotgpsubwjn® /! Ubj! mfjeBjb! ujltmj
jowfohuj!ujfl!nfeBjbh"!lus I vnp-!tujfl!k"!lqfsuflmjbvt

Automatizuotas | j f | j p ! oprosebas QM) yra labai svarbus norint atlikti tikslius
tl bj, jbwjnvtWvindBf owl U IBkigdhskiekio'sgegifikatirho
procesuose irj © wf perhdidglidarq f s ! mbf B2pB!j voEht" Bl znp/

KaipQTOprocesogbwz {e_ ! gbobhsjo | jmnfDBHEs5év phdikmparothkifamt | bj !
tikros kategorijos- ! | mfbomf nflouinf awd fghd ) gpg b b mkf mf n Swywpuodkim¢ qv it /!
wjtvt! gspkflup! f mfCADpupk fl Iquoph!btmj! fuig Bod jl! dfedlerpjsqg klplt j f 1 wj
u' sjp!gpBznjvt!gbufjljnf! d5F3wav).bu’ 'l bj g! RUP!u sjp!m

Tipinio CAD projekto pavyzdyje (5.2-3pav)wj t j ! tjfo”"! |l bufhpsjkpt! fmfnfoul

tvhsvgvpuj!gbhbm!tjfo"!ujg' -!gbwz{eBjvj-!#Mbnf mmf! 2
u' sjp!busjcvuvt-!tgbufjljbnvt!nfusjojbjt!lvchbjt
Wbezcjojolp-!lvsjt! zsb! gspkfluvpupk-hbjvsjtbhjupjinbwj §|

u'"sj ! mfoufm !'gbhbm! gbtjsjolupt!l bufhpsjkpt!fmfnfou
gpsnb-!" ubjl zujob! I jujfnpeéfgmjpk!fiUibbjwnik tftjsvd Bq bd brefjubple’ !
gbl bsupujobj!obvepuj!evpnfojt!ofevcmjvpkbou! gbtuboh

Qsb_ kp!mbjl bj-11 bjjdlqgth'urzlsuljbaysqlihbjjlod vmpwp Kbmj oj vpuf - !
nbuvpebwp! Il jfl wjfo' ! mplanjose'-°! jqlpuyg f esjj d/jkiE B 'bsfchld tQEIGF | U
gbtubsvptjvt!u’ | tubmopenffmjjbvwj/n*Jeliqglm sulvitj!fdlEwj|f op! f mf
hf pnfusjkb!ebcbs!ujftjphjbjttvtjfub!tv!bvupnbujo |
irQTol j fl1j " ltovtubuznp! gspdftbt!ubgp! bvupnbuj {vpubt
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DATA (%) DATA i QTO

Task Get the sum of the volumes of elements by type in project categories G—l

.0 rmie aivarced uamjibe e OFT Walls o E
Project n ““'—} i
Category = "

2
L}
Types aa

Fl
a0
L]

Volumen ||

Paveikslas 5.2-3QTOb qj nuj ft ! jst 1 jfljp!gpBumgspbkbwupbf mfnfoepkf]l
hsvgbwgjnmiusbwj n'
N“t”"! gbufjlubnf! gbwz{ezkf! vBevpujt! zsb! #qbtjsjoluj!
fmfnfouvt!gbhbm!ujg'!js!gbufjluj!jogpsnbdjk'"!bqgjf!u’
o jb!mfoufmf! hbm u”“!obvepujjtveébnpjpuztobyeabt +igmphjpmiijlu
ir kitus verslo atvejus (6.1-3 pav.).

E m!vBebsp! DBEd eesBjngloofl! | jfl wjfobt!tqgfdjbmjtubt!ojboe
gsjf! DBE! evpnfo“ ! cb{_ t!)qgsjfjhpt! gspcmfnpt! gsjfBbtu.
l ozhpt! ebmzkf*/ ! Upe m! ebvhfmjvj! ufolb! gbkepupphijttg!f
atvirojoBIMj s! vBebspkp! CJ[83] Difpantdsti specjalzyptomisBIM gsj f npo_ njt! bscl
ujftjphjbj!DBE!gsphsbnjo_t!_ sbohpt! bff)jeaultapaisfali ! mf ouf m
c ' uj'l!tvebspnb!-gwhij smblvjtpphodj ejvip? up-"! bs! obvepkbnb! sbol
gsphsbnjo_ !_ sbohb/!

Qbwz{eBjvj-! obvepkbou! DBE! YCJIJN*! gsphsbnjo_t! sbohpt
wfjltn"!)YnzhuvI| "1l gbtgbvejn”*-1] ps24pav.y u Wb, jhbvdhodwepup
uvsj!hfsbj!jonbozuj!npefmjp!tusvliu’ s"!js!DBE!)CJN*!qg

Kf j!bvupnbuj {bwjnbt!ubjl pnbt! obvepkbou! gsphsbnpt! I pe
gbgj mejojvt!js!BQJ!_  sboljvt-!sboljojv!c ev!bumjflbn”
tvnbB kb-!ub, jbv-!lgsjlIl mbvtpnbj!oyp! otbgbpbbapf!oypvpmpp
fimv, j 11l pep;

IfcOpSh (atviras BIM)arbaEz obnp! JspoQzui p-onff ) vBe¢thd htbv@QJ N RUP! mf
DBE! gpsnbup!bscb! DBE! gsphsbnpt! wpt!gfs! 51!l pep!f
IFC_js(atvirasBIM)-opsj d@Djapef mjp!johbvuj'!lejefm t!bqgjnujf:
261!'fjmv,_j !l pepl
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B T "tbkb!'tv! DBEY-méheBjbjgbY CINuj!'u' 'gbu_!sf{vmubu'
gfm_t!gbtgbvejn”/

=& closed data = semi-structed data
v : v ¥ I L
Concept %
Tools k
I
Engineer :j:t.::?' BIM manager or BIM coardinator o BIM specialist

Effort A."" :=‘:|::-35.'Blnck ofcode | 17 Mouse clicks 1 7 Mouse clicks 40 Lines of code

- RVT LI, Visual IDE e RVT UI 9 B Ul
e 9.—- - B—_ <

Input J i [ e — s
= = - : Y— .
ey~ Sp— e = ——
Time 3 seconds

4 Qu.ar- 115 M
e

1 RS 18§ 1413 L
i7" MW 17,8 B AR Loy
1 STB300 L73.76
I ST J5 G 128 (Y] T
= STRIND |y a8a.AT
DUth“It u — STH B0 Sk 1683 :
B o W Trenmwand 4.0 LT W Thrmaned 5.0

Paveikslas 5.2-4 CAD (BIM) projektuotojai ir vadybininkai, o p s e b nj QTOlehteles,u j !
obvepkb!ovp! 51! jbscd6lfmpemjl pmVv mbwie "1 gbt gbvejr

Rezultatastaspats-t usvl u”  sj {vpub! mfoufm !tv!fmfnfouddbohsvg t!
t" obvept!js!obvepupkvj ! sf524pam) 6hj vpmbdi bdjojt!Bpgofhpm
tv!bgjn, j"!sjoljnv!sboljojv!c ev-!hfsplbj!qgbhsfjujo
mf jeBjblevpnfojt!hbvujlujftjphjbjljolqgspkflup! npefm
u"sj !l jo Iqgclsc vBypolje'b-siplnbbj! bol t j bv/
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Nepriklausomai nuo taikomo metodo -b s ! u bgtvirasBIM-"" bs! vBebbimf hiEGUNbvuj!jefo
QTO-mf ouf m 't v! gs pkf(5apdad.)nsfbn fj dw”! ey ‘sscjetbjntj!! t v!I gqspkfl up!
CAD- (BIM-) koncepcijas,obvepupkbj ! qgsj !l mbvtp!ovplltgsdypmi givjpujbl s
3.2-13 pav.). Tai sukuria papildomus qsj | mb v ttpmvzpel ttdj vt! js! sfjl bmbvkDb! j
evpnf o” ! t,Hartfapribgjantuj ftj phj o, 'qsjfjh" 1 gsjflevpnfo”/!

E m!' vBB8Esepvpago“eBj p! RUP! mfouf mj ! ppsunkingul b jg bjstbwjf m™s!” !
bvupnbujirf owijf mMsbdjkpsjo njObvepkbaphngij ft | pehyponftod glsj f |

cb{j ! _ sthwwj vitel ujjso! t ! j o B merkdigntkpoojektogCAPémpofaj t! _ ! buwj

tusvliu sj{vpu”! evpn#dbl3dpav.) nfjmjf olugng Duld WUPhbmjnb! hbvuj!
kodo eilute (5.2-5 pav. - variantas su granuliuotais duomenimis) .

g structured data ;gclosed data . semi-structed data

I | |
| L 4

':'l'lgll'lﬂ-l'-l' L Bafia Aanipi ot T W mansger of B coordpeaioe e 08 e iel
2 i

Effart .I{-" 1 Linm of cade ‘u Lm0 crile 13 Bleos of cogs 1? Mmunw i 1m Livves wf e 1? Waunn cigan w L imwn uf o 15u Livea o code

@ we : T L L VT UL it IDIF B T BNTE BN iDE e. — @: = ﬁ ™
e — —— 0
+ LLM ____
Input I;l:' = _
steps 44 :-::“:.E'" = == . et e e
Time @ ey ﬂ-'-' F| reomie n"!'"_*;' ﬂ Y '-!-b @ Siibsasa R
e . @ o Q Q. .9, .8 e

Outplt ﬁ

Paveikslas 5.2-5T1 j suj ohpnjt! gsjfnpo_njt!hbvobnjlujflqgbuzt! sf{
busjcvu“! mfoufmj“"!gbwjebmv-!ub,  jbv!tljsjbtj!eb

Obvepkbou!buwj svt!tusGADws mwk f{lvp u-vitl!kejviphDiBod) e hutflloZ $j v k f
| powf subwjnbt!_ ! t#u d vribw’'by ! {gmpauihy pheesas, QTH.!
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Buwjs“!tusvliu sj{vpu“"!evpnfo”! obvepkjnv! bscb! ujftijr
hsjoeBjbnjfnt! nfupebnt! ofubjlpnj! sj ol peliesmmidsibqsj cp
gbujl sjoupnjt!gsjfnpo njt-"!tfojbj (pavky3-20EKUprocesag).t ! | j up:

Sfnjboujt! NdLjotfz!uzsjnv!#Buwj sj'levpnfozt ;! Jo mbj
obvepkbou! tsbvyly0a- !'bungjplsun b'd3 k2 4#/n/ - ! buwj s” ! evpnfo
tvebszuj!hbmjnzcft!tvubvqzuj!lovp!41!'jlj161!'nmsel/!
hbnzcpt!_ sfohjoj "!'qgspkflubwjnp-!joBjofsjkpt-!wjfo
| be! ¢  u” !t vaupd/qglztubd Bdmt ' | bgj ubmp! jo mbje”/

Ejscbou!tv!buwjsbjt!ltusvliu sjtigbuygbptu) kbboompepblhj k
bgepspkjnbt-! tvnbB_ kb! gsjl mbvtpnzc ! ovp! tqgqfdjbmj{
bvupnbuj {bwjnvj!ofobveplhbsdugbesbmtf uez ojjdj j!stjttvied mu’jloh”
DBE! gpsnbu”

QTO automatizavimas naudojantLLMj s! t usvl u " sj {vpuvt!evpnf

Jo wfsuvt! oftusv!liu sj{vpuvt! evpnfojt! _ ! tusvliu sj{v
efektyvumas: t v q b g s le v p n kapdorbjimas (4.1-1 pav.,4.12pav)j s! gbhsfju kb! gbu
procesas, nessf j I bmbwjnbj ! ubngb! bjol "t!js!tlbjes t-!1Dbjqg
QboboCAbgVvpnf@M*! wfsujnbt!  bowgp'$ §d612 pavpaul-18 pav.)

gbmf ohwjob!busjcvu“!hsvgbwjnp!gspdft®!js! RUP! qspdft

QTObusjcvutrimusud m d¢gpgpdmupe’ m-! obvepebnj ! tdusmedisy s { vy
ejscbnf!tv! wjfov!Ee2bpavf d ulprep enfl mjf w!f)j | j kplojekpewfpsidvop uj ! j
npefjmg"hsvagbwj nlpdfudgg/z!lwh g mf meBj b! nvnt! tvhsvqvpuj! e
l fmjt! gpBznjvt! obvepkbou! uj atirvege B j!sl! pveBe bfsjvipt f ! /QIQ
evpnfozt!tbvhpnj! gvtparhmetriniasbelkc b! sBgbpbpiftgpsnbubjt-!
efojn_ j " tbs!tofu!ejnu”“!lpep!fjmv j "-!Ip!lt" wPilbj!tv!h

& QTOt us vl sojkdjlpu!lp! hsvgbwjnp! gbhbm! wjfo"HetgpBzn_ ! gb
kuriame LLMqg p | b mcj “ ! (ChatGP dlaNakVistral DeepSeek Grok Claude QWEN
arba bet kuriame kitame):

TuriuCAD-q s p kkaipeV pnf o !'-g s hdfilbuotl projekto duomenis, kad
hbvuvn_ uf ! f mfparhneewe/ TypelytatikstjUz!qf ! 2! sf jlon_ /!




LIJFLI ' TLBJ JBWJNBT! JS!CBVIUPNSEBUIIAJ TI!LR’ SNUIBNB' T

B Mbcbj! uj !l uafsakypmad bushpatdikdddkisip "Python" kodas naudojant

"Pandas" :
o 2
&) ¥ &
@0 e & group.py
df [ {dfl"Type'l.str.contains("Type 1")1)1
' S BOR D>
Pav.5.2-6 Wj f ob! | pep! fj mvu_ -1 gtaitfojzwBl!bdiwerpgkspakup!UNIMI

busjcvu' ' #Uzqgf #!js!hbvujlopsjn" ! fnm

E.m! qb b bataBrantet us vl u’  spt! nvnt! oftgfijfinjpi! bhjso!lejvowijf loMNMM p e
ubj!tvusvngjob!bjoljojnp!fubqgvt!js!lgbhsfjujob! hbmvuj
gbgsbtu'" !l pe'!sfjl ebwp!jonpluj!gsphsbnbwjnp!l bmc”-!
mf j eBj b! bvfuptnbjulj g3 g f twaitbanpsaf b's v | U 1 wihanimis mgudojant

ufl tujoft!vBl mbvtbt/

LLMbvupnbuj {bwjnbt!js!l bmcpt!npefmjbj!hbmj!wjtjolb
CADBIM* ! evpnfo“! hsvgbwjnv!js!bgepspkjnvar! gpsfjl_!np
CIN! sbofjiTtvufjljb!hbmjnzc, !'tqgs, tuj!qgspcmfnbt! ob\

Ub! gbuj !-vBhmbgvpuj!wjtvt!gspkflup!fmfnfouvt!jollbufh
uj qp! b.2-5 pav.)t- kuri CAD aplinkoje (BIM* ! sf j Il bmbvkb! 28!t " tbkpt! gbt gbyve
fimv, j !l pep-!buwjsvptf!evpnfo”™!bqgepspkjnp!_ sboljvpt
jstjouvjuzwj!vBl mbvthb

Naudodamiwj f o' !Pandasiv u 6 !

<>"<>"7")9L=?2GJAB9 " p} AKAF2 " -12a859DDK”™ u3 p} ?2JGMH: Q2" 2AH9K"3 " 2PpJA

Kodo dekodavimas: g b j n | jdu(DataFrame) elementus, | v s | “ | bswbpglic "\Catdgary" turi
s f j | o"@ITtWalls", sugrupuokite visus gautus elementus pagalb u s j-tc ww mTypethir dautai
f mf nf o u “sustnwuokigefbju!s j "Valume".!

Jo I DBE! hbvup!tusvl u’ sjRaudpjanpSQgspkf |l up! hsvgbwjnbt!
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1#*#1 2 2AH9K| 13+22DPJAK?3 1 2GL9D4 GDME=
FROM elementai

WHERE Category = 'OST_Walls'

GROUP BY Type;

[ Naudodamiesi LLMh b mj n f grupavimoxz 8 ) mbavustp K f [tup ! e vipnjfg!“q bcchs{b t!u"’
ufl tuj o, -Ishwhp 5267 pdy.):

Projektoe v p n f o “ ! ssugrupuokitekefementus pagal g b s b n fTypea", bét tik
uvpt! f mf nf pmanametras "dategery"lydus "OST_Walls" arba
"OST_Columns!ir susumuokite gautos stulpelio g b s b n 'Veoiwne"!

q 1 Line of code 1 Sentence f
(LT N T Sum the olume' colimn, grotged by
Z Lty B T T Ty, it oy Tof foms wiveie
T Colmng prmupiy | Ty [ el | omi ‘Calegory s pither '05T 'Wabs' o
D W 08T Columes
oy g .
o.-E' m1.5° 0.0 o.* u 1.5 0.0 ‘ ‘
mez]lle 11.% 74.82 Leme]le 13,5 ] % (.
W 11.9 E41.18 M 11.5 131.28
W 175 §7.41 ™ 17.5 &7.4% el
TE 28 173.71 578 0.8 17378
STE 25.2 W0 11.9 T.33 5TE 35.0 WD 12.9 33 M, =
5T 3.0 88.57 5TH M@ BE.57
T8 0.0 Est 18.82 ETh 0.0 Rat .8
Standard .00 Standard 0.0
WL Trennwand 5.8 1.6l WL Trannsend 5.0 181

Paveikslas 5.2-7 Naudojant SQL,PandasirLLMevpnf o” ! bgepspkjnp! bvupnbuj { bwj
nbophbm] pnjt! |l pepfllffguwmva_ mjt?"yBlI! mbvtpnjt/

—

QTOhbwj nbt! jo I DBé&ibojant puMf piémones (ChatGPT, LLaMa, Mistral, Claude,
DeepSeek QWENGroks - ! jo I ftn_t! I fj jblusbejdjojvt!nfupevt-1It
busjcvujofj!jogpsnbdj kbj-!t'I1Ijflzcjojbnt!js!lu sjojbnt
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Ebcbs!ofu!js!gspkflu”™!wbepwbj-!'t"nbu”“!tlbj. jbwjnp!
hj mj " ! gspkfjlsubowjunvps!jBjtogjf d'j bmj { v pupBIM-DBLE], fglsphsbnj o
uvs ebnj!gsjfjh" !l gshbmpBEfevphimpbtebflwvoeft! tvBj o]
bs!lju“!pckflu”“!l bufhpsjkpt!fmfnfou™! Il jfl_-tujftj,

Uf Il tup! v B(I528 pav.)priodello LLM agentas b gepspkb! obvepakgikiphVv Bl misv t° !
gvol dj k' 'kelignfs pavameétrenss!-mf ou f m t ! tEu vmhaudpmjash bendraidamas su
LLM,gaunaarbaobv k' ' qbemaf msobvkpnjt! sfwjlflop dhijstf- Y bppbsb!j | o n,
sugrupavimo

PROJECT MANAGER

Create in LLM Chat
TEXTUAL A= Find the volume of all wall
DATA = elaments in the project ‘\‘.‘l
agent.run{"""find the total “Yoelune" of clemenls with Category “OST Walls™ it's in cublc meters™")

= Entering mes chadin., ..

Thought: I meed to find the total volume of elements with the Category “OST_walla®
Action: python_repl_ast

Action Input: df|df[ Category®] == ‘05T _Walls® || Volwse® |.sumi}

Observation: 3366.GES00SB0RB0R3

Thought: 1 mow know the total volume of elements with the Category “OST_Walls®

Final Answer: The total volie of elements with the Cotegory “05T_Walls® is 33E6.E0AB0OGOAB0MY cubic meters.

= Fimished chain.

'The total volume of elements with the Category “05T_wWalls™ 1s 3366.60008090899043 cublc meters.’

The total volurme of all elements f i €
in the wall category s 336668 m* | | o ml

RuninIDE ——

T -

Pav.5.2-8LLMnpef mjt-!ejscboujt!tv!Iitusvlu’

sj{vpubjt!evpnfoj
konteksto supranta, apie kokias grupes ir atributus klausia naudotojas.

Kf j!'sfjljb!hbvuj!tujl!wjfopt!fmfnfou”™! hsv§g2ipal)j fljvt -
DBE! npef mjp! evpnfojnt/ ! Ub, jbv! bgtlbj,jvpkbou! wjtp! g
cjveBfu'!e&BosYigby'b-lljo hbvuj )wWwjntbT!jdjlg vt f mfimfjfoujHl wjfo
kategorija apdorojama atskirai -hsvqvpkbou! gbhbm! buj ujol bnvt!gpBznjvt/

Wfsujoupk™! js! wfsujoupk”™! gsblujlpkf! tljsujohpnt! pc
tlbj, jbwjnplubjtzIim t/! Qbwz{eBjvj-"! mbohhb(grdpayimgsbt ubj !
parametras-qp Bz nj t ! Mf wf m! ) mz hjdsteros-§ppbm! ngedBbimgpt bscb! |l po
ujg'!'")gbsbnfusbt! Nbuf s j.Biekiant auforeaBzudii lgropavimodz g f Y UF 4 opt f p
ubjtzlm t! jol! boltup! bgsbo pnpt! hsvgbwjnp! ubjtzl mj”"!
| pogjh  sbdjjkptblgeesmBotbouzt-! I pljf! busjcvubj! uvs_ u”!
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l jflwjfobj!gspkflup!fmfnfou”™!hsvqgfj/

QTOvisoprojekto bqt | bj ., j bwj nbsVaqulbyjaeEldbdu!! jo! #Fydf
tl bj jvplm t

Sfbmjvptf! tubuzc”™! gs\pehdelf unf mtf Hoduédb Bkafly!jl luy f# dlhisf hbwj n* I

gpBznjvt! wjfov! nfuv/! Qbwz{eBjvj-!ejscbou!tv! | bufhp:
sfjlonft! I'bjg! PTU Xjoepxt! bscb! JgdXjoepxt*-! fmfnf
gbwz{eBjvj-!gbhhbmo)mbul plsdjbd ) qgbwbesf jlon -t cfu!js!aqgb
gbwz{eBjvj-!gbhbm!bujujolbnbnflbusjcvuf!ovspezu' lo]
mf j eBj b! mhusujplobsft mpts!f hemgbavt /! Qbobojbj-! tlbj, jwv
| buf hpsjkbt-!"Ibjg!gjmusvt!bs!hsvgbwjnp!lsjufsjkvt!h

nfeBjbhpt-!mzhjp-!hsjoe”-!bubgdmwnp! vhojbj!js!ljuvt

GROUPING REQUIRED
DATA - RULES — > TABLES
8 e pofec | aochek Wit Backsox
A Project oo Quantity take-off rules 7@
22 I -~ -~ BRI

Paveikslas 5.2-9 Kiekvienai projektot vckf l u” ! hsvqgfj ! bs! |l bufhpsjkbj!zsb!t
gpsnimsi?tT!tvebsp!wjfobt!bs!ebvhjbv!Isjufsjk

Upl j " ! hsvgbwjnp! ubjtzIlmj”"™! ovtubuznp! gspdftbt! gbobo
bgsbo zu' ! tl zsjvkf! #8f |l Iph mzwijt duiametys § (o44btipay.), kuriame

jotbnjbj!bgqubs nfl!l ebsd'!!Upv!jewvp mfsov'g'bnvg enfprhjjbsj!tt | bj  j b
sf{vmubu”™! ujltmvn" ! js! ubolpmbujgtll bjblej vcp wj"!! chfbarg sn\bt! !
kategorijost vc ki1 @1 j p! bs! u”"sjp! busjcvuvt-!butj Bwfsmhijcbay!
butj Bwfmhub! bumjflbou!tlbj,jbwjnvt!js!tbqtlbj,6,jbwjnyv

2 Upmjbv!gbufjlubt!l pep!qgbwz{ezt!gjmusvpkb! gspkflu
sjoljozkf!c u"tujltujflttvckflubj-!lvsj“"!busjcvu”
#PTU Xjoepxt#! bscb! #JgdXjoepxt#-!p!busjcvu”™!tuvm

Uvsj v! dostaFkamé-gj mMusvpl jufl!levpnfojt!ubjqgq-1!1Dbe!evpn
tie elementai,| v sajributas # Dbuf hpsz#! uvsj!sfjlonft! #PTU" Xjoe
"IfcWindows", oatributas Uz qf ! uvsj ! sfjlon | #Uzqf! 2#
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B LM atsakymas :

- Ereatein-LLM Chat

) ¥ 8

df[ (dFfl"Cacemory®].lsin(['OST Windows', 'IfcWindows'])) & (df(['Type'].str.contalns{"Type 1"})]

2 oe & group.py

Gl L)y

~RuniniDE

Paveikslas 5.2-10Wj f ob! | pep! fj mvu_-! gbmby pBj b#Fydsmgvgpsh
gbhbm! I fmjt!'qpBznj vt/

Gautas kodas (5.2-10 pav.),j © wf GADwuorenis, ! t usv !l u  sj {vpuydpav).u-18) svt ! gps
hbmjnb! gbmfjtuj! wjfopkf!joln"t"!I njo u”“! gpgvmjhbsj”™! J
sfBjnv;! QzDi bsn-! Wjtvbm! Tuvej p!, Bgydef, AtomWSublide &ett,* - | Kv qz
Fdmjgtf! tv! QzEfw! _tljfqgjv-! Ui pooz-! XJjupytedab Brba- ! Jouf m
gpgvmjbsjbjt!jouf s o.tomjGogogle Cdlldb, Miciosott Azbr¢ Notebodks Arhamoh

SageMaker.

& Ops_ ebn jQTADAtaFtaMme formojef t bo, j vt ! gqspkflup!tvckfluvt!ujl
"Windows"t v! I pol sf_ jblojmvnpt! mbjevnp!WM:suf-!hbmjnf!o

Turiu DataFrameq s p k fgljumu!ls vpuj ! evpnfojt!'ubjqg-!1Dble!l evpnfo”
_Sbobj-!tlvsj)"!#Lbufhpsjkb#! zsb! #PTU" Xj olepxt#! bsc
Ui fsnbmDpoevdujwjuz!sfjlon t¢c u”!1-/1!

B LM atsakymas :

*f.i‘v - %F 9
df [ {df['Category’].isin{[ 05T Windows', "IfcWindows']}) & ({df['ThermalConductivity'] = 8.5)]

XAZEE)

*8 9 & gouppy

Paveikslas 5.2-11J uj o! gbgsbt ub! Qb oPgthonmf Bé Bip bt Wi 1 b vk ibet kokiamq t
tlbj. jvjlgspkflu™/
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