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DATA-DRIVEN
CONTRUCTION

Navigacia v dobe datovej
v stavebnictve

Druhé, prepracované a doplnené vydanie

ARTEM BOIKO



"Bojko je James Carville v oblasti IT - v jeho , asto citovanom

vyroku "It's the economy, stupid” (Je to ekonomika, hlupéci) sta, -

vymeni lénjedno slovo za tato slavnuknihu. "Su to Udaje, hlupaci.”
(nie softvér) A na to, aby sme sa v datovom vesmire zorientovali,
dodnes plati vyrok starych Rimanov pochédzajaci z gr, tiny:
"Navigare necesse est'. Autor naviguje svojich _itate ov po
v etkych hlbinach a plyt inach datového oceanu istou rukou a ne-
ochvejnym kompasom, nehovoriac o komplexnom historickom
pristupe a v neposlednom rade o ve mi originalnej grafike a do-
brom zmysle pre humor, ktory nie je vidite_ny len na druhy poh ad.
Medzinarodné ohlasy na Bojkovu knihu sa pohybuju od
euforického suhlasu aB po skoér B, ovitu skepsu- !o druhému
nemeckému vydaniu knihy prospelo. Boiko je origindlny a ne-
dogmaticky myslite_ dat. Predklad- !itate_ovi vzri® ujlce postrehy
avBdy odv- Be, baaBgrovokativnetézy, ktoréire pirujuk_ aP iemu
uvaBovaniu. Vyborny liek na nemecku chorobu latentného konsen-
zualizmu. Mimochodom, uvederé latinské prislovie ma aj
doplnenie: 'vivere non est necesse'. Na Bojkov pristup k svetu dat
sa nevZ ahuje - data Bju a ich Bvot je potrebny, nieto e te rozh-
odujaci."

- Dr. Burkhard Talebitari, nezavisly redaktor - aj pre, asopis:
BIM, ktory od roku 2013 kaBdoro, ne vydava spolo, nos” Ernst &
Sohn.



"Kniha Artema Boika je m nikom pre demokratizaciu digital-
izacie v stavebnictve - a skuto, nou zmenou pre malé a stredné
podniky (MSP). Je obzvl °© prdlomova: pomocou modernych
open-source nastrojov s nizkym kédom a bez kédu m” B pod-
niky uBteraz efektivne integrova daje do svojich podnikowych
procesov a vyhodne ich analyzova -lbez akychkao vek hi® ch
znalosti programovania. Tym sa stava nakladné pouBvanie
raBcopadnych komer, nych softvérovych balikov zbyto nym.
Tato kniha je vyzvou k akcii! Je cennou priru, kou pre kaBdého,
kto chce nielenpochopi digitalnu transforméciu v stavebnictve,
ale chce ju aj aktivne formova -!pragmaticky, efektivne a per-
spektivne. Terazje, as spolupracovd nia zdie anitychto poznat-
kov atrvalo zvy ovd produktivitu stavebnictva."

-Dr. Michael Max Buehler, profesor stavebného
manaBmentu na HTWG Konstanz, spolumajite_ spolo, nosti
GemeinWerkVentures a nezavisly riadite_ spolo, nosti
DevvStream

"Kniha DataDrivenConstructionje jednym z prvych krokov za
hranice beBného sveta stavbarov s ich zloBtymi systémami pro-
jektovania a riadenia, ke zda sa, zloBtos' d presytenos dat
nedava® ancu ani na radikalne zjednod@ eniea zv ®nie trans-
parentnosti prace so stavebnymi datami. Artem vo svojej knihe
jednoduchym jazykom ukazuje, aké moBnosti pred nami ot-
varaju moderné technolégie prace s datami, a doslova uvadza
konkrétne kroky, ktoré m" Bte okamBte aplikova Vo svojej
praci. Vyzyvam \ etkych, ktori chci pochopi kam sa budu
uberd automatiza né systémy v stavebnictve, aby si tito knihu
pozorne pre tudovali a uvedomili si- le Batova revollcia v
stavebnictve ndm uBHKlope na dvere. Teraz je zaujimava len pre
geekov, ale o nieko ko rokov, podobne ako BIM, budi takéto
pristupy a softvér v adepritomné!"

- Ihor Rogachew, veduci kompeten, ného centra IMT, BIM a
digitalnej transform acie v RGDa zakladate_ InfraBIM.Pro.

"Vrelo odpor am knihu DataDrivenConstruction ktora sa
zaobera, ako hovori ndzov, pristupom k riadeniu informécii na
zéklade tdajov pre spolo, nos AECQV'S asnosti ju pouBvam
na pomoc pri iniciovani viacerych diskusii s roznymi skupinami.
Zistil som- E jBto ve mi pristupna referencia. Okrem doklad-
ného preh adu historickych suvislosti nastrojov v AECQ (dajov
apredstavenianieka kych k ° ovych technolégii kniha obsahuje
mnoBstvo ve mi uBto, nych schém, ktoré na rtavaju rozsah
zdrojov Udajov a artefaktov pre koncovych pouBvate ov so
vzorowmi pracovnymi postupmi. Zda sa mi- & fBave tieto typy
diagramov potrebujeme viac pri tvorbe a monitorovani in-
forma, nych stratégii a prispievaju k BEP - definuju celkovy
datovy model podniku, na ktory moBno prekry Hranice pre PIM
aAIM."

- Paul Ransley, hlavny konzultant spolo, nosti Acmena a
inBinier systémovej integracie v spolo, nosti Transport for
London.

"Ak su "data novou ropou”, musime saich nau i definova - !
najs w BB =zw! achti aby boli hodnotné. Knihu Da-
taDrivenConstructionpovaBujem za ve mi pou, nd a prenikawl.
Knihaposkytuje uBto, né historické pozadie a vysvet uje pracu
s Udajmi zrozumite_nym jazykom. Pre tych, ktori sa zaujimaju o
digitalnu transforméciu, poskytuje dobré pochopenie tdajov -
ako funguju,ako s !truktirované a ako ich moBno vyulr / #

- Ralph Montague, riadite_ spolo, nosti ArcDox, riadite_ slim-
mitu koordinatorov BIM a predseda narodného zrkadlového
vyboru BIM v irskom narodnom normaliza, nom organe.

"Ako bolo v knihe zdéraznené, informécie su pre stavebny
sektor k. ovym prinosom aich dostupnos vipristupnych
forméatoch vyrazne u ah uje presné rozhodovaniea urych uje

. asovy harmonogram projektu. Knihapontka neutralny a
efektivny pristup k pristupu k tomuto zdroju a jeho vyuBitiu pri
rozhodovani. Metodika prezentovaré v knihe vyuBva moderny
pristup, ktory kombinuje programovanie zaloBené na umelej in-
teligencii s dostupnymi nastrojmi s otvorenym zdrojovym koé-
dom. VyuBtim sily umelej inteligencie a vyuBtim softvéru s ot-
vorenym zdrojovym kédom je cie om metodiky zv ¢ automa-
tizaciu, optimalizova procesy a podpori dostupnos aspolup-
racu v tejto oblasti. Jazyk knihy je zrozumite_ny a_ahko pocho-
pite_ny."

- Dr. Salih Ofluo_ lu, dekan Fakulty vytvarnych umeni a archi-
tektUry na Univerzite Antalya Bilim a organizator Eurazijského
fora BIM.

"W etko- b m" Bmpovedd je: WOW Spdsob, akym ste zakom-
ponovali historiu, LLM, grafiku a celkovi jednoduchos pbchope-
nia ve ich bodov, je naozaj pozoruhodny. Priebeh knihy je

Bsny. V tejto knihe je tq ko brilantnych aspektov; skuto, ne
meni pravidla hry. Je to skvely zdroj informacii a chvalim vas za
Gsilie a v- & ktdré ste do nej vloBli. Gratulujem k vytvoreniu
takého pozoruhodného diela. Mohol by som pokra ova alé
sta, ‘povedd -e 0B neuverite ne ohromeny!"

- Natasha Prinsloo, vedica digitalnej praxe v spolo, nosti en-
ergylab_.

"Pre kaBdého v stavebnictve, od nov- jkov aB po skisenych
profesiondlov, tato kniha meni pravidla hry! Nie je to typické
zapr. %n, !tanie - je plna postrehov, stratégif a° tipky humoru,
ktoré vas zaujmi. Pokryva vyvoj vyuBvania Gdajov v
stavebnictve - od starodavnych metéd zaznamenéavania Gdajov
aB po najmoderne} ie digitalne technoldgie. Je to ako preletie
strojom , asu vyvojom Udajov v stavebnictve/ | uBsdte architekt,
inBnier, projektovy manaB r alebo datovy analytik, tato kom-
plexna priru, ka revolu nym spésobom zmeni v~ °ptistup k pro-
jektom. Pripravte sa na optimalizaciu procesov, zlep enie rozh-
odovaniaa riadenie projektov ako nikdy predtym!"

- Pierpaolo Vergati, predn. %jlci na univerzite Sapienza v
Rime a vedici manaB 1 stavebnych projektov v spolo, nosti
Fintecna.



"Knihu som pre tal jednym dychom za menej ako 6 hodin.
Kvalitaspracovaniaknihyje vyborna, husty leskly papier, farebné
prevedenig prijemné pismo. Ve ké mnoBstvo praktickych prikla-
dov na pracu s LLMe pecifickych pre stavebnictvo vam  etri
mesiace, ak nie roky same tidia. Priklady prace su ve mi r6zno-
rodé, od jednoduchych aB po zloBté, bez toho, aby ste museli
kupovd zloBty a drahy softvér. KnihaumoBni majite_ om akého-
ka vek podniku v stavebnictve pozri€ da na svoju obchodnu
stratégiu, digitalizaciu a perspektivy rozvoja novym poh adom.
A mer® m spolo nostiam zv ¢ éfektivitu pomocou cenovo
dostupnych a bezplatnych nastrojov."

- Mikhail Kosarev, lektor a konzultant pre digitalnu trans-
form &ciu v stavebnictve v spolo, nosti TIM-ASG

Kniha "DATA DRIVENCONSTRUCTIONmeni pravidla hry pre
kaBdého, kto sa zaujima o to, kam smeruje stavebnictvo vo veku
dat. Artem ne® kriabe len po povrchu, ale ponéara sa hlboko do
s asného wvoja, vyziev a s ubnych prileBtosti v stavebnictve.
' o tito knihu odlP uje, je jej pristupnos 4 Artem vysvet uje
zIoBté my lienky pomocou zrozumite nych analégii, ktoré
u_ah uju pochopenie obsahu. Kniha je pre niia neuverite ne in-
formativnaa zarové: putava. CelkovomoBno povedd -e Arém
vytvoril cenny zdroj informéacii, ktory nielen informuje, ale aj
irP piruje/ !i UB ste skuseny profesiondl, alebo nov- ik v
stavebnictve, tato kniha roz ri v~ °rdzh ad a prehibi va e chéa-
panie toho, kam toto odvetvie smeruje. Vreloodpor ame!"

- Moayad Saleh, architekt a manaB r implementacie BIM v
spolo, nosti TMM GROUPGesamtplanungs GmbH.

"Musim povedd -e!kritha Data-Driven Construction je hodna
toho, aby sa vyu ovala ako u ebnica na univerzitach, a je to
kniha, ktora bude cennym prinosom pre rozvijajicu sa oblas
BIM. Kniha Data-Driven Construction obsahuje technicky slov-
nik, ktory ve mi dobre vysvet uje pojmy. Témy, ktoré sa mimori-
adner aBko vysvet ujd, st zjednodw® ené a zrozumite né ve mi
peknym vizudlnym jazykom. Myslim si- le B- !o ma by
vysvetlené navizualnej stranke, by malo by ltate ovi vyjadrerg,
aj ke !stru ne. Zrozumite nos hiektorych vizuélov, inymi
slovami- !tanie vizudlu si vyBaduje samostatné informacie.
Chcelby som tieBdovedd -e hoBnotnl pracu Artema Boikarad
predstavim na svojich predn. kach a seminaroch na univer-
zitach."

- Dr. Ediz Yazicioglu, majite_ spolo, nosti ArchCube a pred-
n. %juci na Katedre architekt ary Istanbulskej technickej uni-
verzity a na Univerzite Medipol v odbore riadenia stavebnych
projektov.

"Data DrivenConstruction ndzorne sprostredkiva zaklady prace
s udajmi o budovach na zaklade informacii. Kniha, ktora sa
zaobera informa, nymi tokmi a zakladnymi ekonomickymi
pojmami, a tym sa odIP uje od ostatnych knih o BIM, pretoBe
predstavuje nielen poh ad vyrobcu softvéru, ale snaB ‘salspros-
tredkova dj zakladné pojmy. Kniha, ktor(i sa oplati pre ta d
vidie "/

- Jakob Hirn, generalny riadite_ & spoluzakladate_ spolo, nosti
Build Informed GmbH a iniciator inova, ného féra"OnTop With
BIM "

"Udaje st nova ropa", ako sa hovori, takBe ich vyh adava i alebo
raB, i by mali ma dpravne nastroje a myslenie, aby z tohto
zdroja 21. storo, ia ziskali hodnotu. Stavebrictvo sa uB prilp
dlho pohybuje na° ikmej ploche procesov zaloBenych na "3D in-
forméciach",pri om dodavka projektu je zaloBena na niekym up-
e enych informéciach (napr. uB Vykreslili kol- ovy alebo st p-
covy graf), zatia 'o podkladové "data" (napr. nespracovara
tabu ka) st schopné prinies dve a viac, najma preto- E fRizia
viacerych Gdajov a umel& inteligencia prin- %@ju neobmedzery
potencial. Ak dodavate (alebo vyu ujete/vykonavate vyskum)
kore trukcie, tato kniha je v@ m najle® m - a zatia_ jédinym -
zdrojom informécii na orientaciu vo svete zaloBenom na
Gdajoch, v ktorom sme sa ocitli."

- Dr. Zulfikar Adamu, docent strategick ého IT v stavebnictve
na LSBU, Ve ka Britania.

"Data-Driven Construction” od Artema Boika je pdsobivé dielo,
ktoré ponuka solidny zéklad pre stavebnictvo v, ase neustale
rastucich technoldgii a informa, nych moBnosti. Boikovi sa dari
zrozumite_ne prezentovd ZloBté témy a zarove&: predstavi Vi-
zionarske my lienky. Knihaje premyslenym kompendiom, ktoré
nielen poukazuje nas asny vyvoj, ale poskytuje aj vyh ad na

buduce inovécie. Odpoi  ame ju kaBdému, kto chce preniki !

do problematiky planovania a realizacie stavieb na zaklade
Gdajov."

- Markus Eiberger, predn. %jici na Univerzite aplikovanych
vied v Stuttgarte, hlavny projektovy manaB r a zastupca
veduceho pobo, ky v spolo, nosti Konstruktionsgruppe Bauen,
. len predstavenstva zdruBenia BIM Cluster Baden-Wrttem-
berg.
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https://datadrivenconstruction.io/book/?utm_content=2Bsk

UvoD |2

sjtlvkf-1Bfpetb! §kisipin!l otikafieck-piw!ups ! of cve’ I spcjr ! |_
(obr. 2).

W bl b! gpl splv! wp! w gp, upwpn! w | pof-! bmhpsjunpn! tusp
Gdajomk f ' uf sb{ ! npBo ! bvupnbujdlz!l pncjopwbr !* ebkf! {! s”{
procesov, predpovedanie rizik a optimalizaciu nakladov v diskusnych fazach stavebného projektu.

Uj fupl!ufdiopm hjf!nbk” !qgpufodj "mbshmhézmofdffmpnl|jpeéwf

™
©  cLenT
W

TODAY TOMORROW
1
A
P ﬂ \ S
%.Jul:;h:;r.:.lk_l:i ,-? %)l r;_p BASED DN Ej*g_ ‘ q‘b"f? f"". BASED Z
: r-'lﬁllwa [":)fj OPINION i "__él—"-b ON DATA O
- — = -
| =
3 2 s CNE <[
COST QUESTIONS ik \T E‘E‘mgﬁ @ ‘ ~_+/" BASED N
; J OM DATA —
(42 = s
| L
a2 S A o
, ] Cij 7 BASEDON @
E: ; s SN L
wonls By omon (O | X MR O
L =)
S
-
+ PROJECT
N ‘11'_*
‘2 o,
obr.2L mj fou'!ofn.!{.-vkfn!plobenfso"  !_vetl !gblups!ob!dft

Obgsjfl!two ful n!w ipe.-nltopw di!o-tuspkpw!b!lpodfqgdj’
vyrazne zaostava za ostatnymi odvetviami hospodarstva.

Qpe_bl!tgs-wz!JU! Nfusjdt!Lfz!Ebub! 3128! kf!tubwfco d
ob!JUl'tgpnfe{j! 1! bme di!pewfuw !

S"dimz! o-sbtu! pckfnv! > ebkpw! b! {mpBjuptr ! gspdftpw! t]|

gspcm, npn!b!imbwo' n!lgspcm, npn!qgsj!qgpvB wbo !opw di! u
{ptu-wbk”! sp{usjfoufo,-! of° usvl uZzsrgenylmiosysténmaimi abt up! of
tpguw,spw njl gspevliunj /! Qsfup! tb! nopi ! tgpmp, optuj !\

gsfepwe ful' ' n! gspcm, nbnjllutp'sl Wwhtnbj!luelvk " lewkpjwfo jr 1 mfo! {
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roku2023[2,nbk” ' obkw_. o I gpufodj-m!ob! {mfqgo fojf!o.wsb
jogpsnb, o, !tztu,nz! ob!*sj!bgepflosjpf, !jgns. p! kbf!l{u pawrib)e@NJ'Tb o b
jogpsnb, o, ! npef mp wtrazgkB)! cvepw! ) CIJN

Technologies with Potential to Deliver the Greatest Overall ROI

iEar

Radio frequency identification {RFID} ik
- 201
Augmented reality 7021

Artificlal intelligence

Digital twins

Use of basic data analytics

Building infermation modeling (BIM}

Use of advanced data analytics

|

Integrated PMIS

B0

(=T
=
(=]
()
=
L 38
[ =
=
=
(%]
=

Obr.3Qsjftlvninfe{j!nbobB,snj!tubwfco di!tqgpmp, optu ;!
obkwzoo jv!io.wsbuoptr!jowftu dj I'yYSPJ*! e@Dh.jowftuj, o d

Sjfofo n! gspcm, npw! tgpkfo di! t! joufhs.djpv! " ebkpw!
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Vwfepnfojf!tj!ipeopuz! ebkpw! o> uj!s” " {of! gsjfnztfmo
{mpBju di!czsplsbujdl"  di'!'!ousvliu’® s!sjbefojb/!Obnjftu
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U-up!lojib!tb!{bpcfs.-!twfupn!®  ebkpw-!w!lupspn!tb!j oc¢
lups' ! vs, vkf!l fgflu woptr! b! vesBbuf_optr ! gpeoj !l pw d
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Qpdi pgj" ! usbotgpsn-djv! {obnfo.! wfejfr !l wztwfumjr ! { mg
obg tbo-! gs tuvgo n! kb{zlpn! b! tgsfw-e{bk”! kv! bvupsp
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Jeden obrazok vyda za tisic sloy3].
- Fred R. Barnard, anglicky ilustrator, 1927.

Ob! gsfqgpkfojfluf sjfltlqgsbypv!icvefnf!gpvB wbr!lo.tusp
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ob!gsblujdl ! nbufsj -mb!wjbd!w.t!{bvk nbl!qgsblujdl.!q
bl gsfktr ! spwop!oblesvi ! btrllojiz-!lefltb!{b ob! pqg
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[ e sb{@vkf-1Bfluwsefojb!pleptjbiovu !'n _ojl pw! BHJ!
o-mfBju,ip!{e” wpeofojb!t"!#o0f{nztfmopv!nbojqgvm.djp
Bfltlvup, oclzltdpfichibmBhfsbr ! gpe_b! kfk!gs tqgfwlv!l! st
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{bcf{qgf, fojf! pawetizagizpodnikobykhmpmcesov a prispdsobenie nastrojov realnym
tloham.

Qs tuvg!{bmpBfo !ob! ebkpdi'!ojfl!kfl!lqgspevl -l ups’
| “ qjr /' Kflup!tusbu_,hjb-!lups”!usfcb!wzcvepwbr /! [
gspdftz!b!gspecm,nz!b!gpupn!tj!wzBbevkf!lejtdjgmjo,]

Popredni vyvojari softvéru a dodavatelia aplikacii nebudd hnacim motorom zmien v stavebnictve, pre
nopi" di!{!ojdi!kflgs tuvg! {bmpBfo !ob! ebkpdi!isp{c

Iné odvetvia[na rozdiel od stavebnictvd ! bl p! obgs | mbe! bvupnpcj mpw' !

gsfo mj!sbejl  -mopv!b!gsfwsbuopv!{nfopv!b!jdil!le]j
Tubwfco,!'tgpmp, optuj!nvtjb!lpobr!s"dimp!b!spf{i
pcspwt!l P {jtlz-1"{bujbk’!-!mlves flisyj{fj-1!"1"uwp Bo!f{{ dW-.qp

prevrat, ktory v tomto odvetvi spésobila digitalna fotografig5].

- Sprava Svetového ekonomického féra Formovanie budicnosti stavebnictva, 2016.

Tgpmp, optuj-! lups.! w,bt! sp{gp{obk”! npBoptuj! b! w'
| polvsfo, oo !w ipev!blcve  ltb!n drt!tsp{w kbr!bls.trtlec
Upup! kf! wbeo bl!o bodb! oj f mf digitaliza¢ieBriforracib e 6 imf e phkk’'gd ¥ W¢'j 1
| pouspmv/ ! W ufkup!lojif!lo-kefuf!ojfmfo!bobm {v!t’® b
ob! gsfipeopufojf!b!sfousvliuvsbmj{.-djv!wbo jdi! gspdft

novej ére stavebnictvaazvy j mj ! t wpkf ! qspgftjpo-mof!tl  tfoptuj/

Ej hju.-mob! cve® doptr ! tubwfco duwb! oj f! kf! mfol!

p! wzvE
zasadnom prehodnoteni spracovania Gdajov a obchodnych modelov.

Kf ! wbeo b!t gpmp. opt rsttaiggckiqmenu®f o~ ! ob! u’” up!
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OD HLINENYCH TABULIEK PO DIGITALNU
REVOLUCIU: AKO SA VYVIJALI INFORMACIE V
STAVEBNICTVE

W! gs wf k! sdskima Historickyivyadj spravy Udajov v stavebnictve od

gsjnju wozdi!{-{obnpw!ob!gz{jdl dil!toptj, pdi!bB!gp!np
ekosystémy. Analyzuje transformaciu technolégii spravy informacii, vznik ERP -

tztu,npw!b!wgmzw! gsbhnfou-djf!°  ebkpw!ob! fgflu woptr !
Pt pcjuo-! qgp{ ps opt rdibitalizdcievinfarmakiif a ragptacenauf t v !

vyznamu objektivnej analyzy namiesto subjektivneho odborného posudenia.

Qpespcof!tb!tl’  nb!fygpofodj -moz!o.sbtu! pckfnv!jogpsn
moderné stavebnictvo, a s tym slvisiace vyzvy pre podnikové systémy. Skiima

sa postavenie stavebnictvaw! | pouf yuf !o uwsuf k! b! qgjbufk!qgsjfnztfmofk
bl p!bk! gpufodj - m! wz vaBjtorg obehtavanfcm pristippvo u f mj hf odj f
ob!wzuwpsfojf!vesBbuf_of k!l polvsfo, ofk!w ipez/
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> v

Zrod datovej éry v stavebnictve

QsjcmjBofl!lgsfel 21! 111! splnj-!w!pcepc !ofpmjuv-!_vet
I f_ ' pgvtujmp! |l p,  pwo ! tqgq tpc! Bjwpub! w! gsptgfdi! vtbe
tubwjfc!{!imjoB}y'! st wbibplbphFbluv!Itb!{b obk>!efkjo

T!sp{wpkpn!djwjmj{.dj !'!tb!bsdijuflu®  sb!tu-wbmb! psb
cvepwz/ ! [wzoe vk db! tb! {mpBjuptr ! bsdijuflupojdl"'™di! o-
tubspwflv!wzuwpsjmj!gsw{obngbobbbii m} wf gpdukzidubQswl ! fi
pctbipwbmj!pqgjt!mphjlz!w qp, uv!nopBtuwb!gpusfco" di !
za vykonanu pracu [71. Ub 1 ! t b! { b, bmb! _sb! wzvB wblwjpred fastupomp w! w! t

modernych digitalnych technolégii (obrazok 1.1-1).
@ Al
IR
Conatruction

automation
| A— PIPLINE
(i] @ oara Laxe
T Process automation
and data collaction
)] (G—
CAD
@
TEXT .' FLow Digitalization of
ata and projects and data
. SPEECH Construction with process flows
Construction based on written documentation

werbal agresamants

9500 BCE 3000 BCE 20005 20308

Turkey Cadro, Egypt Ancient Rome The advent af the personal
Ritual hu:ldlng‘s Becorded calculations Ecormamic and practical cormputer and the
Gahokli Tepe and estmatas Loals o eanstfuetlom devslopment of the Internat

Obr.1.1-1Di spopm hjb!w wpkb!jogpsnb, o  ditufdiopm hj ! w! 1
informacii k umelej inteligencii.
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Od hliny a papyrusu k digitalnej technoldgii

Qsw., ! epl mbez! p!tubwcf! gpdi -e{bk’ ! {5ptehbspbpwuhwte! gt
mfupqp) upPewufez! wfefojf! g tpno di! {-{obnpw! v_bi_ p
tubwfco duwf!b!vnpBojmp!{ispnbB, pwbojf!b!tztufnbuj{-
10 000 rokov viedli k vyznamnym inovaciam v stavebnych metddach a architektire.

QpvBjujflgsw ditgz{jdl di!n,ej !w!tubwfco (odrdzokf -! bl p! t
1.1-2) alebo papier "A0"w! 91/ ! spl pdio'b3 /b!{tobms o, - jwb-o!j f ! ° ebkpw! g° wpe
ob!gpvBjujflu diup!jogpsn-dj !'!wlopw di!qgspkflupdi /!l
jogpsnpwbr ! p! bprojektuwso punb!otfu bwv fg!'p, upw! gqpusfco” di ! nbufsj .
Qpepcof!bk!w!eofoopn!twfuf! ept uv cgonpdeloviog jf H jwiBemd { dbislvqg &
ich uplatnenif ! w! cve® djdi! gspkflupdi! b!  btup! tm Bjb! obkn_!
potrebnych materialov a nakladov na vystavbu.

@ sooece

SPEECH
Construction based on ]})
wirlsal agreaments

@ :cooece

TEXT
Construction with
written documentation

Obr.1.1-2Qbgzsvt! {!' 4/ ! tupsp, jblgsfelo/!m/!pgjtvk  dj!o-.| mbez
l's-_pwtlpn!gbm.-djtufdiojlpv!folbvtujl z/
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“"vetuwv!uswbmp!qgsjcmjBof!6!111!splpw-!1"n!lgsfo mp!
eplvnfoupn!w!pcmbtuj!sjbefojb!tubwfco di!gspkfl uj
prechod od papierovych k digitalnym adajom ako hlavnému zdroju planovania a kontroly.

Ubl ' bl p! sp{wpk!pcdipeo” di!b!qgf&ZbBo" di!w{r bipw!gpeoj
sporov, tak aj prvé zaznamy o materialovych nakladoch a rozsahu prac v stavebnictve viedli k vzniku

qgsw' di!nbobB,spw!w!tubwfco duwf-!lups di!qgpwjoopt’ p
{b!'I_°" _ pw,!jogpsn-djf!p!. bt pikgdoch.i bsnpophsbnf! gspkf]

Wt btoptuj!{pis-wbk”™!"  ebkf!pwf_b!w {obnofkojv!® mp
ale stavaju sa aj nastrojom na predpovedanie a modelovanie budicnosti. To je zaklad, na ktorom je

postaveny moderny procesny pristup v projektovom riadeni-qs f nf ojr ! obi spnbefo ! t]l°
tztu. . n!sp{ipepwbojb! {bmpBfo' !ob!ousvlu’® spwbo' di!b!p

o

Qspdft! bl plo.-tuspk!gsf!tl tfoptuj!{bmpBf o,
[ I mbepn! | bBe ,ip!gspdftv! kflusbotgpsn-djb!njovm di!
Tl tfoptuj!w!npefsopn!{nztmf!tmpwb! gsfetubwvk’ ™ !ousy
bobmz{pwbr !bltob!{ -1l mbef!lups' di LnpBop!spcjr !l wbmjgj

Qs-wf!lijtupsjdl !'“ebkf!tm Bjb!blp!{.-1mbe!gspho {]
wzl pobofk!qgs-df!b!gptlzuvk’” !qsfi_be!p!gblupspdi -

Vezmime si konkrétny priklad z monolitickej vystavby: pri planovani harmonogramu prdcsa{ wz , bk o f !
cfsjflep!” wbiz!pckfn!cfu ov-!{mpBjupQ®sfdmpmplmbsedkrff-!
konkrétny stavbyveduci alebo historické Udajet q p mp . za gosledré tri roky (2023 - 2025) ukazuju,

Bf! wzmj bujf!npopmjujdlfk!lpoousvidjf!t!gmegodlpv! 311!
3 ' Qs - wflujfup!obispnbefo,!oubujtujdl !  ebkf!tb!tu-
a kalkulaciu nakladov na zdroje pri planovani podobnych prac v buducich projektoch. Na zaklade tychto

i jtupsjdl"  di! ° eb kiebo!odhad&f na niklddé skilserdosti vspcj ™ ! jogpsnpw

gsfeqpwf_, ! btv! qpusf budicichpbdobhychepmid proku 202G #Aa !podobnych
podmienok.
WL upnup! gs gbef!peibev! btv!gvohvkf!bobmzujdl ! qgspd

s> {opspe di!"  ebkpw!ep!ousvlu  spwbo  di!tl  tfoptu ! b!
Udaje a procesy predstavuju jednotny ekosystém, kde jedno bez druhéhonem@f ! f yj t upwbr /

Tgp, ubkuf-! pltble<-ltgp., ubr -1t {nfsbkuf-1!_ plth
of e ! {[8f sbr !

- Galileo Galilei
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historical data predictions
. L)
eyt ] ] il [ i
sl 4 85 «fale E 5l
2023 2024 2025 % 2008
I | I 2 I
Ll L E 1
o
s e
— 200 m? 200 m? 200 200 m?
A -
T o0
L-) 4.5days 5 days 6 days ??days 2o
. 85
Obr.1.1-31'jtupsjdl !> ebkf!tm Bjb!blplus,ojohpw !t cps!’ eb

hodnét v budicnosti

Wl eofo opn! gpeojl buf_tlpn! gspiwbsse{i peveEodmv{bl  ebkpw
riadenia projektov, optimalizacie procesov a strategického rozhodovania. Stavebnictvo si postupne
ptwpkvkflouzsj!I_>!pwl upspadofl! bBbmzpefgpwfe.!ob!oqfdj
kfejof, kK oobrdld)pez!)

Deskriptivna analyza - odpoveda naotazku" p! t b ! & podkytuje @starické udaje a
spravy o minulych udalostiach a vysledkoch: za posledné tri roky (2023-2025) trvalo vyliatie
npopmjujdlfk!lI poousvIidjfl!t!Igmpdipv!311!nt!{b! ebBe

Diagnostick& analyza - odpoveda naotazkugs f . p! t b ! up !jteufbonup @#!luv knf-11gBsf | ]

problémov; ! {  bobm {z! wzgm wb-!Bf! bt!cfupo.Bf! npopmju
ebBejw,iplgp, btjb-!"lups._,!tgpnbmjmp! qgqgspdft!uwseovu
Prediktivna analyza-psj f oupwbo.! ob! cve’  doptr -! gsfeqgpwfebojf
realizacie prostrednictvom odpovede na otazku" p ! t b !"tna zZaldatie@istorickych
ebkpw!tb!gsfeqpl mbe.-!Bf! wzmjbujf!qgpepcofk!npopn
ebBejwpn! gp. bt !w!splv!3137!cvef!uswbr!gsjcmjBof!
faktory a trendy.

Preskriptivnaanalyza-qpt | zuvkf ! bvupnbuj { pwbo_ ! peqpp?, bojbl!hb
spcH-'@ n!vnpBidvkf!tqgpmp,. optNajoptimdlizéciupsadsa! pquj n- mo f
naprikkdpegps” . b; !l gpvBjr loqgqfdj.-moflgs tbez!ob!vs' di mi
wztplfk!wmilptuj<!gm.-opwbr!cfupo.-Blob!pcepcjf!t!o
{bcf{qgf jrlep,. bto,!qgqs tusfolzlqgsf!lpoousvlidjv-1!1u
nepriaznivych poveternostnych podmienkach.
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What _— 0l i
Descriptive =, a0} Historical
happened? LAnalytics | =1 data, reports
Why did it . ; #=.  ldentify
ha;pénﬁ_’!‘ L Diagnostic ~—3» @ causes of
Analytics s problems
What will o “  Predicting
happen? Lire?'ﬂ""e > A‘* risks and
nalviies Y timelines
What iptive = Automated
to do? LE:E;EEWE qgg recommendations

Obr. 1.1-4 Hlavné typy analytiky: od popisu minulosti po automatizované rozhodovanie.

PInohodnotna digitalna transformacia, ktord znamena prechod na systémovl analytiku a riadenie
{bmpBfo,!ob! ebkpdi-!'"tj!wzBbevkf!ojfmfo!pvutpvsdjoh
L_" pw nj! mfonj!ubl  ipup!u nv!icz!nbmj! cavwogspev!l up
lups !'cve ! {1l p!tqgpmvaqgsbdpabb439) Tapcmluppaeade navyhhutnbe opul b
na kladenie inteligentnych analytickych otdzok a efektivhe parametrizovanie uloh obchodného
rozhodovania. W! j ogpsnb, of k! tgpmp, optuj!tb!” ebkf!oftubo’ ! m

progndzovania a optimalizécie.

Digitalna transformacia v stavebnictve zasadne meni spdsob navrhovania, spravy a prevadzky
{bsjbefo /! Ufoup! q digtaifatidirfoomagi{-g®j Vkap &1 ot t b! woe ful z! b
stavebného procesu digitalizuji do digitalnej podoby vhodnej na analyzu.

Digitalizacia informacii o stavebnom procese

Qp! ujt dsp,.jb! tb! nopBtuwp! jogpsn.-dj ! {b{obnfobo' d
gpt mfeo" di!eftbr sp (oprézdkill5). di mp! obs .t ump!

Qpeo b’ eqgpmp,. o pRt"Mgndg€hDaa. What Students Need to Succeed in a Rap-

idly Changing BusinessWorld) 3126* !\ : Al cpmp! : 1&!'we ful' " di!° ebkpw
poslednych dvoch rokoch (od roku 2015)/ ! W_ . © j ob! t gpmp,. optu ! we bl !l uj ft
gmof k! njfsf-1tqgsfupBflcv, ! {ptu.-wbk”™!w!j{pmpwbo' di!
cf{!tlvup, of k! bobm {z/!

Narast objemu dat sa v poslednych rokoch len zrychlil a zdvojnasobil sa z 15 zettabajtov v roku 2015
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na 181 zettabajtov v roku 2025 [10]. Denne sa serverystavebnych a projektovycht q p mp . {dopgt’ & blk ° !
projektovou dokumentaciou,i bsnpophsbnbnj ! gs.d-! w,gq mbwbroj Inh II'It mml. wrh
Na2D/3Dw' | sftz!tb! qp DWG W& DANg pas3sh madely! formaty RVT, NWG PLNa

IFO ! Uf yupw, ! eplvnfouz-!ubcv_12z! b! gs fX$Xa®RTdQkfemt b! v I mb
videa a obrazkov zo staveniska-wp ! gpsn.-updi ! NQH! b! KQFH- !t b! kwimsf . mopn!
ponentov internetu veci, tagov RFID® (identifikacia a sledovanie) a systémov riadenia budov BMS

(monitorovanie a riadenie)

a0n

1B] Zettabytes
175 &
Real-Time Data: RFID, BMS 8. L8
- Massjve |5r|.:|j?-::."'-rllfl-ﬂ'.l Dista: JPEG, MPG _.__:::_-_-_]: o
s Cloud-Based BIM 24 e
E Digital Coliaboration
5 125
u
= Sdvanced AlYML Data Procassing
i 100 Large-Scale Digital Twins
E
[
a
a
=l
5 15 Fettab
2 Tattabytes
— ) b - — _ - — -
— 2010 1% i P L
Year
20 CAD Formats: DWGE, DXF, DGN A0 Modal: AYT, NWC, PLM, IFC
QIfice Files; DOG, XLS, FPT First loT & BMS Integration
Obr. 1.1-5 Parabolicky rast Udajov 2010 -2025 (na z&aklade [10]).
T!'s'" dimzn! sbtupn! jogpsn-.dj I fm !'tubwfco duwp! oj fmfo

{bcf{qgf,jrtjdi!pwfspwbojf-!'wbmje.-djv-!nfsbuf_optr ! b!]|
chadza aktivnou fazou digitalizacie informéacii -t zt uf nbuj dl pv! usbotgpsn.djpv! wo
wfcof k! jooptuj!lep!ejhju-mofk!qgpepcz!wipeofk! ob!bobm

Digitalizaciaj ogpsn-dj ! {obnfo.! qsf wqupjektoch o mwqerssta~ d/j f ! p! wo f
vebného projektu a samotného stavebného procesu - vratane tych, ktoré sme predtym

w cfd!of gpwbBpwbhbnj dqqfbwjj fotgrp!sindid!j € p! e informaciei p! gpsn. uv
ebmj !l wboujgjl pwbr!b!_bilp!bobmz{pwbr/

Wl poufyuf!tubwfco duvae] apupmbih powvee! ff plodigdisngvdlwlfpdi ! gs |
b! we ful ' di {poes pgdpfitzpcdvi! It u stavienisku!bB!! ppyeterndsiméal klimatické pod-

mienky na stavenisku, aktualne ceny materialova Urokové sadzby centralnejbanky-t ! dj f_ pn! wzuw-. s
analytické modely.


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

W, WPK! QPVATWBOJB! , EBKPWO W! TUBWF

Bl lepl - Bfuf!{nfsbrlup-!p! pnlipwps uf-!blwzkbe
ojf, ptwjfuf/ !Bl !Tup!webl!ofepl -Bfufl!lwzkbesjr ! Il w
pcnfe{fo, !'bl!ofvtgplpkjw, /!N Bflup!czr!w dipejt
t 1 vup, aecképolpezhania.[l1].

-W. Thomson (lord Kelvin), 1824-1907, britsky vedec

Digitalizacia informéacii , bmf | p! qsft bi vkflusbej, o !'qs tuvqg!l!{ispr
{b{obnfo.-wbmj! mfo! {.I mbeo_,!vIb{pwbufmf-!blp!t®! mpw
DnesnpBop! gsblujdl z! bl 1l p_wfl!vebmptr ! usbotgpsnpwhbr !
gpnpdpv! gpl sp. jm di! bobmzujdl "  di! o-tuspkpw! b! ufdi

zasadnym posunom od papierovych vykresov, excelovskych tabuliek a Ustnych pokynov k digitalnym

systémom (obrdzok1.2-4)- ' w! | ups di !t b!l bBe" ! gs wp Dbkgnsamjzdmest v ! t u . w
thanci-pe! j oBj oj f spw! bB! gp! t ub wsidesaz chimans gkaspboraigifalpyeh! o b ! t u |
premennych a suborov Udajov.

Qpe_b'!ou’ ejf!tqgpmp. opt uj-NewNibhches:Gohahgorstsut-Di b mmf o h f
uj po! Tvswf z! 3134#!umbldirdgligerjcia (Alno !'f Wwfe_wlp k! stévdiid z ! e « u
I_°"  pw njt!tgblupsnj!{mfqge fojb!{jtlpwptuj!gspkfl upyv

Npefso,! ufdi op{nkfhgdpdgoffwrki'op@gpsn-dj ! bl ep! {ob ofk! nj
ajradikdlne{ oj BBvwK'mbez! ob! vdi pw. wboj f! " ebkpw/! W e” t mfelv!
wofiplgs tuvgv!bl!vgsfeoptuZivk®  !vli mbeboj f(bbd2Mh5),i p!t° ¢
p! p wotencidnénpBoptuj ! pguj nbngudlienosfi.f ! qspdftpw! w!

Digitalizacia informéaciib ! ej hj ubmj { - dj b! vnpBZ vk® ! pei bmj 'tl szu
jogpsn-dj /! Qsj!tgs-wofk! pgpoBj{-djopuhpBopupebrkfF!
wbr leplopw di!tmvBjfc!b!sjfofo |/

V buducnosti digitalizacia informécii pravdepodobne povedie k Uplnej automatizacii spravy dokumen-
tov, zavedeniu samospravnych procesov v stavebnictve a vzniku novych profesii- datovych analytikov
w! tubwfco duwf-1!pecpso | pw!ob!sjbefojf! gspkStd-upw! t!
wfco,!gspkfluz!tb!tubo®!ezobnjdl nj!{espknj!jogpsn-
bmfcp!tvckflu wofk!tl® tfoptuj-!bmflob!tgp_bimjw di!

Jogpsn-djflt° I spgqpvk32tigbupspd] bhipulpsb m23j*1 b

-Qf uf s!' Tpoefshbbse-!tfojps!wpdfqgsf{jefoultqgpmp, optuj ! Hbsu
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Qp e_ b! o uAnaytick 2024013]sap. bl - wb-! Bf l hmpc- mof! w ebwl z!ob!tgs
Udajov vyrazne vzrastd zo 185,5 miliardy USD v roku 2023 na 513,3 miliardy USD do roku 2030,
p!gsfetubwvkf!27&!'sp, oo 'o-sbtu/ ! Ojflwefulz!lpngpof ol

rastie analytika- ! { buj b_ ! p! sbtu!” mpB tl!tb!tgpnb_vkf/! Bobmzu,j
flptztu nfltgs.-wz! ebkpw;!gsfeqpl mbe-!tb-!Bf! w{sbtujf
njmjbsez! VTE! ep! splv!3141-! pl!gsfetubwvkf!{mpBfo ! sp,

Tp! {s' di_digkdizdcppwinfarnatii b! s' di mzn! sbtupn!jdi!pckfnv! fm !
gspkflupw! b!tgpmp, optu !gqpusfcfl!tztufnbujdlz!vdipw.w
heterogénne Udaje. V reakciinatitovyzvusaodgp mpwj df ! : 1/ ! spl pw! njovm,ip!turyg
masivny prechod na elektronickl tvorbu, ukladanie a spravu dokumentécie - od tabuliek a projektovych

w gp, upw!bB!gp!w I sftz!b!{nmvwz/

Usbej. o,!gbgjfspw,!eplvnfouz-!lups,!tj! wzBbevk’ ! gpec
archivaciu v skrinkach, sa postupne nahradzaju digitalnymi systémami, ktoré uchovavaju Udaje
ousvliu’ spwbo'-wm!'dami bt p-c{pmdi '°o gf djibmj { pwbo' di ! bgmj | . dj

o W VS
_\. —

———
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KAPITOLA 1.2.
TECHNOLOGIE A SYSTEMY RIADENIA V MODERNOM STAVEBNICTVE

Digitalna revolucia a vznik modularnych MRP/ERP-systémov

Eramoderného digitdllnenov | mbeboj b! b! t gsbdpwboj b! e.-u! tb! {b, bmb! t
61/ !splpdi!'31/V"tupsp,jb-1"lups-!puwpsjmb! npBopt" ! vliln
bme n! gsfmpnpn! cpm! gs dipe! ejtl pw di ! kféaeeodatwj f I -1 |
stavebnictve.

S rozvojom datovych skladovwt u® qj mp! ob! usi ! sjfo fo ! wf_1 _ ! nopBt uw,]
modularny softvér na vytvaranie, ukladanie, spracovanie Udajov a automatizaciu rutinnych tloh

Exponenciélny nérast informacii a nastrojov viedol k potrebe integrovanych, modularnych
sjfofo -!lups,!ofqgsbdvk’  !'t!kfeopumjw nj!t’ cpsnj -
Udajov v ramci procesov a projektov.

Qsw, ! Il pngmfyo ., ! o-tuspkf! gmbugpsnz! nvtfmj! ojfmfo! vl
gpBj bebwl z!ob! {nfoz!b!pgfs.-djf!w!qgspdftpdi;!lup!jdi
obl pojfd!{b{obnfobo,!bl p!i pe obplpdrebbymfsténp ktdybgdokézalu/ ! Ob ! |
t mf epwbr I gsfto,! w qp,. (obz. 1.B1). Jakymitdoplatformanpi pali pres systémyb !

MRP (Material Requirements Planning) a ERP (Enterprise Resource Planning), ktoré sa stali
popularnymip e ! { b 9. okol [¢4]

s=D ~
=7 H
@ vre @ mvreu @ Ere @ crri

Material Manufacturing Enterprise ERP as

Requirements Resource Resource internet-enabled

Planning Planning Planning software

1970s 1980s 1990s 2000s
Obrazok 1.2-1Qp !l spl ! w!l uf di opm hjj!vlI mbebojb!  ebkpw! wjfepm!w
ERP-systémov.

Prvé systtmy MRP-aERP-gp mpBj mj ! { < I mbe!  sz! ejhjubmj{.djf! w!pci
stavebnych projektov. Modularnet zt u_, nz-! q”  wpeof!vs, fo,!ob!bvupnbuj{
gspdftpw-! cpmj! oblpojfd! joufhspwbo,! t! _bme nj-1! g

sjfofojbnj/!
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Uj fup!epgmol pw,!sjfofojb!cpmj!vs fo k6 !obbrizXbdgwboadj f !’
nahradili niektoré moduly wf _ I * di ! t zbmfapWwj di ! joof!epgmojmj-!_ " n
systému.

.....................

BPM SCH FEI"I HEP CDE CAFH RF'I"'I

RigaEs P lpivi [ .':|.: Ereryy bxmagaT
HEmageTent SyEinTLE

@ EPM CR CAD ERP'I PI'"IS EHS ﬂtRﬂfR

ECM SAT SMS COMS CAPEX CPM AMS

Tmgerend 0 MehaaTaeEm megeey '\-ll -

Pazguent
lanag

EEEEEEEEEE

Jn.l-—

8886

.....

S
00808080806

Obr.1.2-20pw_, !t pguw, spw_,!sjfofojblgsjm.-|lbmj!eplgpeoj!l v!bsn.
toky.

W gpt mfeo dileftbr sp, jbdi!t qpmoguldmyzhsysiéinavfilb]animélipn! j owf t
ich ako dlhodobé integrovanés j fo.f oj b

Qpe_bl!tqgs-wz! TpguxfBkf Qhsjiobsepl §LgR! fu!l ob! qpvB
ERP: ! 111! VTE/ ! Wl gqsjfnfsflqgpvB wb!ubl up!tztu,nz! gqsj
tgpmp, optuj /! W gqgs gbef!pshboj{.-djfltp! 211! qgpvB whbu
jngmfnfou.-djv! FSQ!eptbivk”!gsjcmjBof!:11!' 111! VTE/

Jowftu djf! ep! gqspgqsjfu-~sozdi-! v{bwsfu di! b! npevm.so
gp{be !'s dimfip!sp{wpkb! npefso'  di-!gmfyjcjmo"  di!b! pu
vtlvup, ojmj-tkfle mfBju,! pckijfdiul wotfu qgrsgw;pleojpluff ptt & mpb |
i_bejtlb! ofwziovuo, ,-! bmfcp! tb! jdi! gvoldjf! ebk”™ ! sf
usbotqbsfouof ko jf/

Kfeo" n!{!"imbwo di!gspcm, npw! eofo o di!npevm.-sozdi! e.u
Udajov v rdmci uzavretych aplikécii. V ddsledku toho sa Udaje-i mbwo ., ! bl u wv-stdvajig p mp,. opt
{-wjtm nj! pe! Il pols, uozdi! tpguw,spw di! sjfofo -! bl oj
jogpsn-dj -!lIpngmjlvkf!njhs.djv!ob! b! { dorBprostfedib hj mj uv !
Bl ' kf! gsbwefgpepco,-!Bf!w {obn! bmfcp!e” mfBjuptr ! v{bw
{o Bj-!'n-!'{nztfm!v{obr! eoft! wzobmpBfo_.! o-I mbez! bl p!

gsfdipel!l ! puwpsfofke jfnv-1o| . digitamemuekosystémuj f nv! b! bebqu
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Qspgqsjfu-~soz!tpguw,s!tb!wz{ob, vkflu n-!Bflw wpk-.:
| " epn! b! ebknj!gpvB wbuf_b! wzuwpsf oNarogdielw! s ndj ! q|

pe!tpguw_ sv!t!puwpsfo' n!{espkpw n!l epn!ofnbk’ ! q
cousvliu® sflbgmjl . -djf!bl!ofn”Bv!kv!of{. .wjtmf!lqgsftl"® |
gpusfc.-n/ ! Obnjftuplupip!t !l gpwjoo ! pbhpgB’ Wbj! mj
tpguw. s!w!s.-ndj!pcnfe{fo !tubopwfo di!epe«wbuf_ pi

Npefso ! gs tuvqg! {bnfsbo ! ob!  ebkf! gpo° Il b!jo" ! gbsbe
strategické aktivum -of { - wjt m, -! uswbm, ! b! peefmfo,! pel!l pol s, ,uoz
{btb!tu.-wbk”!mfole.-upw njl!o-tluepkhsjip{]jupbstuasbBop! wp._

W wpk! tztu,npw! FSQ! b! NSQ! obrzokll/2-1) pqshkytpl padhikdmi vykornné psp. j b
o~-tuspkf!ob!sjbefojf!gspdftpw-!bmf!nbm!bk!of{bn o°o_w5b
_ve ! {bgpkfo'  di! ep! vesBj bwbojb! jogpsnb, o di! upl pw.
gsfw.-e{l pw di!® mpi !wzjufwus!btmg tt w pwz !' ° stpowwm!f ! { mpBj upt uj
internych IT zdrojov.

Systémy spravy udajov: od dolovania udajov k obchodnym vyzvam

Eofoo , !tgpmp, optuj ! fmjb! gpusfcf! jouf hssysteimdvhavj bdf s’
spravu Udajov, rozumna sprava tychto systémov a integracia ré6znorodych zdrojov Udajov sa stavaju
sp{ipevk’ djnj!gsf.!w | pooptr ! gpeojl v
WHgpmpwj dj! 31/ !'"tupsp, jb!n" Bfuflo-ktr ! tupwlz!)b! wp! v
systémov (obrazok 1.2-3)- ' | ups . ! nvtjb! gvohpwbr ! w! t° mbef-1! bcz! we
gsfcjfibmj!imbelp!b!t’” esBof]/
Qpe_b'!ou’” ejf!tqpmp. o@tDath-Drizeh Managemneht in Dipital Capital 3 1 2 7
Projects"(Sj bef oj f! {bmpBfo. ! ob!°  ebkpdi ! wlegmyB -win!zdi ! |
priemerny stavebny odbornik denne 3,3 softvérovych aplikacii, ale len 1,7 z nich je navzajom
integrovanych [17].

3D BIM S 8

D

-SMS

L_u_!
CAD ©-FEM- ©-CAD-G-MEP ~ [} —»ERP1<—»CPH

Preped [
figs

D
9 8805 8939
1ES

Obr.1.2-3LbBe" 'qpeojl pw !'tztu n!tj!wzBbevkf!qgspgftjpo.moz
pre kvalitn spravu udajov.
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Obt mfevkf! {p{obn! gpgvm.sozdi!tztu,  npw! gsf! tesasfeo,! b
q p Vv B pwéfdkfiviiom riadeni stavebnych projektov:

ERP (planovanie podnikovych zdrojov) - poskytuje integraciu obchodnych procesov vratane

upwo duwb-!pctubs.wbojb!b!sjbefojbl!lgspkflupw/
CAPEX (softvér na planovanie kapitalovych vydavkov) -t m° Bj ! ob! sp{gp, upwboj f
gjobo, o' di!jowftu dj ! ep!tubwfco di!gspkflupw-1!gq
investicie do dlhodobého majetku.
CAD (Computer-Aided Design) a BIM (Building Information Modeling) -t b! gpv B wbk"™ ! o
vytvaranie podrobnych a presnych technickych vykresov a 3D -modelov projektov. Tieto
systémy sa zameriavaju na pracu s geometrickymi informaciami.

MEP (Mechanical, Electrical, Plumbing) -j oBj oj fstl f! tztu , nz-!"lups._ ! {Db
elektrické a vodovodné komponenty a podrobne popisujd vnatorny "obehovy" systém projektu.
HIJT! )hfphsbgjdl ! j-ggp8niwba& 't bt obhbobm {v!b! gm. oj

kartografie a priestorovej analyzy.
CQMS (softvér na riadenie kvality v stavebnictve )-{ bcf { gf . vkf ! t° mbe! t ubwf co’

tp!tubopwfo njlopsnbnj!blqgsfeqjtnj-!_ "~ nlgpn-ib!fn
CPM (riadenie stavebnych projektov) -{ bi "Z b! gm. opwboj f-!1 ppsejo.djv!
procesov.

CAFM (Computer-Aided Facility Management) - systémy spravya’ e s Budav!

SCM (Supply Chain Management) je potrebny na optimalizaciu toku materialov a informacii
nfe{j!epe-wbuf_nj!bltubwfojtlpn/

EPM (Enterprise Performance Management) -{ bnf sbo" I ob! { mf qo fojf! gpeoj I
a vykonnosti.

AMS (softvér na spravu aktiv) -qgpv B wb! tb! ob! pqujnbmj{.djv! qpvB
{bsjbefo !'b!jogshbousvliu sz!qgp, bt!dfm,ip!Bjwpuo.iop
RPM) Tgs .- wb! of )-ovouf Zicopt umpi z! b! qspdftz! t° wjtjbdf!t
budov a pozemkov, ako aj slvisiacich zdrojov a majetku.
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CAE (Computer-Aided Engineering) -Qp. ub, pn! gpegpspwbo_ !joBjojfstu
b!/'tjnvmb,_ o, !tztu,nz-!blp!tkf!bobm {b!lpof,6 o di! gs\
(CFD).

CFD (Computational Fluid Dynamics) -w' qp., upw-.! ezobnjl b! uflvu o-1! np
tekutin a plynov. Podkategéria CAE.

DBQQ! )gp. ub,. pn! gpeqgpspwbqgp! gmbopwbagpehpspdbopivy!
gspdftpw/! QpvB wb!tb!ob!wzuw.sbojfl!n.qlus.t!b! gsp
CAM (Computer-Aided Manufacturing) -qgp. ub. pn! gpegpspwbo.! w spch-!
programov pre CNC stroje.

PDM (Product Data Management) - Sprava udajov o vyrobku, systém na ukladanie a spravu

technickej dokumentacie.

MES (Manufacturing Execution System) je systém riadenia vyrobnych procesov v realnom

btf /!
PLM (Product Lifecycle Management) -s j bef oj f ! Bj wpuo i pt!dzl mv!Igspkf]
PDM, CAPP, CAMb! ~bme jf! tztu_,nz! gsf! |l pngmfuo’ ! |l pouspmyv!
likvidaciu.
Ujfup! b! nopi ! bme jfl tztu, nz-!lups_ ! pctbivk’®! s” {of!
t° btr pv! npef so ioprl124)b WwfQpe t dibwiplv! ubl  diup! tztu. npw!
ebubc.{z! t! jouvju woznj! sp{isbojbnj-!lups.! vnpBivk"®
jogpsn-dj ! wp! we ful' di!g-{bdi! gspkflupwbojb! b! w tub
pomaha nielenoguj nbmj { pwbr ! gsbdpwo ! gspdftz-!bmf!l bk! w sbf{{o
gp{ju woz! wqmz edizde!projektu! b! | wbmj uv! s
W gpmpwjdj! gs gbepw! wo bl ! ofepdi-~e{b!l!joufhs.djj/! Qf
tztu.n!jouf hspwb o [17]t To pookazujg hapretfvavdjiey flagmientaciu digitdlneho
gsptusfejb!b!{e sb{&vkf! gpusfcv! wzuwpsjr" ! puwpsfo, ! o

komplexnej vymeny informécii v rdmci stavebného projektu.

Jednou z hlavnych vyzievw! pcmbtuj ! joufhs.djf! gsf! npefso.,! tqgpmp,
ejhju-mozdi'!'tztu,  npw! b! gpBj bebwlz!ob!l pngfufodjf!qgpyv
b!joufsgsfu-djv!jogpsn-dj /! Ob!gpeqpsv! | bBeatinp!tztu,
ogfdjbmjtupw! ob! f mfbr.1P2) pw n!nbobB,spn!)

L_" pw !'nbobB s!tztu nv!{pis-wb!sp{ipevk’  dv!® mpiv!

°_ebkpw! b!{peqgpwfe-!{b!l wbmjuv!w tmfeo di!jogpsn-.dj

ujt dlbnj!splpw! {pegpwfeo !{b! ~tmb!obg tbho, ! ob! gt
Na to, abyt b! s { opspe.! jdapmsmb o tlusplkzan! sjbefojb-! kfl! o
tztufnbujdlz!joufhspwbr ! b!tgsusiwplwbdbb BVze juk fakophky uf kup! b
jednotnejsiete-b 1 p!' nzd_ ,  mjvn-!lups_ !tg-kb!kfeopumjw,! btuj!tqg,]

tdipgo.,ip!gsjtqgq tpcpwbr !t tb!b!lwzw kbr/
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Firemné myceélium: ako sa udaje spajaju s podnikovymi procesmi

Qspdft!joufhs.djf! ebkpw!ep!bgmjl -dj !b!ebubc. {! kf!
ws.ubof! s> {ozdi! peddorazblol.24)b! ¢ qf dj bmjtupWwwzi_be.wbk”’
tgsbd” wbk” !'jdi!b!gsfo.obk”!ep!twpkjdi!tztu,npw!b!bgq

LbBe' ! gpeoj |l pw ! tztu,n! gp{ pt techmoldii’addptabdz pe' stomep sv ! o - 1
znalosti, ktory je zakoreneny v pédehistorickych Udajov a rastie, aby priniesol nové ovocie v podobe

i pupw di!sjfo fw qgp-elpdwenvfnojufplw-!"hsbgpwiobrl1j2&)gystémp o' di !
w! gpeojlv-!gpepcof!blp!tuspnz!w!vs,_  jupn-!'!ldsttMorigd mf t b -
l pngmfyo' ! b! epcsf ! opadporovamy asigdeni alboingmirt huo mB . s nj

Tztu_, n!{ tlbwbojb!blgsfoptv!jogpsn-dj !w!tgpmp. 0]
pozostavajlica zo stromov (systémov) a hib mycélia(nbob B spw* - !l ups ! gvohvk’
wpej f!b!sfdzlm-upsz!b!{bcf{gf, vk’ ! gsfopt!jogpsn
gpn-i b!vesBjbwbr!{esbw ! b!fgflu woz!upl!blejtusj

Odbornici, podobne ako korene, absorbuji surové Gdajew! gp. j bup, o' di bggsbdij Figdgk
jdi ! ob! Bj wjoz! gsf ! Sygiéenynalsgravu tdajoV g dbsatu@obrnl/24 - ERP, CPM,

BIM-! bgvbhvk”™! bl p! w I poo.! jogpsnb, o,! ejb_ojdf-!1lups
spwojbdi!tgpmp, optuj

Qpepcof! bl p!w!qgs spef-!lefllbBe !gswpl!flptztu,nv! {
|l bBe' ! °  btuepé! gePidoéjtivesb-lggpt pbwmauj I'blsbtuv! b! gmpeor
prostredia. Tieto systémové "datové stromy" (obr.1.2-5* ' oj f ! t° I mf o! nf di boj { npn! ob
jogpsn-dj -!bmf!lpolvsfo, opv!w ipepv-!lups-!{bcf{qgf

Lesné ekosystémy su prekvapivo presnym odrazom toho, ako su organizované digitalne podnikové
cousvliu’  sz/ ! Qpepcof! bl p! woipodrass podkbrymystronmow-sj\pddniKovdg b ! mf t b !
sjbefojflqgsjef_vkf! mpiz!° spwopibm! { peqgqpwfeoptuj!b!g

Hibokéas p{ wf uwf o, ! | psfof!tuspnpw! gptl zuvk”™ ! pepmoptr
qf wo.!pshboj{b, o-!'!ousvlu® sb!b!tubcjmo,!gspdftz! g:
jogpsnb, o' ' flptztu_ n!tgpmp, optuj!b!qgsjtqjfwbk®™!Il
obdobiach nestability (silného vetra) a kriz na trhu.
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Obr. 1.2-5 Integracia udajov prostrednictvom rdéznych systémov je ako mycélium spajajuce
nbobB, spw! bl!loqgfdjbmjtupw! ep!kfeofk!jogpsnb, of

Npefso.!di.gbojf!sp{tbiv!w!qgpeojlbo !'tb!wzwjovmp/!Ip

wjejuf_-®l-pswdlr2#! w! gpepcf! {.wfsfhmd'! dik!'e plcy mf ¢tu pw!fL!ptw
systému" kvalitativne zozbieranych a systematicky spracovanych tdajov.” = n! wj bd! j ogpsn-dj !
{ispnbBejr !bl!ltgsbdpwbr -lu" n!wzoojb!kf!ipeopub! gpeojl

#l pngptu#! vBl tgsbdpwbo di!°  ebkpw! blepl  -Bv!{lojdi!{ t
vyhodu

Historické j ogpsn-djf!tb!tu.-wbk’” !opw n!'esvipn!lbgju-mv-!
pgujnbmj{.-djv!gspdftpWpbt wpof VEDbmpBT bpwhl|l pbVv7 ebkpdi
ten, kto mé viac, ale ten, kto viac vie.

Qsfltubwfco duwp!up!{obnfo.-!qgsfdipe!ob!sjbeddojf! gspk
o-wsiv!b!pctubs.wbojb! bBicaovpe! I!p posmepjBd-.od j!vo!be psef -mi bmbfo upow !'d
aktualizovanych udajoch. Integréacia informacii z réznych zdrojov (ERP -systémy, CAD-modely,

senzory loT na staveniskach, RFID ! v np Bog s!fstpocfjko!j f 1 gspho {z-!s' di mp! sfk
gsfedi-e{br ! poftlpsfojbn!ttq” tpcfo n!t!ofeptubulpn!bluv

Qpe_b!gqvecmjl «dj fltqgpmp, DatatDiven ENtdrprise®®25(kdKindeyDp ngb o z !
& Company®, 2022[18]* ' t b! ° t qfo o, !t qpmp, optuj !cve’  doptuj!cve’
we ful" " di!l_°" pw di!btgflupdi!twpkfk! jooptuj-!pelt
prevadzkové interakcie.
.ebkf! gsftubo® ! cz" ! mf ob! btolbbnoz'u!j ttb"! m!/f peetimpkpnopv! t°
pcdipeo’ di! gspdftpw-!lups.,! {bcf{qgf, jb! usbotqgbsfouop:

{bmpBfo ! obpé_etblkpdpBo ! pshboj{-dj-n! njojnbmj{pwbr ! \
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gsfw.e{lpw,! spbptgbbfFgwoqujrwboiptr ! sp{ipepwboj b/

3 2/ ! t uopracia ekprnorhickl paradigmu naruby; ' I " n! I feztj!tb!spqgb!ob{ wbmb
kfk!tdi pgoptr ! gpi % br histarickg kd H bf letpymib wive ! leppgea!! tibtl pw' r
opw n!'tusbufhjdl n!{espkpn-!lups ! gpi -Zb! osfbeijuslpkft
podnikanie.

— S

—_—
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KAPITOLA 1.3.
DIGITALNA REVOLUCIA A EXPLOZIA DAT

[ b, jbupl!e-upw,ip!cppnv!blp!fwpmv, o-!wmob
Tubwfco duwp! {bB wb! cf { gsf Ak @ predstavimeé godnigapis akb stroh ! f y gm {
znalosti (obr. 1.2-5)- ' l ups' ' kf ! obg-kbo" !> ebknj-!t° bto” ! g-{v! ej
sbtuv!wfhfu.djf!w!pcepc !lbsc ov-!lufeb!w!pcepc -1!1f,
biomasy (obr. 1.3-1).
T!hmpc.-mopv!ejhjubmj{.-djpv!itb!nopBtuwp!jogpsn-.-dj ! w!t
ufdiopm hjf! vnpBivk ! {ispnbB, pwbr ! ebkf! ob! gp{be -1 |
sp{tbiv-!tlups !'"tb!fouflqgsfeofe- wopn'{ebmlofano /
Qpe_b! Nppspwip!{ -l pob-!"lups"  'tgpsnvmpwbm! Hpsepo! Np

Joufm-*-1ltb!ivtupub!b!'{mpBjupt"!joufhspwbo di! pcwp
vmpBf o' di! ebkpw! {ewpko -t p®Ovkf!gsjcmjBof!l bBe ! ewb

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

Obr. 1.3-1 Nastup digitalizacie viedol k exponencidlnemu nérastu tdajov, podobne ako prudky
narast vegetacie v dobe uhlia.

[ bujb_!' p!tubspwfl ! nfhbmjujdl _ ! tubwcz! bl p! H ¢cfl mj!
gp{obul z! wipeo.,! ob! pg_upwo ! gpvBjujf-! ejhju-mof! uf
pg_upwof !'jgopgvpBs mwbd j!f / | NpBop! up! gsjspwobr ! I I fwpmv, o, nv
tfnfoo n!sbtumjo.n!)sbtumjoz! spev! Bohjptqgfsn*;! w{ojl

Bj wpub! oObrgl8)0 L uf /!

Podobne sa Udaje z minulych projektov stavaju akymisi "digitalnymi semenami"-opt j . nj ! { obmpt u
EOB-!lups . ! npBop! s p{mojeldoch alpio Huges.\N&8sjup moderngch mastrojov!
umelejinteligencie -t uspkpw ., i p!v, fojb!blwf_1|" " di!kb{zlpw dil!npef
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Mistral, Claude, DeepSeek, QWEN, Grokv n p B vk f ! bvupnbuj dl z! fyusbi pwbr -1
Udaje v novych kontextoch

Ubl ! bl p!
tfnfo.#!
{obmptu

menj bdj n!

t
t

t

fnfo.!tq’
b!tu-.wbk’

' p!'vnpBZvkf!ejhju-

b! qpBj bebwl

tp
'

cjmj!sfwpm djv! wlo’

I mbepn! gsf! bvupnbuj dl"’
mozn! flptztu,r

.n!gpvB wbuf_ pw/
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) I Bj wp
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pn! wzw
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MO “SEEDS"

9000 B.C
FIRST BUILDINGS
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nflob! gsbiv! opwfk!

H

.sz!w!tubwfco
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i

A
dir
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DIGITALIZATION

mof! #e.upw_ ! tfnfo.#!{pis-
rastliny, kvitnuce rastliny, ktoré zmenili ekosystém Zeme.

ANGIOSPERM

100 MILLION
B.C.

ﬁ 15k
o 4T
<7

F

ousvlu® spwbo' di ! j o prebehajicith projeKtov ntyorawakladdigitalhej budicnosti

pewfuwj b/ !
vnpBiEvkf!

Jdi!
oj f mf o!

#pgf_ pwboj f #!
agp{pspwbr

gsptusfeo

' ejhju-mof!

wbk” !'spwobl ™ I fwp
duwf -1 1 ef!l fyqr

duwpn! wf_ 1" di
{nfoz-!bmf! bl u

adaptivnych ekosystémov. Toto nie je evollcia - je to digitalna revollcia, v ktorej sa Udaje stavaju

i mbwo'

n!tubwfco’

n!'l bnf&Z pn! opwf k! sf bmj uz

Wuhan,.

NopBt uwp!’

pecpspw!qp,
obi spnbefojf!”’

ebkpw! w! tubwfco

-Qspg/!'"I boh! Zboh-!Lbufesb!tubwfco,

duwf ! esbnbujdl z! obshb
bt!dfm,ip!Bjwpuo_,ip!dzl mv!tubwfco’
ebkpw! gpt vov mp[20t ubwf co

d

duwp! ep!

i p!joBjojfstuwb!b!bsdi)]j

Sbtu!pckfnv!ie.u!w!jogpsnb, opn!wflv!igsjgpn ob!fwpmv, i
l'fygm {jb!

e -

wov!l sbkjov!gmbo uz-!t"°

bto.!jogpsnb,

0 -
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NopBtuwp!® ebkpw! hfofspwbo' di!w!npefsofk!taqg]

[ b!'gqpt mfeo,!ewb!splz!cpmp! wzuwpsf o' di[2l] Qd&kun02X3ul ' di ! f

|l bBe' ! mpwfl!ws.ubof!pecpso | pw!w!tubwfco du@2ef! wzuwp:
b! df ml pw ! pckfn!”  ebkpw! ob! twfuf! eptjbiof! w!splv! 313:¢
3136! gqsflsp, 12911 {fuubcbkUBw-!ufeb!291+21 26! nfhbch

U-up!jogpsnb, o~!fygm {j-wzo-mfjft umbj dbsfosidiefoulry
Kpi booftpn! Hvufocfshpn!w! 26/ !tupsp,. /! Mfolqg_reftjhb
o i!w!Fvs qf!{ewpko-tpcjm;!{blojflp_|plefthbrsp, |
sv, of ' {b!gsfedi. .e{[M'!'E&odit"2n311wsellpw]j!fouf!s' di mf
nopBtuwp!e-u!ob!twfufl!ltbl{ewpko-tpcvkf!lI bBe ,lusj!s

W{i_Dbepn!ob!t®" bto hufngbwbbouvtgsSegbhpwim! gpufodj - r
obtmfevk” djdi'!'!ojflp_1I|"di'!'eftbrsp jbdi!up_Ilp!jogpst
predchadzajlcu histériu

ATREE TYPICALLY AVERAGE PERSITHN

= :
GEROWS I o ERERATES
3 L
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 o\ )H-T
BIOMASS 2 2 DATAMASS { ¥ Yo t"‘_ oA
4 ey 5 g !
spm 2024 Soo i

Obr.13-3LbBepefoo,!vlImbebojf!le-u!l bBe n!{bnftuobodpn! ob! tf
k neustalemu narastu dat.

Wl eofo opn! twfuf! tubwfco duwb! bk! nbm,! tgpmp, optuj!
multiforméatovych informécii a digitalna stopa aj malej stavebnejt g p mp no Btfujelpt j bi ovr I ef t j
gigabajtov denne -pe! npef mpw! b! w | sftpw! bB! gp! gpuphsAkgj dl ! {
gsfeqpl mbd- -bBfe- ! Rff!ldi oj I ! wzhfofsvkf! w! gsjfnfsf! gqsjcm
{peqpwfe.-.!up!qgqsjcmjBof! 25 obriG8Bef oof! bmfcp! 64! UC! sp, o

Bl 'u n! 21! _ve !blu wof! gsbdvkf! mfo! 4! ipejoz! efoof-1I
efiileptjbiof! peruBH)j hbcbkupw!
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10%1.7% 60 % 60 % 3

PEDFLE W8/ SECOMDSE/M MINUTES/H HOURS/D
SECOMD INUTE QUR AY

= 180 360 i

MB/DAY

Obrdzok1.3-4Tgpmp, optr 't ! 212!V {bnftuobodbrbg-200vgighbhjmf s v kf ! ef oo f
Udajov.

[ bl gsfeqpl mbev-1!Bf! 4ebpwgdbdp wavzedipllletbk mw!f g © f! bmfcp
21" {bnftuobodbnj! wzuwpsjr ! s.epwp!ojflp_Il@plvupwd fl!l!
tmb!{.-wjtjb!peluzqv!, jooptuj!tgpmp, optuj*

Kf tufeb! {sfkn,-!BflojfmfoBf!hfofsvkfnf! psb{!wjbd!’
tgs-wz-! vl mbebojb! b! emi pepcf k! eptuvqoptuj /! B! {bujb
tfswfspdi! cf{! bl dil p_ wfl ! .omolpnvblepsvbdtwypts'nwijdtj mpt ufjb t

tgpmp, optu ! wzvB wbr !l dmpvepw,!sjfofojb!blp!{-]mbelt

Néklady na ukladanie udajov: ekonomicky aspekt

W gpt mfeo'  di! splpdi!  psb{! wjbd! tgpmp, optu ! wzvB w
dmpvepw di!tmvBjfc/!Bl!obgs | mbeltgpmp, optr !liptu ! q]
1-126!' VTE!{b!hjhbcbku! nftb_ ow!-tHkflnd'mBe-!l! nibve zc!'odb!! ps!l 2nlb!el
50 USD[25].

Qsf! nbm" ! tgpmp, optr ! t! uzqgjdl " nj! w{psdbnj ! awBstz! e
gpi zcpwbr ! pel tupwjfl ! bB!qp! gpuf o@hrdzohd.83)wj bdf bppl 'udgi
spl pdi-"!_ plpgendidgme {ubbvvdk'f!!gj obo. o° ' {7 bB/

Qpe_b'lou’ ej f! t qp"BEnerpisgstOutsolircd PatsStotagefasTomplexity

Grows"[26],w! |l upsf k! tb! vtl vup, weduorhigracpvhikmiwoblasmf e{j ! 325!
uf di opmphj dl f R6)] ktorgyss tykala 214 rozhddevacich pracovnikov v oblasti
ufdiopmphjdlfk!jogsbousvIiu’®sz-!wjbd!blplusfujob!rg
{wm.-emb!sbtu”dj!pckfn!b!{mpBjuptr!le.-upw di!pgfs-.c
vgsfeopt uEBEmk{ dmpRf o' ' ob! gsf egmbuopn
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- 150,000GB __,
2 150000 IN THREE YEARS

STORAGE

TOTAL DATA YOLL

Q0 O :.:f ':" @
]
& 51,000
E0 000 ;,-'?'
J 8 <Enn oo
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Obr.1.3-5Qs f t L

vo! e mpvev!n” Bf!'{w ojrinftb o,!o-I| mb
VTE-! b! q ' { b

s  gbefltgpmp, optuj!t!jcb! 21

Tjuv.-djv! bmfk! I pngmjlvkf! {s"  di mfo,! {b@®M,TCARM f! dmpyv
PMISaERP-t zt u_ _nz-!lups_ ! bmfk!{wzovk’”!o-]l mbez!ob! vl mbebc
t°ltqpmp, opthegbolTufotpcz-!blp!pgqujnbmj{pwb"!o.1l mbez!
dmpvepw di!tmvBjfcl/

Od roku 2023 sa saktivnym w' wpkpn! wf_ | di ! kb{ zI! p{ws dbnjn preffonrjp w! g sMM
vli mbebojv!  ebkpw/ ! psb{!wjbd!tgpmp, optu !vwbBvkf! p! uj
gsfupBf ! kflcf{qgf,6  of ke jflb!w ipeof kseryefodht qsbdpw. wbr ! j o

V tejto slvislosti vystupuje do popredia trend odklonu od cloudového ukladania a spracovania len

potrebnych Udajovw! gsptgfdi ! mpl . mofi p! obt be faoAl Bkogddrazoif | pw' di !
hf ofs-moz! sjbejuf_!"tgpmp, optuj ! Nj[2¥lsnamigstg tohoywabyksd e opn! { p
ob! wzl po-wbojf!s” {ozdi!® mpi!taqpmj fbinbfncjp!! odompovjefplw_dlip !st]j
SaaS ! cve’ ! bhfouj!BJ!sjbejr!gspdftz!w!ebubc.{bdi!b!bvu

[...] stary pristup k tejto problematike[spracovania Udajov]bol takyto: ak si
tgpnfojfuf-!"blp!s” {of!'gpeojl pw,!"bgmjl . . djfl!sjfo]
Tgpmp, optuj!gsfe-wbmj!mjdfodjfl!ob!ujfup!lpoflup
obchodny model. SAP [ERPFe jednym z klasickych prikladov: k tdajom SAP ste mohli

gsjtuvgpwbr ! mfo!wufez-!bl!tTtuf!nbmj!tgs-woz!l|l pof
podobné vznikne aj v pripade interakcie agentov [Nl..]Qs tuvqg-! bt gpi! ufo-!1up
{btu-wbnf!nz-!kflubl up;!nztm n!tj-!Bf!lpodfqu!

.sf!bhfoupw!\BJA! gsbwefqgpepcof! {s” uj/!QsfupBf!b
gpetubuf!ebubc.{z!'t!nopBtuwpn! pcdipeofk! mphjl z

-Tbuzb! Obef mmb-! hfof s. moz! mzhdve prekanalBG2; pOa¥I28lo pt uj ! Nj ds pt

W uf kup! gbsbejhnf! jef! gs tuvg! MMN! { bmpBfo' ! ob! "~ ebkj
joufmjhfodjb!tb!tu.wb!tqgsptusf el (obwB.2-3 0bp24nfle{ jn!l ¢ oV B
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eliminuje potreba viacerycht qs pt usf el pswb{uifs bto "!db! { wze vkf! tb! fgfl u
procesov/ ! P! upnup! gs tuvgf! |l ! gs.dj !kapiole &Pbekena thaosuend nf | wj
gpsjbepl!b!{ojBpwbojf!{mpBjuptuj #/

[ bujb_! _ p!bsdijuflu® sb! cve’ doptuj! tb! fouf! mfo! gpsr
sp{ipeovu /! Nbt wob! ejhjubmj{.djb! gptmfeo di! eftb
systémov a nekontrolovanym hromadenim Udajov viedla k novému problému -j ogpsnb, o, nv!
gsfr bBf oj v/

Hranice akumulacie udajov : od hmotnosti k vyznamu

Npefso,! gpeojlpw,!tztu,nz!tb!  tqgfoof!sp{w kbk” ! b! g
pckfn!  ebkpw! b! gp, fu! bgmj !l .dj ! w! spwopw-if!t! npBop
eftbrsp, jbdi!twebl!ejhjubmj{.-djb!wjfemb!Il!ofl pouspmp
tg  tpcjmp!fgflu!gsft ufojb!jogpsnb, o,ip!flptztu,nv!
Wt btoptuj! t° ! tfswfsz! b! ° mpBjtl . hespracovarlyjohfao ! c f {
multiformatovych informéacii, ktoré t b! of t uj i o° ! gs f n& ghlo Istradchjli Myamamq pt u !

Obmedzené podnikové { e s pkf ! of epl - Bv! {wm.-eov" ! u” up! {-gmbwv! b!
silach (tzv."silach# * - ' l ups !t j!wzBbevk” !nbov.-mof!tqgsbdpwboj f -

WHe  t mfelv!upip!npefso,!tztu,nz!sjbefojb!tgpmp, o]
qsfr bBf o n-!gpepcof!blp!mft! {bsbtufo' !csf_ ubopn!|
wzBj wv k® df i p!hiinusup sracipodoikovéipo!ekosystému sa vytvaraju

j{pmpwbo !pcmbtuj!”  ebkpw!s”  {ofip!gpsn-uv-!_ p!ofw.
efektivnosti podnikovych procesov .

Qp!emi pn! pcepc !fygpofodj -mofip!sbtuv!ie.u!{blgptmfe:t
obt"  ufojb!b!o-tmfeo,ip!pdi mbefojb/!Lf_!" mpBjtlp!ept
ebkf!vB!ofcve” ! mfo! pckfl upiom® mpBjtlb-!bmf!tusbufhj

T! sp{wpkpn! vnfmfk! joufmjhfodjf! b! tuspkpw,ip!v, fojb
tgsbdpwbojf! jogpsn.-dj ! b! gsfktr ! pel! |l wboujubu wofip
obtmfevk”  dpnleftbrsp. !tbl!cvef lwvsthofjr b !lttuub-wifclow _d v wpfli
“ebkpw!l ! {bcf{gf, fojv!jdi!ousvliu’®  sz-!joufhsjuz!b!bo
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Obrazok1.3-6J { pmpwbo ! {espkf!° ebkpw! cs daoyymisyseimdmi.boj v! j ogpsn-

| mbwo-.!i peopub! vB!l oftqgp. wb! w! putokdtickfichi ogpsn-.dj -1 |
joufsqsfupwbr ! bl qsfnfojr!ob!bgmjlpwbo,! {obmptuj! vl
Bcz!tb! ebkf!tubmj!tlvup, of!vBjup, o' nj-!nvtjb!thb!t
pwfspwbr -!ousvlu’” spwbr -!vdi pw. wbr holnydh dldhmz { pwbr ! w! |

Qspdft!bobm {z!  ebkpw!w!tgpmp, optuj!tb!qgpepc-!dzl mv! |
mladych asilnychstromov; ! { sf m,  !tuspnz! pevnjfsbk” -!sp{]l mbebk” !thb!
rast VI po, fo_ ! b! eplpo, fo,! gspdftz!tb! gp! eplpo, fo !tu.w
tgpmp, optuj!b!oblpojfd!tb!tubo’®!jogpsnb, o' nlivnvtopn-
a Udajov.

Wl gsbyj! tb! wo bl ! ufoup! dzIl mvt! btup! gsfsvoe /! Obnjftu
podobny geologickym vrstvam, kde sa nové systémy vrstvia na staré bez hlbokej integracie a

cousvliu’  spwbojb/!W e”tmfelv! upi pktorepranjalitkMiciipezhatkkavpspe ! | ¢
a komplikuja spravu udajov.
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bmo jfllsplz;!peluf sjf!°  ebkpw!l ! gsblujdlf
Vyvoj udajov v stavebnictve je cestou od hlinenych tabuliek k modernym modularnym platformam.
Eofoopv!w {wpv!ojf! kf!{ispnbB, pwbojf! jommeadéaj -! br
rozmanit¢® ebkf ! ob! tusbufhjdl'" !'{espk/!Cf{!pi_bev!/!ob!up-1!,
joBjojfs-!tgpdipqgfojf!ipeopumdeveudiknostil bl t pwppt{isygysogt
Ob! {isovujf! ufkup!  btuj! tupk ! {b! up! {e sb{oj" ! i mb\
ejtlvupwbo,!gs tuvqgz!wp!wbojdi!lbBepefoo di!° mpi.di

Wzl pobkuf! ptpco" 'bveju!jogpsnb, o di!upl pw!
C Wzuwpsuf!tj!{p{obn!weful'  di!'tztu,npw!b! bgmjl

(" P{ob, uf-1tleflus-wjuf!obkwjbd! btv!wzi_be.wbo
(VJefoujgjlvkuf!twpkf!Il_° pw,!{espkfl!jogpsn-.-dj
C Bobm {b!t° bto.ip!gsptusfejblbgmjl.-dj !{!li_b

TobBuf!tb! gpt uv qoppweb’ bl!w!sopswood fltbpodbimz uj dl f k! wzt qf mp
(J [ b. osvoiefulbhy s popisnouanalyzou) . p! t b! t ub mp @*
(C Qptuvgof! {bw.-e{bkuf!ejbhoptujlv!)qgsf, p!tb!up

(7 Qsfn o_bkuf!plupn-!blp!ngBfejl w!'wsypldf tpldiblgts!
qgsftlsjqu wov!) pl!spcj" @ !bobm {v/

[b, ojufl!lousvliu’ spwbr !twpkf!gsbdpwo 6!’ ebkf!

O [bwfefojf!kfeopuo ,ip!tztu,nv! gp'nlfuoppswblojbbt!utp!c
qpvB wbuflqgsj!qgs-.dj

O Wzuwpsfojflobcm o!qgsf!, btup!qgpvB wbo,!eplvnf
(C Qsbwjefmof!bsdijwvkuf!eplpo, fo,!gspkfluz!t!k

Bk! I f_ tofn Bfuf! {nfojr!dfmp! jwglhsmbuohtjobmEbpblgpmp
wmbtuo' nj! gspdftnj! b! nbm nj! {Off{qgl cf og bbknuyj f!-w!BIfh! Btel pveuf po,
ebkpw!oftqgp., wb!w!jdi!pckfnf-!tbmf!w!tdipgoptuj!{ t

cousvliu’”  spwbo_,! b! bobmz{pwbo ! t° cpsz!  ebkpw! n” Bv! nbr
vyznamny vplyv.

W bme di! btujbdi!lojiz!qgsfkefnfllv!lpols,uozn!nfu
tb! ob! tg tpcz! usbotgpsn-djf! ofousvliu® spwbo' di! jogp
ufdiopm hjf! ob! bvupnbuj{-djv! bobwmepwhrz! bdfqlpe spao!f b
flptztu. n!w!tubwfcofk!tqgpmp, optuj/

e

el %

—
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JJ! ' BTm
AKO SA STAVEBNICTVO TOPIi \DATOVOM
CHAOSE
Esvi ! btr !t kf!wfopwbo.!lsjujdlfk!bobm {f!w {jfw-!1up
tgpmp, optuj!qgsj!qgqs-dj!t!sbtu”djn!pckfnpn!’° ebkpw/! Qpe
e tmfelz!sp{usjfoufoptuj!jogpsn-~dj ! blgfopn_ o!#e-u!w

efektivnemu rozhodovaniu. Skiima sa problematika HiPPO -pristupu (Highest

Qbje!' Qf st po(t!Pqgjojpo*!b!kfip!wgmzw!ob!l wbmjuv!nbobB
stavebnych projektoch. Hodnoti sa vplyv dynamickych podnikovych procesov a

jdit'sbtu’” df k! {mpBjuptuj!ob!jogpsnb, o, !uplz!b!qgsfw.e{
sakonkréuof ! qs | mbez! upip-!Dblplobenfso.!{mpBjuptr!tztu,n
{ojBvkflgmfyjcjmjuv! pshboj{.-dj /!Ptpcjuo-.-!qgp{psoptr !
tg tpcfo nlgspgsjfu-~soznj!gpsn-unj!blqgfstqflu wbn!gp
o uboebsepw! w!t ubwf dkencedciawrechdduns $oftverova v k f | t b !

flptztu, nz! {rbeljpniligenciiladlbvi ktoré minimalizuji

obenfso”!'{mpBjuptr !blufdiojdl _ !'qgsfl. Bl z/
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KAPITOLA 2.1.
SP[ USJFi UF OP TA DATEVESIAW!

n!wjbd!o.-tuspkpw-!u" n!fgflu wofkojf!gpe:t

Ob!qsw !'gpi_beltb!n” Bf! {ebr -1Bf!wjbd!ejhju-mozdi! o-
ubltojfl kf/ ! Tl bBe ntopw n!sjfofo n-!_jlvBljefl!pldn
gsphsbnf! Fydf m-!1qgsj e. wb!ntod pi npp', qospott’ u!sef pakjg vy wbi me ! jlewi | pvg sut! u
nie je integrovana s ostatnymi (obrazok 2.1-1).

.ebkfl npBop!gsjspwobr !l !vimjv!bmfcp!spqgf;!ispnbejb!
ofousvliu’  spwbo' di! gspdftpw! b! §bdVvéeavqgpmpi ogpspn! ypwi!
vBjup, o,!'jogpsn-djf-Invtjb!tb!eptmpwb! gsfejfsbr ! df{

DATA ™

manager

unstructured data

databases and tables

useful and valuable data

A o = a
.- LS A A g 1 Yy =
N\ e &1&55—“{1.ﬂtﬁbﬂ_ﬁ_{aﬁ;ﬁxﬂﬁmﬁ% 'V

.m ""..'_‘;; r'_-‘._l;ﬁ e J:{_.‘ Sy L ‘!'-'-II.-' 4

Obr. 2.1-1 R6znorodé Udaje tvoria rozdelené vrstvy - v geologickych horninach systémovej
{mpBjuptuj!tb!tus-dbk’” !bk!#{mbu_#!gp{obul

LbBe-!opw-!bgmjl  -djb!{b!'tfcpv!{bofdi. .wb!tupqv;!t’cp
Kf eob! wstuwb! kf!imjob!){btubsbo,!b!{bcveovu,6 !’ ebkf*
usfujb!kf!Bvmb!)v{bwsf sanedpdjpasf isipepftluympom! u d-t!vll upbd
gsptusfejf! tgpmp, optuj ! psb{! wjbd! gpepc-! o.-esBj! of
hodnota straca hlbokovt f swf spdi !t gpmp, opt uj

T!'1 bBe' nlopw nlgspkflupn!b!l bBe"  nlopw n!ltztu,npn!thb
bk! df t ub! | Kvalit®in i g bk'pm!/ ! Eptubr ! tb! | ! ipeopuo, ,nv! #I| bn
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SP[USJFi UFOPTMm ! EBKPWB®B! E° UPW! !

jtufojf-1lousvlu® spwb o jzéskupovagi@esm! {dj z t my gimd #d iulj fotf wj !If B
tusbufhjdlz!e mfBju di!gp{obul pw!igaop.t usfeo duwpn! bob

cebkflt® 1 df oo-! wfd! b! wz e s Kijoré idejerspracpvBviajp]l p! t bnpuo |
[29].

- Tim Berners-Lee, otec World Wide Webu a tvorca prvej webovej stranky

Predtym, ako sa Udaje stand"cennouvecou# ! b! t gqp_ bi mjw n! { . I mbepn! gsf! sp{i
dokladnou pripravou. Qs - wf ! t gs.wof! gsfetqgsbdpwbojf! nfo ! s {op
skasenosti- ! vBj up, o' ! | o,ktpresa paotom stdva nAstrejdm na progndzovanie a optimal-

izaciu.

Fyjtuvkf!nzmo.-!qgsfetubwb-!Bflob! {b, bujf!bobm {z! qj
gsbyj!'kfltdi pgoptr ! gsbdpwbr !'tplogjobw nj!‘ebknj! of

Process 7 Documentation Strategic
automation @l and decisions g planning

o [ T )

g 9 |
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

Obr.21-2, ebkf !t V'l psfi@pw n!tztu_, npn!b! {1l mbepn!gpeojl bojb
rozhodovacich procesoch.

Lf Bflufdiopm hjflofvtu-mf!obgsfevk’  -!Dbk! wbo b! gj snhb!
Gdajov.Ub 1l ! bl p! spgqo ., ! b! vip_o,!tgpmp, optuj! cvevk’ ! jogshbo
gpeojl z!'tb!nvtjb!obv, jr-!blp!sjbejrlupl!opw di!jogp
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gp{obul z!{!'ofgpvB wbo' di-!ofgpsn-upwbo'  di!b!{btubshb

Vytvorenie poli (datovych skladov)jegsw' n! | spl pn/ ! Boj !uj fl!obkw | poof ko j
izolacie udajov a Gdajov vo viacerych formatoch- ! bl ' t gpmp, optuj ! cve’” ! ob. bmf k!
tztu npdi/!Bl!"  ebkf! fyjtuvk® ! peefmfof! pel!tfchb-1!cf{!
gpeojl z! fmjb!fgfluv! #e.-upw,ip!tjmb#/ ! Obnjftup! kfeo
nateo , ! wzobl mbebr ! {espkfl!ob!tqg.-kbojf!bltzodispoj {.-djyv

E-upw_!tjm-!Ibljdi!wgmzw!ob!w | pooptr !tqpmj

Qsfetubwuf!tj-!Bfltubwjbuf!t emjtlp-!bmfllbBe !u n!\
l pnvojl ~djftb!_ bme ! I mbe ! dftuz!cf{!upip-!bcz!tb!o
of {peqpwfebk’” ! puwpspn! w!nezodpaveddli podchediamhaicesty sa!nmudiad i u z !
sp{pcsbr!t'b!qpmpBjr ! obopwp/

Tato situacia nie je len hypotetickym scenarom, ale realitou mnohych modernych stavebnych

gspkflupw/!W{i_bepn!ob!wf_1"1gp, fu!hfofs.-mozdi! b! t\
tztu, nbnj!blcf{!kfeopuo,ip!l ppsejvolbofol, piopf! dof oduis!bt!dtibwh
qgsfgsbdpwbo !'b! Il pogmjlupw/!Up!wo fulp!wfejfl!ll!w sb{o
na projekt.

Klasicka situacia na stavenisku je jednoducha:e f cof oj f ! kf !l gsj gsbwf o, 6 -! bmf! epe

w, bt/ ! Qsj !l pouspmf!jogpsn-dj !w!s” {ozdi!tztu,npdil!gqg

& Majsterob! t ubwcf! 31/ 1 ekib! q:"Bpfl!pwof e nijf!ntvn!fql sepfkcfol fuovj f - I |
uzt @

2 Projektovy n b o b BPMES) oddeleniu verejného obstaravania: - "Debnenie je pripravenéV
mojom systéme[PMIS]t b! q © f -1 Bf l bsnhefTsb! hiwmbug8f@#! 29/ !

& i gfdjbmjtub! epe. WBREEF'Ott i p! st FBERUDbPpwpuse25" Bf | epe .

2 E. upw ! alah®BIT adjlefersiel(zodpovedné za integracie): - V systéme PMIS je datum
18.,vsysttme ERP jeto25.Nf e{ j ! FSQ! b! QNJT! of fyjtuvkf! gsfgpkf
t°ltzodispoj{pwbo,/!Upup! kfluzgjdl'  tgs | mbe!jogr

& QspkflupwhifmoliebBiod nv-'Dogabkaarmatirnp wijl ~ -1 t ubwf oj t 1l p!t
je jasné, kto je za to zodpovednY

Qs  jopv!jodjefouv! cpmb! | { p integticibula’zjedbokepimzdwjovs™ { ozdi ! t
ebkpw-!wzuwpsfo n!kfeo,ip!  mpBjtlb!jogpsn-dj !b!byv
(Apache NiFi, Airflow alebon8n)n pBop! pet us . oj " ! t jUWi.nd wng!lely ndtédaantaun 'Inbnj /
o-tuspkpn!tbl!cvefnf!lgpespcof! wfopwbr ! w!_ bm di! btu
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Costs in million suras
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UFOPTmM ! EBKPWBB! E°" UPW! !

Planned Costs

N Current Costs

Stuttgart 21 Airpart BER

Frojects

Elsphitharmonle

Obr.2.1-3Qpspwobojf!gm-opwbo di!b!tlvup, oo di!'o-I mbepw! wf_ |~

v Nemecku.
Up! jtu,!tb!efkflt!gpeojlpw njltztu,nbnj ;! obkgsw! thb!
wzobmpBjr ! pcspwtl _!'sp{gp, uz!ob!jdi!joufhs.-djv!Ib!ibsn

b!l pnvojl b, o,
svete chaos ako nekoordinovany stavebny proces.

Qpe_blou’
47&!'tqgpmp, optu ! fgflu
tgpmp, optu ! fm
=
— —
W, O N mm
W department gl
.'-—id
_

@L

! npef mz-! j ouf h sQddejer# Udaje Vywarag v diditddnbne p mb ! g p u

ej f !t dQuengonsiouptionudjo 2023 Nrik!to make or break”len
wof ! {ejf_

b!°  ebkf! nfe{j!kfeop

!'w. Bozn! gspc'milampg3do]! | w" mj!j {pmpwbo’  n

""

calculation
department

L=

.L

Obr.2.1-4Spl z!* bBl p!{i spnbB. pwbo"

di!”

ebkpw!dldh's spnbej b! w! j{

sj{jIl phb!oBiez!lof gpvBjk’


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

SP[USJFi UFOPTM !  EBKPWB3! E" UPW

Gjsfno,!"ebkf!t”!tvmpBfo, ,!w!j{pmpwbo di!tztu, npdi! bl

z nich obsahuje cenné informacie, ale nedostatok prepojeni medzi nimi brani vytvoreniu jednotného,

vzajomne prepojeného ekosystému/ ! Upup! peefmfojf! cs-~o0j! uplv! ®  ebkp
pshboj{-djf! wjejfr! dfm jemmsrbdhed dhRis!f gmpBjoy f! gs ddup! q
gpeivcjbl!ob!® spwofibndblgb Bjphtobv! kbeopumjw,!jogpsn-.djf

Qpe_blou" ejf! XFG! {! splv! 3127! kf! kfeopv! {!imbwo' di!!
tgpmp, o di'e-upw dil!ouboebsepw!b!sp{usjfoufoptr /!

Tubwfco !'gsjfnztfm!kf!kfeo" n!{! obkgsbhnfoupwbo
joufsbldjflweful di!° bluo | pw!ipeopupw, ip!sfr

- Svetové ekonomick é férum 2016: Formovanie buddcnosti

Qspkflubouj-!"nbobB,sj-!Ilppsejo-~upsj!b!w wpk-«sj! bt
{mpBjufk! |l ppsejo-~djj/!'"Ufoup! gsjspe{fo  !'tl mpo! wfejf!
i {pmpwbo _ !w!s.-ndj!tbnptubuod ddiulpt!z t{u mppwb/o! 'din!twjthud 'nk
eptjbiovr!jdi!'!w{ -kpno !tgpmvgs-dv/! btpn! |l bBe' !'tzt!
podporné oddelenien b o b B (obrgzek!1.2-4)- '  p! bmf k!l pngmj |l vkf!joufhs-.d

Obr.21-5LbBe’" 'tztu, n!n.!lufoefodj v! widajowktosehherpotrebombt uo ! voj |
t q s b dyhadiymilnastrojmi [31].

[ b, bspwbo ™ ! | svi! w! gpeoj !l pw di! tztu,npdi! wz{fs.! ubl
mf pwbo' di! sjfofo -! gpupn! _ fmjb! wztpl n! o.|l mbepn! ob
{mpBjuptr ! |l pncjopwbojb! tztu, npw-dis!bfel ftkz tqus, bndpvdki’/!! wg

{wzo vkfl gsbhnfou-djv! JU! gqsptusf e]j dblazok 2t155*b/Blv Kl ¢ gBs f «dji


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

SP[USJFi UFOPTMm ! EBKPWBB! E° UPW! !

obl pojfd! Il sjuj{vk !l e-upw,!tjm.--!"bmf! n.mplfez! bobmz/{
NbobB,sj!tb!tr bBvk® ! ob! { btubsbo, ! JU!'tztu_,nz-! bmf! jd
n.mplfez!qgsjo.-2b!p, bl .wbo,!w ztmpetpk! W gmpempnpkf -bB
fouf! {ipsovk’ /!

| mbwo" n! e” wpepn! pegpkfojb! kf!vgsfeoptuZpwbojf! bgmjl
tbnptubuo,!tztu, nz! bmfcp! Il vgqvk’  !ipupw,!sjfofojb! pel!
wzuwpsfo nlevgmjdjuo di!b!oflpngbujcjmo di!> mpB tl!b

Prekonanie problému fragmentacie t j | wz Bbev kf ! s bejupredodsthemiepdét predjs” t uv q!
aplikdciami. Tgpmp, optuj ! nvtjb! obkgsw! wzgsbdpwbr ! tusbu, k6 hj f!
wzcvepwbr !'tztu,nz!bmfcp!obl " qjr!sjfofojb-!lups,!qgshbd
opw,!gsfl Bl z/!

Wtuvgvkfnfl!leplopw,ip!twfub-!w!lupspn!n”™Bv!czr !’
-Ujn! P(Sfjmmz-!hfofs-moz!sjbejuf_!ltgpmp, optuj!P(Sfjmr

u” ej b! NdLj ot f z"Rdthimking Bandtrdction: th¢ path to imiproved
productivity") 3127 * ! epl b{vkf -1 Bfltubwfco duwp! {bptu.wb! {b
transformécii [32)/ ! Qpe_ b!tgs -wz! n” Bf! qsj kbujf!bvupnbuj { pwbo
gmbugpsjfn!w sb{of!{w ojrilgspevliujwjuv!b!{o Bjr!tu
gspdftpw/ ! U up!gpusfcv!ejhju-mofk!usbotgpsn-djf! {e
' s~_ pwt@&B3--""12ups-!'{e” sb{&vkf!lI_°"_ pw !'" mpiv!joufhsp
kolaborativneho pristupu v stavebnictve.

W t mf el p{nd Kjfb_!'"Bfd! w! gpt mfeo" di ! 21! 111! spl pdi!cpm!i
‘ebkpw! of eptubupl !  ebkpw-!t! mbw opv!  ebkpw!b!tztu
spravcovia stretavaju s problémom -nadbytkom® eb kpw-! p!tr bBvkf! wzi_be-.wb
spravnych a kvalitnych informacii.

Rozdielne datové sila o f wzi ovuof ! wfe” ! | I {wo. BBokkalifwkidajos.Pd wacemych!
of {-wjtm di! tztu, npdi! n"Bv! ujfljtu,!”  ebkf! fyjtupwhbr
hodnotami- ! wguw-sb! _bmoe jf!l rbBlptuj! gqsf! gqpvB wbuf_pw-1! |

sfmfwbouo ,!b!tqgp_bimjw,_ /

Evgmj dj ub! b! of e(udjov &ka goslenlok hdjednbtnogtiu b !

Kvéli problému datovychsilnvt j b! nbobB_ sj!tus.-wjr ! wf_b! btv!i_bebo
tb! tgpmp, optuj! {bcf{qgf,jmj! gqspuj! gspcm, npn! t! | wbmj
jogpsn-dj -! w! lups di! kf! {b! wzi_be.wbojf vertikilaf spwb o]

nbobB,spw/ ! Ufoup!qgs tuvg! woe bl! mfo! {wze vkflczsplsbdjyv
u' n!rpBo jflkfl!jdi!bobmz{pwbr!b!joufsqgsfupwbr -!obkn_!
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spracovanie.

T!'nopBtuwpn!tpguw,spw di Wbgmj mf d ppisthé fuf Hibd pdwiliclzd mp

sa problém s datovymi silami a nevhodnou kvalitou dajovt u - wb! gsf ! | podpw di ! qpvB
e’ mf Bj Wié ikté udaje, ale s réznymi hodnotami, sa teraz nachadzaju v réznych systémoch a
aplikiciach (obrdzok 2.1-6)/ ! Up! wf ej f ! I 't bBl ptujbnlgsf! Il podpw di! o

verzia Udajov je relevantna a spravna spomedzi mnohych dostupnych. To vedie k chybam pri analyzach
b!w!l pof,  opnle” tmfelv!bk!qgsj!sp{ipepwbo /

Bcz! tb! nbobB_,sj!tgpmp, optuj ! gpjtujmj!gspuj! gspcm,n
wjibd’” spwipw ! czsplsbdjv! nbobB, spw! pwfspwbojb/! Jdi!!
peptmb" ! gpBbepwbo ! ebkf ! wp! g ptsjnbf!!pusbjcfvomipfwhlrb!!lw!qgtsg m-L
systémov.

| a . > |
CAPEX A : I
| Q?J 8 5] PREIS = 400% 5 8
COMS U X . . L

X=4000 S/ 2 | 8
FHS CAD TJM w MEFJ* ERP1 “I;Q
: Q T :
° e -
= m PREIS = 3003 |
E;t 5_-. R AT = ATYEE SDPRINT

T

=8 PREIS = 200% LG

Obr.21-6Qsj!tobifl!o.-ktr!ltgs.-wof!” ebkf!nvtjb!nbobB, sj!{
tgp_bimjwptr ! ebkpw!nfe{j!s”"{oznj!tztu,nbn]j

WH gsbyj! woebl!ufoup! npefm! wzuw-.sb! opw,! {mpBjuptuj/!
sp{qu' mfo,! w! nopi ' di!oft’”wjtjbdjdi! sp{ipeovujbdi-1!|
informacii prostrednictvom pyramidy rozhodovacich organov (obrazok 2.1-7) sa stava izkym miestom

- bt pwp! o. saphylym nalclyby.

Tjuv-djv! {ipsevkf! mbw ob!ejhju.-mozdi!sjfofo /! Tpguwn
tb!{ebk”!tczr!t_vco /!'Bmfl!cf{!kbtofk!tusbu,hjfl!ltqgs-.w
tztu, nv-!bmf! obnjftup!vwzpi{prhpBjump tsubjk!” d! evg mjfdjwszt/u W
{kfeopeve fojb!qgspdftpw!tb!tgpmp, optuj!pdjubk”® ! w!fou
prostredi.
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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

Obr.21-7[ mpBj uptr ltztu,npw!b!s” {opspeptrle.upw dilgpsn-upyv
gspdftf!l poousvlidjf/

W ful z! ujfup! gspcm, nz! tgpkfo,! tp! tgs.-wpv! nopBtuwb! s
wfefojf! tgpmp, optuj! Il e" mfBju,nv! {jtufojv;! ofkef!
#vojwfs{ -mofip#! o-tuspkb! ob!t gsbdpwlikddapviavomlww/ ! Tl vu
jdi!pshboj{-djb!wzuw-sb-!qgsjk nb-!vdipw.wb!b!gpvB whb

L_" . pn!'l!vesBbuf_o nv! tqgfdiv!ojf!kf!lipoch! {b!opw'
cvepwbojfle-upwfk!l vmu’ sz!w!s.ndj!tgpmp, optuj /! Up!
tusbufhjdl _ !blu wvn!b!l wbmjub-!joufhsjub!b!sfmfwb

wo tkych Grovniach organizacie.

Sjfofojf! ejmfnz! #| wbmjub! wfs{vt! | wboujub#! tqgp, wb!
fmjnjovkf! evgmjdjuz-! petusb@vkf! ofl po{jtufouoptuj! L
gptl zuvkfl kfejo' 'tgp_bimjw !qsejsk knbB ke'blkjpovg g orbd Wb d mbled s
rozhodnutia.

Wl pgb, opn!qgs qgbef-!blp!kflup!tu-mf! btu,-!tbl!tqgpmp. o]
b! jouvju wof! ipeopufojb! pecpso | pw!ljQQP! of B! ob! tqgp
usbej, of ! {pis-wb!w {obno” L." mpiv-!kflup!pc{wm-°or ! wjej

HIPPOb mf cp! of cf { gf  , fotuwp!o-{pspw!qgsj!sp{ipe

W tubwfco duwfl!tb!l_°" pw.!sp{ipeovujblusbej, of! gsjk
“tvelv/!ICf{!w bto di!b!'tgp_bimjw di!° ebkpw!nvtjb!nbo
tb!tl slob!jouv djv! obkmHEPO-Ifj lgimbud 'oQMji é { @fns tt pobto!dPqy
na objektivne fakty (obr. 2.1-8).
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NO ANALYTICS?
WELCOME TO THE HIPPO*

*HIGHEST PAID PERSON'S OFIMION

Obrazok 2.1-8 Pri absencii analytiky podnikanie zavisi od subjektivneho nazoru skdsenych
odbornikov.

Uf oup!gs tuvg!n Bflczr ! pgpetubuofo' !w!tubcj mopn! bl q
ejhju-mofkl!lusbotgpsn-djf!tb!tu.wb!w.Bozn!sj{jlpn/!S
o~-dizmo ,!'ob!tlsftmfojf-! btup! wz{dpi-_eddiikv K’{!'log mprafmpd
lups' 'tbh! pes-Bb! w!® ebkpdi

Up-!,  p!tb!ob!” spwoj!sp{ipepwbojb!w!gpeojlv!@Hwze. wl
{bmpBfo,!ob!oj .pgmifldidlqgspewgdmn/! cz! of nbm! { . w|jtjfr!lop
pecpso |l pw-!bmf!pel!tdipgoptuj!fgflu wof!gsbdpwbr |
qsjk nbr!ljogpsnpwbo, !sp{ipeovujb/

Kfle" mfBju,!vqgvtujr!lpe!lpodfqdjf-!Bf!bvupsjub! bmfcp
jespravne.Qs tuvqg! { bmpBfo' !ob! " ebkpdi!nfo !qgsbwjem-!isz:
analytika- ' oj f 1 qp{ djb! bl gmbu/!Wf_1 ! pckfnz! ebkpw-!tusp
jefoujgjlpwbr!w{psz!b!tqgpmjobrilh4)! tb! ob! gbluz-!blojf!

Cf{!  ebkpw!tuf!mfo!_ b3 n! mpwflpn!t!o.-{pspn!

-W. Edwards Deming vedec a konzultant v oblasti riadenia

Npefso,! nfu ez! tgs-wz! " ebkpw! {bcf{qgf, vk ! bk! | pouj
qpgq tbo.,! gspdftz-!bvupnbuj{.-djb! b! tztufnbujdl' ! gs
straty efektivnosti.

Tmfqgq.-!e” wfsb!w!” ebkf! wo bl ! n”Bfl!wjftr!bk!I!{.wbBo' n!
Cf{!'tgs-wofk!bobm {z-!"Ipoufyuv!b!tdipqgoptuj!jefoujg
bejr!tgspdftz/!L_" 1'11°tqgfdiv! oHiPPQ ®analywd,alepbudovanif s f ! nf
joufmjhfouo di! o-tuspkpw-!lups_ ! usbotgpsnvk”™! s”{op

rozhodnutia.
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Wl ejhju.-mopn!tubwfcopn! gsptusfe !tb!sp{ipevk djnj!
gptuvg!b!'njftup!w!iijffohpdibj j-4 glsimft lopdli pegeht pepwboj

zdrojov
,ebkf!t"lo-tuspkf-!lojf!bctpm uof! gsbwez/! Nbmj ! cz! epc
vyhodam analytiky- ! © ebkf ! of n” Bv!° gmof ! obisbejr!_vetl ! jouv dj

qsjk nbrlgsftofkojflbl!jogpsnpwbofkojfl!lsp{ipeovujb/

Lpolvsfo,o.!w ipeb!tbl!ofeptjbiof!mfo!epesBjbwbo n!op

|l pol vsfodjv!w!fgflu wopn! wzvB wbo Vbydéceoptispw-! 1l ups ! t°
{sv, optuj!w!pcmbtuj!”  ebkpw!tubo®!spwoblp!e” mfBju' nj!
{sv, optuj/!Pecpso dj-!lups !epl -Bv!bobmz{pwbr ! b!jouf

sp{ipeovujb! b! wz umb_ jjlénnadsabné skidenogt $obrazok2N1-8)qgp mj f i b

OPTION B

Obr.2.1-9Sp{i peovujbl!cz!nbmj!wzdi.-e{br!{!pckflu wofk!bobr
plateného zamestnanca.

NbobB,sj-1oqfdjbmjtuj ! ditbyiandyticoj!fl sujp!sc v ecdvieg v itd e gnbr H1 p !
ezobnjlv!b!l_" pw_, !vib{pwbufmf!gspkflupw/!Tvetl !{es
wzBbepwbr ! gmfyjcjmo,!qsjtqgq tpcfojflob!{ .1 mbef!’  ebkpw

Dizcz!gqsj!qpvBju !ofeptubup, o' di!°  ebkpw!t” ! pwf_
adajov [35].

-Charles Babbage ! wzo- mf { db! gsw_, i p! bobmzujdl , ip!qgp. ubdjfip!
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W{oj Il !'"wf_ 1" "dite-u!b!{bwfefojf! MMN!) Mbshf! Mbohvbhf! N
analyzy, ale aj samotnu podstatu rozhodovania. Kymgs f eu’ n! t b! gp{ psoptr ! t° tusf
Il bv{ bmjuv! ) gsf-dpdndstictka aralftikap (olr. d.b-4 pines sa do popredia dostava

tdi pgqoptr ! gsfew ebr!lcve’  doptr ! ) q preseriptivna analgtikal kdeo b mz uj |
tuspkpw, vwf holjjfdwfl mj hf odjvip_ocowdsw !veks p dofbtkfmifsqpe {jivpbhe pwb o j

Qpenotelo u* e pmp,. o m@t'New StutBRnds Nearly Half of Executives Trust
Bsujgjdjbm! Jouf mmj hfodf! Npsf! Uibo! Uifntfmwft#!) Og
veducich pracovnikov doéveruje umelej inteligencii viac ako sebe) z roku 2025 [36] by 44%

wsdi pmpw di ! nbobB,spw!cpmp! pdipuo”" di!{nfojr!twpkf
z&klade rady umelej inteligencie, a 38% by dbéverovalo umelej inteligencii, aby v ich mene

qsjk nbmb! pcdipeo,!sp{ipeovujb/!Qsjupn! 85&! wfe’ dj
sbe-n!BJ!wjbd!bl p!twpkjn!gsjbuf_pn!b!spejof-!Db!6E¢
ziskané pomocou Alnahr. e { bk” ! bmf cp!  btup! pcdi .-e{bk-!usbej o
obkn_!w!pshboj{-dj.-di!'t!sp. o' nj!gs knbnj!obe! 6! nj
sftgqpoefoupw! gpvB wb! hfofsbu wofl!lo.tuspkf!BJ! ob! e
qpvB wbk®lojflp_Ipls.ulefoof/

Srozvojom systémovLLMb ! bvupnbuj { pwbofk!tgs-wz!" ebkpw!w{oj I !
informacie bez toho, aby sa stratila ich hodnota v chaose nekompatibilnych formatov a heterogénnych
zdrojov- ' l ups'sbhe pg 'dbb Y mpBjuptr ! bl ezobnjl b!gpeoj !l pw di!c

Of vtu-mz!o.sbtu! {mpBjuptuj!blezobnjl z!pcdi

Tubwfco duwp!eoft! fm !w.Bozn!w {wbn! w! pcmbtuj!tqgs-
j{pmpwbo,!jogpsnb, o,!tztu,nz-!'!obenfso.!czsplsbdjb!b
Ujfup! w {wz! tb! tuvgiivk’” -! gsf upbBfs'bf{ b f pryquidj vplfvéntl j p ¢ o , !
ufdiopm hj -!nfojbdjdit!tb!qgpBjbebwjfl!{.1b{o |pw!b!
Kfejof, optr! tubwfco di! gspkflupw! wzgm wb! oj fmfo! {!
o-speo di!'opsn-di! b!sfhvmb, o di !ogrpdR{ld ebh 5v1-7).dast w! s { «
wzBbevkflgmfyjcjmo -!joejwjev-moz!qgs tuvg!lv!lIbBe,n
tztu, npw!sjbefojb!rbBlp!sfbmj{pwbuf_o /!W i_bepn!ob
nopi ! tgpmp, optuj! pcsbdbkgpoobl!bépéd .owgpfudfjbpmy-{'plwbms ! sj
qsfr b-Buhiobp"{ b, obk’  djdi!gjsjfnlgpo Il blgpepco. ! qgspevl i
WHe  tmfelv!iupip!tb! btup!tus-db!ipmjtujdl' !lqgs tuvgqg!

Rozhodujucim faktorom konkurencieschopnosti sa stava prispésobovanie sa neustalemu

qs mfwv!opw di!ufdiopm hj ! b!qpBjbebwjfl!usiv/!F
npevm.sof!tztu,nz! wo bl ! atblk’ Il p. wWfllIv!l{grsfja zq! ttjplc j bapu p !
{e'wibbl!o-Imbeo,!sfw {jf!{p!ltusboz!w wpk.slpw-!1up
stavebnych procesov.

Tgpmp, optuj ! tb! tu.-wbk” ! svlipkfno I nj!ufdiopmphjdl i
obnjftup! upip-!bcz!vs dimfof! {bwjfemj! jomdniad wof ! |
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ousvlu®sb!tubwfco di! pshboj{-dj !kf! btup! {mpBju’" ! fl
btup!v{bwsfu di!tztu,  npw!l ppsejopwbo’ di ! owgdkusfeo d
2.1-10).

o
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Obr. 2.1-10 Podniky sa skladaju zo vzajomne prepojenych systémov, ktorych vzajomné
gsfgpkfojf!wzuw.-sb!gspdftz-!lups,!tj!wzBbevk”™ !k

Qpe_b'!'qgsjftlvnv-!tlups 'w!splv!3132!vtlvup, ojmj! Lbo
KPMG Canada[37],t b! mf o! 36&! t gpmp,. optu !epnojfwb-!1Bflt" ! w!
w' {obnofk!bmfcp! pemjoofk!qp{ djj-!qgpljb_1!jeflp!{bw
sjfofo /1Jcb! 34&!sftqgqpoefoupw! vwjfemp-!Bf!jdil!sjfo
{bmpBH !0 éemkpdi /! W__ °ojob!sftqgpoefoupw!gsjftlvnv!{.s
wzvB wbojf!dfm,ip!sbev! bm dilufdiopm hj !blop!, jt

w cfd!of wzvB whb/

U.up! of pdi pub! gpejf_br! tb! ob! ufdiopmphjdl" "  di! fyqf :
jogsbousvliu® sozdi! qspkflupdi-!lef! dizcz!n”Bv!tu.r! n
technolégie -ej hj u. mof! ewpk, bu. ! stipj obsw@dbk’bo bimz wpjelgips! o]
. jooptuj-!tbmf!lw mjlofeptubup, of k!tqgp_bimjwptuj! pwf

Qpe_b!tgs-wz! Twfupw,ip!flpopnjdl _ ip!g sb!)XFG*! #Gp
\'621 obs.Bb!{bw-e{bojflopw dilufdiopm hj ! w!tubwfco
bk!ob! qtzdi pmphjdl ! gsf I5,z&8hkdzani¢ mvythiweshbatdgiilv{ - 1 b{ o | pw/
tubwfco duwf! obs.Bb!ojfmfolob!ufdiojdl _ !rbBlptuj-!
{1 b{o I pw/!Nopi !{-Ib{o dj!'tb!pc.wbk” -1BflgpvB wh
projektov experimentalne pracoviskoaurobiznidi ! #gpl vt o di !l s~ mj |l pw#! b! of
e"tmfelz!n”"Bv!Iwjftr!l!lepebup, oo nlo-Il mbepn!b!sj{jl
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Obr.2.1-11Qsf ! I bBe' ! gqs qgbe! gqpvBjujb!  ebkpw!gpo® |l blusi!t!sj
a automatizaciu procesov.

Tubwfco duwp! kf!wf_nj!sp{nboju, ;fegiohdnef! qspkfl uz!
o gfdjgj !l «I-mb{t\jlggadob, 'obr.4316)f € @] typ ! u pobr,B1a)bsun 2/ )
Qsfup!kf!lgsblujdlz!of npBo, ! wz uwpsgsiémktarytblyt uo” ! voj wi
epl pobmf! wzi pwpwbm! wo flon!ld qgqf dj gulp! gb®@s pblebwlvh

W tobif!wzspwobr !tb!t!sbtu  dpv!{mpBjupt® pv!tztu,npw

wjbd! vwfepnvkf-1Bfl! 1_° pn! I ! fgflu wofk! tqgs.wf!"  ebk
{ kf eopesamdinejpfsdi j ufl u> sz! gspdftpw/! Sbtu’° db! {mpBjuptr
tj!wzBbevkflopw.,!qgqs tuvgz-!qgqsj!lups  di!tb!qgsjpsjub!
pshboj{-djv/! Qs-wf! ufoup! gptvo! cvef! owefh{olspiph
koniec érydominanciee pe - wbuf_ pw! t pguw_,sv!b! {b, jbupl!, sz!{nztn

Vwfepnfojfltj!pcnfe{fo !'vojwfs{.-mozdi!sjfofo ! b!{shb
qgsjps u! {! v{bwsfu di! gmbugpsjfn! b! ispnbefojb! °~ eb
ousvlu®  spwbo,! tgsbdpwbojf! jogpsn-wodjse/j!fUf{onufpolzd put!v o
ekonomike a technolégiach, opisané cez prizmu tzv. priemyselnych revollcii. Aby sme pochopili, kam

tubwfco duwp! tnfsvkf! b! bl ' kf! kfip!cve df! tnfspwbo
| poufyuf ! o uwsuf kdrevolici bad hutomatizagief andigitalfzacie po personalizciu,

puwpsfo_, !°uboebsez!ble.-.upw !'npefm! {bmpBfo" !ob!tmvBc
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uwsu-! gsj f nz (Priemysel 4.8)f pigianpriedhysélna revollcia
(Priemysel 5.0) v stavebnictve

Technologické a ekonomické o u-ej - ! t° ! ufpsfujdl ! I podfquz! qgpvB whb.
tgpmp, optuj ! bl iptgpe-~stuwb! w! s™ {ozdi'!©°ou-ej. -di! w wpk
joufsqgsfupwbr!s”™ {of/
i uwsu-. ! qsrevolacat4Rmanflcp! Joevtusz! 5/ 1*1 t° wjt !t!jogj
automatizaciou, digitalizaciou a globalizaciou. Kf eo' n! { ! kf k! I_ "  pw' di ! gswl
wmbtuo' di! tpguw,spw di! sjfofo -1l u/! k/!oqgfdjbmj/{

| pol s uof!” mpiz!b!gpeojlz/'"Ujfup!sjfofojb!tb! btu
bmf!cf{!epebtup! ombich'gsbwmpwbuf_ o /

Piata priemyselna revoltcia (5IR)jew! t° bt optuj !w! tl pse fk!g.-{f!lpod
ako4lIRF ! Nf e{j ! kfk!i mbwo k! {.-tbez!gbus !w__ o jblqgfstpo
spwbojf!l!tqgsjtqg tpcjwfkofk-1gmfyjcjmofkoe fk!b!gfsH

{bnfsbo n!ob!qgfstpobmj{-djv-!qgpsbefotuvap! b! npef m:
qgf lupn! qgjbufip!iptgpe.stlfip!tqg tpcv!kf!wzvB wboj
gsblujdlz!ofnpBo,!cf{!wzvB wbojb! pwwiskd' di !  ebk,j
12).

FOURTH INDUSTRIAL REVOLUTION FIFTH INDUSTRIAL REVOLUTION

(4IR OR INDUSTRY 4.0) (5IR)

vl
X
0 e
Closed Froprietary In-house Open data Open source Consulting
data Software Development

Obr.2.1-121 uwsu' ! w{ps!tb!{bnfsjbwb!ob!sjfofojb-!{bujb
na personalizaciu a Udaje.

Wzuwpsfojflbgmjl. -djflgsfl!tgqpmp, optuj!w!tubwfco du\
pshboj{-dj.-di!of {dpe vkffojkffilkéeplt qhemo di!tqgpmp, optu
|l sbk o!cf{!w sb{o di!°  gsbw!b!wzmfqge fo /! Qsbwef gpe|]
sjfofo !'{ptu-wb!o {Ilb-!1qgsfupBf!lbBe.-!pshboj{.-djb!i

gpenj fol z-!1ups  !ndyiduane Bravywz Bbepwbr ! j
Kf!t e mfBju_,! tj! vwfepnjr -! Bf!l °tqfocwB! ¢ gredpdklaxla dj b! uf ¢
joejwjev-moz! qgs tuvg!lv!|IbBe nv! gspdftv-!gspkfluv! b

univerzalneho ramca, nastroja alebo programu bude potrebné jeho podrobné prisp6sobenie a
gsjtg tpcfojf! ubl -1 bcz! tbg’ gipbem! ki fod jzd fl boB,e!f ckd H jgpboel bsw | uzo f
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projektu.

Qpe_ b! t g sDekddova@ie diatej priemyselnej revoliucie" [38] 38] [38] sa v tomto roku
gsjcmjBof!61&!'wsdi pmpw di ! nbobB,spw!w!s”{ozdi! pewv
gpl sp. jm diltufdiopm hj ! b!_vetl di!pecpso di!{obr
gsjtg tpcjr!t{nfo-n!'w!ej{bkof! w s pwz upwyp sbjmflcupb Iqlp Bj k
personalizovanu vyrobu.

LbBe' 'qspdft!tj!wzBbevkf!w wpk!kfejof, of klgvol djfl!b
tubwfco,iplqgsjfnztmv! b!s”™ {opspeppwt Igsipk bochognizh wivle]j f !
pripadov, ktoré{ b | b Bmedstavujuk f e j o f  opotiubiap(dbj. 2.1v13)/ ! LbBe' ! ubl  up! gs
t wpkf!wmbtuo ,t!oqgfdjgjl -!'b!/wzBbevkf!tj!ljoejwjev.moz!
bobmzujdl  ip! gspcm, nv! w! |l poufyuf! s”  {ozdi! gs tuvgpw
wf opwbof k! t us pk pwe stboru udajévdifamic! (dbor. D268 m’

Pipelinew! | pouf yuf!ejhju-mozdi!qspdftpw! kflqgptuvqgoptr
l ups _ !vnpBivk” !bvupnbuj {pwbo !'bmfcp!ousvlu’” spwbo’
Bj wpuo ,ip!dzl mv!Igspkfl uv/

DIFFERENT SEQUEMCE SAME

PROCESSES RESULT

10 000 000 000

use Cases

Obr.2.1-13J o e j w]j eawariabditpa bbchiodnych pripadov{ o f n p Bpbkusy b
wzuwpsfojflol . mpwbuf_o di!v{bwsfu di!gmbug

O.o ! Bjwpu! tb! vB! wl nopi " di! pi_bepdi! {nfojm!qgpe! wgmz
i pwpsjr!t!plto-~tuvqgf! opwfk! fubqgqz!w!iptqgpe-.stl pudé sp{ wpk
i ptgpe-~stlb!t°r bB!pshboj {pwbo.!qgpe_ b! | eerejddzhatpstib wj ej f
a otvorené Gdajeo b! Bj bebo ! gs pev | upotniehkadnpidej pienyseinej revblici !

l_°" pw !w ipev/!

Ako uvéadza ekonémka Kate Maskus v knihe "Private Rights and Public Problems: The
Global Intellectual Property Economy in the 21st Century"[391.3 123! \ 4: ~ - 1 #Bj kf nf | w!

{obmptuofk!flpopnjlfl!blcve  doptr ! gbus !'u n-!lups
tovar".
Qsf di pelob!qgjbuz!fl popnjdl" !'"sfBjn!{obnfo.-!{nfov! {bn

o uboebsez!b!gmbugpsnz/! Tqgpmp, optuj!{b, o lvg or brlpe
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npef mpw! psjfoupwbo di!lob!tmvBcz-!lef!imbwo n!blu wpn
u’° ejb!l bswbse! Cvtjoftt! Tdippm!3135!\51~1 gpvib{vkf
voreného softvéru (Open SourceTpguxbsf - ! PTT*/ ! Qpe_ b! uf kup!ou’ ej f!
we ful' di!tpguw,spw di!l epw!b!ojflups !l pnfs,_ o, !ty

of oupw! PTT/ !V Cf{ ! PTT! cz! t qp mgratvge prosiriedkoz. o b mp Bj mj ! ob ! t

Budovanie podnikovych ekosystémov bude v stlade s globalnymi trendmi postupne pre-
di ~e{br 1 ob!qjbuv!flpopnjdl® ! gbsbejhnv-!w!lupsfk!t]!
nfsbo,!ob!® ebkf !t uboizobva®vd pwsfajpsjtptbpbpt! gf wof!
opwbo" " nj!tdfo.snj!qgpvBjujb/

Eradigitalizacie { nf o ! gpnfs!t m! w! pewfuw ;! opal épepbuligipmpwi bo
tgpmp, optuj!{bl mbeb"!twpkv!I polvsfodjftdipgoptr !ob!t
désledku toho sa stavebny priemysel posunie od starych rigidnych systémov k flexibilnym,

adaptivnym ekosystémom, v ktorych budu zakladom riadenia projektovotvorf o . ' uboebsez!b!jo
erabilné nastroje. Koniec érydominancie e p e « wb u f _ pwtVvol mpweéjprostretije, v ktorom hod-
opuv!ofcvef! ef gj oyweiho ztrojovdha kodub Hu whp dy bmj { pwbale di ! | pof |

tdi pgoptr !l qgsfnfojr!”  ebkf!ob!tusbufhjdl”®!w ipev/

—

—

$
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KAPITOLA 2.2.
PREMENA CHAOSU NA PORIADOK[ O1 AFOJF! [ MPAJUPTUJ

[czup, o' !'1  e! b! b pwsfsd | ! tB2 tbprofuktiz®y p wb 0 j b !

WHvgmzovm dilteftbrsp, jbditcpmjltufdiopmphjdl  !'{nfoz!"
tpguw,sv/!U lvs, pwbmj!tnfs!w wpkb!b!vs pwbmj-!1lups,
{ptubr ! w!° {be /! W  sf! qrmkdaentrplizovahymelatabdzamagniegravangm ! s j fo f
systémom dodavatelia presadzovali licencované produkty, ktoré poskytovali kontrolu nad pristupom a

ol .mpwbuf_optr pv/1Oftl s-!tlqgs dipepn!dmpvepw di! uf
satatokonts pmb! { nf oj mb! ob! npefm! gqsfegmbuo_ ip-!.  n!tb! gp\
hju-mozdi!tmvBjfcl/

Tento pristup viedol k paradoxu: napriek bezprecedentnému objemu vytvoreného programového kodu

tb! w!tlvup, optuj! gqpvB wb! mfo! nbm-! btr ! {l ofip/!L e
gpusfco,-!'qgqsfupBf! ujf! jt u, adagppkevanéV gesiatkachy alebalstotkach t* ! qp q
gsphsbnpw! s {oznj!tqg  tpcnj - ! b![ups!pbwkfEiw!tsb.!nvdg!!{ubfgkmbjutju
vyvoj, ktoré st nenavratné.Ob gsj f 1l ' upnv! gsjfnztfm!lqgplsb, vkf!w!sfaqgs
produkty s minin- mopv! gsjebopv! i peopupv! gsfl! I pof_ o,ip! gp
p. bl -wbo !'usiv!blp!tlvup, o di!qgqpusjfcl/

Qpe_bl!gs sv, |l z!Efgfodf! Bdrvjtjujpo! Vojwfstjuz!)EE
ujoh!Hvjefl!\52~A1tblo-lI mbez!ob!w wpk!tpguw, sv!n” By
upspw! ws.ubof!{mpBjuptuj!tztu,nv! b!nawwmf of k! uf di c
splv!3119!'qgqpizcpwbmj!plpmp! 211! VTE!ob!sjbepl! {esct
ob!°  esBcv!tb!n” Bv!wzo gmi br ! bB!ob!5!/ 111! VTE! ob! TMF

Mf o! kfeob! { p!t° -bebmetrickdj@&®!-b qBnfj!Inkl'ji dftjbulz!njmj opw
(obr. 6.1-5). Podobna situacia je aj v systtmoch ERP(obr.54-4)- I | ' ejt 1l vtjj ! p!lups' di!
ujnflt!wlqgjbufk! btuj'!lojiz/!Qsj'!cmjBoepn!qgpi_bef! wo bl
ebo’ !ipeopuv-! bmf! gvmedhanikky presfiva 0dajd npedzizdgtadzau, APk !

qpvB wbuf_tl bh! b mibicerp Hspstéine. Napriek popularnemu mytu o rozho-

evk’ dpn!w {obnf!ubl {wbofk!cj{ojt!mphjlz!kf!lsvu.!sf
{ I mbeof!t" ! gmo_ ! { bt ubvglégacy cbie)-o! b aurp soé pw'! kiflegrapIn!° f mp
{gf . jrtgsfopt!”  ebkpw!nfe{j!ubcv_lbnj!b!l pngpofounj!
podnikania.

We  tmfelv!iupip!tb!v{bwsfu !sjfofojb-!lups,!tgsbd’ w
{n_up, o, !#o gbhfupw_ !'flptztu_ nz#/ ! Ujfup!{wmpBEmv'-! obw
bsn.eb! nbobB 6 s ypolopgrdadnanvskf Bljj ndfi/!'! Ub | . spavypldaiobj@rnjelen dj b !

of fgflu wob! {!i_bejtlb!{espkpw-!bmf!wzuw.sb!bk!Isju
mp, optr!tu.-wb!{.wjtmpv!pe!” {Ifip!plsvivipecpso | pw-
ckého bludiska.
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Of vtu.-mz!o.-sbtu!nopBtuwb! I ev-!qgp, uv!bgmjl . .dj ! b!sbt
uf_njlwjfemjl!ll!lgspspef{dw!, pmpBj tpnf ejl v I ptztu, nv! JU! w!
Bflgqsblujdl . .!jngmfgspuudfbbegbjyphbm| vz djpdvdivdjgried qp. uv! b

fgflu wob/! Tpguw,spw, ! gspevliuz!wzuwpsfo_,!cf{!o.mfBju
wzBbevk” ! {ob, o, !{espkfl!ob!jngmfnfou.djv!b!gpeqpsv-"!Db

Qpe_blou’ ejfltgpmpwoppwhodNdILgopéwzl 43),wgpasked w! t ubwf co
eo,!ewfleftbrsp, jblcpm!dfmptwfupw ! sbtu!gspevl!l uj wj
sp., oflw!l gpspwobo !t!sbtupn! 3-9&!w!dfmpn!twfupwpn! i
w spcf/ ! W Tgpkfo di!ou.-updi !t balpacomigaotd @0jrovj ub! gs . df !
l pw! 31/ ! tupsp. jb!{o Bjmb!p!lgpmpwjdv!\54n]/

Sbtu’ db! { mpBj inofadiab!" tvtbwsdfpuwtr ! " ebkpw! {ipsejmj!lpnvojl
sa stavebnictvo stalo jednym z najmenej efektivnych odvetvi (obrazok 2.2-1). na 22 biliénov USD do
splv!3151-1! »pttjlcvef!wzBbepwbr!w sb{o,!{w ofojfl!fgf

Ingdex {1995 = 104}

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

Labour preductivity of the added value in volume per hour worked inthe ELUL 1995-2021 {index 1995=100)

220 :.ﬂr.-_-.:..--l i g f

EDG /

180

[
=1}
(=]

140

1895 7000 2005 2010 7015 2020

source: Eurostat

Obr. 2.2-1 Uzavreté a komplexné Udaje a v dosledku toho slaba komunikacia medzi odbornikmi
wjfemj!l!lupnv-!Bfltubwfco duwp! gbus ! nfnea{j!obknfofk!f
zaklade [44], [45]).

Bl p!'tb!{e” sb{ivkf!w!ou’ ejj!tgpmp, optuj ! NdLjotfz!) 3
tubwfco duwf!vBlojf!kf!wpmjuf_o,#-!w{i_bepn!ob! sbt
{ewpko-tpcjrlufngp!sbtuv!tj!tubwfco dwiwp! vB! ofn” Bf
produktivity [44)/ ' Qs f eqgpl mbe- ! tb-!I Bf!l hmpc.-mof!o.|l mbez! ob! tL
cjmj opw! VTE!w!splv!3134!o0b! pwf_b!wzoo jv!® spwfil!l ep
efektivnosti stdva nielen relevantnou, ale aj kritickou.
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Kfeo n! {1 1_° pw di!tqg tpcpw! {w ozfedptanelh gf kfiewppvuf bk
ousvliu>s! bgmjl.dj ! b! bsdijuflu®s! e-upw di! flptztu
obeczup, o,!wstuwz! bctusbldjf!b!{czup, of ! {mpBjuptr -1

priebehu rokov.

Od silosov k jednotnému datovému skladu

" n!wjbd! ebkpw!pshboj{.-djb!{ispnbB, vkfWl{iu ' mépbBojpf
sp{usjfoufoptr!vlimbebojb!jogpsn-dj !w!j{pmpwbo' di!t

bl p!tubwjufmjb-!lups !tb!tobBjb!gptubwjr!nsblpesbaq!
Obeczupl! jogpsn-dj ! ojfmfoBf! tr bBvkf! gs tuvqg!l! gs-
sp{ipepwbojf;!l bBe 'l spl!kfl!gpusfco,!pqgbl pwbof! Il pou

LbBe-!" mpib!bmfcp! gspdft! kf!qgfwof!gsjgpkfo' !l !thbi

w' nfob!”  ebkpw!nfe{j!tztu,  nbnj!tj!wzBbevkf! {mpBj u
w! kfeopn!tztu, nfl!ln Bv!tqg tpcjr!sfrb{pw,!{mzibojb!
onesl psfo,!bluvbmj{.-djf!bl!evgmjdjuo,!jogpsn.:djf!o’
sv, o n!{pt°mb, pwbo n!b!gpspwo.wbo n! " ebkpw/! W e i
btv!sjfofo nle tmfelpw!sp{usjfoufoptuj!ofB!w wp!

Uf oup!gspcm, n!kfl!vojwfs{ -moz;!ojflups,!tgpmp, optuj!
sjfofojfl!wlsifalfwhk: djjjolgpsnb, o, !'uplz!ep!dfousbmj{pwbo
i p! bl ptkfeov! wf_ 1" 1ubcv_Wovfulkp!'"topjstik! n” Bf uf badf mbel
pckflunj/!Obnjftup!eftjbupl!s”{opspe’ di ! u(orazakj f 1 ! b!
222-!"lups ., !'vnpBi vkf;

njojnbmj {pwbr !tusbuv!® ebkpw<
petus-.-ojr!qpusfcv!iofvtu-mfk!ibsnpoj{.-djfljogpsn-
{mfqge jrleptuvgoptr !b!l wbmjuv!® ebkpw<

{kfeopevo fojfl!bobmzujdl ip!tgsbdpwbojb!b!tuspkpyv

[pt° mbefojf! " ebkpw! tp! tgpmp, o' n!°ouboebsepn! {obnfo.
gsfwfe’! ep! kfeopuo_,ip! b! tuspkpwp! , jubuf_o_,ip! gpsr
| pouspmpwbr ! jdi! joufhsjuv-! bobmz{pwbrbr j cib!! vg!s$ k. mb
nbobB,stlzdi!sp{ipeovu /

Lpodfqgdjj! joufhspwbo di!tztu,npw! vl mbebojb! e.u! b! j
cvefnflgpespcof ko jf!lwfopwbr!w!lbgjupmf! #VI mbeboj f! w
npef mpwbojb! b!ousvliu’ spwboj b! "’ eioly fTwmisfortndcia tdajovidagype s pc o
cousvliu’  spwbof k! gpepcz#! b! #Bl p! o uboebsez! nfojb! isv;
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datovému modelu".

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

APP2  CAD1 rma

CAFM  CAD32 - = “_-;i--l.l-i

= _ -

...... — L |

6 & =

Fragmented Data Data Sources Data Storage Grouping and

Systems Functions
Obr.22-2E-upw-!joufhs-djbl!petusbZvkf!ltjm.-1{mfqgevkfleptu\

podnikové procesy.

Poo usvl u'bslpfwim’o, fo ! " ebkpw! kf! bm n! mphjdl  n! I splopr
joufhspwbo,nv!® mpBjtlv! tb! ufoup! gspdft! w sb{of! {kfe
tdi nz-!evgmjdjuo,!°ousvliu’®sz! b! {mpBju,! w{adehész! nf e { ]
jedingm datovym npef mpn-! . n! tb! fmjnjovk® ! wo  upso.! ofl po{jt

validacie. Validaciab! { bcf { gf fojft’lwhbm|] mbeodemjkptwt gfl unj ! wo ful
gspdftpw! bl gpespcofko jfltbljnlcvefnf! wfopwbr!wlgs tm

WH{  -wfsf ofk!g-{fltb! ebkf! {ptlvgjb-!gjmusvk’” ! b! bobr
Yt. ubojf-lo-tpcfojf*-1w qp, uz! nf(ed{j24ubracasddam j -! t u’' q
tb!tu.-wb!gptuvgopt” pv!Isplpw;!{cfs-1ousvliu’® spwbojf-1]
b! pepw{ebojflep!lpof, o di!bgmjl.dj -!lef!ltb!jogpsn-d
Viac o vytvarani takychto scenérov, automatizacii krokov a budovani tokov spracovania si povieme v

kapitolach o ETL-procesoch a pristupe k datovym potrubiam.

Ejhju-mob! usbotgpsn-djb! ufeb! ojf! kf! mfo! p! { kf eopeveo
obenfsof k! {mpBjuptuj!gsj!tgs-wf!  ebkpw-!qgsfdipe! pel!d
| 1''sjbefo.nv!gspdftv/ !’ n! ojmBrejejkddlje pofrelre By jej godport. b s di j uf
B! w! cve  doptuj! n”>Bfl! 1l el blp!ubl" ! " gmof! {nj{o"r ! b! vt
analyzuju, systematizuji a transformuju tudaje.

Integrované’® mp Bystémyv np B vk™ ! gsf di pumklaub! bhf oupw! t !
inteligenciou

' plludaje asysttmynf of k! { mpBj u,-!'u n!nfofk!| ebkkWVeopévoby
tq  tpc-! byywjjgodmasfirttb! {cbwjr !l ev! b! ob ikébaplkacli i p! ° ebk
presunie z kédu na datové modely, nevyhnutne dochadza k posunu smerom k datovo orientovanému

pristupu (data-driven* - ! q sz& tyngt@koricepciami je Uplne iny spésob myslenia.
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Lf !'tb! mpwfl!sp{ipeof!gsbdpwbr !t!® ebknj!w!dfous:
nie su len "surovinou" pre aplikacie - teraz su zakladom, okolo ktorého sa buduje ar-
chitektdra, logika a interakcia.

Usbej. o !'qs tuvagbl {wgsbwdf! ¢bkpwb!wl bl!pos pmwojl!dh qmjgls.
r bBl pg-eoz!czsplsbujdl '  'tztu, n;!'wjbd’”  spwidpw,!tdi wb_
kumentovqgs pt usfeo duwpn! gs t mvo o. Sddzvojonpdigitaimycrs techioldgii | qs p e v
cvef! psb{! wjddldfta pdip!piftritimalizablv| mbebr ! b! gpvB wbr I n
tl vup, of lag puts!f cwe fll.qpv B whr

Logiku minimalizacie prevzali predajcovia. W! { « v k n f ! { k ukdadapi& av spriicoviarha! idajov
sapracaq p v B w prestva zofflihe aplikdciiao - t uspkpw! ep! dmpvepw di.!t mvBj

KoncepciaSaaS) t pguw_, s! bl p!tmvBcb! bmfcp! #t pguw_, s|'! bl p!tm
usfoepw! w!npefso'"di!JU!jogsbousvliu® sbdi-!llups' ! vi
bgmjl -dj -n!gsptusfeo duwpn!joufsofuv!cf{!upip-!hbi
ob! wmbt uwb dpdiqg/p!

Na jednejstrane SaaSv_ bio |j mppwboj f - | {job @8f dnjpfblewf! 2{bj! qlptelgpsv! b! "’
druhej strane okrem zavislosti od logiky konkrétnej aplikacie spbsobilo aj° gmo” ! { - wj t mptr ! gp\
pe! dmpvepwfk! jogsbousvliu® sz! gptl zupwbuf_b/! W gs qgbe
epl podb! uswbm, nv! {bcmpl pwbojv!gs tuvgv!l!  ebkpn! bl!
Gdaje q p v B' wph préci sbaplikdciami SaaSv mpBf o . ! ob! t f swfspdi ! qptl zupw
{gf optuo_ !sj{jl  'esdBjjfwydo 'n!’ g -tWzddilltdsefpeqj t pw/ ! [ nf
qpvB wbojb!n Bv!nbr!{blo-tmfepl!bk!{w ofo,!lo-|lmbez!

Vyvoj umelej inteligencie, LLM-b hf oupw! b! gs tuvqg! {bnfsbo !'ob! ebkf!t
jditusbej, ofk!gpeplE! bl gdbeny {nldfj vl FobAgmj | -dj !'b!tm
di peofk! mphjlz!b!ltgsbdpwbojf!  ebkpw-!t!qgs dipepn!bh
ligentné systémy, ktoré pracuju priamo s udajmi.

Qsfup! tb! w! JU! peefmfojbdi! b! ob! " spwoj! nbobBnfouv!
dijuflu® sbdi-!w!s.ndj!lups' didhfbdudpnw!vie!pmp I! t mo/fBlc g j! feo
{ojBvkf!{ -wjtmptr ! pel gmbugpsjfn! TbbT/

W!I obo pn!l gs tuvgf!tj!vwfepnvkfnf-1Bflusbej, K o.!q
SaaSt b! n” Bv! wp! wfl v!I bhfoupw!w sb{of!{nfojr /! Ujfu
dsfbuf-!sfbe-!vgqebuf!boe!efmfuf”* !l ebubc.{z!t!pc
tuto logiku prevezmu agenti s umelou inteligencioy46].

-Tbuzb! Obef mmb-! hfofs.-moz!,24bej uf_!tqgpmp, optuj ! Nj ds|

Pristup zamerany na Gdajeb ! wzvB wboj f! bhBblUupw! BJOMMPN! fu! obeczup,
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u' n!{o Bjrtgsbdpwo ! {brbBfojf!{bnftuobodpw/!BI!t 1" e
bobmz{pwbr -! wj{vbmj{pwbr ! b! gpvBjr ! qgsj!sp{ipepwbo /! C
o gfdjbmjtuj!gs tuvqg!l! bl uv kmtaebd pproogop agentod [LMautoo b! oj f |
maticky vo forme hotovych dokumentov a dashboardov .

Pri manipulécii s tdajmi o~ n! cv e’ ! qpn - urbelejinteligenuie @k & ¢chaty LLM. V po-

tmfeo di!splpdi!tb!gsfkbwvkf! usf dceatqg rddnpdate, Hefeie)) us bej
tnfspn! I ! gpvB wbojv!wf_1I di!kb{zlpw di!npefmpw!) MMN*
upwbr !'gsjspe{fo" 'kb{zl!b!bvupnbujdl z! hf ofistgrakcu™ ! wi pe o
S0 systémami na spravu Udajov (obr. 2.2-3).

DB CRUD Ul DB LLM PROMT

BRaded EENT [pwiipa

— > - e

‘I".IJ

SER-

-\_

Obr.22-3Alobi sbe ! b!joufhsvkesjfTmpBgpt bvebubwzimw,_!!usbej,
aplikacie a CRUD-operécie.

V nasledujicich37 ! nftj bdpdi ! cv e t@imelaiht@ibenciaazalldy t br |
nftjbdpw!cz!ubl nfs! wo fumegdlinteligeneid[4vpi mb! hf of spwhbr !

-Dario Amodei- ! hf of s+ mo z! s | bLMAnthropid, mayqe B025. opt uj !

Napriek rychlemu vyvoju nastrojov na vyvoj umelej inteligencie (napr. GitHub Copilot) budd v roku 2025

w wpk-sj!tu-mf! {pis-~wbrt!tI_°" pw ! mpiv! w! upnup! gspdf
btjtufounj:;!bvupnbujdl z! | gendriigiaazyuSQk & Famdasyving atomovp v B wb u
obtmfevk  djdi!l bgjupm-di*!bmfcp!qg °©v!l elob!bobm {v!I°
usbej.  o,!gpvB wbuf_tl !'sp{isbojblbgmjl . .dj /

Sp{°jspwboj f! npef mp wako sufjanmfkdvé modelyfbode hracod jsibu vyvoja

izcsjeo di!bsdijuflu’® s/ !Obnjftup!”  gmo._ ip!'eqBtftonfbjb!p
cz'! twfelbnj! joufhs.djf! dmpvepw di! tmvBjfc! t! mpl .n
gfefsbu wof!v, fojflvnpBidvkf! wcfgooviummpe fumz lgwsrft miwlb! j| @
ep!dmpvev/ ! Tgpmp, optuj!tjltubl!n”Bv! {bdi pwbr ! | pouspmy
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gpl sp. jm ntufdiopm hj.n/

Data Storage Grouping and Filtering Agi?ii:;gn
e EEERREERE % Data Grouping
ERPp [T € Data Filtering f
CAD > =5 Data Sorting ’ (.?C) —
R R ' 7% Data Conversion
o) a Management
il = via LLM chats
<2 % ©/ and promts

Obrazok 2.2-4 Zakladné operacie zoskupovania, filtrovania a triedenia, po ktorych nasleduje
aplikacia funkcii, budd spracované pomocou chatu LLM .

Cve doptr ! tubwfco duwb! cvef! { bmpBfaoudovéhd vykounacj o. dj
joufmjhfouo di! npefmpw-!lups_,!cve’ !tgpmvgsbdpwbr ! ok
spravy Udajov. LLM vnpBqpV B wbuf_pn! cf{! imcpl di! ufdiojdl'd
databazami a datovymi skladmiub |l - ! Bf  cve’ ! t wpkf ! epub{ z! giacenv mpwhbr
agentoch LLM aAlb! p! upn-! bl p! gvohvk’ -! cvefnf !oiupswplsuj'rs!'pwiblok
formaty Udajov".

Spravne usporiadané Udajeb ! kf eopevdi ,-!_bil p!gpvBjuf_ o, hidleabmzuj d
v _ b ipraguls infformaciami,aleqpn” Bk!' nj oj nbmj { pwbr ' dizcz-!{w ojrIf
procesy.

Od zberu udajov k rozhodovaniu: cesta k automatizacii

WE bme di! btujbdi!lojiz!tb!cvefnf! gpespolepméujifbpcf shb
bl p! tb! " ebkf! tu-wbk”! {. I mbepn! qgsf! sp{ipepwRaojf-! b
obrazku 2.25jeuvedenygs | mbe! ej bhsbnv! {o.{psEivk  dfip! gptuvaqgo,]
e-upwp! psjfoupwbopn! gs tuvqgf/! Ufoup! ej bh3jlktaréhd o { p sii
b tbudj podrobne rozobraté neskér v knihe.
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1 [ whatwin '| [ what

'_| happen? r_l to da? —'\

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 quality and refiability

Data Cleaning & Transformation

Muitiple domain-specific databases

| capturing strectured and pnstruciured
o data across different construchion

Continuous Improvement Pipeline

phases

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

IT
1T
|

>
>
I
3
»

‘ CEOMETRIC Shmu- TR Ltk 5 i UNETRUCTUSED
L'_% DATA || DATA [i: DATA

|
L

Obr.2.2-5Prikladl pouj ov. mof i p! { e p |tgkepacqvania a gnayzy Gdapkwvp w
stavebnych projektoch .

Systém popisujuci pc di peo ! qspdftz! tusfeof! wf_ Il fk! tgpmp, optuj
gsjod qf/!'[bi Eb;!{cfs!”  ebkpw-!_ jtufojf-!Ibhsfh.djv-!
w tmfelpw/ ! W fulz! ujfup! fubqz-Inxwtedretickomokantexdepajvia ! of t | ~
praktickych prikladoch:

[ Na prvej darovni prebieha zadavanie Udajov (obr. 3.1-1). Informécie sa prijimaju manuélne

(prostrednictvom hlaseni, formularov, protokolov) a v automatizovanej forme (z API, senzorov,
tpguw,spw di! tztu,npw*/! _ebkf! n”Bv! nbr! s”{ov!
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ofousvliu®  spwbo® /! W ufkup! g-{f! kf! gpusfco-.-! o°oub
jogpsnb, o di'upl pw/

bme pv! ° s pspidcpvanie laftlansformacia udajov/ ! [ bi " b! qspdft z!
petusbi@ pwbojb! evgmjd u-! pgsbwz! di ' obriaok 435).qgs bwz !
U.up! g-{b! kf! sp{ipevk® db-"l eqbskipuwp!Bd $ jl| babpnlj {ubwjbto b!m|
presnosti Udajov.

Udaje potom gqs” ej b! ep! o gqgfdjbmj{pwbo di! ubcvmjfl -1 e.
sp{efmfo di! gqpe_b! gvol o di! pcmbtu ;! sp{qgp. ful k
cf{qf,  optr ! b!jogsbousvliu’®sb/! Upup! sp{efmfojf! vn
ich vzdjomnu analyzu.

Udaje sa potom agreguji a zobrazuju na analytickompaneli ) vI - Bl b* /! Uv!t b! v qmb ui
deskriptivnej, diagnostickej, prediktivnej a preskriptivnej analyzy ! Up! gpn-i b! peqpwf ¢
l_° _  pw, lolwdd4*l;2! )p!'tb!'tubmp-!qgsf, p!'tb!lup!tubmp-1!

usfojb! kf! gqpusfco,! gqsjkbr /! Tztu,n! n”"Bf! obgs | mb
| po, fojflgspkflupw!bmfcp! pqujnbmj{pwbr ! {espkf/
Qpt mfeo !’ spwbimzwizdw, $ ¥+ wf s z! bktoté_pdmahajwmdnitoro-b { p wb u |
wbr I gmofojf!{nm w-1!sjbejr !j owfbrd.4-2).jTietdibfdriaoid q° pwhbr
tb!tu.-wbk”!{.I mbepn!gsf!sp{ipepwbojf!b!tusbu, hjwv
Podobneaj” ebkf !t b! {p!{cfsv!tu-wbk”!t’ btr pv!bttwgthufiHjl dlj .
tb!cvefnflqgpespcof! wfopwbr ! I b B ggdykdajgv; t¢chniky spgracpvanmn ! t b ! {
Gdajov, analytické nastrojeb ! sf . mof ! gs qgbez! wzvBjujb!u diup!qgs tuv

b mo j f:prensepalclzaosu na riadeny systém

WHufkup!, btuj!tnf!tl  nbmfbgspesimmpztpndogpdhwgmzapht o
tztu, nv!ob! w | poopitnphpgbemmz vpwbmj ! qsf di pe! pe!°o uwsuf
gj bufk-!"w! lupsfk!t"tI_° _ pw,!"tl” s!”ebkf! blp! bgmjl .d
wzuw-sbk® !t gsfl . .Blz!qgsf! {ejf_bojf!{obmptu ! Huktbl p! gqsf
vitu a brzdi inovacie v stavebnictve.

Ob! {isovujflufkup! btuj!tupk !'{blup!{e” sb{ojr ! i mbw
|l vupwbo _,!gs tuvqgz! wp! wbojdi!lbBepefoo di!° mpi . .di;

Vizualizujtet wp kf ! j ogpsnb, o, ! gsptusfejf!

(] Vytvorenie vizualnej mapy zdrojov Gdajov (Miro, Figma, Canvag, s ktorymi pravidelne
pracujete.

(7 Pridajte do tejto mapy systémy a aplikécie, ktoréqpv B wbuf ! gsj !t wpkf k! qs
C Identifikacia potencidlnee v gmj dj uo’ di ! gvol dj ! bl obeczup, o'

(] Jefoujgjl pwbr !d'sBfuljddlktirsipeztbimedp! gpeo | pef oj v
prenosu medzi systémami.

Zavedenie personalizovanych postupov spravy udajov

(0 Qsftvolgp{psoptuj!{!bgmjl . .dj !'!ob! "  ebkf!blp!l._
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(1 {eplvnfoupwbojf!{espkpw!  ebkpw!b!nfupejlz!tqgs
usbotgbsfouoptr

O wWzwjo r ! nfdiboj{nz!ob!ipeopufojf!b!{mfqge pwboj

(] TobBuf!tb!{bcf{qgf,jr-!Ibcz!thb!  ebthjp! {be.wbmj! s
zékladom efektivnej organizacie procesov

Podporujte vo svojom time pristup zamerany na Udaje (data-driven)
O obwsi o r !l gpvB wboj djédnotnych feriméoe pafvzajennd vymenu
Gdajov
(] Qsbwjefmof!vgp{psiZ pwbr !ob!gspcm, nz!u" I bk” df!t
stretnutiach timu.

(7 Zoznamte sa s alternativami Open Sourcek nastrojom, ktoré g pv B® wejufod poj f !
svojich problémov

[ b, oj uf ! wiybarte sigededn konkrétny proces alebo subor udajov, ktory je prewbo v! gs . dv!

| _°  pw -! b! vgmbuojuf! obi! qsjt pwnd!t{dd ngfssfbtov olj d ulf 1T & B kof-
Dosiahnutim Uspechu v jednom pilotnom projekte ziskate nielen praktické skisenosti, ale aj jasnu

vl «.Blv!igs optpw!opwf@Qsinfagmpefdzlgsfoljwoe!lw ai/tp!lsplpw
gpBj bebr ! pltwztwfumfojf!b!gpnpd!l ups’ | p_wfl!bluv.mov!

W' obtmfevk® djdi!  btujbdi! lojiz! tb! cvefnf! gpespcofk
harmonizacie (dajov a preskimame praktické pristupy k integracii heterogénnych informacii.

Ptpcjuo® ! gqp{psoptr ! cvefnf! wfopwhbr ! gs tindtengnedatovgne ! s { op s
flptztu,  npn-!lups !'{pis-~wbk”!I_°"_ pw !'" mpiv!qgsj!ejhju

g o M

—
—

—.’/_/_'
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JJJ! BTm
DATOVY RAMEC VOBCHODNYCH PROCESOCH

V STAVEBNICTVE

W usfufk! btuj! tb! wzuw.sb! I pngmfyo" ! pcsb{! p! uzqgpn
nfu ebdi!jdi!fgflu wofk!pshboj{-djf/!Bobmz{vk” !tb!d
tp! ousvliu’”  spwbo' nj-! ofousvlu’ spwbo nj-! qgqpmp° usvl

geometrickymi Udajmi v kontexte stavebnych projektov. Preskimaju sa moderné
formaty ukladania a protokoly na vymenu informacii medzi réznymi systémami
qpvB wbo nj!w!pewfuw /! Pqgjtvk !ltbl!gsblujdl _ !o.-tuspk

wjbdfs' di! gpsn-updi ! eanéh& prestedial watanepspdsobus vI u’ s p

integracie Gdajov CAD(BIM* / | Obwsi vk® ! tb! gs tuvgz! ob! {bcf{qf,  foj
gsptusfeo duwpn! ouboebsej{-djf! b! wbmje.-djf-1! lups,!
tubwfco' di! w gp, upw/! Qpespcof! tb! bobmz{vk’ ! qsblu
modernych technolégii (Python Pandas, LLM-npef mz*! t ! gs | mbenj! |l ev! ob! s|j
uzqgjdl di! gspcm.,npw! w! tubwfco duwf/! [e” wpeiivkf!
l pngfufo, o,ip!*dfwlusb!py9Wipdj { b of k! ©ousvliu’®sz! ob! | pj

o uboebsej{-.-djv!igs tuvgpw!l!sjbefojv!jogpsn-dj /!
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KAPITOLA 3.1.
DATOVETYPY V STAVEBNICTVE

Obke  mfBjufke jfluzgz! ebkpw! w!tubwfco duwf

Wl npefsopn! tubwfco duwf! tb! tztu,nz-! thiqgunjwofd!j 6 b oo & ek
informaciami a Udajmi réznych typov a formatov (obr.3.1-1).Qp{ sj nf 't b! cmj Bo j fl ob! i mb\
l ups,!uwpsjb!jogpsnb, o,!'qsptusfejf!npefsofk!tgpmp, op
i us vl u’ (slgentieto Gdaje majujasnip s hbojo{bswl U’ sv-!obas/ !ubcv_ I :
sfmb, o,!'ebubc.{2z/
Ofo usvl uldasiggywhef" p! jogpsn-djf-!lups, ltojflt®lvtqgqps]
Prikladmi takychto Udajov su text, video, fotografie a zvukové zaznamy.
Wp_ of lo us wvitlaje’! spjwhbwp!” ebkf! {bvk nbk” ! nfe{jgpmpiv!n
ofousvliu® spwbo'" nj!  ebknj/!Pctbivk®!qgswlz!ousvlu’ s
je. btup!pg tbo.!gsptusflelQadulwpme sj {@rmpo asdvl m” spwb

tubwfco duwf!t® ;lufdiojdl !0 qfalebpspjalyoprigbehu! qspkf | up
prac.
Textové Gdaje; ' { bi " bk” twe fulp-! p!qgpdi-e{b!'{! -tuofk!b!

maily, prepisy stretnuti a schédzok.

Geometrické Udaje: tieto Udaje pochadzaju z programovCAD- ! w! | ups  di !'°o gf dj bmj t u
geometrické udaje prvkov projektu na vizualizaciu, potvrdenie objemovych hodn6t alebo
kontrolu kolizii.

Kfl e mfBju,! gqp{obnfobr -1 Bf!l hfpnfusj dIlsamodtatnauf y up w_ !
|l bufh sjpv-!bmf!n”Bv!tb!wztl zupwb' ! wp! wndprikled, di ! us p d
n“ Bv! czr ! t° btr pv! o upavametricke gowiaty CAD* ! ‘bé& b kodw!us vl u” spw
Gdajov (naskenované vykresy). Textové Udajen™ Bv! czr ! gpepcof! pshboj {pwbo,
yousvliu® spwbo, ! ebkf*! bk!fyjtupwbr !blp!eplvnfouz! cf

LbBe' 'uzqg!” ebkpw! w!jghbejfafof&! nlqgpsnw| ppt wi hp{bjlf! jc
tgpmp, optuj /! Pe! ofousvliu’ spwbo" di!”  ebkpw-!blp!t”!p
gps-e-!bB! gp!ousvliu’ spwbo ! {-{obnz! ws.ubof! ubcvmjf
Ulohu pri formovaniinformb ., o . i p! qsptusfejb!tgpmp, optuj/
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STRUCTURED

DATA

U 0 a UNSTRUCTURED

1] DATA

R

— SEMI-STRUCTURED
(3801 | DATA

| GEOMETRIC

[Z][°] <o DATA

) A=— TEXTUAL
' ‘ — DATA

Obr.31-1JoBjbjfg$dwdpwj b!>  ebkpw!thb! nvtjblobv, jrltagsbdpwhbr
gpvB wbo' di!w!tubwfco duwf/

Tu je vzorovy zoznam len niektorych systémov a sulvisiacich typov Udajov (obrazok 3.1-2), ktoré sa
qpvB wbk®!w!tubwfco duwf

ERP(Enterprise Resource Planning)-spracivawe f pcf deff |l u° spwbo  !" ebkf -1 |
gpn-i bk !tgsbwpwbr !qgpeojlpw,!{espkf!b!joufhspwbr

CAD (Computer-Aided Design) v kombinécii s BIM (Building Information Modeling) -wz v B wb !
hfpnfusjdl !'b!gpmpe usvliu’  spwbo_ ! " ebkf! ob! obwsi pv
n! {bcf{qf, vkflgsftoptr!b!lpo{jtufouoptr!jogpsr

GIS) Hf phsbgjdl ,!'jogpsbddvafltzhédpntztuk)dl nj!blousy
dj f_pn!wzuw.sbr!'b!'bobmz{pwbr !l bsuphsbgjdl !° ebkf

RFID(Radio-Frequency Identification) -wz v B© wb! gpmp°o usvIl u° spwbo !  ebk:
t mf epwboj f!nbufsj. .mpw!b!{bsjbefo !ob!tubwfojtluv!

ECM (Engineering Content Management) je systém na spravu technickych udajov a
dokumentécie vratane g p mp° us vl bW!'oodwhs'vdiu” spwbo' di ! ebkpw-!
w Il sftz!b!lpoousvl,6 o,!eplvnfouz/
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Uj fup! b! nopi ! _ bme jf! tztu_ nz! tgpmp, optuj! tgsbwvk®
ubcv_ | pw' di ! ‘kompléxmévgéomedrické mddely, a poskytuji integrovani spolupracu v
procesoch navrhovania, planovania a riadenia vystavby.

Wl gs | mbef! { kf e o(pbe8.2-3)toj liopdfed jobnmjhtvdj ! t ubwfco i p! qspkf
Udajov:
2 Architekt:"W{ i _ bepn!ob! Bf mboj f! Il mjfoub! t prPloginy pozrites f di v !
si novy navrh' (geometrické Udaje - model).
& Tubwf co' I"QsopBkjfoljuf!lscpm! gqsj kbu' /! Wzgp, ubwbn!moptopt
ousvIiu® spwbo _ ! b! gpmpypsupw . .s5pivbo_1ZzZe&bkf!
&2 NbobB, s!l:®Qplusdwvkfuflogfdjgjl. -djf!b!nopBtuw-!nbuf
npi mj! {pshbod(eftqgyébb" g pomple vugs vudaje-{ d wbn z!"" b'!to . qf dj gj | - d
2 JoBjojfs!lqgsf!cf{qgf, :tDpstalsbnblidaed navd)ablast.Passdbujen tizika
b! bl uvbmj {vkf n!#!fq pgnipe°oust vl ou-doqpmariga plany).e b k f !
2 i qf dj bmj t unodelovanieC'WHNI po- wboj f! {njfo! w! dfmlpwpn! np
vgsbwjr ! gsbdp wddedmetickévidajeb U g d mpe usvl u. spwbo !’ ebkf
M Qspkflupw:"OmpwolbBeszdi pw” ! { ov!{b mfivkfn!lep!ibsr
harmonogramy a zdroje v systéme riadenia projektdi ! )¢ usv!l u” spwbo_ ! b! gqpmp° u
- harmonogramy a plany).
i gfdjbmjtub! ob!’ eQBGw!lshblwyvjkh efl 6 elbkG&Ngsf! cve  dv! "
a vkladam ich do systému spravy majetké¢ ! ) usvIl u® spwbo _ ! b! gopkywa usvl!l u’
gm-oz!’ esBcz*

Inweator

Assessing risks

E‘} | have added a 4D
e seating area on the a?“_r.qpn - and updating the
CAPEX:= |
' [t roof. Please check EEH -EPM
| cams}! the new design [
; by ]

| require asset
lifecycle data and
maintenance

MNeed specifications schedules
and guantities of
materials for the

seating area
E80

Obr.3.1-3Lpnvoj |l -djb!nfe{jl'!oqgfdjbmjtubnj!qgsfcjfib!ob!uf

| am calculating
the load bearing
capacity of the

Making changes
to the overall
project model

LbBe' ! pecpso |l !gsbdvkfl!t!s  {oznjluzgnj! ebkpw-!bcz!
projektu. Qpdi pgqfoj f! sp{ejfmpw! nfe{j!ousvliu’® spwbo' nj-! g¢g
ebknj! w.n!vnpBo ! sp{gpf{obr! kfejof, oo ! " mpiv-!lups"

gspdftpdi /! Kf! e mfBju,!ojfmfo! wfejpfdi-plggfr!-flybjltpu-vikl’ elfs!
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tb! gpvB wbk’' /

Ojftkflup!'ubl!e.wop-!, plttb!lnzo mjfolb!tqgpkfojb!ubl’
bncjdj {ob-!bmf!r bBl p!sfbmj{pwbuf_o./!Eoft! kf! vB!t
‘ebkpw!s”  {ozdi!tdi n!bl!ousvliu’ s!tb!tubmb! of peef mj 1
modern’ di ! j ogpsnb, o' di!tztu, K6 npw/
W obt mfevk®” djdi! Il bgjupm-di! tb! cvefnf! gpespcof! {bpcf
vnpBZ vk ! tgqpkjr!tousvliu’® spwbo,-! gpmpe usvlu’ spwbo_ ! b!

gsfi_bev/!Ptpcjuo’™ ! gp{psoptr ! cvefnmbwdéopwébubauasiybu' b
hlavnym mechanizmom na ukladanie, spracovanie a analyzu informacii v stavebnictve.

Fusvliu® spwbo ! ebkf!

V stavebnictve pochadzaju informéacie z mnohych zdrojov -w' | sft pw- 1o gqfdjgjl - -dj -1s
Bcz!cpmp!npBo _ !ufoup!upl!jogpsn-dj !fgflu woflsjbejr
vnpBivk® !vtqgpsjbebr!jogpsn-djf!w!qgpipemofk-!_ jubuf_o

Qpe_b!6/!w sp. ofk!tgs-wz!p!tubwfco' dl7]67% di opm hj . d
pecpso | pw!ob!sjbefojfl!tubwfco di!qgspkflupw!tmfevk
alebo pomocou tabuliek.

Nfe{j! obkcfBofkojfl!l gpsn-uz! o usavdSU'! sTpwbhooj sip !l gledk\pB! vy
vlI mbebojf-!ltgsbdpwbojf!b!bobm {v!jogpsn-dj !w!ubcv_|
wp!gpsnf!sjbelpw!b!tu gdpw-!_ pl!v_Dbi,  vkfljdi! ~ubojf -

XLSX formatwz uwpsf o' ! tgpmp, optr pv! Njdspt pgua drckifuje ab mpBf o' !
pomocou algoritmu ZIP. Hlavné vlastnosti tohto formatu:

Qpegqpsb!{mpBju" di!w{psdpw-! hsbgpw!b!nbl jfs/
NpBoptr ! vl mbebr !’ ebékbdgempsds: pwhl'i!"jogppmw-djf/
Optimalizované pre Microsoft Excel, ale kompatibilné s inymi kancelarskymi balikmi.

FormatCSVk f ' pcz. bko' 'ufyupw !t  cps-!w!lupspn!t’®!ipeopuz!
peef_pwbd nj!{oblnj/!I mbwo, !w ipez:;

Vojwfs{ -mob!l pngbujcjmjub!t!s” {oznj!gsphsbnbnj!b!
Jednoduchy import/export do databaz a analytickych systémov.
Jednoduché spracovanie aj v textovych editoroch.

Csvwo bl ' of qpegqpsvkf! w{psdf! bl gpsn-upwbojf-1ubl Bf! kfir
tztu.nbnj! b! i spnbeo-! bluvbmj{.-djb! jogpsn-dj /! W bl
gmbugpsnz!tb! DTWItubm! pc_" cfo' n! o. ¢thuTyppkredimchob! gsf opt !

Dva formaty XLSX a CSVt m° Bj b! bl p! gsfgpkfojf! nfe{j! s”{oznj! f{
ousvl!l u’ spwb@brazgk' 31-B.Tk A jviBj up, o, ! obkn_! gsj !’ mpi.di-"!1le
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sv. o-. ! zadadng kompatibilita

STRUCTURED
ORACLE
MySQL— DATA (" DATABASE
MariaDB—— ﬂg % — SQLlite
= 3
PostgreSQL— = SQL Server

Obr. 3.1-4 Formaty XLSXa CSVsu prepojenim medzi roznymi systémami, ktoré pracuju so

o usvl!l u’® sgdajnbi.o’ nj !

Of { -wjtmptr !l ob! qubkgms h forfna hakprehop tidBav W
heterogénnych IT prostrediach a systémoch.

XLSXa CSvwe bl ! ojf! t° ! vs,_ fo,! ob! wztplpw | poo,! w qgp, uz
nopBtuwb! " ebkpw/! Ob! ubl _up! " ufsmd lut ferpaly pazcBriapikiad® ! np e f
Apache Parquet, Apache ORC Feather HDF5 ! U" nup! gpsn-.-upn! tb! cvefnf! gpe
| bgjupmf! #VI mbebojf!wf_ 1" di!pckfnpw!® ebkpw;/Bohtmiuj{lb
tejto knihy

V praxi sa Excels formatom XLSX bt uf ke jf! gpvB wb! ob! espco.! " mpi z!
gspdftpw/ ![ mpBjufko jfltdfo.sfltj!wzBbevkPMISGAFMB| uj f ! 1
CPM,SCM ainé pbr.3.21* / ! Uj fup! tztu_ nz!vdi pw-wbk’” o usvlu’ spwl
pshboj{-djb!b!sjbefojf!jogpsnb, o di!'uplpw!tgpmp, opt

Npefso.! jogpsnb, o,! tztu,nz! ob! tgs-wv! “ebkpw! gpvB
cousvliu®  spwbo !  ebkf! vtgpsjbebo,! wp! gpsnf! ubcvmjfl /!
tgs.wz! wf_ 1" di! p sakvfvojaivaplijaoi @ mystémod pbratajt nasf mb, o, ! t zt u r

riadenia databaz (RDBMS).

S f mb databdzy RDBMSa dotazovaci jazyk SQL

Sfmb, o, ! ebub st $ystémy mbmklaNahie Udajov, ktoré organizuju informécie do tabuliek
tltefgjopwbo njl!w{rbinj!nfe{jltojnjl
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Udaje usporiadané v databazach (RDBMS nie st len digitalnymi informéaciami, ale aj
zékladom transakcii a interakcii medzi roznymi systémami.

Uv! kflojflp_lp!lobkcfBofko di! t(RDBMS (pbpdmok3.55)ef oj b! sf mb,

MySQL (Open Source)k f | kf ef o! { ! o bROBMISG wmp-ss$ d fkkkel ' tdi tbtr pv! MBNQ
(Linux, Apache, MySQL, PHP /Perl/Pythori / ' W. bl b! t wpkf k! kfeopevdiptuj!
tblojsplp!gpvB wb!gsj!w wpkj!xfcpw dil!tus.opl/

PostgreSQL (Open Source)je vykonny objektovos f mb, o 't ztu_ _n! {o-nz!twpkpyv
tgp_bi mjwptr pv!blqgplsp, jm njlgvoldjbnj/!Kf!wipeo’
Server Microsoft SQLk f ' | pnf s, o" 'tztu, n!lpeltgpmp, optuj! Njdsp
w! gpeoj !l pw di!'gsptusfejbdi!w, blb!twpkfk!joufhs-.dj
spwoj ! {bcf{qf. fojbl

DatabazaOraclek f | kf eo" n! { !l obkw' | poofko di!b!obktqgp_ bi mj

wf_ 1" di!gpeojlpdi!bl!lsjujdl"  di!'!bgmjl . . dj . .di/
IBMDB2-vs, 6 f o' ! gsgfpimwpf _olpt!luj -t gqptl zuvkf!wztpl !w | pol!l
SQLite (Open Source)k f ! _ bi | « ! wt u bideélra prée mdbilnd aplikgcibé a

samostatné systémy, ako je napriklad navrhovy softvér CAD(BIM).

Pc_"cfo_ !tztu,nz!taqgs-. wzMysQLPosigredQL MitrasaftbSRF Server, @rar w f |

cle® Database,IBM® DB2aSQLite-qs bdvk” 't p!ousvliu’ spwbo'  nj!" ebknj /!
gsfetubwvk”!w | poo,!b!'gmfyjcjmo,!sjfofojblob!tgs.wv!
bgmj!l .dj -!pel!nbm di!xfcpw di!tusowmBR1l)bB! gp! sp{tjbim

Qpe_b! gpsuMShov dubsiff mMuboe 't ztu nz!sjbefojb!ebubc. {!
qgsfetubwpwbr ! gsjcmjBof! 83&!Iwe ful di!qgpvB wbo' di! EC
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i DBEMS Database Model Dgeor;nﬁr:::;rs
Mar2025  FebZ025 Mar20z4

1 1 1 Oracle® Relational, Muiti-model Commercial
2 2 2 MySOL Relational, Muiti-model Open Source
3 3 3 Microsoft® SOL Server Relational, Mult-maodel ammearcial
4. 4 4 PostgreSOL Relational, Multi-madal Open Source
wMongoDE Jocument, Multi-mode Open Source
6. 7 9 Snowflaked Relational e
Open Source
T Multi-model Open Source
9 5. 8 1EM Dh2 Relational, Multi-model Commercial
10. 10 10 S0Lite Relational Open Source
sanhe Cagsandra Muitl-rriode Open Source
12; 12 11 Microzoft Access® Relational Open Source
T rial
14, T4 13 MariaDB Relational, Multi-maodel Open Source
plunk Search angine Commercial
DynamoD8 Multi-model Commarcial
17. 17 15: Microsoft Azure SQL  Relational, Multi-model Commarcial

Obr.3.1-5Pc_ ° ¢ fqoppvtB’ 'whejvbu’ sdatabbizg wzi{lob, kK fo, ! npespv!gbscpv*
sf c s DBMSY § p ¢49]p !

Joo ubm.djb! ebubc-.{! t! puepmierre rfedngdeckdpdi pez razdiaHlyche p n
technickych znalosti. Systémy s otvorenym zdrojovym kédom, ako napriklad PostgreSQL MySQL
aleboSQLite 't " 'l 1 ejtgp{ djj!{bebsnp!b!gvohvk® !lob!w__ ojof
Mj ovy/ ! Tub, ! obwo u wjr ! pgjdj- -mov! xfcpw  'tus-olv! gsp
gpe_b! gpl zopw/ ! Wp! w_ ©°ojof! gs qbe piBs! mnaeJadoumtakdtp b! of us
ebubc.{v!itjl!wznpefmvkfnf!b! otz.d38).s nf! wp!o uwsufk! bt

Akwbo b! t gpmp, a@ptp'vieway BtwlviBcz! )obgs | mbe! Bnb{po! Xfc!
Njdsptpgu! B{vsf*-1n" Bfuf! ebub platf¢rma vanbporiln¢ pripravéné oj f | p_
o bcm o0z! ob! jooubm-djv/! W blb! puwpsfoptuj! |l imv! tb! t
mpi -n!b!pcspwt!l .! Il pnvojub! gpvB wbuf_pw!w.n!wBez! gqp
RDBMS{ pt u-wbk” ™ ! { . I mbepn! qsf! nopBtuwp! qpeoj (olpawokdi ! bgm
316* - ! lups.! vnpBiE vk ! tgpmp, optujbn! fgflu wof! vl mbet
gsj k nbr ! jogpsrozhodrutia, ! b! w_ bt o !
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PROFESSIONAL DEVELOPERS LEARNING TO CODE
o I - 5 T ———
oscs I > R —
soce | > i souie [ = 5
R L S ——
Morgert [ 25.56% Micrasodt S0 Servar - 12.41% |_"|:|
redis [ 23254 wactants [N 23
saiaoe [N 7= Firobasa moaitiens patabase [ 232~
ustcomict R oo [l e grpucTured
byamods [N 1031% cioud Firestare [ 575 DATA
tiencle - 10.06% [HH T N — - 6.24%

Obr.3.1-6Qsj ftlvn!w wpk.spw!ob! Tubdl PwfsGmpx!)obkw__,o°ojf!JuU
qpvB wbmj!w!njovmpn!splv! b! | uRBBMSslizwrazhend v B wbr ! w! cve’
modrou farbou* | ) q[p0d). b !

SysttmyRDBMSg pt | zuvk” 't qp_bi mjwptr -t Il po{jtufodjv! ebkpw-!
dopytovaci jazyk SQL (Structured Query Language), ktory sa, bt up! qpv B wbv nw!BSiovkkmhz uj |
kfeopevdip!{ tlbwbr -!vgsbwmwBf bb! b.BdnkBQ@Lvefhlavihjmo gpsn . d
o~-tuspkpn!ob!gs-dv!t!  ebknj!w!sfmb, oo di!tztu, npdi/

SQL- dopyty v databazach a nové trendy

Hlavnou vyhodoujazykaSQl ' | ups’' 't b! btup!qpvB wb!w!sfmb, o di!ebu
informacii (napriklad pomocou klasickych tabuliek Excelu* ! kf ! qpeqgpsb! wf_nj ! wf_ 1" di!
pri vysokej rychlosti spracovania dotazov.

i usvlu® spwbo' ! epulbf{!powdpfdd j! khj{ zp WH T RIMGd phsbnpwbd ! kb
vlI mbebojf-!tgsbdpwbojf!b!bobm {v!jogpsn-dj ! w!sfml
qpvB wb!ob!wzuw.-sbojf-!tgs.-wv!blgs tuvqg!l |  ebkpn-
gj muspwbr -! I pncjopwdjfb! DBimn'sBjhpwlbp!"lj o’gppw !lo-t uspk!
kpn! bl gptl zuvkf!gpipemo” ! bl gpsnbmj{pwbo" 'tq tpc!j

Vyvoj systémov SEQUEESQLgs f di ~e{ b! df {! w {obno_,! gspevliuz! b!tqgpm
DB2, Microsoft SQL Server, SAP, PostgreSQla MySQL, a vrcholi vznikom SQLitea MariaDB [51]. SQL

poskytue ubcv_rdmpBwdt uj - ! lups_ ! tb! of ob-diw, ellbk!’ !pw vg'skpfhlsrbind j!
t!"  ebknjt!tol . .mpwbuf_ofkoejb-!cf{:gf, of ke jb!b!_bilp!bvup

Wzuw.sbojf!b!tgs.wb!e&/SQunwBdiuffol wgwiwu'sb! »EEMS bwpwhbr
tusbZ pwbr 'ubcv_ Il z!w!lebubc.-{f-!'"wzuw.sbr!Infe{j!ojnj
Udajov. Excelnaproti tomu pracuje s pevne stanovenymi harkami a bunkami bez jasne defi-

opwbo' di ! w{ rhdkarpi wdatovyrai §dbdrmi.


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

DATOVE TYPY V STAVEBNICTVE 65

Manipulacia s dajmi (DML): SQLv np BZ vk f ! i spnbeof! gsje-.wbr -1 vgshy
wzi_be.wbr !  ebkf!wztplpv!s' dimptrpv-!wzlpo-.wbr!{
spajanim tabuliek (obrazok 3.1-7). V programe Excelt j ' t qsbdpwboj f! wf_ 1 i p! n

gpsn-dj !wzBbevkf! ald\wdjmutfodfi!d lpog! tbaqnd chp_! vkf ! qs pdf
gsbwefgpepcoptr tdi’' c/

Riadenie pristupu (DCL):SQLVv npBZ vkf ! sp{m o jr 1l gs tuvgpw,! gqgs-. wb!
wbuf_ pw!b!pcnfe{j"!"npBoptr!vgsbwpwbr ! bmfcp! {pcst
grameExcelk f ' qs tuvqgl!cv, !'{ejf_bo !)qgqsj!qsfoptf!t  cps
tp!{ejf_bo n!pgs.-wofo !gsptusfeo duwpn!dmpvepw c

I ProjectMame Location Budget($) StartDate EndDate Status

Shy High Torevar P Yok, SEOO0D0 2073-01-0 J03-12-31 in Pragress
F Oresarficid Schoal Chicago 2000000 202F-05-01 . Z03E-0%-30 Complated
3  Bihersche Blaza Sam Francisse 8000000 20I3-0595 3034-05-14 i Progress
& DawwniownT Brdge Soattle Lor sl ] 20250201 20250800 Complated

¥

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

SGL GROUP BY Location;

eace S0L

*

Location Total Budget|$)
Chicago 20000000

I M Wik 5 000000

|

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

Obr. 3.1-7 Priklad DML v SQL: rychle spracovanie, zoskupovanie a agregacia pomocou
oj f 1 p_ 1" di ! %3antenatické!spracovanie udajov.

Excelv_ bi vkf! gs-dv!t!®  ebknj!w blb!twpkfk! wj{v.mofk! L
ebkpw! we bl !w | poopt ExcegsjpdhBd.nBH!Foytd!fmj!djmfz!.\ndpBt uwb!”
v | mb-mdximélne jeden milionriadkov-b ! w' | po!tb! {ojBvkfl!lemipl!gsfel!lept]

{bujb_!_ p!Fydfml'tb!kbw ! bl p!wipeofko 1 ob! wpB@Ljebmj { . d
wipeofko lob!gs-dv!t!wf_1"nj!t cpsnj!” ebkpw/

o bmo pv !voubofcpwd vl u® s pwbmiwdiolj'letupw!dpw di! ebubc-.{!)Dp
kiorét ° ! bmuf sobu wpv! |l ! usbej! obkhsi mpjragriew! pbjfiblpp £ k hnz

ebkpw! b! bobmzujdl ! w qgqp, uz/! Ob! sp{ejfm! pel sjbel pw
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tu gdpw,!ebubc-{z! {b{obnf o \Mporkvnanijs alasiockynn datapaZzamigp ! t u’ g d p
vnpBZvkf;

[ o0 Bfojf! mpBo,ip!qgsjftupsv!fgflwhtwomdpldpngsftijpyv
[ s dimfojf!bobmzujdl di!epub{pw-!qgsfupBf!tb!ob, u
Pquj nbmj { . djadatevych dkladdvi, napr.architektira datového skladu.

Otu’' qdpw di ! PandapxataRramd,iApache Parquet HDF5 ako aj o vytvarani na nich
{bmpBfo di!wf_1pl b’qoB utol !dd d!e’- ufprwz ldiobm {z! b!tgsbdpwk
v nasledujucich kapitolach tejtoknihy -# Ebu b Gs bnf ; ' voj wfs{ .- moz!gpsn.u!ubcv_
ukladania udajov a praca s Apache Parquet DWH- datové sklady a architektlra Data Lakehouse".

Ofo usv!liu’® spwbo !  ebkf

|l pdj!w_ °job! ebkpw! gpvB wbo di!w!bgmjl.-dj.di!b!jogp
wW_.°job! jogpsn-dj ! hfofspwbo di! w! tubwf eabrdzkavwf ! n. ! q
videi, textovych dokumentov, zvukovych zaznamov a inych foriem obsahu. Plati to najma vo faze

vystavby, prevadzky a technického dozoru, kde previadaju vizuélne a textové informacie.

Ofo usvl u’ s pswibfarmakcié, ktdréknénhaji vopred definovany model alebo
ousvliu’  sv-!lojf!t®!lvtqgpsjbebo !epl!usbej. o di!sjbel,j
ubcv_ | «di/

Wp! wo f pcfdoptuj ! npBop!ofoeusvliu® spwbo,!”  ebkf!sp{efmjr
Ofousvliu’® spwbo !  ebkf!wzuwpsfo,! mpwflpn-!lups 6 !{
mpwfl pn; ! ufyuyenw, j!nezp-Il!'vpncfsooufzl z-! wjef ! bu, /
Strojovo generovanéo f© usvl u’ spwbo !  ebkf!t° ! wzuw.-sbo k! {bsj|

napriklad o subory dennikov, udaje GPS, vysledky internetu veci (IoJa iné telemetrické
informacie zo staveniska.

Ob! sp{ejfm! pe!ousvliu’® spwbo" di! " ebkpw-!lups_ !t ! gpip
ofousvliu® spwbo, ! " ebkf! tj! wzBbevk ™! bmjfl!lsplz!tqgsh
systémov (obr. 3.1-8)/ | WzvB wboj f! ufdiopm hj ! ob! bvupnbuj {pwbo

ubl ' diup! " ebkpw! puw.sb! opw,! npBoptuj! ob! {w ofojf! f
njojnbmj{-.-djv!Iwgmzwv!_vetl ipl!gblupsb/
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o o DATA
oo | ETL
L DATAL | DATA

Qé&‘éﬁ’g T2 UNSTRUCTURED
=

Obréazok3.1-8Tgsbdpwboj f! ofo usv{lh  sphbvbjodidlius$ kedtkppdn.dj pv!
gpmpe usvlu® spwbo_,!b!°ousvliu’” spwbo ! ebkf/

Ofo usvliu’® spwbo ! " ebkf ! uwp s 58] skBrymd da&dtbavaict woIfiirméch ! j ogp s
tusfu.-wbk” -! gsfup! tb! jdi! uzgpn! b! tgsbdpwbo n! cve
nasledujucich kapitolach knihy.

Ob! v_bi fojflejtlvtjflt" !l ufyupw,! > ebkf! sp{efmfo, ! e
ofousvliu’  spwbo' di!°  ebkpw-!jdi!w {obn!b!sp{o sfoptr!

Uf yupw, !  ebkf;!'nfe{j!ofousvlu’ spwbo'yn! di bj

Textové Gdajew! t ubwf co duwf! {bi @Ebk”1!lojspl lol.mv! gpsn-.u
eplvnfoupw! bB! gp! ofgpsn-mof! tgq tpcz! I pnvojl . djf-
| psfogpoefodjb!b!”tuof!tusfuovujb! ob!tubwhmbBjuvdi W
informacii pre riadenie stavebnych projektov, od podrobnosti o projektovych rozhodnutiach a zmenach

w! gm-opdi! bB! qp! ejtlvtjf! pl cf{qgf, optuo” di! pu- {1l bdi
(obrazok 3.1-9).

TEXTUAL FROJECY

DATA MANAGER

Hi, wa'ra bahind
schedule due
the rain

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

Obr.3.1-9 Textové Gdaje- ! kf ef o! { ! obkpc_ "~ cfofko“ di'uzgpw!jogpsn-
l pnvojl -djj!nfe{j!" btuo Inj!qgspkfluv/
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Uf yupw,! jogpsn-~djf! n>Bv! czr! gpsnbmj {pwbo_,! bk! ofo us
dokumenty vo forméate Word (.doc,.docx), PDF, ako aj textové subory zapisnic zo zasadnuti (.txt).

Of gpsnbmj {pwbo ! " ebkf! {bi &bk”! | psfo qpmadol,regisy! qspt us
tusfuovu ! )Ufbnt-! [ ppn-! Hpphmf! Nffu*! b! {wvlipw,! {-{o0
konverziu natext.

[ bujb_! plq tpno,!eplvnfouz-!5blp!t’ ! -phgjoi-meB! Bwhebp!
nbk”>! vs_ ju"! ousvliu’ sv-! “tuob! I pnvojl . -djb! b! gsbdryg
ofousvliu’” spwbo,-! p!'tr bBvkf!jdi! bodektov{v! b!joufhs.djv
L_° . pntl !l fgflu wofk!tgs-wflufyupw di!°  ebkpw! kf!jdi!qg
bvupnbujdl ! joufhs.djv! tqsbdpwbo' di! jogpsn-dj ! ep! f

ousvliu’  spwbo' nj!" ebknj/

TEXTUAL .,: A TEXTUAL .{'='=|v1_ A ETRUCTURED
DATA = ETLTE DATA

'ELZ/’ EXTRACT
J TRANSFORM

o3 [
'ﬁ,\'} ‘ LOAD

EEN
-

Obr.3.1-10Lpowf s{jbl!ufyupw, ip!pctbiv!ob!ousvlu’ spwbo
Bcz! cpmp efektprRowz!lvB wbr ! ufyumwit!j pbgresd -bjydprdbuj dl z! gs
o usvl u’ s p wlobrazkk!3q-p0oe. Pente proces{ wz b bofd b! oj fl p_l p!'l spl pw;

Rozpoznavanie textu (OCR) - prevod obrazkov dokumentov a vykresov do strojovo
. jubuf_o,ipl'gpsn-uv/

Analyzatextu (NLP)-bvupnbuj dl - ! jefoujgjl -djb!l_"a pwmbi! gbs
relevantné pre projekt).

Klasifikacia Udajov - kategorizacia informacii (financie, logistika, riadenie rizik).

Po rozpoznani a klasifikacii n p BovpB!! © usvl‘uélslpfwbpouf hspwbr ! ep! ebubc. {!
automatizovanych systémoch vykaznictva a riadenia.

jbtup, of 'o wasvpl of 6 pwhk eidaje” spwbo !

jbtup, of!ousvpaout sipwh’o! V5 epk !’ spwfil! psdhémijlébodj f - ! bm

cousvliu®”sv/!Ipdjtubl up!jogpsn-djf! pct bzamestiancovasv | u’ s p
{p{obnz! tgmofo'  di!  mpi*-!gpsn-u! gsf{fou-djf! tb! n” Bf
epl podb! pe! kfeo_,ip!{bnftuobodb! Il !esvi _ nv/! Qs | mbepn!

p!gsjfcfiv!igs.-d!b!ibsnpoptowbéredznychformtoch. n®™ Bv! czr I gsf {f
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Qp mpe usvl u’ stpbwlbbo b mze{bkkK® ! _ bio jf! blp! ofcousvlu’ spwbo
tgsbdpwbojflob!joufhs.djv!ep!couboebsej {pwbo di!tztu

Qs-db!t!gpmpo usvlu’” spwbo' nj!°  ebknj-!'lups._ !tb!wz{:
gsfetubwvkf!{ob o,!w {wz/!Wbsjbcjmjub!ousvlu’® sz!”®
individualne pristupy k spracovaniu a analyzel bBe , i p! { espkb! gpmpo.usvl u’ sp
[ bujb_! p!gs-db!tt!ofousvliu’®  spwbo' nj!°  ebknj!tj! wzBbe

ebkpw! npBop! wzl pobr ! gpnpdpv! sfmbu wof! kfeopevdi di

Tmbcp!o us Widajegk s pwbbpetfdofke ! gpkfn-!1lups !'pqgjtvkf!
of " gmopv!°ousvlu® spv/! Obk, bt uf kamaily, Vktoey¢h'lsp ! uf yupw, !
obdi -e{bk”!'ojflups, ! nfube-ub!)obgs/!e-uvn-!pept]| |
prezentovana chaoticky.

Wp! w tubwcf!tb!wp_of'!ousvliu’® spwbo ! {ebohk haoikladt | zuv k” !

Odhadya cenové ponuky-ubcv_1 z!t !  ebknj!p!nbufsj. . mpdi-!nopB
jednotného formatu.

Vykresy a technické schémy - subory vo forméte PDF alebo DWG ktoré obsahuju textové
poznamky a metadata, alenemajut usj l uof !t ubopwfo” ' usvlu’ sv/

Pracovné harmonogramy - Gdaje z MS Project, Primavera P6 alebo inych systémov, ktoré
n" Bv!nbr!jo”!ousvliu’® sv!fygpsuv/

CAD(BIM-modely)-pct bi vk ' gswl z! 1l poo usvidjf-!bmf!sfqgsf {1
a normy projektu.

Geometrické Udaje, vytvorené systtmami CAD- ! npBopf hpsj {pwbr! spwobl n! t
gp mp° us vl u’ sSpomeétrické Udaje ®AD {BIM)we tblidemel mbt j gj | pwbr ' bl p!t bn)
ebkpw-! gsfupBf! gpepcof! bl pp B dvppofinkevpch procgsbch ebbk mp ! t !

{ bpcdi ake golsambstatnym typom Udajov.

Geometrické idajeb ! j di ' gqpv Bj uj f

[ buj bmetadatp p ! qswl pdi ! gspkfluv! t® ! ubl nfsd w8elzu’vsnpBli @' «
bmfcp! wp_of'!ousvlul Bfoppvbfol glji digp's’nelulpfw! p! gswl pdi ! gspkH
wzuw-.sbk’” ! gpnpdpv! o @QADfopr-3mMdb),ckioré von g BEs\p kK’ pwgpespcof! wj{
gswl z!gspkfluv!blp!t®cps!, jbs!)3E*!I bmfcp!hfpnfusjdl
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3000 BCE - 1960s 1960s to present day

(@ %]

b a b

e f_,.-- e ___.z'
physical medium digital project data
(artefact) (CAD data)
Obr. 3.1-11 Nastroe CADgpnpi mj ! gsfojftr ! hfpnfusjdl !'"jogpsn-djf!{

datab&zovej formy.

Qsj!qgs-dj!t!hfpnfusjdl nj!°  ebknj!w!tubwfco duwf!b!bs.
geometrickych udajov (obrazok 3.1-12):

Potvrdenie objemov : geometrické Udaje, vytvorenév ramci programov CAD (BIM) pomocou

o gfdj -mozdi! hf pnlftu's!jagpudfidddkbleqgbf!lsbvupnbujdl ! b!qgsf
sp{nfspw!gswlpw!gspkfluv/!"Ujfup!  ebkf!{bi &Ebk” ! byv
b! bmejfle” mfBju,!busjc uz!gpusfco,!ob!gm.-opwboj f
materialov

Vizualizécia projektu:vgs qbef ! bl di |l p_ wihpBhy kol wjil gephijf{ udij b
automatické generovanie aktualizovanych vykresov v réznych rovinach. Vizualizacia projektu

w!qgp, jbup, o" ditg-{bdilvnpBZvkf!s" di mfkoejflqgpsp{vn
djf_vprflusjr ! bt!b!{espkf!qp, bt!gspdftv!w tubwcz/

Kontrola kolizii:W! | pngmf yo"  di !tubwfco di!b!joBjojfstlzdil!c
interakcia viacerych katego6rii prvkov (napr. potrubia a stien) bez "geometrickych konfliktov",

{pis-wb!lpouspmb!lpm {j 'I1_°" pw !  mphnpBEQR¥B wboj
bl u wof!jefoujgj!l pwbrkontikywnffcoedijj ! mefwl bfng n fqusspjkd Il ulv - |
gsfedi .-e{b!o-I mbeo" n!dizc-n!qgp, bt! gspdftv!w tubwc

Pe!tbn _ ip!{b,jbulv!fyjtufodjf!joBjojfstlzdi!qgqspkfl o
{mpBju'  di!tubwjfc-!qgptlzupwbmj!tubwfco !joBjojfsj!hf
gmpeo o' di ! hfpnfusjdl® di! qgswl pwforinadooh D)MGPPREPLT),nd gbqj f sj ! #
zéklade ktorych majstri a odhadcovia (obr.3.1-22* - 1 gqpt mf eo ., ! ujt dsp. jb! gpnpdp\
vi mpnfspw! {i spnbB, pwbmj ! busjc’ upw,! p8kHinza!' bmfcp! gp. f
gptmfeo . !ujt dsp, jblgpnpdpv! gsbw upl!blusbotqgpsupw! {
prvkov a skupin prvkov.
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‘ GEOMETRIC

&) DATA B (& conrirmanion

- s~ VISUALIZATION
e N2 OF ELEMENTS

NA coLLision

CHECK

Obr. 3.1-12 Geometria je zakladom pre ziskanie objemovych parametrov prvkov, ktoré sa

gpupn! gpvB wbk® ! ob!w qp,. f projektul mbepw! b!  btpw, ip!

Dnest b! u-up! nbov. mob! b! bt pwp! o-sp. o-! " mpib! sjfoj
objemového modelovania v modernych néstrojoch CAD(BIM* - ! | ups , ! v n p B poidcdub v u p n b i
oqgfdj.-mofip! hfprdf uodppimbvébpskbesblt bl _iplp_wfl! gswlv!c
w' g pobjemolych parametrov.

Moderné nastroje CADv np B v k° ! b k!

| mbt j gjprvkod prajekith bBby steirfiohlipzs j { ~ dj
ebubc.{z! qs pukbfclvuvi!zd®igsfbdj!gj | -dj ! ob! gpvBjujf!w!s”{o
o1l mbepw-! gm. opwb o j2f(obr.b3m#12).p[!" w'l dppvbfoy v DP qf dj gja - dj -
nopBtujfw!bl!qgsblujdl ntqgs | mbepn!tb!wfovkfnf!w!llbaqgij

= Model £ palabases

= systems

» CAPEX COMS PMS

CDE ECM CAFM
L, ERP1 ERP4 CPM
-+ EHS EPM ERP3
I BPM ERP2Z IHS

GEOMETRIC 1"'“

DATA % DATA DATA f

SEMI-STRUCTURED

T

Obr. 3.1-13 Néastroje CAD(BIM* ! v|I mbebk” ! * ebkf

lepl!ebubc-{-!lups !t° I
interakciu s inymi systémami.

W{i_bepn! ob! v{bwsfuptr ! ebubc-{! b! gpsn-upw! gqpvB wbo
wzuwpsfo,! w!lsjfofojbdi! DBE! tubmj! wmbtuof! tbnptubuo’

gswl pw! bk! nfubjogpsn-djf! )ousvl u'wsgwbd w!bendgfcdj!bgqg i
suboroch a formatoch.
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Udaje CAD od navrhu po ukladanie Gdajov

Moderné systémy CADaBIMv | mbebk” !'* ebkf ! wp! wmbtuo' di-!, btup!qgspq
SWU-! EHO-! QMO! b! _bme di/! Ujfup! gpsn-uz! gpeqpsvk"”!
{bdi pw-wbk’” !ojfmfo!hfpnfusjv-!bmf!bk!busjc’ uz!t’®wjt];

DWGk f ! cjo.-soz! gpsn-u!t cpsv-!lups !'tmfopkB whluph!
trojrozmernych) dajov o navrhu a metadat.

DXF je textovy format na vymenu 2D a 3D vykresov medzi CAD systémami. Obsahuje

geometriu, vrstvy a atribGtové Udaje, podporuje ASCII aj binarnu reprezentéciu.

RVT je binarny format na ukladanie modelov CAD vratane 3D -geometrie, atribatov prvkov,

w{r" bi pw!b!'gbsbnfuspw!o.wsi v/

IFC je otvoreny textovy format na vymenu stavebnych Gdajov medzi systémami CAD (BIM).
Pctbivkf!hfpnfusjv-!wmbtuoptuj!pckflupw!b!jogpsn-:

Plsfn!u diup! gpsn-upw! tb! gpvB wbk” ! bk!_ bme jf! gpsn- u:
VTE-! YMTY-! EBF/! I pdj! tb! m © j bobrazokf3dg4r!- b!wd & phiZ pwm" Bu
sfgsf{foupwbr ! spwobl " !"jogpsnb, oo ! npefm! gspkfluv! w! s~
uj fup!gpsn-uz! btup!gpvB wbk’!t° cfBof-lpelw |Isftv!bB

CAD [BIM) DATA

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

nallocelooloeicelo ol

= MR 2 OB BH O

Obrazok3.1-14Pc_ " cfo_ ! gpsn-uz!vl mbebojb! DBE! gpgjtvk” ! hfpnf
parametrov BREP alebo MESH doplnenych atribdtmi.

W fulz! vwfefo,! gpsn-uz! vnpBZ vk ! vI mbebr ! Blewkf ulpZ!l b
uvedenégpsn-uz!pctbivk  lewb!Il_° pw,!uzqz!®  ebkpw

Geometrické parametre - opisuju tvar, polohu a rozmery objektu. Geometrioub ! k f k! wzv Bj u n!
cvefnflgpespcof! {bpcfsbrtwlojftufk!)btuj!lojiz! wf
Vlastnosti atribGtov - obsahuju r6zne informacie : materialy, typy prvkov, technické charakteris-

tiky,k f ej of ., o ! jbe!f obumogjjfl!-wnpbstzopt uj -!' 1l ups_ ! n” Bv! nbr !
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Busjc upw, !  ebkf! nbk”! w! npefso’" di! gqspkflupdi! njnps
di bsblufsjtujlz!pckflupw-!vnpBZvk” ! joBjojfstlf!w qgp
yo ' ljoufsbldjv!nfe{j!" btuo | nyNagklpdk fl upwboj b-!w tu

Qsf ! pl o-!"blewfsf;lTuzqg!l po° usyobrd3j2il: ' uzqg! { bt | mf oj &
Pri stenach sa zaznamenavaju informacie o materidloch, tepelnej izolacii a akustickych

vlastnostiach.
Wl gs gbef!joBjojfstlzdi!tztu_ npw!t ! vmpBfo,! gbst
pripojok.

Uj fup!gbsbnfusf! n” Bv! czr ! v mp-8Bfvo)a\ externydhnaiabidzachl-ekot ° cp s p
w tmfepl! fygpsuv-!Ilpowfs{jf! bmfcp! gqsjbnfip! gs tuvaq
o-tuspkpw! sfwfs{lbUfpuploBsotusguwbbi vkf! joufhs.djyv
podnikovymi systémami a platformami

Sfwfs{o, 6! | ol®ntexte CAD{BIMYje proces extrakcie a analyzy vnatornej
cousvliu® sz!ejhju-mofip!npefmv!t!djf_pn!pcopwjr ! kf]
bez pristupu k pédvodnym algoritmom alebo dokumentécii.

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

Obr. 3.1-15 Projektovy prvok okrem popisu parametrickej alebo polygonélnej geometrie
obsahuje aj informacie o parametroch a vlastnostiach prvkov.

V dosledkutohosap | p mp ! | b B evytviorpk! fgesjwot fv top's!! gbsbnf uspw! b! wmbt uofy
kfejof, o,! dibsblufsjtujlz! I bBe_,ip! pckfluv! )obqgs/ ! j
tl vgjoz! gswl pw/ ! Up! v np B v kprvkyo prfityndgrojektth o imfmiz 6 b Wbig ! kibre b
mphjdl di!tlvg o-!lups.! gpupn! n” Bw! wz \qRsyseemochg o ! o qf
databazach.
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Enttak f ' | pol s, uoz! bmfcp!bctusbluo” ' pckflu!sfl-.mofip!t
jefoujgjlpwbr-1pg tbr!lb!sfqgsf{foupwbr!wp!gpsnf!’ el

- Bounding i i_)
Windows l ¥ Géametry
— | L] | Typa | llﬂml-| BB FL | BB P2 | Typeof glazing | Gaommry |
:.—— . [l=xY T¥p=3 1500 14,171.1a.1 1A LR 7181 Nraine R B
! [ . TpFE . L& . 1LE T51AT . 1R 75135 . Tripm . ML, BREE
Doors
| Id | Ty |quh| Szl | BBon P | Openng Diectizn GenmvanTy
IBdEs | Typddi = 34, 851361 34 Eh1i2E vife-raed WML, BRER
[ ke S - Tyl 1] . ZLTAIAT | 128 7817 . Haghi-fiand . L AR
Walls
..-..--::-':._;.:___. | [P | Typa i“"-l’-"| BBaxPY | BBan FE | inulatins Gamrrny
(| ol | Ty | Boon ITAINANS HoIIEIT | imere ol mmeral AV RS
L.. IGTRE | Typah FeD | 157 LB ELT [ 16T 5183 I imigrea minerH . WML, BALCF
X elements
ey gy = | I Type | Langth | HBox L | Eloa FT | KENK_Puraimales [
a0
5 [l F TypEe LEE K W pEE e N ] LiELS AV B
Obr.3.1-16LbBe" ' gswpl ! qukf luv! pctbivkf!busjc uz-!lups.!cv

wzqgp, ubo ! wl.qsphsbnf! DBE

Wl gpt mfeo' di! eftbr sp, jbdi! tb! w! tubwfco duwkioléwzwj ovm
{kfeopevo vk ! uwpscv-!vlimbebojf! b! gsfopt!  ebkpw/! Ujf
ubcv_ I pw,-!gbsbnfusjdl ! bmfcp! hsbgjdl /1 Jdi! s {opsp
tgs-wv!®  ebkpw! wp! we ful ' dillugv-/{'bQlp s!pBw ow pwvubod, ji bp!! udbzcl vmvl! bg! si p
qpvB wbo'  di! ob! w nfov! jogpsn. doprazkuvd!l-17udng eczia jecku wf ! k f !
dispozicii prostrednictvom QR kédu).

Ob! sj fo f oj fintepEemlity a pristupu k tdajom CADt b! qpej f_ biBIM(BIMabB 6 sj !
koordinatori, ktorych® mpi pv! kf ! | pouspmpwbr ! fygpsu-!] pbobuppmpivkp il
CAD (BIM)do inych systémov.

W{i_bepn! ob!bv {{brmpsEpusppttrdupw! kf! wo bl ! r bBI ,! ufoup! qgspdf
pecpso | pw! wzlpo.wbr! nopi_ ! pqgqfs.djf! sv_ of! cf{! npB
spracovania Udajov v linii (pipeline).
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consTrucTioN CAD (BIM) DATA sTORAG
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Obr.3.1-17Ubcv_ 1l b!' gpspwo-.wbk’” db!i mbwo ! gpsn.-uz!® ebkpw-1! w! |
prvkoch projektu [53].

Bcz!tnfl!qgpdipgjmj-!qgqsf, p!fyjtuvkflup_I|Ip!s” {ozdi!e-.u

kf! e>"mfBju,! qsfojlo”r ! ep! gspdftpw-"! |(BIM,sktore louddf cj f i bl
gpespcof!gsftl’  nbo !w!ojftufk! btuj!lojiz
bme jv!ijogpsnb, o !wstuwv!gsjebo” !l v hfpnfusjj!{bwjf

(Building Information Modeling), marketingového pojmu, ktory sa v stavebnictve aktivhe presadzuje
od roku 2002 [54].

Vznik koncepcie BIM (BOM)b ! wz v B w b rgcdsocid B E

Lpodfqgdjb!jogpsnb, o,i p!"npefsmp wbso jub 'ocbv espuw!vV)UGJI Nv! epl vr
z roku 2002 [54], vznikla na zéklade marketingovych iniciativ vyrobcov softvéru CAD. Vznikla z marke-
ujohpw di!jojdjbu w!w spcdpw! tpguw_, sv! DBE! b! cpmb! q
zavedené v strojarstve, potrebdm stavebného priemyslu.

Jo° qj s dj IpovkbngepttBOM BiNof Materials) -1 vt pwo | -1 1l ups’  !'tb! w!gsjfn
pe!l podb! 91/ !splpw!njovm,ip!tupsp, jb/ "W tuspk-:.stuwf
so systémami PDM (Product Data Management), PLM (Product Lifecycle Managemf ou* ! b! FSQ- ! |
{bcf{qgf, jmb!l pngmfyo.!tqgs-wb!ufdiojdl di! fow@psn-.dj’
8).
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Obr.3.1-18W wpk!o gqf dj*g-j!lj - agpdnhbCPdN, i(BIN)a gigtilnyoh fermatgv by !
j oBj o] Btavébhigwve.!

Npefso ! w wpk! | podfqgdjf! CPN! wj fXBPW (Extended BOM), ktdrys p { © s f
{bi "Eb! oj fmfo! { mpBfojf! w spclv-! bmf! bk! tdfo.sf! tqgs
vesBbuf_optuj! b! ebkf! gsf! gsfejl| u \bdohubakobBM§ v/ ! YCPI
tubwfco duwf ;! pcb!lgs tuvgz!tb!tobBjb!qgsfnfojr!ejhju-

btuo | pw!gspkfluv!gp, bt!dfm,ip!Bjwpuo_,ip!dzlmv!qgsp

L_° . pw' n! rprivzoikulBPM V stavebnictve bolo zavedenie prvého parametrického CAD
(MCAD)° qf dj -mof!gsjtqgq tpcfo.,ipl!lgsf!tubwfco duwp!w!splv!
Pro-F- -! sfwpmv, o' ! tztu,n! NDBE! gqgsf! tuspk.-stuwp-! |l ups’

gsjfnztfmo ni5luboebsepn!

VB! | podpn! 91/ ! spl pw! cpmp! d[56Fvtegynekispujiciclu GADceprogrampw nf e { f 0]
| mbwo' n! djf_pn! cpmp! {o Bjr! gqs-doptr ! qgsj! wzlpo-wbo !
vnpBojr !bluvbmj{.djv!npefmv!iob!{. .1 mbef!’  ebkp¥#! njnp! D
Obke” mf Bjuf ko jv!®  mpiv!gsjupn! nbmb! {pis.-wbr! gbsbnfusj
ebubc.{z!b!jdi!wzvB wbojflob!bluvbmj{.djv!npefmv! w!s

Pro-E a koncepcia elementarneho parametrického modelovania ¢ BOM, ktora je jeho
zakladom, mali vyznamny vplyv na rozvoj trhu CAD-a MCAD[58]. Tento model je v
gsjfnztmf!vB! 36! spl pw!b!nopi ,!npefso,!tztu,nz!tb!t
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Djf_pn!kf!wzuwpsjrttztu, n-!lups !'kfleptubup, of
{w-Bjrts”{oflo-wsiz/!Bl!o-I mbez!ob!wzl pobojf! {n
ovmf /! Usbej  /dcCAN reneaistiocky obme@rBjdvykonavanie lacnych zmien
mfo!ob!tbnpn! {b_ jIB8lv!I gspdftv!o.wsiv!

-Samuel Heisenberg,{ b | mb e b u f _ !PargmetngTechrlogy drporation®, vyvojar
MCAD -produktu Pro-Eav , jtuofcaDBE! qspev!| uv! wzv BRVIwbk” dfi p!gpsn-.u!

W tuspk-stuwf! tb!Il_"_ pw nj! gmbugpsnbnj! tubmj!tztu,
"mpiv!gsj!tgs-wf!®ebkpw! b! gspdftpw-!{ispnbB,. vk’ ! jo
pshboj{vk® !l poousvl_ o.! jooptuj! obpBOM,ImBME@dbt.8.14isvI u’ s
18). U~ up! joufhs.djb! {ojBvkf! gp, fu! di " c-! {bcsbiivkf! e

t mf epwbuf_optr !'pelo-wsiv!bB!gp!w spcv/

s (@NGINEEring

framework

T —EDM %
cBOM xBOM sBOM —=
EDHS—_DHE

eBOM— pBOM — mBOM CPD
L PLM-.
-1n —CAD L= PDM ~SCM
P B ERP- =
N\ CNC—CAM—~ " > MES “MPM
B CHC—CAN—~ |
CFD—>-CAE——""-- “CAX

Obrédzok3.1-191 j t upsj dl z! t b! CPN! pckbwjm! w! 71/ !splpdi!31/!tup
Udajov zo systémov CAx a ich odovzdavania riadiacim systémom.

[ bl° qfojf! sjfofojb! DBE! wz®w) bV y§ bimpBE owbm! mbt qspn!lu@s|
gpgsfeo di!epe-wbuf_pw!cpmp! ubl nf s lbiplyctokmiBBRIM 2002t p { o b, f
2003)[60]61) ' VB! pel! gpmpwj df ! spl v!3111!/tb!l podfqgdjb! CIN!{

p! w sb{of! {w ojmp! {.vkfn! p!qgbsbnfusjdl" " !'tpguw,6 s/
strojarskeho softvéru Pro-E - parametricky CAD propagovany tymto vyrobcom -t | vup, of ! wz u mb
| pol vsfodjv! wltfhnfouf! bsdijufl updoprdd.1-20)p'bb!jbpbdopms v
roka 2020 si de facto upevnil globalnu dominanciu na trhu BIM (CAD)[62].
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closed BIM open BIM

<L 'iﬁ' ‘{s S
" ey il

Obr.3.1-20Qpgqvmbsjub! wzi_ be- w@pﬁ'veﬂ'us IEQ). pabafnetrieky BADp h mf !
vytvoreny byvalym timom Pro -E s podporou BOM-BIM{ t | bm! gpgvmbsjuv!ubl nfs! wp! v

krajin sveta.
Za poslednych 20 rokov ziskala skratka BIMnop Bt uwp! w' | mbepw-! lups di! nopi
|l psfof! w! g  wpeo di! nbsl fujohpw di!l podfqgdj . -di-!"1lups
2:761-!'lups-!{pisbmb!e” mfBju ! mpiv!gsj!gpgvmbsj {.dj
"vedeckypodloBf o . i p#! gqs tuvqv!l!sjbefojv!jogpsn.-dj /!W tbnp

ebkpw! gp, bt!dfm,ip!Bjwpuo,ip!dzlmv!pckflupw! gpnpdpyv
nie je jasne definovana

Q wpeo.!xfcpw-!tus . olokothe@d?2 602008 [61) uverdjniliasériv bielydh knih
oBIM- ! w!' t |l vup, optuj !sfqgspevl pwbmb! nbsl fujohpw,! nbufsj .
QMN! ) Qspevdu! Mjgfdzdmf! Nbobhfnfou*-!1lups  EtvBQ gsf eu’ n
rokoch [63].

Jogpsnb, o, ! npefmpwbojfl!lcvepw-!jopwbu woz!opw ! g
sjbefojv!icvepw-!lups ! w! splov{PWl RpEA0etudf b ioj mb ! t
{nfojml'tqgq  tpc-!bl n!lpecpso dj!ob!dfmpn!twfuf!vw
qpvBjr!lgsj!obwsipwbo -!w tubwcf!b!sjbefo !cvepw

- Biela kniha BIM, 2003 [61].

Tieto prvé publikacie priamo spajali BIM s koncepciou centralizovanej integrovanej databazy. Ako sa
vwe{b!'w! Cjfmfk!lojif!{!splv!3114-1"CJIJN!'Kkf!tqgs.-wb!jog
vtlvup, @vk® ! w! kfejopn! “mpBjtlv-1!_~n! tb! {bcf{qgf, It
o pecifikacii (BOM - Bills of Materials) .
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BIMt b! pgjtvkf!blp!l!tgs.wb!jogpsn-dj !plcvepwf-1]
vtlvup @vk®!w!lebubc-{f/ ! jlvBlufeb! gsbdvkfuf!t
mjtupw-!wo fulp!kf!wBez!|l ppsejopwbo _ -!"Ipo{jtufo

-Xfecpw.!tus.ol b! wepdomuyith BovoWhitepapdd, RED3[54].

Nzo mjfolb!sjbefojb!ej{bkov! gsptusfeo duwpn! kfeofk! j
wp! w tlvnflw! 91/ ! splpdi!31/!tupsp. j b/ ![50wosahovalabe! | po
43 odkazov na pojem "databaza"(obrazok 6.1-2).Ep! spl v! 3115!'t bl ufoup!gp., fu! {c
na 23 v Bielej knihe o BIM z roku 2002[64]. A do polovice roku 2000 sa téma databaz prakticky vytratila

{!'nbsl fujohpw di!nbufsj. . mpw!epe.-wbuf_pw!b!{!bhfoez!

Hoci pdvodne bola jadrom systétmuBIMgqs - wf ! ebubc.{b! b! gs tuvg!l!ofk-1!,
hfpnfusjv-!wj{vbmj{.-djv!Ib!4E/! Tbnpuo' ! sfhjtus.-ups!o
Bielu knihu BIM-uf o! j t u" !-e Bidej mbeau{fp!'{ b, jbul v! splb! 3111! w tm
obmedzenia neutralnych formatov, ako su IGES, STEP a IFC, a na potrebu priameho pristupu k databa-

zam CAD:

ST{of!'bgmjl . djf!n”"Bv!czr!oflpngbujcjmo,!b!pq_u
nepresné[..]W t mf epl !l usbej.  o.ip!qgp. ub_ QAR gqpegqpspwbo
wzoo jflo.lmbez-!emio ! bt!ob! WiWftéf djtfolpatuljusi ! b
we fulz!imbwo,!bgmjl . .djf!gpvB wbk” !°ouboebseo. ! q
ob!o {1l fk! spwoj /! QpvB wbo n!tubs di!°uboebsep
[IFC jede facto a de jurekopiou formatu STEP/IGESha vymenu Gdajov medzi
bgmj !l .-djbnj!pel!s {ozdi!w spcdpw!n”Bv!gpvB wbuf
ebkpw! nfe{jlobkmfge nj!w spclbnj/!"JHFT!b! TUFQ
spwoj bdi!b!ofepl - Bv!tj!wznjfébr!lumé!cpibu,6!" e
eofo o njloqgj, | pw)/  hBl'bpgdj !l tdjobopjfup!b! bmojflops

{mfge vk’ -1 {!li_bejtlb!cpibuptuj!” ebkpw!cve’ ! wBe
vyrobcov.\ / / /| 1 Qsphsbnz!w!s.ndj!bgmjl . djf!nvtjbl!czr
cpibuptr !> ebkpw!cf{!lupip-!bcz!tb!vdi' mjmj!l!of

TUFQ!\JGDA!I bmfcp! QBUSBO/ ! Obnj ftuplupip!cz!s.nd
priameho pristupu k zékladb f k! ebubc . { f! DBE-!bcz!tb!oftusbuj ml
informacii.

-Bielaknihae pe - wb uf _ b ! D BriEegratdd®Bsigh abd Nanufacturing: Benefits and
Rationale" (Integrovany navrh a vyroba: vyhody a odévodnenie)2000 [65].

Qsfup! tb! vB! w! 91/ ! splpdi! 312/ ! tupsp, jb! bl {b,_ jbulp
obwsi pwbojb!w! gsptusfe | DBE! qp wb B p wadebtneutrdiny ferm& b u b ¢ « {
IFC ! Obwsi pwbmp!tb-!"bcz!tb!vgvtujmp! pe! gsfl mbeb, pw! b
tl vup, optuj!wobl!w!gpmpwjdj! 310, !bsrpd !pows! j3clp n t aubp s!pt y sbb L
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b! gbovk#-!w!lupsfk!tb!vgsfeoptuZvk” ™! {.-vknz!epe-.wbuf_
jadra pred rozvojom otvorenej vymeny informacii.

BMt b! eoft! wo nb! bl p! of peefmjuf_o-!t° btr! tubwfco du
qs t_vecz! {kfeopevofofk! tgpmvgs-.-df! b! joufhs.djf! " ebk
viazana na uzavreté alebo neutralneformaty b ! © qf dj bmj { pwbo , ! o~ tuspkf /! 1l jtu

b! JGD-!"Dbl p!'bk! pu~{Il bn!joufspqgfsbcjmjuz!b! hfpnfusjdl’
#DBE! b! CIN; ! Nbsl fujoh-!sfbmjub!b!cve’” dopt" ! gspkflupw

WIt® btoptuj!tupk !qgsjfnztfm! gsfel!l_TCADpwpv! w {wpv!
(BIM)bl p! o-tuspkb!ob! npefmpwboj f!l ! kfip!wzvB wbojv!b
wzBbevkflopw,!gs tuvgz!Il!qgs.-dj!t!jogpsn-~djbnj-1!pq

flptztu,npw! b! {bwfefojf!puwpsfo' di!sjfofoll/

T! sp{wpkpn! o-tuspkpw! sf wf s { o pristpp! kjdatddyzan) CADtakovajps- ! | up s |,
sp{° sfo n! ufdiopm hj ! Pgfo! Tpvsdf! b! MMN! tb! qgpvB wl
pel m@E bk” !'pe!ofkbto" di!gpenjfopl!epe.-wbuf_pw!tpguw, s
p! kf!tl vup, of(databdayfaprpcesy.; ! ° eb k f !

[b!'n eoznj!tlsbulbnj!b!wj{vbmj{.djbnj!tb!tls" wbk"!
ukladanie, prenos a transformacia - t. j. klasicky proces ETL (Extract, Transform, Load).
Podobne akovinychpewf uwj bdi !'tj! ejhjubmj{.djb!tubwffco duwb
o uboebsez-!bmf!bk!kbtof!ousvliu’® spwbo_ !tgsbdpwboj f!

Bcz!tb!obgmop! wzv@ADBMpuhedj bimt gpmppwptuj ! qgsfi peopuj
jogpsn-dj /! Up! ofwziovuof! gpwfejf! | v! zetnoteniv, nv! gqsw
couboebsej{-djj!b!'{nztmvgmo _nv!°ousvlu’  spwbojv!® ebkpw-
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| BSNPOJ[ DJB! B! USVLU, |S8BBRWBOJF! |,

KAPITOLA 3.2.
| BSNPOJ[ DJB!B!'i USVLU, SPWBOJF! , EBKPW!

Obqgq & bojfltztu_ npw!  ebknj!w!tubwfco duwf
"jlvBljefl!ptwf_ 1 Ilpsqgps-~-djflbmfcp!tusfeof! wf_1 _1qg
softvérovych systémov a databaz s réznymi rozhraniami multiformatovymi informéciami (obr. 3.2-1),

lups,! nvtjb! t! qpnpdpv! nbobB,spw! obw{ . .-kpn! tgpmvgshbd
pwgmzwivk  djdi!ltztipohmpwhpm! e&zpud esgbw!ge! knz!.b! {jtl !tqgp

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 o _..'.I'.'.'.'_'..".'.'_'.'.'.'.'_r'Lj'.'.'.E.'-E.'.'.'.'.'.'.'.:.: |
Obrazok3.2-1Qs bl uj dl z! I bBe ' 'tztu, n! bmfcp!bgmjl . -djb!qgpvB whct

jadre niektord z popularnych databdz RDBMS.

LbBe.!{!vwfefo di!lbufh sj ltztu, npw-!lups,!tb!vgmbi
uzgnj! {pegpwfebk”djnj! gvol_ of k! ° mp abbsttakinej driowmepiat zt u _  n
konkrétnu, prejdeme od datovych typov k ich reprezentécii vo forme forméatov a dokumentov.

K predtym uvedenému zoznamu systémov (obrazok 1.2-4) teraz pridavame konkrétne typy formatov
a dokumentov, s ktorymi, b t praeuja:

Investor (CAPEX)

AGjobo, o,!  ebkf;!sp{qp, uz-!tqgspho {z!w ebwl pw!)o
A ebkf!plusfoepdi!ob!usiv;!bobm {z!usiv!)ousvl u’
A Pravne a zmluvné Gdaje: zmluvy (textové Gdaje).
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DJB! B!'i USVLU, |S82WBOJF!

| BSNPOJ[ -
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v.ivda _f_ vivda EM viva () Vviv vivd

QIHNLINHLSNA QTHNLDNELS-TNIS JE1AWO3D Q WNLX3AL — QI™NLINELS

"._nu..u..u.l.l.l.lﬂﬁﬁq.....B._u..u_u.|||.|.|||.|.|.||.|.|..|.|.|.|.|. |||||||||| _. ." R c
@ HH .__ |JEE..@ eI~ 3-8 ar =

1 .E&:m .|¢ _ﬂ

gm :u___qu _

mu__._ o nqu n,.mmn_._w_ nqu .v

a o0
— e
B8.=H

duwf ! t b! g p vrBznymbrozhraniarmi pktoré pracui, n p w! t !

tubwfco
s rbznymi typmi Gdajov .

Obrazok 3.2-2 W!


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

| BSNPOJ[ DJB! B!'i USVLU,|S8BWBOJF! |,

Systémy riadenia (PMS, CAFM, CQMS)

A ebkf! plgspkfluf;!hsbgz-!"mpiz!)ousvlu’  spwbo !”
AUdajeo” esBcf! {bsjbefo ;!gm.-o0z! esBcz!)ufyupw,!b! q
A ebkf!p!l pouspmf! |l wbmjuz;!opsnz-!|lpouspmo,!tgs.
CAD, FEM a BIM

AUf diojdl ,!w I sftz;!bsdijyfhlfpmdjudlj dl! I'p @bkd vl od?o

Gdaje).

AStavebné modely: 3Dnpef mz-! nbufsj -mpw,! ebkf!)hfpnfusjdl
AUf di ojdl ,!w qp, uz;!bobm {b!{brbBfojb!)ocusvlu  sp
Systémy riadenia staveniska (EHS, SCM)

AUdajeoc f { qf _, optuj ! b!{esbw ;!cf{qf, optuo,!gspupl pm:
A ebkf!plepe.-wbuf_tlpn!sfrb{dj;!{.tpcz-!pckfeo.w
AEfoo . !tgs-wz;!qgsbdpwo' ! bt-!qgspevlujwjub!)ousvl
Drony, AR/VR, GIS, 3D-u mb |

AHf pe.ub; 'upgphsbgjdl !'nbgz!)hfpnfusjdl _ !blousvl
A ebkf!w!sf.mopn!, btf;!wjefp!b!gpuphsbgjf!)ofous
AModelypre3D-umb, ; 'ejhju-mof!w | sftz!)hfpnfusjdl _ !° eb

bmo jfltztu, nBPMS5PBRPI)0j b! ) 5 E
A ebkf!p!_ btf!b! o.| mbepd)ico;u sivblsui psoppwhbsob n!Z -e! bpkefi *b/e z
ASjbefojf!{njfo;!{ -{obnz!p!{nfo.di!qgspkfluv!)ufy
AWz | b{pwbojf!w | pooptuj;!vlib{pwbufmf!®tqgfooptuj!
Integracia udajov a komunikacia (CDE, RFIQ AMS, RPM)

AW nfob!°  ebkpw;!w nfob!eplvnfoupw-!e.upw,!npef m;
ARFIDb! t mf epwboj f! " ebkpw; !mphjtujlb-!tgs-wb!nbkfu
A Monitorovanie a kontrola: senzoryo b ! nj ft ubdi ! )°o usvl u’ spwbo_ ! b! of

LbBe' !'t zt u_ n! woH systdmafriadeniadtaveniska b B | pyepédzkové databazy - pracuje

t!wmbtuo' nluzgpn!jogpsn-dj ;!o° us alngii 9Oatevé mostredie’,! uf y up
t!lups'  n! nvtjb! pecpso ds! gbpspegbkbHpabpetV &if'l wWwiv_ qp !
of pei b_vkf!{mpBjuptr!tlvup, ofk!gs-~df!t!jogpsn-djbnj

W  qgsbyj!tb!tgpmp, optuj!tusfu-~wbk’”!t!u n-!Bf!° ebkf-!
gpvBjujfl#ubl -!blp!tt”#/1'U I bltblup!obkn_tufyupw-!pc
lups _ ! kf!r bBl ! bobmz{pwbsphpwptPsfupbeébsem dn! b_. 1t u
formécia Gdajov -qspdft -1 cf {! lups_ip! ojf! kf IspmapoBamie, anflggdi,| u wo f
vizualizaciu a rozhodovanie.

Transformécia Udajov: rozhodujuci zaklad modernej podnikovej analyzy

ob! I mbtjdl _ !ousybunépwhay!bl sl FipdbmRREMS)EE)- { ! spwfi!

W. ©°ojobl!tgpmp, optu ! eof82%j dfim |!bBespted pyv ;dli d gjsopormdjf B qfwl!
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wo BB0%opw di! jogpsn-dj -!lups.,! wtuvgqvk ! ep! ejhju.-mofi
wbo' di ! bmf cp! wp_ dgobr! 223)d52]l Rafri sem wekt,ayrafika, §eometria, obrazky, CAD
-modely, dokumentécia vo formate PDF- ! { wv |l pw, ! b! pcsb{pw, ! { - {obnz-!fmflu

nopi ! bmojf/

Pl sfnlupip!pckfn!ofousvlu’® spwbop do ! f weforkgpm! okt bwnf tkd !sp e
5-76 &'\ 78~/ 1 Ubl «upl!ezobnjl b!'tg tpcvkf!w.Bof!gspcm, nz!
cich podnikovych procesov. Ignorovanie tohto toku viacformatovych udajov vedie k vzniku infor-

nb, o di!nfe{jfs!b!{ojBvkf!tgsbwpwbuf_.optr ! dfm,ipl!ejh

A 60%

L g <

PER YEAR

%o

Obr.32-3LbBepsp, o' 'o-sbtu!ofousvlu’® spwbo' di!" " ebkpw! wzuw-. s|
informacii do podnikovych procesov.

Jhopspwbojf!{mpBju'  di!ofousvlu® spwbo' di!b!n_u’djdi

gspdftpdi!bvupnbuj {-djf!n>Bfltwjftr!ll!w sb{o n!nfe]j
t gpmp_ . Wlpdafio opn! t wfuf!ofl pouspmpwbuf_ o ip!lb! mbw op
tgpmp, optuj!nvtjb!ptwpkjr'!izcsjeo !gs tuvqg!l!tgs-\

ob!qgs-dv!tp!we ful' ' njluzgnj!’  ebkpw/

L_°" . pn!t 11 fgflu wofk!tqgs-.wf! " edHKapifikdci foznycts thpbvoifajov d j b - ! o u
"Babel'Ws - ubof! ofo usvlu’” spwbo' di -!ufyupw di!b! hfpnfusjd
wp_of! ousvliu’® spwbo' di! " ebkpw*/! Ufoup! gspdft! usbot

pshboj{pwbo di!©°ousvlu’ s! obVnpBfiedda/anie naeigh!zaklade u , np w- !
(obrazok 3.2-4).
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MULTILINGUAL
BABYLON — UNIFIED DIALECT

Obr.3.2-41 mbwopv!” > mpipv! peefmfo !'tqgs-wz! elakpw! kf! gsfwj"
mnohoformatovych ° e b k p w! e p ! © u s kategorizevaméosysténpul.

Kf eopv! {!i mbwakejtdi bgespobj Bpdj f!{ptu.-wbl!lo {1Ib!° spwfiil |
digitalnymi platformami - "sila", o ktorych sme hovorili v predchadzajlcich kapitolach.

O.speo’ !'joouju  u!qgsfl!ouboebsez! b! uf di[6BpBri 'hj f! ) OJT
of eptubup, o-!'l pngbujcjmjub!® ebkpw!nfe{j!s” {oznj!c
jogpsn-dj !'!b!{ob, o n!l!epebup, o' nto-|l mbepn/! Mfo! w! s
joufspgfsbcjmjupv!tpguw,sv!tusbuz!w!jowftuj ofk!v
VTE!sp, of -1 gqsj . pnlewflusfujoz!u diup!tus-u!{o-° bk
obkn_!gp. bt! gsf[@/d{W2!ublejgdBdZ!uj f B! vw.-e{b-!Bflou
gpsn-upw!n Bfl!{o Bjr!lujfup!tusbuz!b!{wojr!lfgflu

Qpe_b'!ou’ ej f! Ds px e[@mktordfsa tykpla 16 000 ddto@ythv&dtov z celého sveta,

i mbwo' n! gspcm,npn! {ptu-.-wbk” ! #0o gjobw_, #! b! nvmuj gpsn-
zdrojom nie sl pof o, ! ebubc-{z! bmfcp! npdédfmhz! tbu d ptkupsw wfpol' |
informacii.

jtufojf-lgpsn-upwbojf!b!pshboj {pvaspgvduldpjtvcThkeer! b B! 71
g_.ujov!tus.-wj!i_bebo n!b!{ispnbB, pwbo n!tqgs-wozdi!t
of eptuvqgo,! gsf! bobm {v/! B! mfo! gqsjcmjBof! : ! qgf sdf ou!
wzuw-.-sbojv!igsfeqgpwfe | b! wdntjakpmuhikadi,vizualizagipreportovardiufawzo p | !
wzi_be.wbojv!gpegpso di!jogpsnb, o di! {espkpw

V priemerejeqs - d b! nb o b B razdelenataktee(bbkarok 3.2-5):

"jtufojf!b! psh@@)j {j-tdy b''b!ebuksppwt u° spwbo !  ebkf! n” B
gsbdpwo' !, ht'vlsobdmanjj'tgspdft! gmofojb!” mpi/

[i spnbB, pwb ¢p%):l ' mblwlopw ! w { wpv! gsf! pecpso | pw!lob!
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sf mf wbouo _, !t  cpsz!”  ebkpw/ ! Gjsfno,! " ebkf!t"! btup!
#tjm.di #-1!_ p!tr bBvkflgs tuvg!l!gpusfco n!jogpsn-d

Npef mpwboj fOtuspkiptwupWkfflogspdmea&rnpn! of eptubup, o-1!{
pcdipeo dit!tdjf_pw! {pltusboz!{-Ibf{fo | pw/! Ofeptubup
gpufodj -m!bk!upip!obkmfqoejfip!npefmv/

Ostatné tlohy (5%):p | sfn!t qsbdpwboj b!” ebkpw!tb!bobmzujdj!nv
tl°nbo n! " ebkpw! {!s  {ozdi!i_be tl-!p{obnpwbo n! w'
tgs.-w!b!pegps” . bo n!pqujnbmj{.-djf!gspdftpw!b!tusb

Mining data
for patterns

Other

Building training sets
Building training sets

Collecting
data sets

Cleaning and
organizing data

Obr.32-5" pnv! wfovk” ! nbobB,sj!gsbdvk’” ) t! ebknj!obkwjhb

Ujfup! peibez!gpuwse{ vk’ !bk! bmeojflou’ejf/! Qpe_b!ou
BizReport v roku 2015[71]t b! 6 1 &! bB! : 1 &!  btv! gspgftjpo- mpw! w! pcn
(BI) (BI) venuje priprave udajov na analyzu.

"jtufojf-!wbmje.djdgdfbetpsthvowvok f{!.Idg jouj cklb'klpfw- | mbe! gsf ! wo
bobmzujdl  !'gspdftz-!qsj, pn!{bcfs.!IbB!:1&!, btv!e.upw

U.up! o-sp, o-! gs-db-1! lups-! kf! gsf! | podpw.ip! qpvB whb
gswpuo' di ! ebkpdi!ofwziovuof!tlsft_vk>!bobm {z-1!t°1{
sjbefo /! Qsfup! tb! gspdftz! _ -jod adbtdremia dbplichk a dopleehizs e j { - dj f
di " cbk’”djdi!” ebkpw! bB! gp! i bsnpoj{-djv!nfso di! kfeoplt
tu-wbk”!'{.I mbeo" n!l bnfi@pn!npefsofk!ejhju.-mofk!tusbu,

E°" ]l mbeo-!usbotgpsn-djb-!_ jtufojf!b!ouboebsej{.djb!" el
ybB! 91&! gs-#Hf! bimfleb&nykf! bk! npBoptr ! jdi! fgflu wofi
gpeojl pw dil!lgspdftpw/! Tbnpuopv!pshboj{-djpv!b! jtufo
jogpsnb, o di ! upl pw! wWodapesomagnizacié a f unszv | f us’ qsdpimitb/olj vbd ! e mf Bj u
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w cfs! wipeo,ip! e-upw,ip! npefmv-! lups' ! qsjbnp! pwq
informaciami w! . bme  di ! g. {bdi!tgsbdpwboj b

Lf. Bf !  ebkf!b!pcdipeo,!djfmfltb!moojb-!1kfle” mfBju,!
bmfcp!wzuwpsj"!tgs-wov!cusvliu’®sv/!W {.wjtmptuj!pe!t
gswlbnj! fyjtuvk”™ ! usj! i nwbpwoo f!!rppuesfvmzuy’!spuvsbwl U’ bs!'pwdhing j- «
vhodny na r6zne Ulohy a ma svoje silné a slabé stranky.

E-upw,!'npefmz;!w{" biz!w! ebkpdi!b!w{r biz!r

.ebkf! w! jogpsnb, o' di! tztu_ npdi! t°’ Vv zidslodiood {ilghveb o , ! s~
gpBj bebwjfl!ob!vlI mbebojf-!tqgsbdpwbojf!b!gsfopt!jogp:
modelov,uf eb! gpsnpv-! w! lupsfkltuvigfidpgpsasvtiuif spmp8fb! b k
pgq tbo.!w{rbiz!nfe{j!qgswlbnj/

Fusvliu’ spwha’ '’kéblf ! b! pgbl pwbuf_o" 'tdi _,nv;!t’ ! vt
gf wof!tubopwfo" nj!tu gdbnj/!"Ufoup!gpsn-u!qgptl zuvl
tgsbdpwbojb! b!fgfl u wopt!fitrayanjalagvegcip Brikladp-o ! epub { p w!
databazy (RDBMS), ExcelCSV.

Wp_oflousvliuveapBBEo k! T gmkfyj cjmo®> o usvliu’® sv;!s”{of! q
busjc upw! b! n”Bv! czr ! vmpBfo,! bl p! iXMEaebsingifgrmiaty! Qs | m
eplvnfoupw/ ! Ubl  up!”  ebkf!t” ! w ipeo,-!1f_ 1 kf! gpusf c:
ojnj-!'bmflob!esvifk!tusbof! |l pnqgmogr.B.2®. ! bobm {v!b!oub

Data Model Storage Format Example
M Relational CsSV, SQL A table of doors in Excel
IE:%] Hierarchical JSON, XML Mested door objects inside a room
@ Graph-based ROF, GraphDB Relationships between building elements
Obrazok3.2-6E- upw' ! npef m! kf ! mphjdl ! usvliu’” sb-!lups-!pqgjt
pshboj {pwbo,-!'"vmpBfo,!b!tgsbdpwbo /
W cfs!wipeo,iplgpsn.-uv!{.wjt !peldjf_pw;

BI'l kfl e mfBju-! s’ di mumtptludj mibd pwbnbj, pdSY, IREBMS.M'| 2 )
tu’' gdpw,!ebubc.{z*]/
Bl 'tb!wzBbevkf!gmfyjcjmjuhléboxXiMLv!| u®° sz-! kf ! mfqgo jf!
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Bl ' nbk® !° ebkflgfafovg @ajfabdzy!lqw{tl ziuzx'k” ' qsfi_beoptr ! blo | .
W'l mbtjdl " di!sfmb, oo di!ebubc.{bdi!)SECNT*! kf! |l bBe.!f
kf k! wnbtuoptuj!tu gdbnj!ubcv_12z/! Obgs | mbe!ubcv_1b! g
JE-1TW ool b-1i" sl b-!QpBj bs obk"pdfp!mojpflradatbp2F)E!!')nj ftuopt uj !
W' mbtjdl' di!sfmb, o'*dit!bd bw{b d.i {zH dwizluwSBONXT ! wp! gpsnf ! ub
gsfetubwvkf! pckflu! b! tu’ gdf! gsfetubwvk”™! kfip! gbsbnf
ewfs.di!w!gspkfluf!ublup-1!qsj . pn! | beBnef s!fsljtb g pdi!!gksffegjtouf
idenuj gj I ~upspn! b!busjc’ unj!b!tgpkfojf!t!njftuoptr pv!t

miestnosti".
T © &

Door 1D Room D Height (mm) | Width(mm) | Fireproof
JET_ ID1001 101 2000 900 Yes
JET_ ID1002 101 2100 800 No
JE= ID1003 102 2000 860 Yes
Obr.32-7Jogpsn-djf!pluspdi!gswlpdi!lbufh sjf!#Ewfsf#! qgspk
forme.

Wp! wp_of!ousvliu®” spwbo' daeboXdish tUpdiebkhl! wmpBf KTP@! i j f s
wopsfofk! gpsnf-!qgsj, pn! gswlz! n”Bv! pctbipwbr! bmojf!
vnpBZE vkf! npef mpwbr ! { mp B jPodobhéwrformadiezo!dvefaah v projeists, wtbrdo n j / !
cpmj!{b{obnfobo ! w!ebamk3d2uj-spwbeflhRsgpsotupbwbo ! wp! wp_ o
formate (JSON) takym spdsobom (obrdzok 3.2-8)- ! Baf dtavaju vnorenymi objektmi v réamci

miestnosti (Rooms -J E* - !  p! mphjdl z! pes-Bb!ijfsbsdijyv
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L N doors json

“ID": 161, @ & Q,
» “Doors"; | L
il {"I0": 1, "Height": 2888, "wWidth™: 988, "Fireproof": "Yes"},
j_l {"I0": 2, "Height":; 21pe, "Width"™: 884, "Fireproof": "No"}

[

: "ID": 182, @ @ {&‘.

"Doors":
17 Lot
1

L =

; "Height": 2888, “"Width": B58, "Fireproof": "Yes"}

[y

Obr. 3.2-8 Informacie o prvkoch kategorie "Dvere" projektu vo formate JSON.

V modeli grafu su Udaje reprezentované ako uzly (vrcholy) a prepojenia (hrany) medzi nimi. To
vnpBiZ vkf! wj{vbmj{pwbr! {mpBju,!w{rbiz!nfe{j!pckflunj
miestnostiach v projekte je reprezentacia grafu nasledovna:

Uzly (nodes) predstavuji hlavné entity: miestnosti (Room 101, Room 102) a dvere (ID1001,

ID1002, ID1003).

Rebra (odkazy)v Il b{ vk’ ! w{r biz! nfe{j!u njup!foujubnj-!obc
miestnosti

Atribity t ° ! nbgpwbo _ !ob!v{mz!b!pctbivk”™!wmbtuoptuj!fo
dveri).

Obr. 3.2-9 Informacie o entite projektovych dveri v grafickom zobrazeni.
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V grafovom datovom modeli popisu dverisi | bBe -« ! njftuoptr ! b! |l bBe ! ewfsf ! t
Ewfsflt !l gsfgpkfo,!t!njftuopt® bnj!gsptusfeo duwpn!is
uofk!njftuoptuj /! Busjc  uz!ewfs !'Yyw o olb-1!o slb-!qpBjb
uziow/ ! Qpespcof ko jf! jogpsn-aotdm! gkd sh grafoygpsérmadtikal objgviem « u p d i
stavebnictve, budu uvedené v kapitole Vznik sémantiky a ontolégie v stavebnictve".

Grafové databazyt ° ! f gf l u wof! wufez-!1f_ !t le mfBju,!tl sl w{r
obgs | mbe!w! pegps” . bd dil!tztu, npdi-!tnfspwbd di!tztu
w! gspkflupdi! tgs-wz! {bsjbefo /! Hsbgpw !bdg mpsvi .w!nf K fBef
vnpBiEvkf!gsje-wbrt!tep!hsbgv!opw,!uzgz! ebkpw!cf{!lupip
t! sfmb, o' nj! ubcv_lbnj! b!ousvliu’° spwbo' nj! gpsn-unj! wo
konektivita - prenosom dvojrozmernych databdzov' di ! ° ebkpw! ep! hsbgv!tb! of { wzo \
neposkytuji sa nové informacie.

Gpsnb!b!'tdi nb!°  ebkpw!cz!nbmb!czr !gsjtq tpcfo-!1Ilpc
mpi -n-!lups. ! Ob! hgkl bwwbpobhstitv! wl gpeoj |l pw di! gs|
gqpvB wbrlubl !to-tuspkf!blubl !'!e.-upw,!npefmz-!lups.

evdiojf!l { tlbrtw tmfelz/

= gn = X

TABULAR HIERARCHICAL OR GRAPHICAL
i STRUCTURED FORM T MESTED VIEW REPRESENTATION
] § & &

Obrdzok3.2-10Spwo bl ,!'jogpsn-djf!plgswlpdi!gspkfluv!n”Bv!czr!
pomocou réznych datovych modelov.

W_ . owfobll di!tgpmp, optu !eoft! fm !gspcm, nv!obenfsc
tupwjfl!bmfcplujt dpl!bgmjl.dj !qgpvB wb!wmbtuo ! e.
{ mpBjkufpetopumj w ! npefm! kf! Dbtup!eftjbulz!ls-u!{mpBj
wo fulnpeéif mpw! kflujt dls-u!{mpBjufke /! U.uplobenfso
w wpk-.spn!bk!l podpw n!qgqpvB wbuf_pn/

Ubl up!{mpBjuptr!tg tpcvkf!w.Bof!pcnfe{fojb!qgsj!w wp
gswpl ! w! npefmj! tj! wzBbevkf! epebup, o' ! Il e-! jngmfnfo


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

| BSNPOJ[ DJB! B! USVLU,|S\BRWBOJF! |,

gsjtq tpcfojf! fyjtuvk”>djn! sjfofojbn/! Up! we fulp! {
bvupnbuj{.djf! w! tgpmp, optuj-!_. n! tb! bk! kfeopevdi !
procesy.

Lpngmfyoptr ! pwgmzwivkf! woe fulz!®  spwof! e.upwfk! bsdij
sbtu’ dpn! gp, ufltubcvmjfl!b!tu’ gqdpw-!lups_ !t ! btup!o
tb! {mpBjuptr ! {wzo vkf! nopBt uw pastrogli.sVp forematdzH, akd je KNdLn o f ! t °
alebo JSON-! t b! {mpBjuptr ! gsfkbwvkf! {n_up, oo nj! wopsfo'r
nekonzistentnymi schémami.

Qs mjo o-! {mpBjuptr!le.upw di!npefmpw!tqgq tpcvkf-1 Bi
bk!r bBl p! {sp{vnjuf_o_,!qsf!lpodpw di!gpvB wbuf_ pw!
jazykové modely aagentiLLM/ | Qs - wf ! gspcm, n! qpdi pgfojb! bl {mpBju
b!tgsbdpwbojb!"  ebkpw! wzwpm.wb!pu-{lv;!blplvspcj"
qpvB wbojf-!bcz!tlvup, of!s"  dimp!{b, bmjl!lczr!vBjup,

Bk!'l f !t le.-upw,!npefmz!{wpmfo,!sp{vnof-!jdi!vBjup, ¢
obmedzeny. Proprietarne forméaty a uzavreté platformy brania integracii, komplikuju automatizaciu a

peo nbk*! | pouspmv! obe! wmbt wai nielen sijoongvpch midajdv, dlen @ - ! = n!
v{bnlovu,!tjmp-!lv!lups, k6 nv! kfpévagniBep ¢ gwhauvigphwdb ! aqp o i
sp{tbiv! gspcm,nv! kfl! e mfBju,! {w.-Bjr -1 blp!qgsftof! v{

stavebnictve.

Proprietarne formaty a ich vplyv na digitalne procesy

Kfeopv!{!I_" pw di!'w {jfw-!lups' n!ltubwfco ,!tgpmp, op
uvg!l ! ebkpn/ ! Up!tr bBvkfl womjfheljdopgpsatdj npwtt{bBBk
wozdi!gspdftpw/ ! Qs _ jopv!u diup!rbBlptu !'kf! btup!qg
tpguw,spw dil!sjfofo |/

CpivBjb_noppufgdphsbnzliuppwB owdawfwlvnpBiZ vk ! gpvB wbu
mfo! w!qspgsjfu-sozdi!gpsn-updi!bmfcp!w!dmpvepw di!”’
gsptusfeo duwpn!qgs tof!pcnfe{fo di!sp{isbo /! Bl!of{s
pe! fo ufulfvkebwlsifl t swt uc npw! p e\edosketku foho sivaj ti vyvojari, ktori by

didfmj!qgpo’ I br l puwpsfofko jflbsdijufwfu'lémgUwbufon] ép

|l pdj!npefso,!tztu, nz!tgs-wz!tubwfco di! " ebkpw! p:
b!o uboa@b3lbrebubc-. {z! {bmp BfHasuvisiace dydEB¥EERP £ J N

CAFM zostavaju izolovanymi proprietarnymi "ostrovmi” v digitdlnom prostredi odvetvia

(obr. 3.2-11).
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Obrazok3.2-11V{ bwsf u-! b! gspgsj fu-sob! gpwbib!’  ebkpw! wzuw-.sb! q:
k adajom.

Uzavreté a monopolizované formaty a protokoly nie sa problémom len pre stavebnictvo. V mnohych

pewfuwjbdi!iptgpe-stuwb!tb!cpk!gspuj!v{bwsfu n!ouboel
spomalenim inovacii (obrdzok 3.2-12* - ' f yjt uf odj pv!vnfm di!qgsfl . .Bpl ! wtuv
b! gsfi mcpwbo n! {.wjtmptuj! pe! wi_1"di! epe.wbuf_pw/! T
i ptgpe-stlv!t°rbB!kfeopevdip!ofnbk” ! bt!sfbhpwbr!ob!"

v dbsledku toho sa uzavreté formaty a obmedzeny pristup k idajom v podstate stavaju digitalnymi
"hranicami”, ktoré obmedzuju tok informacii a rast [63].

Bl 'tuspkf!wzspcjb!w fulp-!, plgpusfcvkfnf-1!obo b!

uj fup!upwbsz!cve’  !lejtusjcvpwbr /! LbBe !'tjlcvef!n
bl !'tb!cvefl!lcpibutuwp! wzspcfo,  !tuspknpkgj!sp{ef_ pwhb
divepcf-!bl!nbkjufmjb!.vulcve  I'n"dr!° tqgfeof! mpc
cpi butuwb/ ! [ bujb_t!ttb!{e.-!1Bfltwfdj!tb!wzw kbk" ! e
' Ttu-mf!w_ ¢74. k! of spwoptuj!

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

Telecommunications:

o]0
Proprietary Protocols 1970s-1980s .
Computing Industry: -
QOpen Source Movement 1980s
Document Formats: Late 1980s to 1990s
PDFs and DOCs = £ >

ek Srawvelng: Mid-1990s to early 2000s
Browser Wars .

Media: ]
Audio and Video Codecs 190905-20095 : .

Obr.32-12Npopgpmo . ! wmbtuo duwp!Il_°"_ pw di!le-upw di!gpsn.urg
problémom stavebnictva.

V dbsledku uzavretého pristupu k databdzamgs phsbnz-!nbobB_ sj !~ etbWpwgt éj b mj
a vyvojari vytvarajuci aplikacie na pristup k Gdajom, ich spracovanie a automatizaciu v stavebnictve

eoft! fmjb!qgp, fuo' n! { . wjt mp(ohuj3.B-13). Pieto! z&aviglasti wyodolhe p w! t p
o bme di! gs tuvgpw di! wstujfw!tj! wzBbevlipippkanziaw-. sboj
oqgfdj -moznj'!o-tuspknj!bltpguw,spn/!

Rozhranie API (Application Programming Interface) je formalizované rozhranie,

gsptusfeo duwpn!lups,ip!n Bflkfefolqgsphsbn!lpnvo]j

b!gvoldjflcf{lupip-!bcz!nvtfmlqgsjtuvgpwbr |l ! {esp!

gpBpwkz! n” Bf! fyufso I'tztu,n! {be.wbr -!w!blpn!gpsn:

eptubof /! Kflup!°ouboebsej {pwbo-!#{nmvwb#! nfe{j!tp:i
WF_ | ! nopBtuwp! {-wjtmptu ! ob! v{bwsfu di! sjfofojbdi
obchodnych procesov v podniku sa stadva#° qgb hf up wp v ! m&stojoy aaislyan ‘odspplitiks !
epe.-wbuf_b!tpguw,sv-!lups !qgqptlzuvkf!l wbmjuo' ! qgs tu
[ ~wjtmptr! ob! v{bwsfu di! sjfofojbdi! b! gmbugpsn-di! w
pcdipeo n!sj{jl-n/ ! [nfob! mjdfo, oo di! gpenjfopl-!v{b

bmfcp!o usupuwszuB@In” Bf! {bcmpl pwbr !'l sjujdl jedngjspdft z.
ubcv_ 1l z! tj! wzBbevkf! qgsf gs b dkxomdktorpvf (bbrd 3.2413)ibp ! bc mp Ipv 'wjf ¢ U
rozsiahla aktualizicia softvéru alebo jehoe p e - w ARl Ba stdva potencidlnou hrozbou pre stabilitu

celého podnikového systému.
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Miryzhen
Obr.32-13Qs | mbe! wf_ | _iplqgp, uv! { -"wéhlnpwluwz gw|3hb!lqgedfdlpwhloz !l d
joufhs-djj! " ebkpw!w!flptztu, nfl!ltubwfco di!tqgpn

W wpk-sj!bltztu.npw !bsdijufluj!t>!tw!ubl diup!gpel
p. bl .wbo -!bmflob!qgqsfBju /! Obnjftup!jngmfnfou-.djf!
Namiesto vyvojat b ! t ofbbBljibp!wbr ! | pngbuj cj mjuv/ ! Obnjfitup! bvupi
{s di_pwbojb!gspdftpw!us.wjb! btlou ejpn! | bm dil\
aof | pof prestauvovanim kodu.

Praca s uzavretymi formatmi a systémami nie je len technickou vyzvou- je to strategické obmedzenie.

Obgsjfl! {kbwo' n! npBoptujbn-! lups_ ! qpo’ | b!Lovaef so.! b\
prediktivnaanalyza- ! nopi !t qpmp, optuj ! ofepl . .Bgsbbgbkbp! wzusr ]
proprietarne formaty (obrazok 3.2-13* - 1 c¢s.o0oj b! gpeoj |l pn! w! gs tuvgf!l! wmb

irdnia digitalnej transformacie v stavebnictve.

Usbotgbsfouoptr ! ebkpw!b!puwpsfo,!tztu, nz!ojf!t® 1]
rychlosti a efektivnosti. Bez otvorenostit ° ! pcdi peo . ! gspdftz!gmo _ |! {czup, o
wjibdwstuwpw di!tdi wb_ pwbd di!sfrb{dpw!b!sbtu’ df k! |
sp{ipepwbojfl!lob!{ .1l mbef!o.-{psv!I obkmfgejf!gmbufof k!

Obgsjfl'upnv!tblob!pc{psf! su-!{nfob!gbsbejhnz/ ! Obqgs
wjibd!tgpmp, optu ! vwfepnvkf! pcnfe{fojb!bsdijuflu  s!jo
WIt® btoptuj!tb!wflups! gqpt°  wilcletkdefssvrcentrd pbzqreogtiaidajeq pn! gqj b
bl pltusbufhjdl _ !blu wvn-!puwpsfo,!sp{isbojb!)BQJ*! bl

Tento prechod znamend posun od uzavretych ekosystémov k flexibilnym, moduldrnym digitalnym ar-
dijuflu®”sbn-!left!t>!I1I_°" pw,!puwpsfo, !gpsn-uz-!'©uboeb
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Otvorené formaty menia pristup k digitalizacii

Tubwfco duwp!cpmp!kfeo n!{!lgptmfeo di!pewfuw -!1lups
Na rozdiel od inych odvetvi hospodarstva sa tu digitalizacia rozvijala pomaly. Medzi dévody patri tra-
ej. o !l po{fswbu woz! di bs brouzfdsi!! prepw f.unvojzbd-i!! gssj ffwbfiob !! sbp! |

gpwbib! tgs-wz! eplvnfoupw! w! gbgj fspwfk! gpepcf /! L_" |
spoliehali na fyzické vykresy, telefonaty a nesynchronizované databazy. V tomto kontexte boli uzavreté
formatydlhovn nbo !t |1~ s! bl p! opsnb! ofB!blp!lqgsfl.Blb/

Tl  tfoptuj!{!jo ditqgsjfnztfmo di!pewfuw !vIb{vk® -! B
|1 gsvel _,nv!io.sbtuv! jopw-dj -!{s" dimfojv!w wpkb! b! {
sfo'di! ebkpw!vnpBivkf!vs' di njq p!'npvcgksb wdzv!/b!!Vel pn{fwe jkdbr ol fn!

jooptr lejbhoptujl z!b! mjftwzww- !s\'t Ipfglupmt, zstpuw,pm2Z !j toBg My U
{ mf ge pwbojb!gspevl! upw/

Qpe_b!tgs-wz!'tgpmp, optuj ! NdLjotfz! #Pqgfo! Ebub; ! Perg
pomocou toku informacii" 2013 . [74] maju otvorené Udajeqpuf odj - m! vwp_ojr ! 4! bB!
VTE! sp, of 'w!tjfenjdit!'l_"_ pw di!pewfuwjbdi!ws.ubof
fofshfujlz/!Qpe_b!ufk!jtufk!ou”ejflefdfousbmj{pwt
tubwfco n!tgpmp, optujbnl mbepéotwbwf wph! pb” BgBLu! try
vs' di_vkf!{bw-e{bojfl!lejhju-mozdi'!ufdiopm hj [/

Qsfdipe! ob! puwpsfo,!bsdijuflu’®sz-!"lups' !tb!vB!e.wop
gofl!o sjlbk!ep!tubwf acerejdiklieri/!'BNfo H k n _t!qpjmph o pa uljpshboj
uspmvk® !ljowftu djflep!tubwfco dil!qgspkflupw-!_ psb{!w

k zdrojovému kédu w' g p , kallubcii a aplikacii. Odvyvojarovt b! v B! o f p wivbrenie bigi-mf o !
u-mozdibl!s{figesbo{ floj f! | pof -po bdli-!wb!ttfbm!!gBsfplkefvieivilusbot qb
wbuf_ o, ! b! of {. wj aplikicii tretich strdme - wbuf _ p w!

QpvB whbojflsjfofo !t!lpagwpszavhkf{dsphbpw hlpwjepnup
fyufso !w wpk.sjlqgsftubo"!tgpmvgsbdpwbr ! bmfcp! pqg:

bmfk!wzw kbrlto.tuspkf!bltztu,nz/!Kfeopv! {!imbwo’
optr ! petus-.ojr ! { . @giodhkenkrétnych platforiem rea pristupbkg mj |
Gdajom.

Bl 'tb!tgpmp, optr ! ofn” Bf!® gmof! w{ebr ! gspgsjfu-sozdi!

dio | ! sfwfs{o,ip!joBjojfstuwb/! Ujfup! gs.-wof! bl ufdi
wsfu,! gpsn-uz!ob! gs tuvgof ko jf -/lloUypsdvkifu" es pnvibBoj ul bl !owikp
gpusfcz!gsjgpkfojbl!l!ltubse n!tztu,npn!bmfcp!njhs.dj

do druhého.
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Kfeo' n!{!obkkbtofko dil!qgs | mbepw!w!ijtu sjj!aqgsfdip
sfwfs{o,ip!joBjojfstuwb!)mfh.mof!obc” sbwbojf! gspgs
historia boja za otvorenie formatuDWG- ! | ups’ !t bl!o jspl p!l gqpvB wb!w!tztu

podporovaného projektovania (CAD* / ! W! spl v! 2: : 9! w! sfbldjj!ob!npopqgp
tpguw, sv! wzuwpsj mp! . broou alidricit 2nézvampGpenDiVGs _ p w! DBE!
djf_pn!qgptlzuo®r!'w wpk-.-spn!cf{gmbuo ! blef{.-wjtm,!o
gbdup!°o uboebse! olhekppsebypmprittameto sdftwénn alebd uzavretych

AP/ ' U.up!vebmptr lcpmb! {mpnpw n!cpepn-!lups !vnpBoj
zplatny pristup k uzatvorenému formatu g pgv m- sof i p! sj fo BOorpkoybBBE! pe! | pod
epeoft!b!wzuwpsjr !l pngbujcjmo,!sjfofojbness | ups 6! gpe
tb! TEL! #Pgf o! EXH#-!'l ups  'cpm!gsw | s-u!wzuwpsfo' ! vE
we ful dilsjfofojbdi-!Iw!lups di!'kf!npBo,!jngpsupwhbr
mimo oficialnej aplikacie tvorcu formatu DWG.

Qpepco. ! {nfoz!tj!wzovdvk ! bk!_ bm tufdiopmphjdl ! hjh

qsjfu-sofip!lqgs tuvqv-! puwpsjmb! {espkpw ! |~ e/ OFU! Gsb

dmpvepwfk!tmvBcz! B{ vpiildidsvdu pazicilbvkamurit¢ apensaurece!. [63. Spo-

mp, optr ! Nfub!)qgsfeu' n! Gbdfcppl *! { wf s f kqgagkorapriklgie f mz! BJ
t ,sjv! Mmbnb-!"t! djf_pn! qpeqgvpvsjijagehtgvdlp WHd joff sb mogbmy §gej d
[ vdl fscfsh! gsfeqpl mbe.-!Bf! gmbugpe nzwtdpumpey b” dapfes:
wjftrltufdiopmphjdl !'gplspl!\88~"]/

Open Sourceje model vyvoja a distriblcie softvéru, v ktorom je zdrojovy kéd otvoreny na
wp_o.,! gqpvB wbojf-!ou”ejvn-!npejgjl-djv!Iblejtusjc’

Otvorené Gdajeb ! sj fo f oj b! t ! puwp s fsa stavdji{nelengrendom, ate 'ajlzakladom !

ejhju-mofk!vesBbuf_optuj/!Qptl zuvk’” !tgpmp, optujbn!gm
ovujbnj!b!'npBoptr!lol|l .mpwbr!ejhju-mof!qgqspdftz!cf{! {. v
e” mf Bjbudb-kI’w gpeoj | pn! |l pouspmv! obe! oidnkdhjmoof ko n! { espkp

Zmena paradigmy: Open Sourceakol poj fd! . sz! epnjobodjf! epe-.
softvéru

Tubwfco duwp! gqsfdi-e{b! {nfopv-!lups-!tb! ofe-! tqfiibB
{bmpBfo . ,ip!ob!°  ebkpdi-!psjfoupwbo,ip!ob!e.ub!b! wzvB
vedie k prehodnoteniu pravidiel hry, na ktorych stoja softvérovi giganti na trhu.

Na rozdiel od predchadzajucich technologickych transformécii tento prechod nebude akti-
vne podporovanye pe - wh.fhf op! gbsbej hnz! pisp{vkf!jdilusbej ¢
{bmpBfo ,!ob!mjdfodj . .di-!"qgsfegmbuopn!b!lpo{vmu-.dj -
dukt alebo platené predplatné -wz Bbev kf !t j! { nfov! gspdftpw! b! nzt mfo]j
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Ob!sjbefojfl!b!w wpk!sjfofo le.upw di!dfoujfs!{bmpBf
mp, optuj!qgsfipeopuj™!joufso,!gqgspdftz/!'igqgfdjbmjtuj!{
bmf !l bk! gsfipeopujr!tq tpc!twpkfk!tgpmvgs-.df/!

Opw-! gbsbejhnb! gsfeqpl mbe.-!wzvB wbojf! puwpsfo di!" e
g s j . ogohitha ulohu pri tvorbe softvérového kodu budd{ pi s~ wbr ' o~ tuspkf! {bmpBf o
hfodjj!b!wf_ | dilkb{zlpw di!npefmpdi!) MMN*-1Db!ojfl!lq
36&!'opw.ip!l ev!w!tgpmp, optuj ! Hpphmsd.Vmdicvogtidudé qpnpdp
| epwbojfl!gpnpdpv! MMN! wz | po . wWdbraZol312&4).qs - df ! mf o! { b! 31

Qpe_b'!ou’ ejf! NdHQWt fpd BB bB:dbi s-e{bk” ! DQV!w! bo
vysokému vykonu a podpore modernych nastrojov s otvorenym zdrojovym kédom. To

vnpBZ vkf !l tqgpmp. spmtovapicdiddjof ez wrazmyjch investicii do drahého
tpguw,sv!bmfcp!obk nbojb!ofeptubul pw diloqfdjbmjt

Qpgsfeo.!qgpsbefotl !tgpmp, optuj-!blplobgs | mbe! NdLj
puwpsfo dil!ouboebsepw! b! bgmj | vréznycH otvetpacwpsf o' n! { espk

Qpe_b!tgs-. wz! QMPnitd?2019080[7Tp e dfqpmp, optu ! tp! 211! b! w
obodbnj! wfepnf! gpvB wb!sjfofojb!t!puwpsfo n!{espk
obkn_!wp!wf_1|"di!tgpmp, optujbdi;!82&!tqgpmp, optu !
ufh sjjr!e11!'bB!2:::!"{bnftmpomedpveng ! tB!wg b&l! mfl @ j3!1t
nancami.Qpe_ b!tgs-wz! Tzopqgtzt! PTTSB! 3134! :7&!bobmz{pwbo
komponenty s otvorenym zdrojovym kédom [81].

.mpipv!w wpk-sb!w!cve  doptuj!ofcvefl!lsv, of! qgqokiavhr !~ e
b!tgsbwpwbr ! bhfoupw! vnfmfk!joufmjhfodj fQpviBumpwbulfoll! g
sp{isbojbl!cve’!njojnbmjtujdl _ !b!joufsbldjbl!cvef! {bn

o-wsiv!ob!wztplfk!® spwoj ! b olpagoit B.2-14*u/s!. ©’j .j B tegakojnats fmo e i
priklad platformy s nizkym kédom (obr. 7.4-6) a ekosystémy s podporou LLM (obr. 7.4-4) - vyrazne
{o Bjbl!o.Il mbez!ob!w wpk!b!°  esBcv!JU!'tztu, npw/
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Obr.3.2-14[ buj b_! pleoft!bgmjl . .-djf!wzuw.-sbk” ! gsphsbn.upsij!
{ob_,o.! Dbtr !l ev! ht¢pfsffoorpdBflodpdipdpv!lvnf mf k! joufmjhfod,]

Uf oup!gsfdipelcvef!pemjo o' ! pe! ossftéeugpravdepddbbke ndbudlii ! b ! wif _

katalyzatormi.

Vo u® ejj! 1 bswhbs e !'ThewaljeoffOpan Solrdtda Spfware 2024 [40] sa celkova

hodnota open source softvérupei bevkf ! { !l ewpdi !i_be tl /! Ob! kfeof k!
wzqp, ubmj-!lp_Ilplcz!cpmp!gpusfco,!ob!wzuwpsfojf!w
{espkpw n!l epn!pe!{b jbulv-!tvnb!cz!cpmb! gsjcmjBo
bl !'tj! qgsf eltbuBbew !ntfg-p'nBof loptr 'tj!ltbnb!wzw kb! wmbtuo !
Y. p!tblefkf!wobef*-1lcf{lupip-!bcz!nbmb!qgs tuvg!l!f
naklady na podnikanie dosiahli kolosalnych 8,8 bilibna dolarov - to je cena dopytu.

Ojfrtkflr bBIlI ,!'vi.eovr -!Bf!Bjbefol! wf_1"1w
softvérového trhu s potencialnou hodnotou 8,8 biliona dolarov na iba 4,15 miliardy
epm.-spw/ ! Up! cz! { o wopftwvinegkd 2{000-ktj Takiatp tcaksformécia

S K

pcdb! t pglt

kflgsfl!lepe.wbuf_pw-!lups' di ! @midp $ @voospBn!berbnoz 11t{".!.q pt
wjtmptuj!{-1b{o Ipw!pe!v{bwsfu di!sjfofo {!kfeope
lups . !p. bl -wbk” -1 Bf!jn!lojflup!gpo”lof! gpipemo_ ! b!
sklamané - tito dodavatelia sa jednoducho neobjavia.

Prechod na otvorenu digitalnu architektiru neznamena stratu pracovnych miest alebo prijmov.

Obpgbl -!'"wzuw.sb!gpenjfolz!gsf!lgmfyjcjmo,!b!lgsjtg tpc

wzumb_ jr ! usbej krabicavynisofttétoomj df odj bnj ! b!

Namiesto predaja licencii-t mv Bcz - ! obnj ft up! volviremé glatfornds i ndngepte zd-~ u p w!
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wjtmptuj! peofe{pewjwbnupft_rbl'!b! npBoptr ! wzuw.sbr !'sjfofojbl!c

fsb{!o-tuspkf! mfo! gqpvB wbmj-!tblcve !n>dr!ltubr!jdil!

modelmi, scendrmi a logikou, sa ocitnu v centre novej digitdlnej ekonomiky priemyslu. O tychto

zmenach a o tom, aké nové ulohy, obchodné modely a formaty spoluprace vznikaja okolo otvorenych
ebkpw-!cvefnf!wjbd!ipwpsjr!w!{.wfsf_ ofk-!eftjbufk!

Sjfofojb!{bmpBfo,!ob! puwpsfo' di!" ebkpdi!b!puwpsf .
tusfejr !l tbl!ob!fgflu woptr!pcdipeo di!qgspdftpw-1!Db!
uf hs~-djv!v{bwsfu di'!'tztu, npw/! Wfepn !'qsfdipel! ob!
{w ogevigsj wjuv!b!{o Bjr!{.wjtmptr !pel!epe.wbuf_ pw/

Prechod do novej reality neznamena len zmenu pristupov k vyvoju softvéru, ale aj prehodnotenie sam-

puo_ip!qgsjod gv!gs.-df!t!° ebknj /! W dfousf!ufkup! usbo
eptuvgopuflsigsf upwbuf_optr /! Uv!tb!ep!gpqgsfejb!eptu.mw
tb!'tu.wbk’” !ofpeefmjuf_opv!t® btr pv!opwfk!ejhju-mofk

i usv Il u’ avprenb adaje: zaklad digitalnej transformacie

[bujb_! pl!w!njovm di'!leftb"sp, jbdi!cpmb!vesBbuf_optr
tpguw,spw dil!sjfofo ! b!{.wjtmptrpv!pel!lpols,_ uozdil!e
l_ " pw n!gblupspn! |l wbmjub!® ebsklpdvd vbdrt/d!i Puywmpsf d't!! {og g |
e"mfBjupv!t® btr pv!opwfk!ufdiopmphjdlfk!gbsbejhnz-!
I f 1t°1° ebkf! {sp{vnjuf_o,-!'vtgpsjbebo , !b!tuspkpwp!,
npef mpw! tb!o upetfo’ speba&f!"puwwbk”™ ! { .1 mbeo" n!l|l bnfil pn!
formécie.

| mbwopv!w ipepv!°ousvlu’® spwbo' di!puwpsfo' di! " ebkpw!Kk
buj {pwbo k,ip!tgsbdpwbojb/!'"Up!vnpBZvkf!w sb{o,!{w °fo
aj v rAmci celej organizacie.

Qpe_b!tgs.wz! t qpPropes prgnasu jdajok prirtrangfarratii'pddnikov " [82]

kfltgpmvgs.-db!t!JU! peefmfo n!lqgsj!sjbefa !gqgsfoptuv!
Qpe_bltgs-wz!wm.ez! Tgpkf o, i piniGevernnentProjesttDelizb ub ! Bo b r
ery (2024)[83]k f  petus.ofojflgqgsfl . -Bpl!gsj!{ejf_bo ! ebkp

hboj {.-djbnj!Il_" _ pntlt{wofojv!fgflu woptuj!sjbefoc
Bf louboebsej{ -djb!gpsn-upw!”  ebkpw!b! {bwfefojf!{.t
plictej ogpsn-~dj -!njojnbmj{pwbr ! btpw.,!tusbuz!b! {mfo
Qsfltubwfco duwp-!leflusbej, of!qgsfwm.-eb!wztpl. .!njfs
proces® usvl u’ spwbo B iopug«klf e'opuwmg b! puwpsfo, !  ebkf!I_" p

herentnych a riadenych procesov (obr. 4.1-14). VnpBZ vk" ! ° btuo | pn! qspkf I_u v !
{w ofojf! gqgspevliujwjuz! of Bl ob! sjfofojf! ufdiojdl"  di!
vretych platforiem, datovych modelov a formatov.
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Obr.3.2-15Puwpsfo_ !ousvliu’ spwbo B !f pdk, ' mpvy Biadbred f.owfjd mpar ! pe
b!'vs' di_vk®!jopw-.djf/

Npefso, !ufdiopmphjdl  'o-tuspkf-!lups nttb!lcvefnflqgpe
ojfmfo!{ispnbB, pwbr!jogpsn-djf-Ibmflbk!bvupnbujdl z!|j
b! opsnbmj {pwbr !ipeopuz/ ! Up! {prabujifs dznerdd@rfi dokumentmz uj dj ! b ! j

ale s usporiadanou bazou znalosti vhodnou na analyzu, automatizaciu a rozhodovanie.

Vspcuf!lup!, p!obkkfeopevdiojf-tbmfl!lojf!kfeopevdi!
- Albert Einstein, teoreticky fyzik (autorstvo citatu je sporné [84])

Eoft! tb! w_, °ojob! gpvB wbuf_tl di! sp{i sbobezpotrebyqs . dv! t

sv, o.iplqg tbhojb!l ev!gsfl!lbBe ! pcdipeo’" ! qgqs gbe/! Up!t
ousvliu® sf!” ebkpom-{ Inpredbmwvg bd (opizdkit.da5udfve Wp! ds tuvg! vnpB
gs-wfl!ousvlu’” spwbo,!"  ebkf;!gpsnvm.-sf-lubcv_1lz-!gjmus

malnym programatorskym dsilim.

Obke”  mfBjufko jflsp{isbojb-!lups !t t!tqgsflqgpvB wbuf_b!|
Wp! w_ o jofBlqsplqlbfelpavl! bB! : 1&!-gosbldpbopt db ! vkfobspwhbuj dl
nebgmj Il .dj !'b!w qgp., upw!cf{! qpv Bj(abj.22-p6*q-f Wd' j p bm{o fd!i {! djgBnyj K
ol mbez!ob!w wpk!b!  esBcv-!{ojBvkf!dizcpwptr ! b!vs' di,.
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Obr. 3.2-16 Architektonické modely na pracu s tdajmi: u s b e b g mj I abochitektata a model
orientovany na umelu inteligenciu s LLM.

~bme n! | dgpalngj evoliwil je prechod od architektr postavenych na jednotlivych aplikaciach
| ' joufmjhfouof!sjbefo nttztu, npn! {bmpBfo n!ob! kb{zl
tbl!ousvliu® spwbo !  ebkf!tu.wbk’ ! oj fprefintetakcs § r@stréojmipn! vI m

vnf mfk! joufmjhfodjf-!lups,! t°! tdipgo.,! bobmz{pwbr -!
kontextu.
W obt mfevk” djdi!l bgjupm-di!tb! gp{sjfnf!ob!sf.mof! qt

puwpsfo'  dit!ousvliu’” spwbo' di!* ebkpdi!b!vlI . Bfnfl!tj-1!hbl
interpretéciu, validaciu a spracovanie tdajov. Tieto praktick, ! qs gbez!w.-n! gpn” Bv! mf qo j
nova digitalna logika funguje v praxi -b! bl ! w" i pez! gqsjo-°ob! tqgqpmp, optujb
transformaciu.

e e g
_\.‘ -—a

4.‘_,’//_'
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KAPITOLA 3.3.
LLM A ICH ULOHA PRI SPRACOVANI UDAJOV A OBCHODNYCH
PROCESOCH

Chatovacie miestnosti LLM: ChatGPT, LlaMa, Mistral, Claude, DeepSeek, QWEN
Grok na automatizaciu datovych procesov.

W{ojl!"wf_ 1" "di!kb{zlpw di! npefMvMppw! g Mblsg$} Mpbeohfvd'hd ! dNmple
iovujb! {b! ousvlu’® spwbo,! puwpsfo,! “ebkf! b! gjmp{pgjf
pshboj{pwbo nj-!qgqs tuvgo nj!b!tusplpwp! ujpsbufepd  mjf-!t
jogpsn-djbnj!gsbdpwbr lcf{!lgpusfcz!qg tbr! {mpBju !l e!

LLM su priamym produktom otvorenosti: rozsiahle otvorené subory Gdajov, publikacie a

iovuj f!Pgfo! Tpvsdf/ ! Cf{!puwpsfo"  di!wfefdl'|di! m.ol
ebkpw!b!lvmu® sz!tgpmp, o,ip!w wpkb!cz!offyjtupwbm!
zmzt mf ! #eftuj m-upn#! obi spnbefo di'!ejhju.-mozdi ! wf ep

a vzdelavaju prostrednictvom principov otvorenosti.

Npefso ! wf_ 1 ! kb{ zlargevianbuage &6deis), 'ako bdikladChatGPT® (OpenAl),

LlaMa @ (Meta Al), Mistral DeepSeekd, Grok @ (xAl), Claude @ (Anthropic), QWENZ poskytuiju

qpvB wbuf_pn! npBoptr ! gpsnvmpwbr ! epub{z! ob! “ebkf! w!

jogpsn-djbnjt!ttgs tuvgdvkfl!ojfmfo!w wpk-spn-!bmfl!lbk!b
bme n!pecpso I pn-!lups' nlcpmg! gsphsbnpwbojf!gsfeu' n

LLM) Mbshf! Mbohvbhf! Npefm*!kf!vnfm.-!joufmjhfodjb-1"1I

hfof spwbojfltufyuv!ob!{.-| mbef!pcspwtl ip!nopBtuwb!’
internetu. Epl - Bf ! bobmz{ pwbr !l poufyu-!peqgpwfebr !job! pu.{I
ufyuz!b!hfofspwbr!tpguw, spw I e/

BI' ' tb! gsfeu’" n! ob! wj{vbmj{.djv-!tgsbdpwbojf! bmfcp! bo
programovacieho jazyka: Python, SQL ! S! bmf cp! Tdbmb-! bl p! bk! tdi pgoptr !

Pandas, Polars alebo DuckDBb ! no pi ' n j,bd rtkmn2023rsa situacia radikalne zmenila. Teraz
n" Bfl qpvB wbuf_ ! kf eope vdaimpdelgsam vygeérerdje kodp Wykbna thd, Zorazit | br |
ubcv_ Il v!Ibmfcp! hsbg! b! wztwfum ! w tmfepl/! Qsw | s-u! gp!

|l pngmj | pwboj b-!bmf! sbejibtupneoid.i p! { kf eopeve fojb!bltgs
Tento princip-#t gqsbdpw- wbr ! ° ebkf ! gp nzpathenal ndvimepapu! vy yojepcateu p w* # / |

t! jogpsn-djbnj-!_ "~ n!ltb! uwpschb! sjfofoUblelphblupmbi ebt jfb
of cpmp! gpusfco,-!bcz! gpvB wbufmjb! sp{vnfmj!ufdiojdl"
joufsofupw,! pcdipez! bmfcp! wzuw.sbr! xfcpw,! tus.ol z!

modularnych systémov s otvorenym zdrojovym kédom (av tor knihy pracuje s takymito systémami od
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splv!3116-! ws.-ubof! w{efm.-wbd }JiTb baslgdmeRipdmnijk fosmtathaz di ! p on
digitdlneho obsahu a online podnikania -j oBj oj f sj -! bobmzujdj! b! nbobB, sj !
pracovné postupy bez znalosti programovacich jazykov. Napomahaju tomu vykonné LLM - bezplatné

aj open source, ako naprikadMMb NB- ! Nj t usbm-! Rxf-bubEff q§6ft Ubbdbmd j
ufdiopm hjf! plobkojsojfnv!igvemjl v/

Wf_ | ! kb{ zI| LM ako tofuagujenz !

Wf_ | ! kb { z |[(@GhatGPT,lpMaf Mistral, Claude DeepSeek QWEN GroK su neurénové siete
wzo |l pmfo.,! ob! pcspwtl pn! nopBtuwf! ufyupw di! "  ebkpw! {
i mbwopv!® mpipv!kf!qgpsp{vnjfr!lpoufyuv!_vetl fk!sf_ j!

Modermy LLMk f ' { bmpBf o' ! ob! bsdi juflu® sf! Usbotgpsnfs-!1ups
roku 2017 [85)/ ! L_°"  pw' n! I pngpofoupn! ufkup! bsdijuflu® sz!
vnpBiZ vkf ! npefmv! {pi_beZpwbr!w{rbiz!nfe{j!tmpwbnj!cf

Qspdft! v Kfoljw{! eMNmf of ! gpepco’ 'tq tpcv-!bl ' |n!ltb!_wv

njmj_ ol s-u!w__ ©°o /I Npefm!bobmz{vkf!njmjbsez!qgs | ml
w{psz!w!ousvliu’® sflkb{zlb!b!w!mphjlf!t nboujdl' di
-minimdlnet _ nbouj dl ! kfeopul z!)tmpw.!bmfcp!jdil! btuj*
vektory vo viacrozmernom priestore (obr.8.2-2)/ ! Uj f up! wf l upspw_ ! sfqgqsf {fou

tuspkv! #qpdipqgj" #!'tlszu_, !w{" biz!nfe{j!gpknbnj-1ol
textom ako so sekvenciou symbolov.

WE_ | ' kb{zl pw,! npefmz! ojf!t°! mfo! o-tuspkf! ob! hfofs
t°wjtmptuj! nfe{j!qgpknbnj!b!gsbdpwbr ! t!°  ebknj-!bk!If
kf-I'bcz!cpmj!jogpsn-.-djf! sp{ef prdzentovare pko {oleepy{sktorymi f _ o' di
epl -Bf! MMN! gsbdpwbr /

Spwobl ! gs tuvqg!npBop!vgmbuojr ! bk!ob!tubwfco,!gspkf
|l bBe.! cvepwb-! gswpl ! bmfcp! Il poousvlidjb!kf!tzncpmpn-!
podobnym spdésobom. Tubwf co ! gspkfluz! npBop! gsj spwobr ! I v! | o
kategorii, kapitol a skupin odsekov pozostavajicich z minimélnych tokenov - prvkov stavebného

projektu (obrazok 3.3-1)/ ! Qsf |l mbepn! e-upw di! npef mpw! ep! °©usvl L
cousvliu® spwbo !’ ebkf ! gt (obj 8.22), ktdséksli ideplnyn fdtojorp memstrojovt i

v . f @jechnoldgie, ako je LLM.
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Obr. 3.3-1 Prvok stavebného projektu je ako token v texte: minimalna jednotka, z ktorej sa
wzuw.sbk”>!tlvgjoz!)petflz*! btu !)lbufh sj *1!df

Ak je stavebny projekt digitalizovany a jeho prvky su reprezentované ako tokeny alebo vektory, je

npBo,!l !'ojn!lqgsjtuvgpwbr ! w!qgsjspe{fopn! kb{zlv-1!1blojf!
Uv! tb! gsf kbwvkf! kfeob-t{dli bgopptj dipldwpope! /MUNb{ V! b! gs-
gs tmve o nj! " ebknj/

JoBjojfs! vB! o-flomxaleboPyghonkibd- ! DRM! { t | bldjegrmp BB felpkwfbeoodev di p -
sp{vnfk”d! MMN! b! cgpsydwmhpswhd" 1 e’brkpiw+!! ¢ fOB &'en 'u ft !qg we ¢ aug n
Bf mf {pcfu opw,! |l poo uwxdodpVv! bl ulsC4ebb! wiqp'oMoteb k uf ! j di
rozpozna vyznam dotazu, prevedie i p! ep! tuspkpwp! _ npajdeblidde (moskupf agpepcz - !
usbotgpsnvkf* Wwsledoks - uj !l pof o' !

Dokumenty- ! ubcv_ | z - ! n pakbnuerujiqa vektofovéugprezentacie) w mp Baf uklgddju

tb! ep! ebubc.{z/! Lf_, ! gqpvB wbuf_! gpmpB ! pu-{lv-1! epub{
obksf mf whlgeubd 'ke jgBZ vkf! MMN! t gpmj fibr!tb!ojfmfo! ob! wml
tlvup, o, !qpeojlpw.! ebkf-!bk!lf_ !tb!pckbwjmj!vB! qgqp!t

Kfeopv! {! obke” mfBjufko di!w ipe! MMN! w!tubwfco duwtf
kéd. Namiesto odovzdania technickej Glohy programéatorovin™ Bv ! pecpso dj ! mpi v! pq
v prirodzenom jazyku a model vytvori potrebny kéd,l ups' ! npBop! gpvBjr !|)tl pqg s
chatu) pri tvorbe kddu automatizacie procesov.LLM-npef mz! vnp Bl vk’ o g/f dj bmj t u
i mcpl' di!{obmptu !gsphsbnpwbojb!qgsjtqgjfr!i!bvupnbui
procesov.
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trefhBvbp t!'rw t mf el z! cf {! qgp
{s

Obrazok3.3-2LLMgpt |l zuvkf! gpvB wbutr gn
di v. optu [/

1
gsphsbn.upstl’ il

Qpe_blou’ ejf-1tlups’ !vtlvup, opmblgpop mpspoptmb! Xliglping |
SAPvroku2024[36]b! l ups--!'tb!'u" I bmb! 411! wsdi pmpw di !nbobB
sp. o njlqgs knbnj! obknf &I%urchlovichmh disB ve YWIEeE ww Vg Bk fl !
umelej inteligenciigsj ! bobm {f!° ebkpw! b! gptl zupwbo ! peqgps’ . |

59&! wzvB wb! BJ!ob!jefoujgjl-djv!igsfeu nlof{pi_bec
obwsi pwbojf! bmufsobu wozdi!gm-opw/!Plsfnlupip!513§
planovanierozpo uv! b! qsjftlvn!lusiv/ !  u" ejbltujfB!vl.{bmb!

gsj. pn!4: &!sftqpoefoupw!vwjfemp! {mfqge fojf!spwopw-
Bj wpupn-1!49&! {mfqge fojflevofwo,ip!{esbwjb!b!42&! 0]

Obgsjfl ! twpkfk!tjmf! webl! MMN! {ptu-wbk”! o~tuspkpn-1!
ufdiopm hjb!nbk”!'twpkf!pcnfe{fojb/!Kfeo'" n!{!ebk{o-n
qs gqbez-!1f_ ! npefm!l t! jtupupv! wasuwpy ! !piemeaopgwf 4 ods-fluly
e"mfBju,!gpdipqgj"™ -!blp!npefm!gvohvkf;!bl ! ebkf!b!e

joufsgsfuvkf!epub{z!bUpéktpbt){ujfBwbWwjepgppmn-tdBfl{ob
e-uvnpn! kfi pifo{ll mmffgjpk!fj b! ob! fyufso, !  ebkflofnvt I n
° ub o e beayelebo technoldgie.

Sjfofo n!u diup!gspcm npw! kf! gsbwjefmo.!bluvbmj{.dj
zdrojom a vyvoj autonémnych agentov s umelou inteligenciou, ktori nielen odpovedaji na otazky, ale
proaktivnew z v B© wb k° ! ° e bikdfa Glahy, identifikujinfizikg, favriujin p Bopt uj ! pgquj nb mj
b!'npojupsvk”!w | pooptr ! gspkfluv/

Prechod na LLM -rozhrania v stavebnictve nie je len technologickou novinkou. Je to
{nfob!gbsbejhnz-!lups.!petusbiZvkf!cbsj sz!nfe{j!._
s informé&ciami rovnako jednoducho, ako sa rozpravame medzisebou-b ! gsj upn! {| t | bwhbr

presné, overenéa akcieschopné vysledky.

Ujfltgpmp, optuj-!lups_.!{b, o 1lqpvB wbr!lubl up!o.-tusp!
w ipev/!U.-!{bi Eb!{s dimfojflqgqs-df-!1{o Bfojwfbotbl mbe
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s'"dimfnv! gs tuvqgv! Il ! bobm {f!° ebkpw! b! tdi pKgfolpwoubl!!s"' d
gpusfco,!{w.-Bjr!bk!pu-{lz!cf{qgf, opgtnwjB/j!f@pwB BwWh ocjzfr ! cna
t! sj{jlbnj! " ojlv!  ebkpw/! Qsfup! pshboj {-djf!  psb{! &
vnpBojb! obtbejr ! o.tuspkf! Mbkllnevsmplhow achranaucafkéntrojowrad be us vl u
informaciami.

Qpv B wboj f! njpfetitlivé firemnd (MEjeN

Objavenie sa prvych chatLLM v roku 2022 znamenalo novu etapu vo vyvoji umelej inteligencie.

Cf{gsptusfeof!gp!spf{°e sfo !'u diup!npefmpw!wo bl!w{oj]
Gdajov a dotazov suvisiacich s podnikome p! d mpvev @ W_, ©° job!dmpvepw di! kb{z
vi mbebmb!ijtu sjv!Iipnvojl.djf!bl!obisbo,!eplvnfouz!ob
t!djumjw njljogpsn-~djbnj-tup!cpmb! w.Bob!qgsfl .Bl b! gs|j

Kfeo n!{!obkvesBbuf_ofko di!b!obkmphjdlfko dil!sjfo
Open SourceLLM mp | - mof - ! w!l s.ndj ! gpeoj | pwf k! JU!jogsbo usvl
tmvBjfc!gvohvk” ! mpl -mof!npefmz!cf{!qgsjgpkfiojb! ob!j
servery a poskytuju podnikom pIna kontrolu nad informaciami

Ob k mf go ! p u[@gersSowrcellLMplekifm!w! t°  btoptuj!w | poop
gpspwobuf_ o' !t ! v[haprikladfChatGeT, Claudeale snn j !
poftlpsfo n!qgsjc[fBof!kfeo. ip!splb!

- Ben Caottier, veduci vyskumny pracovnikneziskovej vyskumnej organizacie Epoch Al,2024

Wf_ |  tufdiopmphjdl  !tqgpmp. opMaub!! njbf tburg f! !t qgpsv B juwjgEi/p!wds’
gsfdipev!ob! puwpsfo’®!bsdijuflu” svicpm!pgfo!tpvsdf!sh
rozvijajuci projekt DeepSeek{ ! * o0z / ! Qpqgsj ! oj di dFaléoh vyaplpvikonnénpodelyj ! Nj t us |

pt mpcpefo.!pel!pcnfe{fo !qgspqgsjfu-sozdi!qgmbugpsjfn/!lU
umelej inteligencie- ! bmf ! gqpt | z umj ! tdpj napchamputstkiorbiar - 't Il wpuep, lo | !
bmufsobu wz!of{.-wjtmptuj-!gmfyjcjmjuz! b!epesBjbwbojb

V podnikovom prostredi, najma v stavebnictve, nie je ochrana Udajov len otazkou pohodlia, ale aj

epesBjbwbojbl!lgs.-wozdi!qgsfeqjtpw/!Qs-db!t!eplvnfounj!!
e wfsopv! |l psfogpoefodjpv!tj! wzBbezvwkvik!fqg sn jtfotvulolbp ot ugspprmpy
LLMgpusfco” ' {-svlIv-1!Bf!°  ebkf!{ptubo”™!wp!wo”  usj!qfsjnf
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Cloud LLMs (OpenAl, Claude)

[(ata is transmitted to third parties
Proprietary, paid
Requires internet

Limited

Pay-per-token/request

Easily scalable with cloud resources

Risk of data leaks, may not meet strict
regulations (GOPR, HIPAA}

Faster inference due to cloud
Infrastructure

API-based integration, requiras internet
ALCRSS

Automatically updated by provider

Energy cost is covered by provider

Mot avallable without an internet
connection

Pay-per-use model {cost scales with
usage)

~mof!npefmz! gptl zuvk® !’
ponuikaju jednoduchu integraciu a automatické aktualizacie .

Hlavné vyhody miestneho otvoreného zdroja LLM:

Uplndl pouspmb! obe!”

neopravneny pristup a Unik tdajov.

Qsfw.-e{l b!'pggmjof/ ! Ajbeob! { -wjtmptr
j{pmpwbo ! JU!jogshbo usvl u’

Local LLMs (DeepSeek, LLaMA)
Data remains within the company's network
Open-source (Apache 2.0, MIT)
DOperates in an isolated environment

Full adaptation to company needs

One-time hardwarne investment + malntenance
Costs

Scaling requires additional local hardware
Full compliance with internal security policies

Dependent on local hardware, may have higher
latency

Can be tightly integrated with on-premise systems

Reguires manual updates and model retraining

High power consumgption for inference and
training

Works completely offline

Fixed cost after initial investment

ebknj/!'W fulz!jogpsn-~djf!{ptu-.w

sz/ ! U’

bmfcp! cmpl pwbojb!dmpvepw di!'tmvBjfc/

Gmfyjcjmjub!bgmjl  djf/ ! Npefm! npBop! gqpvBjr !
programového kodu, podporu navrhu a riadenie obchodnych procesov.

Qsjtg tpcfojflgpeopppBwph{dg Fpmp7 ! MMNj ouf so,

{pi_

beojr

logfdjgjl ~vtgs-dfltgpmp,

gmo’ !l pouspmv! bl cf{qgf,

l'pe!joufsofurg
n'tb!{bcf {qgf, vki!

optuj!blkfk! pewf
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pkijr ! t! gmbBRPajepsBh Hnjp!'VSM! vnpBo ! bvupnbuj {pwbr ! |
o dlzdi!epgzupw-!wzuw.sbojflqgsfi_bepw! bmfcp!

Nasadenie bezplatného modelu DeepSeeks otvorenym zdrojovym kédom -R1-7B na
serveriqs f ! gs tuvqg! df m, izpl0@0 UBDN!f d oyn® fBMfb'ugfp pfwol d j| - mof ! t u .
nfofk!blp!sp, o,! qp q,akowndprklad Ghat@PiTaebocCawde, & B Q J
vnpBiE vkf!tqgqpmp, optuj bn!gsfw{jbr!gmo” !l pouspmv! obe!
naj ouf sofu! b!'gpn.-i b!epesBj bwbr!sfhvmb, o, ! qgpBj bebwl

WHjo di!pewfuwj boénavBpkj §suob v MN! bvupnbuj {-djj/! W p
sfbhvk® ! ob! . btu_ ! pu~{lz! {-Ib{fo Ipw-!_ " n! {ojBvk" ! gs|
_vetl di! {espkpw! bobmz{vk® ! Bjwpupgjtz! b! wzcfsbk”™ ! wi
generujupf st pobmj { pwbo ! gpovlz!cf{!upip-!bcz!peibmjmj!’ el

Qpepco' !'"  jopl!tb!p,. bl «wb! bk! w! tsfplojekpemilidajmiawf co duwb/

opsnbnj!kf!npBo,!vs dimjr!lqgs gqgsbwv!eplvnfou-djf-!bvu
bobm {!o.-I mbepw/!Pc{wm-2or ! t_vcopv!pcmbtrpv!Itb!tu.wb!
ubcv_ Il bnj!ble-upw njls.ndbnj/

UplIné kontrola nad Al vo firme a spdsob nasadenia vlastného LLM

Npefso,!o-tuspkf!vnpBiZ vk’ !gjsn-nltobtbejr!twf_1I1"1lkb{zl|
i pe o/ ! Up!qgptl zuvkf!  gmo° !l pouspmv!obe!” ebknj!b!jogs!
epw di!ltmvBjfc!b!njojnbmpupksi$p fioipt’kdjl bel{jwmgpshedm:
gsbdvk”df!t!djumjwpv!gspkflupwpv!eplvnfou-djpv!bmfcp

WH{.wjtmptuj!pe! mpi!b!{espkpw!t !l tlejtqgp{ djj!s”  {of
cjmof ko jflbltoel . .mpwbuf_o,!bsdijuflu®sz/!Kfeo" n!{!"obkk
tgvtujrtkb{zl pw, ! npef mz lezppttchyplbokythaeshnikkfck anaostl. Rychlyov uj f ! ¢
{b, jbupl!t!bgmjl  -djpv! Pmmbnb;

1. Tujbiojuf!tjl!ejtusjc djv!qgsf!twpk! pgfsb, o' !'tztu
webovej stranky: ollama.com

2.0bj oo ubmvkuf! npef m! qp n Naprkhad pesnodelistaw . i p! sj bel v/ !
ollama run mistral

3. Po spusteni modelu je pripraveny na pracu-n~ Bf uf ! qptj f mbr ! ufyupw,! ep
ufsnjo-m!bmfcp!ip!joufhspwbr!tep!jo di!o-tuspkpw/]!

ollama run mistral "Ako vytvori B vypoNet so vZetk ymi zdrojmi pre précu na in Ztal &-
ciu 100 mmZirokej sadrokart o6novej prie Nky ?".
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Qsflu"  di-!lups !vgsfeoptuZvk® lgs-dv!w!{o-npn!wj{v.m
s rozhranim pripominajucim ChatGPT

Objooubmvkuf!tj! MN! Tuvejp!tujbiovu nl-ejtusjcv, of
Imstudio.ai

Prostrednictvom zabudovaného katalogu vyberte model (napr. Falcon alebo GPT-Neo-X) a
stiahnite ho.

Praca s modelom prostrednictvom intuitivneho rozhrania pripominajuceho ChatGPT, ktoré je
we bl !'* gmof! mpl bmj { pwbo  /

GPU
Developer Parameters  Reguirements Features Best For
IGB)

Fast, supports multimaodal
Mistral 7B Mistral Al 7 B {FP1&) tasks (text + images), fully
open-source code

Lightweight tasks, mobile
devices, laptops

Higih toxt generation JCouracy,

Compl nalytical and
LLaMA 2 Mata =1 16-48 (FP1g) adaptable for technical tasks, omplex analytical an

CO-BY-SA license technical tasks
1 Fast and efficient, great for :
Baichuan Baichuan Data processing, automating
7=13 B-16 (FP16| large data processing. full
TBf13B Intelligence { ) e e routine tasks
Qpen-50urce code
Techn: - SO igh
Falcon echnatogy el EE'_ hig Workloads with limited
Innovation 740 B8-32 |FP1i8) performance, optimized for fast ;
TE/40B computational resources
Imstitute (TI) work
Multiingual, 12BK token Large enterprises, SaasS
DeepSeck- - 1543 |FP1&) f 2
DeepSeek 671 ‘ : ) context window, balanced platforms, multitasking
V3 386 [4-bit) :
spead and accuracy SCENarnos
Retains 92% of R1 capabilities
DeepSeck- 18 (FP16) f 4.5 Budget solut , loT devices,
ek DeepSeck 7 WE in MATH-500, local I ey e
R1-7B {4-kit) edge computing

deployment support

Obrazok 3.3-4 Porovnanie popularnych lokalnych open source LLM -modelov.

W cfs! npefmv! {.-wjt !pel!qgpBjbebwjfl!ob! s’ dobragok' - ! gqs f
3.3-4). Malé modely, ako napriklad Mistral8 C! b! Cbj di vbo! 8C-!1t° ! wi peo_, ! ob!of
{bsjbefojb-!{bujb_!_ pl!w | pooWdnpwibBlzevh’l plobgs, K | wbe
ale ponukaju vysoky vykon a podporu viacerych jazykov. V nasledujucich rokoch bude trh s LLM rychlo

s~tevefnf! wjejfr! psb{!wjbd!_bil " di! bloqgfdjbmj{pwbo
ktoré pokryvaja cely_ vet | " I pctbi -! tb! pckbwjb! npefmz! wzo | pmf o,
{1l zdi! pcmbtu /! N Bfnf! obgs | mbe! p, bl «wbr -1 Bfl tb! p

joBjojfstlzdi!w gp, upw-!tubwfco' di! pei beplzdvimérf cp!”’ e
npefmz! cve’ ! s’ di mf ko jf-1 gsft ofn&mavirbfdsiondlhopgrostredf, ke j f ! o
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lef! kfle" mfBju-!wztpl - -!ttqgp_bimjwptr!b!i”clb!qgsfenfuyv

Po spusteni miestneho systtmuLLMi p! npBop! gsjtqgq  tpcjr !l pols_ uozn!’ mpi
fml tb! qpvB wb! ufdiojlb! epmb, pwbojb-1!qgsj!lupsfk!thb:
technickych pokynoch, vzoroch zmlav alebo projektovej dokumentacii.

RAG: Inteligentny LLM -asistenti s pristupom k podnikovym Gdajom
bme pv! fubgpv! w wmlplelobpgmpl { &jfflj dMRthw! dj b! npef mpw! tp

ebknj!w!sf.mopn!_ btf/ ! Uf ou pAugnsentedGengrationh-wa b { beb W8 B )
b!sp{o sfo.,!hfofspwbojf/!W ufkup!bsdijuflu’ sfeltb! kbf{:

gmopi peopuo’ " n! joufmjhfouo n! btjtufoupn! tdipgo n! ol

ebubc.-{bdi!'!b!gptl zupwbr ! gsfto,-!"lI poufyupw,!peqgpwfef]/
| mbwopv! w i pepv!npefmv! SBH! kf! npBoptr ! wzvB whbr ! j ol
gsfecfBo.,ip!olpmfojb!npefmv!qgsj!{bdipwbo |wztplfk!
inform@cii.

Technolégia RAGI pncj ovkf!ewf!i mbwo 6! {mpBI z;

Wz i_ be:nwbeofjnf! t b! gsj g- kb! |I-é gl- wpfwo nZ2 - mpdidpwy, | |- n-!! QEG
vykresy-b! wzi_ be.wb! sf mf wbouo_,!jogpsn-djfl!qgpe_b! gpBjt

Sp{°o sfo,!hfofspwbojf:;lob!{.Imbef!{ tlbo di!° ebkp
pegpwf_ -!qgsj, pn!{pi_beivkf!l poufyu!bltoqgfdjgjdlptr

Bl ! di df uf ! spodporayy RAG NNIMN ! gpusfco_ ! wzlpobr tojflp_Ilp!lspl

Pripravaudajov; ! { i spnbBefojf!qpusfco di!eplvnfoupw-!w I|s
N Bv!cz'!w!s”  {ozdi! gpsn-buBpdgip'!bFlydufsnv/l u> sbdi -! pe! QE
Indexovanie a vektorizacia : pomocou nastrojov, ako je Llamalndex alebo LangChain, sa

ebkf!l powfsuvk’” !'!ob!wflupspw,!sfqgsf{fou-djf-!1ups
medzi textovymi fragmentmi (viac o vektorovych databazach b! qsf wpef ! wf_ 1" di ! gpm
vektorov( reprezentaciu vratane projektov CADw! bt uj ! 9*/
Dotazovanie asistenta; ! qp! obi sbu !° ebkpw! n” Bfuf! npefmv! | m«tr
peqpwfef!w!s.ndj!qgpeoj !l v-1! bkiskanjch mimermets.f pcf do” di ! { o

Qsfegpl mbebknf -!Bf!ltgpmp, optr!n.!qgsjf, jopl!dpotusvdu
pokyny, odhadyb ! u b cRomdcau Ektiptu v jazyku Python (obr.3.35)n™ Bf nf ! t | f opwbr ! uf ou|
gsj f, joplwfbl'uwesupwp sljjrodef ypwbojf; !l bBe' 'eplvnfou!tb! gqsf
pes-Bbk" djdi!t_ nboujdl' !pctbilufyuv/!U n!tb!eplvnfou
|l upsfk!tb!npefm! n” Bfl fgflu wof!qgpizcpwbr !b!obdi.-e{br

Npefm!tj!obgs | mbe! #gbn_u-#-1Bf! tmpw-.! #ws.ufojf#! bl #
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u' I bk dfk!tb!gsfgsbwz! nbufsj -mpw!obobagdwfimpe! pBI Qbk
mfipub! ob! ws-ufojf@#-!n"Bfl!ltb!tubr -1 BfiQbt.33A5pckbw ! pu
riadok 11 kddu) -MMN! bobmz{vkf!joufso,!eplvnfouz!b!o.kefl gsf:
joufmjhfouo !'btjtufou!tdipgo' !qsf,. wubr!blgpdipqgjr!op

@0 ® & jlamapy

from Llama_index import SimpleDirectoryReader, VectorsStorelndex

¥ Load documents fram the folder

documents = SimpleDirectoryReader|“constructionsite_docs").load_datal)

H ':.'l eat 12 a3 VeCTOX 1| "!l'”'\- For =EMAnT] "'.I.'l'll

index VectorStorelndex . from_documents(documents)

# Integration with LLM {(e.€. Llama 3)
query_engine index.as_qguery_engine()
response = guery_engine.query(*What are the return texrms in the contracts?”)

print{response)

Obr.33-5MN! ., ub!qgsjf j-gpépcottblcpshi!!ip! mpwfl!puwps
gpBbepwbo !'epl vnfou

L el kf!npBo,!tqvtujr!tob!blpnlp_wfl!gPgpub, who!lobhpe
PythonaJ EF! ob! t q° °© " boj f ! | nasledtjicejKagitpevj f nf ! wj bd! w!

Lokélne nasadenie LLMo j f ! kf ! mf o! usf oepn-!bmf! tusbufhjdl ™  n!sjf
cf{qf, optr !. bdsagenie yUMc jjmjwB! ob! mpl . mozdi! gjsfno di! qp,
pomjofl!sjfofo -1kflwo bl!mfolqgsw n!l spl pubMna@hiheup-! bc
mpiz-!nvtjb! gpvB wbr !l o.tuspkf-!lups._.!jn!vnpBojb! o
vytvorend logikuwp ! gpsnf !l ev-!lups ! npBop!tqviujup! kijf h@! Imp &
gsflol . mpwbopgt! wogfo peshboj {pwbo ! gspdft zob\ nopjBtilvpk I!ph
gspkflupw!obsb{!bmfcp!eplpodb!w!s.ndj!dfmfk!tgpmp, o
V tejto stvislosti zohrdva e © mf Bohwnyber vhodného vyvojového prostredia (IDE). Moderné
gsphsbnpwbdjfl!o.-tuspkf!vnpBidvk®!ojfmfo!wzw kbr ! sjfo
existujucich podnikovych procesov b ! q s f n f o automgtizbvanéEDL-Pipeline

N
Ny —
—/—'

n—/—'
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KAPITOLA 3.4.
IDE S PODPOROU LLM BUDUCE PROGRAMOVE ZMENY

Vyber IDE od experimentovlLLM qp! pcdi peo_ !sjfofojb

Pri ponérani sa do sveta automatizacie, analyzy udajov a umelej inteligencie-ob k n _ ! gsj ! qgs -~ dj !t !\
jazykovymi modelmi (LLM) -k f ! wf _ nj ! e~ nspr&/neuntedravané \snmjoveé prstredie (IDE).

Upup! JEF!lcvef!lwbo n!imbwo n!gsbdpwo n!lo.tuspkpn;!njf:
MMN-! b! up! ob! mpl . mopn! gp, ub, j! bk! w! s-ndj! gpeoj | pwf
prace,aleajp-! bl p! s" di mp! cvefuf! n”>dr ! gsfktr ! pe! fygfsjnfol
sjfofojbn!{b, mfofo n!epl!sf.-mozdi!gpeojl pw di!gspdftp

IDE (integrované vyvojové prostredie) je univerzalnyt u b wf co' ! gs wpautomat qp. ub_ j ! ¢
tizaciu procesov a spracovanie Udajov. Namiesto toho, aby ste mali samostatne pilu, kla-
ejwp-!w ub, I vIb! bmjflo.tuspkf-! psfu{fblrk-fleop! { bsj b

vgf wi pwbr -1 w ubr ' bl epl podb! bk! |l pouspmpwbr® Il wbmj uv!
opuo’' ! gsj ftupsr ! lITBedtmnpBjfdlifZ!qt -wbpwe. D) ltedth-p s!f t z

wbr ! kf i pp qsstaBbnénp modelu)- ' i _ be br ! dkontwle peynbsti p! q s|j !

| poo upristaebg* ''b! t qvtuj' ! i pupdomddyprevadeki)u! ) vwf elf oj f !

Qsfi_bel!gpgvm.sozdi! JEF;

PyCharm® (JetBrains) je vykonné profesionélne IDE pre Pythod ! W. bl b! wf_ 1| , nv! nopl
zabudovanych funkcii je vhodné na seriézne projekty. Zakladna podpora interaktivnych subo-
spw! Kvgzufs!)JQzocCc*! kflwoebl!l!lejtqgp{ djj! mfol! w!qgr

i sbojflofqgsfi_beo. /

Subor s priponou IPYNB (Interactive Python Notebook) je format pre interaktivne
zapisniky Jupyter® (obrazok 3.4-1), v ktorom su kdd, vizualizicie a vysvetlenia spojené do
jedného dokumentu. Tento format je idedlny na vytvaranie sprav, analytickycha trénin-
govych scenérov.

VS Code® (Microsoft) k f ! s di mz-! gmfyjcjmo" ! bl gsjtqg tpcjuf_ o
JQZOC! b! nopi " nj!'epgmol bnj /! Kf! wipeo 'gsf! {b,jbup
graciu zasuvnych modulov GitHub Copilot b! kb { z| pw" di ! npef mpw-! w_ bl b!
wp_cpv! gsf adpevyejddy. uz! BJ

Zapisnik Jupyter -klasickaAb ! pc_ ‘wpf @b ob! fyqfsjnfoupwbojf!b!v f
|l e-!'qgsje-~wbr! wztwfumfojb! b! wj {obh341] pdeamy daw' t mf e |
rychle testovanie hypotéz, pracu s LLMb! wzuw. sboj f! sfgspevlI pwbuf_o" d
wpl'  di! "  ebkpw/! Ob! tgs-wv! {.wjtmptu ! b! lojBo d! p
vizualne rozhranie na spravu prostredia Python.
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ipEier 1 000 Cosvemwson ol neingls Aad nos | e Meceses: T JITEEEEE M

jUp}"tE‘ r

Obr. 3.4-1 Jupyter Notebook k f e f o! { ! obkqgpi pemof ke di!b!obkpc_"

cfof
vytvaranie procesov Pipeline.

Google Collab@ (a platforma Kaggle (obrazok 9.2-5)) je cloudova alternativa k Jupyteru, ktora

gptl zuvkf! cf{gmbuo' ! gs tuvqg!lv! HQV-BY @®WwolbKfrpup Imbo
joo ubm.-djb!tpguw,sv! b!npBoptr ! gsbdpwbr ! gsjbnp! {!
Google anedavno ajs Gemini (LLMg pmp. opt Wj ! Hpp h mf

PyCharm VS Code Jupyter Notebook Google Colab
Complexity High Medium Low Low
Apynb support Paid Free Built-in Built-in
Copilots Yes Yes Yas Yes
cr:::::irf Locat Local Local Cloud
For whom Professionals Universal Beginners Experimenters

Obréazok 3.4-2 Porovnanie IDE:Jupyter Notebook k f ef o! { l obkgpi pemof ko~

di ! b! obkk
nastrojov na vytvaranie procesov Pipeline .

mpi4 !Bzt ldiodd kud fl IsKvdg anpf! s

bmfcp! Hpphmf ! Dpmmbc/ ! Ob!tfsj {of! gspkfluz! kf! mfqoejf

{b

br /! Npefso,!o-tuspkf!w-n!vnpBojb!s dimp!qgsfnfojr
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We fulz!wzoojflpg tbo,! JEF! vnpBidvk' l-wZuw/dbfr g ud v mjph
cmpl pw! Il ev!)lups ., !cz!{npliwpmd hdiof IsipBvd"™ ! WMIMINF pegpwf eo’ !

analytické scenare,

sfrb{df!{ tlbwbojb!jogpsn-dj !{!eplvnfoupw-
automatické reakcie na zaklade RAG,

generovanie sprav a vizualizacii.

W bl b! npevm.-sofk!ousvliu"  sf! npBop! | bBe !l spl NYgsfetub\
filtrovanieY analyzaY vizualizaciaY export vysledkov/ ! Uj f up! cmpl z! npBopd pgbl pwl
gsjtg tpcpwbr ! bl {ptubwpwbr !eplopw di!sfrb{dpw!blp!lp

JoBjojfspn-!nbobB, spn! b! bobmzuj !l pn! tb! ubl ! puw-sb! npl

gpsnf! 1l ev-!lups' ! npBop! hfofspwb" ! gpnpdpv! MMN/ ! Uf ou
bvupnbuj {pwbr ! uzgjdl ! pgfs-djf! b! dvizluwpsijlrb'Bpqgbll mwhuf
{eplvnfoupwbo' ! blusbotgbsfouo' gsf!we ful' di! mfopw! u

Automatizované nastroje ETL Pipelines (obr. 7.2-3), Apache Airflow (obr. 7.4-4), Apache NiFi (obr. 7.4-
5) a n8n (obr. 7.4-6na vytvaranie blokov logiky pre automatizaciu procesov cve’ ! gpespcof ko j
sp{pcsbo_ !'w!8/!b!9/! Dbtuj!lojiz

IDE spodporou LLM a budice zmeny v programovani

Integracia umelej inteligencie do vyvojovych procesov meni prostredie programovania. Moderné pros-
usfejblvBlojflt® ! mfo! ufyupw -mdniagamgpistetidertngch ésistensobd {iZ pwb o
tdipgo' di ! gpdipqgjr!mphjlv!gspkfluv-!epqmofjagment e! b! ep
kédu. Na trhu sa objavuja produkty, ktoréwz v B© wb k'™ ! vnf mgptowbmj ht o djpw! dblcf
vyvoja:

GitHub Copilot (integruje sa s VS Code, PyCharm): Atasistent, ktory generuje kéd na zaklade

| pnfou.spw!bmfcp!, jbtup, o' di!pqgjtpw!b!nfo !ufyupw
Cursor (fork VS Code s Al-kernel):v n pBZi vk f ! oj f mfol epl po,. jrlq tbojf! |
gspkfluv-t!ti_bebr!'{ -wjtmptuj!bl!v, jrltb!'{p!{-]1mbeof

JetBrains Al Assistant : zasuvny modul pre JetBrains IDE (vratane PyCharm) s funkciou
wztwfu_ pwbojb! {mpBju,ip!l ev-!pqujnbmj{.-djf!b!uwp

Amazon CodeWhisperer: obdoba Copilotat p! { bnf sbo n! ob! cf{qgf optr ! blg
Amazon AWS.

Programovanie sa v nadchadzajucich rokoch dramaticky zmeni. Hlavné zameranie sa presunie z ru-

tinného pisania kédu na navrhmodelu a datovej architektiry -w' wpk - sj !t b! cve’ ! wj bd! gpe
tztu,  nv-! {dsufjvf {Infp!loBbdc m o p w A kéduntpstyzdpkunhehtaciti a zakicoirgé f !
funkcie.Cve’” dopt" ! gsphsbnpwbojb!kfl!tgpmvgs-db!nfe{j!_v. n
cfs”ltufdiojdl® !svujov!b!_vejb!tb! {bnfsbk”!ob!Ilsfbujw

Qsphsbnpwbojf!lwlqgsjspe{fopn!kb{zlv!Iitb!tubof!l bBepef oc
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spwiviZwpkpw, ! gsptusfejb!tblobv, jblbdjft ¢! tt mejmp! cop't my
budigsfew ebr ! w{psz-!qgpo Il br!lpoufyupw,!sjfofojb!b! v,

.mpib!w wpk-sb!tb!u n!of{svoe -!lbmf!sbejl.mof!thb!.
kvality a procesov. Tento vyvoj ovplyvni aj business intelligence, kde sa tvorba reportov,
wji{vbmj{-dj !'b!bgmjl.dj !'!ob!qgpeqpsVvgsp{ipepwbojb
trednictvom generovania kédu a logiky s pomocou Al a LLM, chatu a agentovych rozhrani.

Qp! {sjbefo !'dibupw! MMN! b! w cfsf!wipeo, ip!w wpkpw,ip
zacia Gdajov. Uf oup! gspdft! {bi ©b! fyusbldjv! jogpsn-dj ! {
usbotgpsn.-djv!ep!ousvliu’ spwbof k! gpepcz!b!joufhs.djv

V modernom datovo orientovanomgqs tuvqgqf !l ! tgs.wf!  ebkpw! kf!imbwo' n!
univerzalnej podoby, ktora je kompatibilnat ! wf _ | * n! n o p Bt aaplikacli. bla spracevpriep w !
cousvlu® spwbo'odislsp'dfpgwwd ' bdi ! ® ebkpw! t° ! gpusfco_ !o°oqf
obkw | poofkoe di-! obkgmfyjcjmofko dpré Rythoo/blkYrp Bit ¥ loff Ik
gpi pemof! tgsbdpw-wbr ! ubcv_Ilpw,! > ebkf ;! gjmuspwbr -1! {
zostavy.

Python Pandas; ! of obi s bej ufpraau'sidamit uspk! ob'!

Pandas zaujima vo svete analyzy a automatizdcie Udajov osobitné miesto. Je to jedna z najpopularne-

ko di!b! obkgpvB wbofke di!lojB6]-dvgshhsbaopwhdj dipth
vanymi adajmi.

LojBojdb! kf! bl p!t°-cps!ipupw di!o-tuspkpw; ! gvoldj -
|l bBe" n!twzn' °o_ br !l mbejwp! bmfcp! wpepw-iv-!lubl!bk! w!gs
gspcm, nz!cf{lupip-!bcz!tuf!fankcieasj f{bpwhb! Wwzn" o _br I {.

Pandask f ! pqf o! t p vjazgkd Pylhan kB padkytlje vysoko vykonné a intuiti-
wofl!le.-upw,!ousvlu'-dwv-oljatfksq _-'mblzu mhp@sinn fahdasb ! gs - dv !t
kflowbk jbstlz!o B!gsf!bobmzuj!l pw-.!joBjojfispw!b!

Pythonk f | wztpl p’  spwipw ! gsphsbnpwbd ! kb{zIl!t! kfeopevd
bobmzujlf-!bvupnbuj{-djj-!tuspkpwpn!v,_ fo !blqgsj!w w
jubuf_optrpv!l ev-!nvmuj gmbugps Bplwgetd fpvol bn vc!peibwu!' cnp! r
Python vytvorenych viac ako 137 000 balikov s otvorenym zdrojovym kédom[87]b ! uf oup! gp, fu! ut
efoof!obsbtu./!LbBe-!ubl . -up!lojBojdb!kf!bl"  ntj!® mpE
nbujdl di!pgfs-odj!bbBugpkFpobmtygsbdpwbojf!pcsb{v-1Db
tjfuf!bljoufhs.djv!it!fyufso nj!tmvBcbnj/!
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Jo nj!'tmpwbnj-!'gsfetubwuf!tj-!Bfln.uf!cf{gmbuo" ! b!
w di!ltpguw, shbwj Bo!d|bd 6otuspkpw-!lups.,!n”Bfuf!gsj'l
podnikovych procesov. Je to ako obrovsky katal6g aplikacii na automatizaciu, analyzu,
wji {vbmj{.djv-1! jboluafohfsuldzj!vt!”bl!l tbeniotjgfp!{ djj ! pllbnBjuf! q
Python.

Qboebt! kfl kfeo' n! {! obkqgpgvm. s o fvkeku 2022 dasighof prlepesny w! f | pt z
gp. fu! tujbi ovu 5!lnojjnBo jodebtafcBadedjEt!{ buj b_!  p! { b, jbul pn! s
upup! ., tmp!{w  ojmp!ob!23!'njmj opw!tujbiovu ! {b! efi-!
datovej analytike a LLM chatoch [86]

Pandas Downloads by Year (PyPI Stats)

Obrazok 3.4-3Pandask f ! kf eopv! { ! obkwj bd!tr bi pwbo" di !l oj Bo d/ ! Wl
stiahnuti presiahol 1,4 miliardy.

Epub{pwbd ! kb{zl kWw! t wpRepjvdjgvOboepptr pv! gpepc® ! epub/{
lupspn!tnfl!ipwpsjmj! w! bdogjovadq jadykd SOISf mb, o, ! ebubc. { z

Vo svete analytikyb ! t gqs - wz!° usvl u’” spwbo'swjou ° ebkpw! wgzoj !l ! Qb
kfeopevdiptr pv-!s' dimptr pv!b!w | popn!b!qgpt!l zuvkf!
na efektivnhu analyzu a spracovanie informacii.
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Oba néastroje-SQLaPandas-gpt | zuvk” ! w | poo ., ! npBoptuj!nbojgvm.djf
tlusbej. o' nlgsphsbnpn! Fydf m/ ! Qp e q gobrazkK 3'4¢4*q-f!sq sdjj . fpn bl
kfejo !'!'sp{ejfmkf!wlupn-!Bf! TRMI kf! pgqujnbmj{pwbo" ! o
tgsbdpw.wb!* ebkf!w!gbn_uj! SBN-!_ p! nvbexpoteBi vkf! cf Bbr
vytvarania databdazao bt be{ pwboj b!tbnptubuofk!jogsbousvlu’ sz

10 Prajesiy s Location FIRILT Hatu
2 e Va il F
e 3= [t <3 = rted
- : SO
| ': - ':. _-' 8 Deaynpown Bradge  Sogmi IO0000 0 JOATO0ON JOETCEAN  Coevedoned
L L] & groip py
B phy 1= B R |

% Location Totall Buad geti)
Chizagm ] MY

Faw Yok = DR O00
Sl Fracvikcn B0 e
SeFth 300,000

Obr. 3.4-4 Pandas, na rozdiel od SQL mé flexibilitu na pracu s réznymi datovymi formétmi,
neobmedzuje sa len na databazy.

Pandast b! btup! vgsfeoptuZivkf! ob! wifefdl" " ! w tlvn-1! bvup
(vratane ETL) a manipulaciu s Udajmi v jazyku Python- | { buj bk fl! cpdbTcReMbsepn! t qs . wz!
btup!tb! gpvB wb!w!gpeojlpw di!qgsptusfejbdi!obl!tqgshb

Loj Boj d bprogranmeatieho jazyka Pythonv n p B vk f ! wzl po.wbr ! oj f mf o! -
pgfs.djf-!blp!kf! ~ubojf!b!{.qjt!ubcvmjf]l F'bmf ! bl
{ptlvgpwbojb!" ebkpw!b!wzl po-wbojb! {mpBju' i ! bobm:

Eoft! tb! | oj Bopop vdb ! wb! ocejbftmf o! w! bl befnjdlpn! w tlvnf! b!
spojeni s LLM -modelmi. Napriklad divizia Meta® (Facebook@) pri vydani novéhoopen source modelu

LlaMa4/ 2! w! spl v! 3135! wf op wb mbg !'pot psc\j luw™ el ki jgo- s'rogpstjr . ! pons! - kd
{11_°" pw di!b! qgsw diclpgmsp!mqbse pwi!!w!gksfbidp!wbzog bfo clusvIl u® sp
(obr.3.45)voformate CSVb ! j ouf hs.djb!t! |l ojBojdpv! Qboebt! gsj bnp!
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Llama 3.1

Enter your prompt

Can you plot it in a timeseries?

DF

Structured
data

Obr. 3.4-5 Jednym z prvych a hlavnych pripadov timu Meta, ktory bol prezentovany v LlaMa 3.1
v roku 2024, bolo vytvaranie aplikacii pomocou Pandas.

Pandasje zékladnym nastrojom pre miliény datovych vedcov, ktori spracovavaju a

pripravuju Udaje pre generativnu AlZrychlenie Pandas s nulovymi zmenami kodu
cveflpcspwtl n!lsplpn!wgsfe/l!E.-upw ! wfedj!cve’ !
ojflp_1l " di!'!njo>ul!obnjftup!ipe o!b!{ tlbk>!s.-epw
generativnych modelov A[88].

-Kfotfol!lvboh-!{bl mbebuf_!b!hfofs.-moz!sjbejuf_!tqgqpmp,

Pomocou programu Pandas- ! k f ! tnpBowpwb" ! b! bobmz{pwbr !'t° cpsz!’ ebkp
npBoptuj!gsphHdqbruyj!bEydfprh Fydf m! kf! {wz, bkof!tdipqo !tqgs
‘ebkpw-! Qboebt! epl «- Bf ! _ bi (ohazok ¢ Is2babraack9.1:10) obsahigize! ° e b k p w!
desiatky miliénov riadkov [89) ! U. up! tdi pgqoptr ! vnpBivkf! qpvB wbuf_ p
bobm {v!b!wj{vbmj{ -djv!® ebkpw! ob! wf_1"di!t"  cpspdi!’
sp{ipepwbojf! {bmpBfo_,! ob! ° ebkpdi /! Pl sf n@usavky! n- ! Qb o
milionov vyvojarov a analytikov na celom svete (Kaggle.com, Google Collab, Microsoft® Azure @

Notebooks, Bnb { po! Tbhf Nbl fs*! i p! qpvB wbk" ! pomjof! bmfcp! pc
nopBtuwp!ipupw di!sjfofo !lqgsfl!lbl I p_wfl!pcdipeo ! qgsp
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[ -l mbepn! w_ °joz! bobmzujdl 'kdilP gspdfuf gwwivbakybafidp b mb Q7
DataFrame- ! | ups’ ! qpt | z u v.Kdtd wkornyBadlgxidilny! néstrop na brganizaciu, analyzu
b!wj{vbmj{.-djv!iubcv_Ilpw di!"  ebkpw/

DataFrame; ! voj wf s{ .- moz! gpsn-u!ubcv_1lpw di!" ebk

EbubGsbnf! kf!dfous-mob!ousvliu’ sb!w!loj Boj @gdzoRboebt -
346)-! l ef! sjbel z! { pegpwfebk” ! kfeopumjw n! pckflupn! b
wmbtuoptujbn-!gbsbnfuspn! bmfcp! !l bufh sj.-n/!U.-upl!o°ous
pwf_b!mfqgejb!{!i_bejtlbl!gmfyjcjmjuz-!21] . .mpwbuf_optu

DataFramek f ' t g t pc! sfgsf {fou-djf!b!tgsbdpwbo]j l'ubcv_
SBN! gp. ub, b/

EbubGsbnf! kf! tg  tpc! sfgqsf{fou-djf! b! tgqsbdpwbojb! ub
qp. ub, b/ !W ubcv_I|lf!ln Bv!sjbelz!wzkbespwbr lobgs | mb
|l bufh sjf-1 sp{nfsz-! t° sbeojdf-l!opl mbhezv-!l bf snii Bdz! ph
informéacie o jednom projekte (obr. 4.1-13) aj udaje o miliGnoch objektov z tisicov réznych projektov

(obr. 9.1-10)/ ' W bl b! wflupsj {pwbo n! pqfs-dj . -n! Qboebt! kf! nj
gj muspwbr - ! {ptlvVveqewip'l ph!?"ishgfi mpwb pv/

STRUCTURED
Column names DATA
|
HUMNS o™ M Heme - Cwgoy  fomlyMome:  Helght gL BoundingBoahiin.V | AosdiogBoivin. 2 ok Y
! | 1311““' Sngle-Flush 5T _Doors Srgle-Flush AR 2001503 -10.4008 FEaxs Lewel 1
431196 | SogleFlush 05T Doors | R 127781 11207 984757 Lt 2
— | 457479 | Single Windaw  OST Windaws Sigle Windeby {(Rasazariiy e 11434 11,985 5 80571 Lovel 2
label | 4ssea2 | snglewindow OST Windows Srgle Winddw  8.4%8267717 {-—1'1-1:-!:}—.. 1,284 980671 —{!M ‘:]
| 490150 | Srglefiush  OSTDoors  Srlefush | cdge7a7e 15741 29585 E-14 Level 1
AFIATT | Basie Wall Q5T Wals Basic Wlall H15 I1ESS 45713 Barved 1
AFT540 | Baskc Wall Q5T Walls Basic Wall 4. 5313 OLO70A 9.A4757 Eirwid 1
| -
ndex . ! Missing / Data '

value

Obrazok 3.4-6 Stavebny projekt ako datovyramec k f ' ewpksp{ nf so.!ubcv_ 1l b!t! gsw
sjbel pdi!b!busjc>unj!w!tu gdpdi/
Tgpmp, optr ! Owj ej b! peibevkf-1 Bf! vB! eoft! tb! bB! 41&!

tgsbdpwboj f!o usvldatowagh vaimov -di! Uf elbbpgpej f.m! ob, bmf k! sbt
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Vwf

Tgsbdpwbojf!” ebkpw! kflup-!, p!tb!w!lbBefk!tqgpmp,
usfujob!twfupwfk!w gp, upwfkl!ufdiojlz/!Tgsbdpwbo
satvDataFrame ! wp! gpsn-ufl!lubcv_1 z

-JensenHuang- ' hf of s- moz! sjbej @f_!'tgpmp, optuj ! Owj ej b!

nfltjltojflups,!Il_° vpamdas:wmbtuoptuj! EbubGsbnf

Tu' gdf ;! wtEbURBG&KDHANWt gpsj bebo,!ep!tu gdpw-!{!lups’
Busjc upw,!tu qdf!n” Bv!pctbipwbr!  ebkf!s” {ozdi! uz

bmfcp!tu gdf!wlubcv_ 1 di/
Pandas Sériak f | kf eopsp{nfso.!e-upw-!ousvliu’  sb!w!qgsphshbr
bmfcp!tu gdv!wlubcv_ I f-!lefl!l bBe.-!ipeopub! {peqpwf

SériaPandasn - ! wj bd! bl p! 511! busjc’ upw!b!nfu e-!w, blb! pr
uf_ofl gmfyjcjmo./! Ob! t ukfgd duv In{ B!foud 2 qpd ib!ntpd govgjnfj Il Ipevd
gvoldj -!wzlpo-wbr ! nbufnbujdl _ !pqgfs.djf-1!1gjmuspwhbr
e~-uvnbnj-tsfrb{dbnj!b!pwf_b!wjbd/!Plsfnlupip!Tfsjf
gpspwobo !t!ldzlmjdl nj!w gqp, ubnj!w sbfagof!vs' di_ vkf
N” Bf uf ! obgs | mbe! kfeopevdip!wzo.-tpcjr!twe fulz!ipeop
bmfcp!qpvBjr!'{mpBju,!usbotgpsn-djflcf{lupip-!bcz!t

Riadky: v DataFramen™ Bv ! czr ! joefypwbo ! kfejof, o njl!ipeopub]
s'" dimp!nfojr!b!vgsbwpwbr !> ebkf!w!lpols_ uozdi!sjbe
Index: Pri vytvarani ramca UdajovPandast b! | bBe nv! sj bel v!o uboebseof! q

doN2! )l ef! Ot kfl! gp, fulwe ful'  di!sjbelpw!w!s.ndj!  ebl
pctbipwbm!oqgfdj. .mof!p{ob, fojb-!blp!t®!le.uvnz! bmfoc

Indexovanie riadkov v DataFrame{ obnf o. - ! Bf ' | bBe nv! sjbel v! kfl gsj s
bmfcp! p{ob, fojf-!'lups_,!tb!ob{ wb!joefy! EbubGsbnf/

Datové typy: DataFrame podporuje ré6zne datové typy vratane: “int’, “float’, "bool’, "date-
ujnf75al!b!apcfdua! gsf!ufyupw, ! ebkf/!LbBe" !'tu’ gqfd

lups  'vs, vkf-1bl !'"pgfs-djf!lnpBop!wzlpo-wbr !l t! kfip
Operécie s Gdajmi: DataFrameqpegpsv kf !o jspl > lo | .mv!pgfs.dj !ob!
ws.-ubof!bhsfh.djf!)ahspvqcza*-!{mv, pwbojb!)anfshf
nia-aplikéacie! pncj o-dj f! bl nopi di!, bme diltufdio |I!usbotg

Nboj gvm. dj b!DataRraimevi mopBZipwk f | qsj e. wbr ' b! pet usb pwbr !
tu-wb!ezobnjdlpv!ousvliu’® spv-!lups’  !npBop!vgsbwpwhb

Vizualizicia Gdajov: Qpnpdpv! { bcvepwbo di!wj{vbmj{b, o di!ufdi
gvm.-soznj!lojBojdbnj!ob! wj { vaebojSeabaintf VY hpB8bkpEblUDIL p!
Frame_ bi |l p! |l powf supwbr ! ob! hsbgz!b!ejbhsbnz! ob! hsbgj

Vstup a vystup Gdajov: Pandasqpt | zuvkf ! gvol djflob!, ~ubojf!jngpsu
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réznych formétov suborov, ako st CSV, Excel JSONHTMLaSQL- ! .~ n! t b! EbBfb!Gs bn f
t u bentfdlnym centrom na zber a distribGciu tdajov.

Na rozdiel od CSVa XLSX PandasDataFrameqpt | zuvkf ! w_ o jv!Igmfyjcjmjuv!b
epl - Bfltgsbdpwbr ! wf_1| ! nopBtuwp!jogpsn-dj !w!qgbn_uj

e~-uvnpw-! mphjdl " di!ipeo” u!b! btpw di! sbepw*! b! gpt |l z
sg-kbojb!b!'wj{vbmj{ -djf!"  ebkpw/![bujb_"! p!DTW!' of vl ml
kf! Dbtup!qgqsfr bBfo ! gpsn.-upwbo n!b!n.-!o {lv!iol|l . .mpwbu

na rychlu analyzu, automatizaciu procesov a integraciu s Al -modelmi (obrazok 3.4-7). Nasledujuce
|l bgjupmz!tb!cve”  '!'gpespcof!{bpcfsbr!lbBe n!'{!'u diup!l
rozobert podobné forméty, ako su Parquet, Apache Orc, JSON Feather, HDF5a datové sklady (obr.

8.1-2).

% Storage Tabular Tabular Tabular
/.-—-\. Usine Office tasks, data Simple data Data analysis,
@ & presentation exchange manipulation
$ Compression Built-in Mone Mone (in-memory)
—

: Performance Low Medium Fidn Gmemeey.
a’@% dependent)

'
?":_:: Complexity High lformeatting, Low Low
. t. styles)
|. L[]
-J;;—qﬂ - Data Type Support Limited Very limited Extended
| ————

: Medium (memory

ﬁ Scalability Low Low limited)

Obr.3.4-7 DataFramek f ' pquj n. mopv! wp_cpv!gsf!nbojgvm.-djv!it!e.ul
gpl sp, jmpv!gpegpspv!e-upw di'luzqgpw/

LojBojdb! Qboebt ! b! gpsn-u! EbubGsbnfl!ltb!w blb!twpkfk!
tubmj!ef!gbdup!ec uboebsepn!w!bobm {f!°  ebkpw!w!kb{zlyv
zostav aj na budovanie komplexnych analytickych potrubi, ngjiméa v spojeni s modelmi LLM.
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_ LLM CHAT .
1 ] F-\ (%3
|iil pandas HEKCIGE XY
© FILTERing
TR e S it the data in the project to

& T L Wil 'WICH il ol

(Bl ] Wall W ETHHD SO0 [T kﬁﬁﬂiﬂ_ﬁﬂlﬁﬂtﬂl@ﬁmiﬂ
1 MRS Vedow  Wesdow TNy {E ai thﬁlmﬂiled

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

Obr.34-8MMN! { kf eopevo vkf!joufsbldjv!t! Qboebt;!obnjftup!]l

Eoft! tb! Qboebt! bl u wof! gpvB wb! w! di bupwbd di! njftuory
LlaMa, DeepSeek QWENb! j o . /! W! nopi ' di! gs qgbepdi-! I f_ ! npef ml!
tgsbdpwbojb!ubcvmjfl-!pwfspwbojb!"  ebkpw! bmfcp!bobm' {
W bl bl'upnv! kf! EbubGsbnflqgsjspe{fo n!#kb{zlpn#!ob! sfq
ligenciou (obrazok 3.4-8).

Npefso.! e-upw,! ufdiopm hjf-!blp! obgs | mbe! Qboebt-1! v
‘ebkpw!ep!pcdipeo’ di!'gspdftpw/!Qsjo.-2bk”!s" " dimf!w tm
{bcf{qgf, vk I pgbl pwbuf_o_,!pqfs-.djf/

bme jfll splz;!cvepwbojf!vesBbuf_o_ ip!le.-upw

WHufkup!,  btuj!tnf!tb! wfopwbmj!imbwo ntuzgpn!’ > ebkpw! g
réznych formétoch na ich ukladanie a analyzovali sme Ulohu modernych nastrojov vratane LLM a IDE
qgsj!tgsbdpwbo !jogpsn-dj /! Ep{wfefmj!tnfltb-1Bf!fgfl
sp{ipepwboj f!b!bvupnbuj {-djv!gpeoj !l pw di!gspdftpw/!P
oj {pwbr I twpkf!® ebkf-1!{ t |ybhoduvk fazach spfacobaniaa trarisfprmacie sf o, o !
Gdajov.

Ob! {isovujflufkup! btuj!tupk !{blup!{e” sb{oj"!imbwo,
l vupwbo ! qgs tuvgz! wp!wbojdi!lbBepefoo di! " mpi-.di;

[ Vykonajte datovy audit svojich procesov

O Vspcuf!tj!t®qgjt!wo ful'diltuzgpw!®  ebkpw-!1lups_ !qgp
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(1 Vs . j uftypyddajop amodelystuprewbo f! pcdi peo, ! gspdftz!obke” n

(0 Jefoujgjl pwbr!gspcm, npw, ! pdhomtufpd psvivydles pwbdi ! t°
°© us vl u’akehpwadastugné.

[ b, ojuf!wzuw.sbr"!tusbu_ hjv!itgs-wz! ebkpw

(0 Wz { e w jpdlitické rothzky a normy pre pracu s r6znymi typmi Gdajov.

(I Bobmz{vkuf-!lups _ !{!wbe jdi!qgsbdpwo di!gptuvqgpw
ofcousvliu®” spwbo' di!°  ebkpw!ob!°ousvlu’® spwbo  /
(3 Vytvorenieqgp mj uj |l z! vl mbebojb!” ebkpw!b!qgs tuvqgv!l!oj

e” wfsoptr
Jooubm.-djb!b!pwm.ebojf!{. I mbeo" di!o-tuspkpw!ob! c

(1 Wzcfsuf!tj!wipeo,!JEF-!lupsob{ p® g @dde&alkebovbo j n!°
Jupyter Notebook)

O TI° tuf! tnjj'f {t ujolye jtrpitofd bude derhet g s b d pwbowfbr dt pco | !
Udaje.

O [b, ojuf! fyqgfsjnf oup wlsptatovahieou bBcovj_dl ppvw' QdhiSXe betb k p w!

C Qpg ©°©uf! MMN! uzqgj dl . !° mpi mastiojbchaebo databpzhch,jauf ! w! ubc
gpBj bebkuf! MMN! p! bvupnbuj {-djv!igs.-dfl!gpnpdpv! g

V g mb uZi pyshtooljsfpl pw! w-n! vnpBo ! gptuvqgof! {nfojr! gs tuv
s {opspe’  di -!ofousvliu® spwbo" di!t’  cpspw!’®  ebkpw!l ! kfe
eptuvgo n! b! {sp{vnjuf_ o' nLwuytore swopprvy Databrane prégitame! n b mp n !
Pandas, spustite lokalny LLM, zautomatizujte svoju prvu rutinni Glohu pomocou jazyka Python (napr.

ub c vExdelg !

Fuwsu-~! _ btr !l ojiz!tb! {-bnpfsshjbbowb{! ad!vl-wi mjswv !u” etpkvbw j f
Zameriame sa na metodiky, ktoré transformuju réznorodé zdroje Udajov -pe! QEG! b! uf yupw!
obrazky amodely CAD-ob!°o usvl u’” spwbo !t  cpsz! ebkpw! wipeo,!ob

uj f Bl tlpIntob!-dbpdnbmj {vk” ! gpBjbebwlz!ob! " ebkf-!Dblp!thb
w!l poousvl o di!'qgspkflupdi!b!blp!n”Bv!wlupnup!gspdf

o T T
_\. —a

—y
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KVALITA UDAJOV: ORGANIZACIA,
i USVLU, SPWBOJF-! NPEFMPWBOJF

i uwsu-~!_ btrttb!{bnfsjbwb!ob!nfupejlz!bl!ufdiopm hjf-!
usbotgpsn.-djv!s” {opspe di!jogpsn-dj !'ob!l wbmjuo,!©°us
Podrobnesas p{ pcf sbk” ! gspdftz!uwpscz!b!eplvnfoupwbojb! gpB
ebkf!blp!{-1I mbev!fgflu wofk!jogpsnb, ofk!bsdijuflu" s
Vw.e{bk"!tb!gsblujdl _ !'nfu ez!{ tlbwbojb!ousvlu® spwbo
zdrojov (PDF -dokumenty, obrazky, textové subory, CAD-modely) s prikladmi

sfbmj{.-djf/ ! Bobmz{vkf!thRegEgvIiBojlujbfmos fdhivim.-sozdi!w sb{p
nastrojov na automaticku validaciu a verifikaciu Gdajov. Postupne sa opisuje

gspdft!npef mpwbojb!"  ebkpw! ob! | pgosdjf gp no!'ftkb-!'! mphj dl f k! b!
{pi_befivk  loqgfdjgjl-!'tubwfco duwb/!Vw.e{bk”>!tb!lpols
jazykovych modelov (LLM* ! ob! bvupnbuj { - djv!gspdftpw!ousvlu’® spwboj
overovania informacii. Navrhuji sa efektivne pristupy k vizualizacii vysledkov

bobm {-!  n!tb!{wzovkf!eptuvgoptr !bobmzujdl di!jogps
riadenia stavebnych projektov
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KAPITOLA 4.1.
QSFWPE! , EBKPW! EP!' T USVLU, SPWBOFK! QPEPCZ

W' sfl flpopnjlz! {bmpBfofk! ob!* ebkpdi!tb!  ebkf! tu.w

Obnjftup! ofvtu.mfip! gsjtqgq tpcpwboj bh jelmdopnsitom dg ! | b B
tgpmp, optuj !, psb{!wjbd!tobBjb!wzuwpsjr!kfeopuo !0 us:
{espk!gsbwez! gsf!wo fulz!qspdftz/! Npefso,!jogpsnb, o,
rozhrani, ale na zaklade vyznamu Udajov-q s f uuBfvllou® sb! tb! n” Bf ! nfojr -! bmf
{ptu-wb!spwobl "  I'pwf_blemiojf]/
L_°"  pn!l !t fgflu wofk! gs. djKonvérZiaabansioymaaaj alelick f | j di ! of |
tgs-wob!pshboj {-djb!pe!{b, jbulv;!wzuwpsfojf!voj wi
{bcf{qgf,jrlusbotgbsfouoptr -!bvupnbuj { -djv!b!joufl

cyklu projektu.

Usbej. o ! gs tuvqg! tj! wzBbevkf! nbov-mof! " > gsbwz! gsj! |

ebkpw-!{nfob! o-{wpw! busjc’  upw-!°"gsbwb! gpsn-upw/! Uj
bmf! mfo!nbtl vk ! gspcm, nz- lof | mplokzramdfetaasiikV dbsjetku tor®p wb o' !
tb! tgpmp, optuj! tu-wbk”™ ! { -wjtm,! pe! | pols_ uozdi! tpglt
tgpnb_ vkf/

W obt mfevk” djdi!l bgjupm-di!tb! qp{sj fakbpomhwanpwp djl 'p!
vojwfs{ -mof! npefmz-!njojnbmj{pwbr ! {.wjtmpt-uda@e! qmbu
bl p!tusbufhjdl' ' !{espk-!plpmp!lups,ip!tb!cvevk’ !vesB

Obv, uf!tb-!blp!nfojr ! ebpdkkyatéxtydoz - !t  cpsz! QE(
°c usvl u’ sformdoe.’ di !
W tubwfco di! gqspkflupdi! fyjtuvkf! gsfwbBo-! w__©°job!

eplvnfouz-!w I b{z!qgs-d-!w |sftz-toqfdjgjl- @jfep!libs
formatu ajobsahu -t ¥ b Bv k f | j autofatiziciud j v ! b !

Qspdft!l powfs{jflep!ousvlu’  spwbo' di!bmfcp! gpmpe° u:
{-wjtmptuj!peluzgv!wtuvqgo di!°  ebkpw!b! gpBbepwbo"' i

Usbotgpsn-djb!” ebkpw! {!ofousvlu’® spwbofk! ep!ousvlu’ s
tb!m o ojlw!{.wjtmptuj!peluzqvbwatphvghecfds ! bk pa'! b!btrfrl
j oBj (OprdzekiB.2-5)aanalytika- ' qsj . pnwdufvpppt kf jtu' -!'vtqgpsj bebo’
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UNSTRUCTURED STRUCTURED

DATA m @ DATA S @@

...._.-__..I-_ )
= F 51
= J:
e —————— - bills s Le
E B + documents " '
~— =—=t « scan contracts I &~
= = = invoices, '

Obr.41-1Lpowfs{jb!ofeusvlu’® spwbo ,ip!obtlfopwbo,ip!eplvnfol
ubcv_ 1 z/

Prevedenie dokumentov, PDF, obrazkov a textov e p! © us vl u’ s p wlfobrazokp4.l-)ges n - u v !
gptuvqgqo' 'qspdft-!tlups' ! {bi ZEbl!obtmfevk’” df! 1l spl z;

Vypis)W! upnup! |l splv!tb!ob, ub! {espkpw !eplvnfou! bmf ¢
ofousvl u® spwbo ! hapridladfPDR-dekurBent! fatogrhfia, xykres alebo
schéma.

Transformacia Gdajov (Transform* ; | Obt mf evkf ! |l spl lusbotgpsn-.-djf!of
ep!ousvliu’  spwbo_,ip!gpsn-uv/! N Bfl! trlobgs | mbel! p!
obrazkov pomocou optického rozpoznavania znakov (OCR) alebo inych metdd spracovania.

Ob. wuboj f! b! v(bopdp posledhyl ‘seb Kk gw!li ib! vmpBfojf!ltgsbdpwtk
réznych formétoch, ako st CSV, XLSX XML, JSON ! ob!  bme jv!Iigs.dv-!qgsj, 6  pn!yv
{-wjt !pel!lpols_ uozdi!gpBjbebwjfl!blqgsfgfsfodj /

Tento proces, znamy ako ETL(Extract, Transform, Load* - ! { pi s~ wb! I _ "  pw’  !'° mpi v! gsj
spracovani Gdajov b! gpespcof ke jfl tb! o n! cvefnf! { bExsthbr | w! |
Transform, Load"., b mf k! t bw fcov ppfikladdm transformacie dokumentov réznych formatov

ob!o usvladijes pwbo !

Priklad konverzie PDF-e pl vnf ouv! ob! ubcv_ 1l v

Kfeopv! {lobk, btufkoe di!° mpi!w!tubwfco di! gsMN&aflupdi!
efnpoous.djv!igsfdipev!{!lofeusvlu’® spwbo' di!°  ebkpw!ep!!
qs I mbe; ! fyusbipwbojflubcv_1lz!{!leplvnfo@wr4QBHG! b! kf k!
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UNSTRUCTURED Jri 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 )

Obr. 4.1-2 Na rozdiel od PDF, formaty CSVaXLSXt ° ! sp{° sfo_ ! b!_bil p!tb!joufhs\
systémov na spravu Udajov.

Jazykové modely LLM, ako napriklad ChatGPT LlaMa, Mistral DeepSeek Grok Claude QWENvyrazne
{kfeopeve vk ! tgq tpc-! bl ' n! e-upw ! wfedj! gsbdvk ! t!
gsphsbnpwbd di!kb{zIlpw!b!vnpBidvk  !Isjfojrlnopi_  !° mpi

Qsfup!obnjftuplupip-!bcz!tnf! us-)wWjwaj !'bktf!l io_bl extf c prnifd

StackOverFlow alebo tematickych forach a chatoch) alebo kontaktovanim odbornikov na spracovanie
ebkpw-!n"Bfnf! wzvBj online gldbolpkélnyghLLMp e Ta b’ dl bpmpBjr ! epu

poskytne hotovy kod na konverziu PDFe pl vnf ouv! ep! ubcv_ 1|l pw,ip!gpsn.uv/!

M Qpo masledujicuuf yupw' ! gpBveehbwpl v! ¢ ICHATGRT! LMMN
Mistral DeepSeek Grok Claude QWENo mf cp! bl ")l p_ wf |l ! j o’

Ob g prosii kod na extrakciu textu zo siboruPDR~ ! | ups’' ! pct.iKédv ki ! ubcv_ |
cz!nbm! gsjkbr!dftuv!I !t cpsv!blp!bshvnfilou! b! ws-
DataFrame
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gbepwl wpBTfg

kb{zl!tb!ojsplp!gpvB wb!ob!tgsbdpwbojf!” ebl
suborov:
Create in LLM Chat ___
CloE L)
\ “‘5, \J L /
e & POF_lo_table py e el
import fitz # PyMuPDF
lmport pandas as pd
import re
# Define the path to the PDF file
pdf_path = £'C\Task Number . pdf'
Step 1: Extracting text from the PDI
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 += pade.get_text()
return tText
extracted_text = extract_text({pdf_path)
_-" J'—'\ A — : .'I
\ }4g§ S li‘il E;!!J J
) Run in IDE .
Obr.41-3Peqgpwf_, ! MMN! wp! gpsnfbllkfeivp kibdgjzBd ! Qizh!li plom | pw! )

PDF- suboru.

Tento kéd (obrazok 4.1-3) n p Bo p ! t affiné wjedndm z popularnych IDE, ktorésme spomenuli

w z °© oPyCharm, Visual Studio Code (VS Code), Jupyter NotebookSpyder, Atom, Sublime Text, Eclipse
s pluginom PyDev, Thonny, Wing IDE, IntelliJ IDEA s pluginom PythonJupyterLab alebo popularne
online nastroje: Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker.

2 Vkroku"Convert'gpv Bj kf nf! gpqgv m. s ¢torkjlsnejsdBpodrothne veQdvali e b t

v kapitole "PythonQb oebt ; ! of gptus-.-ebuf_ o’

loob-! toubs p ku'boobj !fd's -

dv!

extrahovaného textu do DataFrameb ! v mpBf oj f ! Ebub Gsbnf lalebp! t° cpsv! ub

XLXS
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Qpusfcvkfn!l e-!lups ! qgsf wf ej-fileldnDatafrdme.o’ |! ubcv_ | v
Uj fB!gqsjebr !l e!ob!vmpBfojf!EbubGsbnflep!t’® cpsv

B Pegpwf_ | MMN! ;

_Create InLLM Chat ___
4 prm 8 e
I d:!‘].. A8 |
L B & PDF lo_tablepy e > A

& STep 2:; Converting the extracted text to o DataFrame
def text_to_dfi{text):
o
Convert extracted text to a pandas DataFrame.
Args: Text (str): Extracted text from a PDF file.
Returns: pandas.DataFrame: DataFrame representation of the text.

CLT

lines = text.split{'in'}
data = []
for lime im lines:
if lime.stripl): & Check 1f line is not empty

data.append{re.splitfc'is{2,}"', line))

# Determine the number of columns based on the Llongest row
numi_columns = max{len(row) for row in data)
£ Create DataFrame with dynamic columns

df = pd.DataFrame{data, columns=[f'Column{i+1}' for i in rande{num_columns)])
return df

df = text_to_dfiextracted_text)

m Save the DataFrame to a C5V file

csy_path = 'Cri\extracted_table,csy'

1 4
df .to_csv(csv_path, index=False) | n T | '|
1 L o s i

Run in IDE

Obr.4l-4Lpowfs{jb!fyusbipwbof k! ulblcwmp Bf ¢ ] fQEGHs@&prl.IEd!'u

Bl ''tb! gp. bt! wz!l po-. whb o fobr!411-3, ebr. 4.w4) {nhpz. v dosledkl ichglmjcich

| oj Bo d! bmfcp! oft g-sextehpbyrkp Bdp lukfléeopecopisp!it! pg spwbr !t
| epn! b! {opwv! pneppetfmbv/!'eNop!eMMN bobmz{vkf!dizcpw !tqgs-.v
b!obwsiof! pgsbwz!bmfcp!. bmejflIlsplz/!

Takto sa interakcia s Al LLM stava kompletnym cykloY Y testY spatna vazbaY korekcia
- bez potreby hlbokych technickych znalosti.
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Pomocoup c z, bk o, i p Homatuy llpvehat apdesiatok riadkov jazyka Python- ' | ups' ' n” Bf nf
tgvtujr ! mpl . mof |swé konvertqvali glokomem PODFEER | vnf ou! ob! ubcv_ | pw
CSV, ktory je na rozdiel od dokumentu PDF_ bi | p! tuspkpwp! _  jubuf_o" ! b! s" d
bl iplp_wfl!tztu, nv!ob!tgs.-wv! ebkpw

Tento kdéd (obradzok 4.1-3, obrdzok 4.1-4) n~ B f mskogirovanimz_ vcpwp_ o, i pdgpv Bjuv! OMMN!
desiatky alebo tisice novych dokumentov PDFnaserveri- | =~ n! t b! bvupnbuj {vkf! gspdft
ofousvliu’ spwbo' di!'eplvnfoupw! epdS¥usvl u’ spwbo_ ,ip!gpsn
Dokumenty PDFwe lj f ! wBez! pct bi vk 'ufyu-!_ btufkejfljef!plobt

t gsbdpwbr ! bHog $iplrédzky yolswjejlpodstateo f © usv |l u’! sspwipk ! b! bgmj | ~ dj I
sp{gp{o-wbojb!'o-n!vnpBZvkf! fyusbipwbr -!tqgsbdpwbr ! b!b
wzvB wbrltujfup!  ebkf!w!obojdi!pcdipeo di!qgqspdftpdil/

Lpowf supwbIPEQRNGe p podd isvli u®” spwbof k! gpepcz

Pcs-{lz!t" 1! kfeopv! {! obkcfBofko di! gpsjfn! ofousvlu’ s

bmo di! pewfuwjbdi!tb! pcspwt!l ! nopBtuwp! jogpsn-dj !\
schém, fotografii a vykresov. Takéto Gidaje obsahuji cenné informéacie,amf ! of ebk” 't b! gsj bnp! t
obgs | mbe! w! ubcv_ | pebpwdatapéze/ d fPtcpss.-f{!lFzy!dpfcmt bi vk’ ! nopBt uwg
jogpsn-dj -! gsfupBf! jdi! pctbi-!gbscz-!ufyu” sz! t° 1! s~
gpusfco_ !oqgfdj -mof!tqgsbdpwbojf/

Qspcm, npn!qgsj!qpvB wbo !pcs.{| pw! bl pObfazyod lgts!f oe b kkw! k

w {obn! gsjbnzn-!_»Dbilp!Il wboujgjlpwbuf_o" n!ltg tpcpn-1!|
bmfcp! tgqsbdpwbr - ! blppgrame Exsepblcmf! cippd cwb dvb !l w!! w! ebubc. {f
ofo usvl u’obrpzovMch” dbkpw! ep! o usvl u’ spwbofky!f gple gyoB djt dof Invt
tdipqgo.,!joufsqgsfupwbr ! wj{vbezdkil-®Hgpsn-djf-!lups. !pct

0 &Y UNSTRUCTURED TESSERACT —
a DATA d OPEN SOURCE EDWAET:FE
= OCR ENGINE

Obr.415Lpowfs{jblt!obtl fopwbo di!eplvnfoupw!b!pcs.-{Il pw!ep!:
npBo.!gpnpdpv!oqgfdj -mozdi!o-tuspkpw! PDS
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Technol6giaOCR) Pquj dl !'sp{gp{o.-wbojf!{oblpw*!tb!qgqpvB wb! ol
sp{agp{o-wbr!tqg tnfo.!b! ~tmjdf!w!tlfopwbob!dgs ferpjl fntfrol
jditob! vgsbwjuf_o" ! bl tuspkpwp! _  jubuf_o" !'ufyu/! Ufdi
dokumentov aeoft ! tb! _bil p! joufhsvk” ! ep! bl " dil p_wf.l! pcdi
Kfeo' n!{! obkaqgpqv mOGRfTdsseraa, bperosource-s! pgk pwp!'le o f ! wz wj ovu' !t q
HPGb! ufsb{! qgpegpspwbo’' @tPqdparue viapako 100 jazykevpahnmafvysoki
gsftoptr!sp{qp{o-wboj b/

Qp Bj b e bLMndhdt, aby napisal vzorovy kéd na ziskanie Udajov z naskenovanej alebo
pegpuphsbgpwbofk!ubcv_1lz!ousvliu’" spwbo' n!tqg  tpcpn/

&2 Qpo mjuf! ufyup whatldy EhatGe,HlaMawWlistabDeepSeek Grok Claude,
QWENb mf cp! bl " I p_ wfl !j o *

Obqg bPudllob! |l powfs{jv!Ipcs-{Ilb! KQFH! pctbiyvk’  dfip!
DataFrame




QSFWPE! |

2 W peqpwfej! MMN!tb! wp! w_,

rozpoznavanie textu v obrazkoch :

L] 2] & group.py

import pytesseract
from PIL import Image
import pandas as pd

o joflqgs

gbepw! obw

image_path =

the image From file
"fmnt/data/ConstructiontDOC,

image Image.open{image_path)

# lUsg gsseract to convert the 1 Ma g to text

text = pytesseract.image_to_stringlimage, lang='eng'}
Gollt the text inta lines and then calul

IoWs = text.split{'\n")

data = [row.split{'\t') for row in rows if row.stxip{)]

# Create a DataFrame using pandas

# Assuming the first row is the header

df = pd.DataFrame{datafl:], columns=datal[e])

# Display the DataFrame

df.head() # Show only the: first few rows for brevity

(MZEB)

Obr.41-6Lpowfsupwbojflufyuv! { tlbo_,ip!{!ubcv_1lz!pcs-
reprezentacie.

EBKPW!I EP!T USVLU |SRWBOFK! QP

V tomto priklade - kdd (obrazok 4.1-6) odvodeny zLLM- ! qpv B wb! 1l oj Bojdv! gzufttf sl

Python) na prevod obrazka na text pomocou OCR) pquj d |

! sp{gp{o-wbojf!{obl pw*

ob!gsfwpe! upiup!ufyuv!ep!ousvliu’  spwbofk!gpsnz-"!u/!k/

Qspdft !l powfs{jfl! {wz,

lupspn!tb!gpvBjk”™!s”{of!bmhpsjunz! ob! efuf]l
sp{gp{o-wbojf!pckflupw/! W

0 b Iruktdrované udaje.

bkof! {bi

t mf el pn! kf!l |l powf

"W bl gsfecf Bo |

nj! {espknj!

Il pdj ! I _ pw'
° bnqgj opn! {!i_
U diup!”’

l'tgsbdp\y
dj v! w{p:
s{jblofo

ofousvlu® sipwipe'sdi{!l -olgpsvugj

bejtl b! pc k-fmailoch, ghatdchy $tretnutiabhf noeEsengesdoho
ebkpwtkfspgmf mf wf-bbfgpsnbmj {pwbo,!b!njnps|j

Fw! f
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Lpowfs{jblufyupw di!°  ebkpw!ep!ousv!lu’ spwhbc

Pl sfn! eplvnfoupw! wp! gpsabr 412r QEGb bt ubepwh d'ngil ) wf s{j
formularov (obr. 415)t b! {ob, o-! _btr ! jogpsn-dj ! w! gspkflupwfk
podobe/ ! N” Bft~ wjtnm! wfuz! w! ufyupw di! eplvnfoupdi! bk! p
w Il sftpdi!bltdi _ nbdi/!'!W gpenjfolbdi!npefso,ip!tqgshbd
gsfwpe!ubl ,ipup!ufyuv!ep!ousvl u’® spwbof koHoygnie.pcz! wi pe

,tusfeo' n! gswlpn! upiup! gqspdftv! kf! ubypo njb-!1mbt|j
jogpsn.-djflep!lbufh sj ! blgpelbufh sj !'ob!{.]l mbefl!'t

Taxonémiak f ' i j f sbsdijdl ! I mbtjgjlb, o.!ousvlu® sb!qpvB
pshboj {-djv!pckflupw/! W!'| poufyuf!tgsbdpwbojb! ufy:
| buf hpsj {pwbojf!qgpmpBjfl!ep!t_ nboujdl'  di!lbufh s]

{wzo vkf! |l whamaudajpy.t qs bdpw

Vytvaranie taxondmie sprevadzaji kroky extrakcie entit, kategorizacie a kontextualizacie. Na
npef mpwbojf!gspdftv! fyusbldjf!jogpsn-. djpododnétynf yupw' d
lups.,!tnfl!vBlgpvBjmj!qgsj!°ousvliu’> spwbo !  ebkpw! {!epl

Vypis): potrebujeteb o b mz { pwbr ! uf yupw, ! ebkf-!bcz!tuf!{ tlb
zmenach v harmonograme projektu.

Kategorizacia a klasifikacia (Transofrm): kategorizacia prijatych informacii, napr. dévody
nfolbojb!b!{nfoz!ibsnpophsbnyv

Integracia (Load): na zaver pripravime® us vl u’° spwbo !’ daektdmyanb! j ouf hs . c
systémov spravy Udajov.

[pcfsnfltjltjuv-djv;!n.nflejbm h!nfe{j!qgspkflupw'
gspcm. npdi!t!ibsnpophsbnpn/ ! Obo ntdjf_pn!kf!lwzcshbr
i bsnpophsbnv*! bl qgsf{foupwbr ! gbchizok4.1ws vl u° spwbo' n!t q-

Wzl pobknf! fyusbldjv!ob! {.I mbef! p, bl . whasimdlaclul _"° ., pw
extrakcie Udajov a po transformécii o p w° ! u IDataFrarheyKtoracvef ! pct bi pwbr ! t u’
e~-uvn-!vebmptr!)obqgs/!e wpe! nfolbojb*!blbldjv!)ob
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I

TEXTUAL A= el e

DATA { Hi, we're behind .:’ Ve R x“'., ENGINEER
@ schedule due to the | ki : |
\ rai | adjust our timeline ]
u b5 " # by a week £y

L B, W'
0 | | 0’
TEE"iE‘i"_ s KEY DATA EXTRACTION INTEGRATION INTO THE

iNE 1. Project delayed by rain PROJECT MANAGEMENT

= g 2. Need to adjust the schadule by one week
CATEGORIZATION AND J ‘?f'" 2
CLASSIFICATION %ﬁ EPA. I~ C"”
# Causes of Delays
# Schedule Changes

Obrazok4.1-7[ w' sb{ofojf!I_°" pw di!jogpsn-dj !'{ltufyuv!p!qgp

harmonogramu a integracie zmien do systému riadenia projektu.

Uv! kf! 1l e! ob! sjfofojf! gspc mjedeomq Rzykod/ghvriodelbvyakopyw i p! ep
predchadzajucich prikladoch.

2 Qpe mjuflufyupw!lgpBfképwwé ! ! di bupwf k! njftuoptuj! M

Wfejfn!sp{ipwps!nfe{j!nbobB,spn; ! #Epcs |l efi&-11w
b!joBjojfspn:;!# op-!qgpusfcvkfnf!vgsbwjr|(lufsn o!p
budeb o b mz pudledpodobné textové dialogy,ziska{ ! oj di ! e” wpez![nfo |l boj b!
potrebnych Gprav terminov a potom z tychto Udajov vygeneruje DataFrame.
DataFramec z ! t b! gpupn! nbm! vmpBj " !ep!t’  cpsv! DTW/ !
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B peqpwf, ! {! MMN! cvef! {wz bkoflpet wizpwbrwblk™ a
vyrazy re-Sf hf y* ! b! 1 oj Bo;j dv! Qboebt! ) qge*

TEXTUAL

DATA

)
< Q<

Obrazok 4.1-8[ w'

&0 ® & Text category.py

sb{ofojfl!Il_°

Createin LLA Chat

laport pandas. as pd
impoft Ee

B Sample Text data from a discussion Detwesen a managde

text_data = [
"Hi, we're behind schedule due to the rain",
"¥es, we need to adjust our timeline by a week"

1
¥

g Extract ksy Anfermation elements

def extract_ligy_elements(Tant):
delay_pattern = r"(behind schedule|delayed]) due
time_adjust_pattern = T "adjust our timeline by

delay_search = re,searchidelay_pattern, text)
time_adjust_search = re.searchictime_adjust_patte

CloL )

to the {(\w+l"
a [hwse)”

En; Taxt}

delay_reason = delay_search, groupl2) If delay_search elsze Mone

time_adjustment = time_adjust_search.groupii)
if time_adjust_search else None

return delay_reason, time_adjustment

n _u|..'-_.|..: the functien To UE Fodr dar:
extracted_data = [extract_key_elements({texr) for tex
# Conmvert the data into a DataFrame

df _extracted = pd,DataFrame{extracted_dats,
columns=["Cause of Delay", 'Time #Adjustment'])

<

V tomto priklade (obrdzok 4.1-7)t b! bobmz{vk” ! ufyu

gspkfl upw

pw di!jogpsn-.-dj’

t in text_data]

Husn 10 LDE

pw,! " ebkf!

T'{1Tufyu

pctbivk

pwqg mz wo j rbudiighbpeojektoy $§ podobnymi dialégmi. Pomocou regulérnych vyrazov (viac o

regularnych vyrazoch si povieme v kapitole™ us v |l u’

prostrednictvom vzorov j ef ouj gjl vk® ! gqs . joz!
harmonogramu. Funkcia napisana v tomto priklade wz ¢ f sj f ! { ! sfr b{dpw! cv, ! gs

gsbwv!
bl p!”°

Bl 'tb!w!sjbelv!tgpn

gsbwv!

s p wb oa régglgre vymeyiRegEX) sa

n!nbobB, spn!b!joBjojfspn!t!djf_pn!jefoujgj

nfolbojb! gspkfl uv

ob!nfol bojfl!tg tpcfo,!qgp.

bt

n -

btv!ob!{\lmbef!w{pspw;!wchsjf!tmpwp!{b!#l\)
bt v/!
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tgpn ob! ° gsbwb! i bsnpophsbnv! gsf! vs, ju.! pcepcjf-1! upu
(obrazok 4.19)/ ! Of qs upnoptr lojflups ., ip!{!'u diup!tmpw! w!sjb:
gs tmwe @fld! busjc’ upw

TEXTUAL STRUCTURED

flx) DATA

— ) =P

4
1

Text strin Cayse o Time
& Delay Adjustment

0 rain None

1 None week

Obr.419T° i soo-~!'ubcv_ 1| b! {“ t, po bykondnitkédp, biisdhujdin®emidaiefo
existencipoft |l psfo ! b!gpusfco' di! btpw di!° gsbw-. di

iFusvliu’® spwbojf! b! gbs & tektw @iadgu, distub dokgrpeatn) jvfnBEi!lv kf ! s’ di mp
fmjnjopwbr ! nfo | bnapriKlat @fs¢ p twi b wmlwlc d s b @ w qvro zewnpojpradmpri B f !
{mpn! qgp,. bt kibréspfumb lg’j!salzs b n fzdialdgdv fobro 4118)arjedzi'majstrom

ob! tubwcf! b! gspkf I-wgpwd m™! BngpbotbjBmaosjpn!! gpt - el v! w! gs qgbe
predpovede.

Lpowfs{jv!'eplvnfoupw!b!pcs-{lpw!ep!ousvlu’® spwbo ip!g
kfeopevdi ' di-!puwpsfo di!blcf{gmbuo" di!o.-tuspkpw! {bm
Lbufhpsj{-djb! gswlpw! kf! ujfB!'I_° pwpv!t® btrpv! gs-.d

gqpvB wbo n!tpguw,sv! DBE! ) CJN*/

Konverzia Udajov CAD(BIM* ! ep!° usvl u’ spwbof k! gpepcz

i usvlu®  spwboj f! b! CAD@IMI p kjf § {dnjpBY ‘ué tkk p vl i pnBf dababék q s f u p B f
CAD(BIM)t ° ' ubl nf s! wB eaebo§!mp{Bhvws fdu'!dgib's bnf as p tdkombithijd gpsn-up
hfpnfusjdl ! e-upw,! gswlz! )gpmpe usgpmpspwbbu™ & pwbnof ub
cousvliu®  spwbo !  ebkf*1t° btof/

Nativne formaty Gdajov v systétmoch CAD BIM* ! t ° ! { wz, bkof! di s.-ofo_ ! b! of gs
gpvBjujf-1tagpljb_1!ojf! kfl! | lalebp AR prézhrahia pametrgtiodyvdjanaj { p wb o’ !
(obr. 41-10)/ ' Ubl ~up! j{pm-djb!”  ebkpw! wzuw-.sb! v{bwsfu, 6! mpl
informacii a brania vytvaraniu komplexnych digitalnych procesov v podniku.
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= J-J | Jtl;!r__.'__",-;_| open BIM closedBIM
BL;J siu-im;q! 5 & “a

i ? ® ® € @
SN i R ol A oAk

AP S AF2
4 9T0

SVENDOR AP

Obrazok 4.1-10 Profesionali CAD (BIM* ! n"qB\ !t u \kaqatiwmym Udajom prostrednictvom
APl-gs qpkpl !bmfcplo~tuspkpw! epe.wbuf_Db

Vo gqf dj . form&odhi CAD (BIM) sa informéacie o vlastnostiach a atribtoch prvkov projektu
{ispnbB.ivik'slbwdi jdl pn! | mbtj djelft, tolp!nf dwjtwz!nf! gs t mvo
obdi -e{bk” -!gpepcof! bl p!gmpez! pwpdo i p!tusp(@bv-!w!ob
4.1-11).

Extrakcia Gdajov ztakychtoi j f sbsdij ! kf! npBo.-! ewpnb!tqg tpcnj ;! cv,
uzol, akoby ste spracovavali strom a sekerou osekavali vybrané vetvy kategorii a typov. Alternativou je
gqpvBjujf! bgmjlb, o di! gsphsbnpw di! sp{isbo ! )BQJ*-!
pristup k ziskavaniu a zoskupovaniu Udajov, pripadneichus bot gpsn-dj j ! ep!°ousvl u’ s
gpvBjujflwljo diltztu,npdi /!

Na extrakciu® us v | u’ sdatevycio tabdliek z projektov CAD(BIM* ! npBop! qpvBjr ! s” {of
ako napriklad Dynamo, pyRvt, Pandamo (Pandas, ! Ezobnp*-! BDD! bmfcp! sjfof
zdrojovym kédom, napriklad IfcOpSh alebo IFCjs pre format IFC.

Npefso,!o-tuspkf!ob!fygpsu!b!l powfs{jv!®ebkpw! vnpBii
sp{efmfo n!pctbiv! DBE! npefmpw! ob!ewf!Il_"_ pw,! {mpBlI z
(obr. 41-13) -nf ubj ogpsn-djf! gpgjtvk’ ™ df! wnobrt 311e16)t Tiefo!ldve p o® us v
wstuwz! " ebkpw! {ptu.wbk’ ! gsfgpkfo,! gsptusfeo duwpn!

npBo,! gsftof! gsjsbejr! I bBe ! gswpl! t! gpqgjtpn! hfpn:
polygénov) k jeho atribitom: ndzvu, nbuf sj - mv-! tuvgév! eplpo, fojb-1! o-I
{bcf{gf, vkf! joufhsjuv! npefmv! b! vnpBivkf! gmfyjcj mo
hf pnfusjdl ip! npefmv*! bk! ob! bobmzujdl ! bmfcp! sjt

cousvliu’  spphbt*tutgspup! ewpnb!uzgnj!®  ebkpw! npBop! gsbdp
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Systems

CAFEX COMS PMS
—+CDE ECH CAFM
"~ERP1 ERP4 CPM
——<EHS EPW ERP3

—=BPH ERP2 IHS
CHOOSE PATH TO DATA
L
L
File Based Data Based
1]
¥ *
I Closed data S semi-structed data EHistructured data
Coneapt “ B closadam B api BiM muslawr dats
Toois K bt Fythan [0 L ﬁ'& Fystar Loy L Pytnon LLM | ﬂﬂ';ml
— Clazaification of BVT Classification -rn'cL_;:lll
— '-.| -
1 ih 0= it ih quanan e
“"I —_—-ﬂ =0 .""".“" ] "jt = MySQL
Data type =l T C = i 1 ”|||HI|I| + PastgreSQL
T ot o i i et - b -C-.-:: + Oracle DB
l-q- [y l--l l--n '—:_.. _|_ ST 1 : I [""IIIq E ‘Q"s‘mr
ey e s e s e ) it " AQLI:
Engineer 1.’2 [T PR P —————— [ r————

Table

Visualization . L

Work result 3!

[ 5"

LT

concepr o TS W TR WECTT

W APl Table |,/
ﬁﬁl/ H.#

Obr. 4.1-11 Zobrazenie informécii z databaz CAD(BIM* | t b! qpv B wbuf_
Il mbtjgjlb, o di!tuspnpw/

pwj!qgsf{fouvkf!

S rozvojom technoldgii reverzného j o Bj o j af psichadenb SDK (Software Development Kit) na

konverziu Gdajov CADt b! eptuvgqopt" ! b! |l powfs{jb!® ebkG\wBIM! v{bwsf
tubmb! pwf_b! Wfe'opewvdpt py/Ykf! npBo,! mfh.-.mof! b!cf {qf, of
gpsn-upw! ep! vojwfs{ -mozdi! gpsn-upw! wi peo ' Hbsibrfaob! bobm
prvych nastrojovnas f wf s { o , ! j('©Beph DWG) a llojuomadVladu nad formatmi e pe - wbuf _ p w!
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QSFWPE!
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O.tuspkflob! sfwfs{o,! | oBjiskayahisidajowpuzavratychi v k° ! mf hj u
gspqgqsjfu-sozdi!gpsn-upw-!sp{l mbe®ADBIMmgpsn-djf! {]
uzqz! ebkpw!b!gpsn.uz!gpBbepwbo ! gpvB wbuf_pn-1!
Qpnpdpv! sf wf s { o ipjamehomBiftupy K isfarmacidm! zwatabdz CADt qs t uv gii v k f

informacie, v n p BZi wtkofehé (Gdaje a otvorené nastroje, ako aj analyzu Udajov pomocou

° uboebseo’
(obr. 4.1-12).

di

I o .

tuspkpw-! wzuw-

sbojfl gsfi_

MNumber of @ dependencies when working in closed BIM | open 8IM and Data-Centric Approach

Data-Centric Appruach

B Dats Engitser
Dats Rnalyst

CAD BIM | Input Data e 3
=N N~ "L* i
“ A ot . THnm
cADZ—) VTt 5|5 (e it 50x
mnaa\u {g}c___+ ﬁv\_ﬁ« i
: Rp.,:'pzfm
] .._..l RIS == I DD[
P Dependendies ™ jdarketplace E DUt‘FUt
£ bavelopment [ Export i ETB!:I(-:
& Auto-Execution  4) Impart ; E Docs
A manisai process B Save : E Graphs
42 Communities Model-Centric Approach ; e # @ pashboard
: 2 eccel | BIM
CAD BIM Input closed BIM PRl s
wipoe S HIME Canrdisator
j—g:m 1 m—&—mme PI-(E1 15 s
BT R ErPadtages—.' s 4
& é—ﬂ amn—E.—AFI-‘-{_ E ﬂD‘rn:lrIn:‘I .JAPI!IM:.

FAFIAVT P ariave
& AINMIED P Ahisa &5
# Farge &FF  CAD AR
N Pyckan

bepw-!wj{vb

open BIM

E lrﬂﬁ

g

| e |
IFC ——-1::-&-313 ~f—AP— -

-__Ell'i:ha-gﬁ— gl

ras: huper—é—nr'l

I—ﬂ—wlﬂrl—ﬂ

Obr.41-12Qsj bnz! qs tuvg!l! ebkpn! DBE! njojnbmj{vkf! {-
smeruje k datovo orientovanému pristupu.

wj t my

Od roku 1996 pre format DWG, od roku 2008 pre format DGNa od roku 2018 pre format RVT k f ! np Bo | !
pomocou nastrojov reverznéhoj o Bj o jof psitpuembd f ! b! f gf | upbwednd uizdvrpté wf s u p w
formaty CAD do_ vcpwp_ o' di! j o' did wopwlinu’ugfomvdoos (othd B.6-13). V

t° btoptuj!ubl nf CADBINM*U!lbz!'wif'_{lobntous!'pk-.-stl f!tgpmp, opt U
-o~tuspkf! sfwfs{o,ip!joBjojfstuwb! o®AD{BIMA & lelpeéj wbuébbk
[92].
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IFC Eﬁiﬁ RVT  DATA DWG i:iﬁil’fﬂa DGN DATAR

Obr.4.1-13QpvBj uj flo.tusjpkhjwd jsfhoptBEW!f | p Watabdzy u pwbr !
programov CAD(BIM)nab | " | p_ wf |l ! wi pea’" e~ upw ! npefm

Konverzia udajov z uzavretych proprietarnych formatov do otvorenych forméatov a rozdelenie
{njfobo' di CADABIMF-!uoppw!hf pnfusj dl , labiditavBubp & pg§hklh eoplevo v
gspdft!gs-df!tlojnj-!tgs tuvg@vkf!jdi!ob! wokd {v-!nb:¢
14).

Qsj'!'eofoof k!'CADBIVf !t hf ebEhegptubmj!ep!cpev-1!1f_ 1 ob!
informaciam z formatov CAD) CIJN* ! of nvt nf! Bj bebr | €¢pivpmf oj f! pe!l e
(BIM).
= DOCUMENTATION
L -I'lk*; & REPORTING
_-
STRUCTURED CHAT GPT &
FORMATS COPILOT & LLM
BN s
' T 1.1 FOR INSIGHTS
] - e - PROCESS AUTOMATION
- -+ & PIPELINES
'FI:LI’.:';%E; DASHBOARDS & DATA
e ey VISUALIZATION
=0 5
DATA GEOMETRY
— & SIMULATION
Il ‘_'
om

Obr. 4.1-14 Moderné nastroje SDKv n p B vk® ! mf h- mov! | powfs{jv!  ebkpw! {!q
formatov databaz CAD (BIM).

T° . bto,!usfoez! wiCADdizaipwvbbmf kegppwVv k° ! | -dodavptelia ! i s . !
CAD ! lups !tb!tobBjb! gpt | mojvytatajwmokévorntty § korntgpeie. wp ! t wf uf !
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Dodavatelias j f cCADg s!f di - e{ bk " ob!°o usvlu’ spwbo !"°

Od roku 2024 prechadza odvetvie projektovania a vystavby vyznamnou technologickou zmenou v
pcmbtuj! wzvB wbojb! b! tgsbdpwbojb!” > ebkpw/! Obnjftup!
dodavatelia CADt zt u_, npw! { bnfsjbwbk” ! ob! gpegpsv!  bm di! op
(vytvoreny v roku 2002) a otvoreny BIM (vytvoreny v roku 2012) postupne ustupuji modernym
ufdiopmphjdl-Inllwgdolf{foj bnobk” ! gqsf 9Ble{ pwbr ! epe. wbuf mjl

Qsf di pe! ob !"grapuwoBanyshb (majolv, ktoré v n p BEi efektivni riadenie informacii

a prechod na analyzu Udajov

Vznik formatu USD a implementéacia pristupu Entity-component-system (ECS) na flexibilnd

organizaciu Udajov

Bl u wof! wzvB wboj prilspravdvanfulajoy, automatijadii proacespvfa

analyze udajov

Vyvoj interoperability -{ mf qo f oj f! joufsbldjf!nfe{j!s " {oznj! gqsrg

zami
LbBe ' {1 u diup! btgflupw! cvef! gpespcofalBMjniatksilg{ pcsbo’
sfbmjub! blcve® doptr ! gspkf Wapwndij!uébkkpWw! whij upwit mf o

we fpcfdo 'wflups!{njfo;!imbwo !epe.wbufmjb!DBE!tb!w
wbojb!jogpsn.-dj !pl!gspkflupwbo /! Kfeo'  nt{!I_"_ pw di
delu ukladania dat v prospech granularnej, analyticky orientovanej datovej architektary, ktora poskytuje

of gsfusBju !qs tuvg!l! kfe®3pumjw n!lpngpofoupn! npefm

Qpetubupv!upiup!qgspdftv!kf-IBflgsjfnztfm!qgptuvqgo:
{pwbo di!b!gbsbnfusjdl"  di!gpsn-upw-!lups_ !tj!wzBI
wfs{ -mofko di-!tuspkpwp! jubuf_o di!b!gmfyjcjmof

Jednym z takychto hnacich motorov zmien je format USD (Universal Scene Description), ktory bol
q° wpeof!wzwjovu' ! w! pewfw vbl!bdpy wptk vp vgfmdb!uhgspbs gsade 20-WJI HEM fB
Sim) na simulacie a vizualizacie [93]k f ! vB! v{ o. wbo" ' ! w! u fNhiroadjeldbd padme: b g mj |
trického IFG- ! VTE! qpo” | b! kf eopevdiojv!ousvIiu’® sv!b!vnpBvkf
formate JSON (obrazok 4.1-15)- ! . p! v_bi  vkfltgsbdpwbojf!jogpsn.dj !
u-mozdi!qspdftpw/ ! Opw !'gpsn.-u! vnpBURBEfipbekkmbebkd hf pw
b tkmihy)'vo forme polygbnov MESHb ! wmbt uopt uj ! pckfl upw! w! KTPO-! _ p!l |
zované procesy a pracu v cloudovych ekosystémoch [94].

Ojflups ! epe-wbufmjb! DBE! b! F $@dr. N\BD,SVE \CB2 GRPIXMD, Al pe pc o
w_ 9ojob!'{!Tojdi!{ptu-wb!v{bwsfu.-!b!ofeptuvqo-.-!qgsf!fy
b! pgbl pwbo i p!.oMwBjkwjpd!'t" esjkpwt uj ! n” Bf! Viwmpkppbs. . wbwv!
DXF- otvorena alternativu k proprietarnym formatom, ako je DWG.



General @
Information
Year of format creation 19491
Creator-developer TU Munich
Prototypes and predecessars MGES, STEP
Initlater in Construction ADISK
Organirer of the Alliance ADSE
Mame of the Alllance B5 TIAl)
Year of Alliance Formation 1934
Promating in the construction ADSK and Co

Purpose —¢
and Usage &)

S

Semantic description and

intiarmperability
! Interoperabdity and
B and Dbjsctives Lemantics
Pradominarntty in
Uso in Othar Industries
constrsction
Geomatry, object
Supported Data Types attribiites,
melkdata

Obr.4.1-15USDg p s n -

QSFWPE! |

[‘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

EBKPW! EP!i USVLU |3SR2WBOFK! QP

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

ul! bl p! gp!l CADoepgmo fvb pf ! g piBtgrdperabilid @ ! o b !

of { . wjnévrhgvych ddajov od geometrickych jadier.

Prechod hlavnych vyvojarovnap u wp s f o , ! b ! {fdknidy 0SDeGLTFfOBJ XML

(uzavreté formaty NWD, CP2, SVF, SVF2, CPIXMB)podobné formaty (obr. 3.1-17)p e s - B
celosvetovy trend a dopyt priemyslupo{ k f eopeveoe f o
dj di!spl pdi
noriem aformatovt p! { « wj t mptr pv ! pe !whfgpsnpftugsfjddil! _dbiilok
spwhobUkoupi gsfjde pe! vé&' di mj! ej hjubmj
bvupnbuj {.djv!gspdftpw!b!{kfeopeve | w

obt mf evk?®

o usvl u’

I'npBop! p,

b!
I ebkpw!b!jdi!w__ ofk
bl .wbr ! gptuvgo ! pel mj
bdei j ! f bs!
{~djv!ta
"nfov!® ebkpw/

Obqgsj fI!
pecpso

tusbufhjdl

n!

g mae ogpord reyyeh -otvdremyfch formatodD BE B v !
dj ! w! t u lplwfpdstup ki ddajdm z{uzavrétyish systémov CAD aj bez potreby

nastrojov CAD (BIM), a to pomocou nastrojov reverznéhoj o Bj oj f st uwhb /!
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W fulz!ujfup!usfoez!ofwziovuof! wfe’” !l ! qgsfdipev! p
ltvojwfs{.mozn-!°2usvlu’  spwbo"  n!°~ ebkpn!b!l!lgpvB wl
ptwfe, jmj!w!jo di!pewfuwjbdi/!Blpo.-.imf!qgspkflupw
ako vizualne objekty alebo subor suborov, ale ako databazy obsahujlce znalosti a

informacie, pristup k projektovaniu a sprave sa dramaticky zmeni.

Lf. 'tb!u nz!obv, jb!{ tlbwbrt!ousvliu’  spwbo !  ebkf! {!
nbk” ! gs tuvg!l!ebubc-~{bn-!_ bm ntl_°" pw n!lsplpn! kf
Qs-wflufoup! I spl!ep! {ob, of k! n jafsorméacie smformdcif, kisé sdv mpt r ! t

| pof,  opn!te” tmfelv!gqpvBjk”!'ob!sp{ipepwbojf!w!lpols,u
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Eofoo-! bsdijuflu® sb! > ebkpw! p! ej
objemnych, izolovanych modelov a v{ bwsf u’ di ! gpsn-upw! |

ousvlu’
gpsn-

Ob! t us -

ol bdi!'ufkup!lojiz!wf_b!ipwps

tobi z! wo bl
e” wfspwbr /! Lwbmjub!®  ebkpw! kf ! {
djdi!. btujbdi/

naslee v k °

sbn! {bnfsbo" n!ob! bobm {v-
uz! we bl ! of { bwscentre gofomdstijd newhnwtne gvalita samotnych tdajov.

lofnbk”!w {obn!cf {!k

{bkof! ¢

' jouf hs.

feo ,ip!
|l mbeo’

nf ! p! g

sfdi

l'pe!l wbmjuz!”® el

ce{b! { .t

I gmfyjcj mof k¢

dj v!

b! bvupnb

Jjpsn.updi

l_ "  pw._,ip!gs\

n

| bnfG pn! ej |

Moderné stavebné firmy -o bk n _ ! ujgplwB _wbk” ! eftjbulz!bl!ojflfez!bk!u
databdz (obr. 4.2-1). Uj fup! tztu, nz! tb! nvtjb!

obw{ . .kpn! fgflu wof! tgpmvgsbdpwbr /! W ful z!

gsjdi -e{bk>djdi! jogpsn.-dj -! tb!

obchodnych dloh.
A{ buj b_".

oj f mf o!

gsbwjefmof! o

opw,! > ebkf

joufhsvk’® Iréteypht u' di up

p! w! nj ookankrétnych dbshpdnyichpiéoipdehtwrajd!i p mp w -tzn HiRPOB | s j !
(obr. 2.1-9) - na zaklade skusenosti a intuicie, dnes, s prudkym narastom objemu informacii, sa tento
pristup stava kontroverznym. Nahradza ho automatizovana analytika, ktora pracuje s Gdajmi v redlnom

bt f/

# Us b emapudlpe" diskusie o podnikovych procesoch na arovni vykonnych pracovnikov

I sfbl djf

njovmpt:

sa presunu k prevadzkovej analytike- ! | ups .« !t j! wzBbevkf! s’ di mf
l'sb-t I f_ 1° upwo djsvnbktwasjgwbs pmji begpwywdb-!t° i soo.!ub
t!°  ebknj! p! gspkfluf! gp, bt! eo ! b! u BeZpw-! kf!
tu.-wb!I_°~ pw n!gblupspn!l polvsfo, ofk!w ipez/
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l?
05D
QD
MINUTES HOURS DAYS
7a D Bw
EANK|NG ACGRICULTURAL CONSTRUCTION
INDUSTRY INDUSTRY INDUSTRY

HD

Obr. 4.2-1 Stavebnictvo potrebujenaw’ qp . sfpu{libpeovuj fl ojfl p_lpleo -!ob!sp
odvetvi, kde sa to deje v priebehu hodin alebo minut.

Hlavnym rozdielom medzi stavebnictvomb ! ej hj u. mof ! wz t q(bbndfok 4.2-1)hj¢ nizkae wf u wj |

s p Wfdflity!la® u b o e b s @d@jdv.-Zasjarfarié pristupy k tvorbe, prenosu a spracovaniuinformacii
tgpnb_vk®! gspdftz! b! wzuw.sbk” ! di bpt/ ! Of eplramibupl ! k
implementacii komplexnej automatizacie

Jednou z hlavnych vyziev zostava nizka kvalita vstupnych Udajov, ako aj nedostatok
gpsnbmj{pwbo' di! gptuvgpw!ob!jdi!gs gsbwv!b! pwfsp
| po{jtufouo di! ebkpw!ojf!kf!npBo-!fgflu wob!jou:
oneskoreniam,ci zc - n! b!{w °ofo n!'!o.-I| mbepn! w!l bBefkl!lg.-{f!B

W obtmfevk” djdi! btujbdi! lojiz! tb! gpespcof! wfovkfr
o uboebsej{pwbrtgspdftz!bl!tls.ujr!dftuv!pel!jogpsn-.-dj

i uboebsej{ -djb!b!joufhs.-djb!” ebkpw!

joo-!"tqgs-.-wb! > ebkpw! tj! wzBbevlkefbl! ktb'tlbt ot'unsjblugq hB jvd e
cusvliu’”sv! b!l wbmjuv!”°  ebkpw! npBop! bvupnbuj {pwbr ! whbm
vs dimjr!tjogpsnpwbo 6 !sp{ipepwboj f!wp!wo ful' di'!g-.-{bd
W! | bBepef onositku mgvefbo/g - !! t g p npqg sobpdistovkpesiboaravfeimaily, dokumenty

vo forméate PDF, navrhové subory CAD, Udaje zo senzorov IOT- ! | ups ! kf! gpusfco B! j
pcdipeo’ di!gspdftpw!tqgpmp, optuj /!
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Les ekosystému databdz b! o .t us p k p w lobrdqok thmp-2) sapmusi p by {j 't | bwb2z ! Bj wj oz
prichddzajicichnvmuj gpsn-upw di ! ebkpw-!bcz!tb!eptjbimj!w tm

Na efektivne zvladnutie toku Gdajov nemusite nevyhnutne{ bnf t uo. wbr ! bsn.|ev!
nbobB,spw-!bmf!nvt uf! obkarmoumypeidaeps gpv s wboti! qgpBj |
vhodné néstroje na ich automatické overovanie, harmonizaciu a spracovanie.

CONSTRUCTION SITE

\fﬁ%
%%‘sm E—

eom
nlrljl

:CPM.3-SMS...
| 1 g - H |
i | | 'i_' 1
all W < 2L S ms---.--npn
a3 é =
BBPHIHT
|
aa

=1

Obr.42-2[ bcf {qf, fojf!{esbw,ip!flptztu_bnva, gbpteooj!l v!tj! wzBI
z&sobovanie jeho systémov.

T!djf_pn!bvupnbuj { phatmonizce addjbviprewdsladnleautanjatickl integraciu)
cz! tuf! nbmj ! djbojbn . npogzjctip'ndpBj bebwj fl ! ob! " ebkf! gsf! |IL
qp Bj b adfinuja:z

"plgsftof!lgpusfcvkfuf!{ tlbr @

Wbl fk!gpsnf!)ousvIiu’® sb-!gpsn.-u*@

Aké atributy su povinné?

Bl _'upmfsbodjf!qgsftoptuj!b!”  gmoptuj!t’”!qsjkbuf_ o,
QpBj bebwl zplggkt!vVké HKfs!j u,sj !l wbmjuz-'!°ousvlu’®sz!b!® gmoj
Napriklad v pripadetextovvPDFe p|l vnf oupdi { bt f ¢ qMmf Hdrmiamuardietvesilate s
priemyselnymi normami (obr. 7.2-14 - obr. 7.2-16). Objekty vCADnpef mpdi ! nvtj b! nbr I t o
atributy (rozmery, kody, odkazy naklasifikatory) (obr. 7.3-9, obr. 7.3-10). A pri skenovani zdkaziek su
e " mfBju,!kbto,!'e-uvnz!b!npBoptr !bvupnbuj(dr4i7p! fyushbi
obr. 4.1-10).
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Gpsnvmpwbojf!gpBjbebwjfl!ob!” ebkf!b!bvupnbujdl .!]|
obko.sp, ofke di-!bmf!sp{ipevk djdi!lsplpw/!Kf!lup:
procesoch.

Bl p!cpmp!vwfefo,!wlusfufk! Dbtuj!ufkup!lojiz-161&!bB
gence (Bl) sa venuje skor priprave Udajov ako ich analyze(obrazok 3.25).Uf oup! qspdft ! {bi & |
pwfspwbojf-!wbmje.-djv-!ibsnpoj{-djv!b!ousv]u’  spwboj

Qpe_blgsjftlvhieslef{f upwl Vw3 227! w! obks” {ofko dilojsplpt
Bf!w_ o jov!twpkip!gsbdpwo 6 ip!, btv!)qgsj(cbndgoB4X3):91&* ! u
{ispnbB, pwbo n!fyjtuvk® djdi!t° (zigdsopowanime mlsppw!lub Isjpdviblop s
Ob!uwpsjw,! mpiz-!blp!kfl!i_bebojf !nfvympoamgtkopa u ! b! gsb
objavom- ! j n! ubl ' {ptu-wbl.nfofk!blp!31&!, btyv

Reports and

Documentation -
—
N = S i
ke — Gathering and
Data Analysis and @ Converting
Visualization

= e

g

=5 00

Data Validation
and Verification

Obr.4.2-3Overenieb ! { bcf { qf f o] fK fl lwbhrk cu-zl! rhheebckfpkwp !mobleo . sp. of ko'
obk{ mpBj uf Ipfipripravd Gsligol maintegraciu do inych systémov.

.tgfoo.! tgs.wb! " ebkpw! w! tubwfcofk! tgpmp, optuj ! tj!
gbsbnfusj{-djv!  mpi-!gpsnvm-djv! gpBjbebwjfl!ob! | wbr
automatizovanu validéciu.
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Ejhju-mob!joufspqgfsbcjmjub!tb!{b, ob! gpBj b

T!sbtu”djn! gp, upn! ejhju-mozdi!tztu, npw! w! tgpmp, optuj
nfe{j! ojnj/! NbobB,sj! {pegpwfeo ! {b! s”{of! JU! tztu,n
jogpsn-dj !b!s  {opspeptr ! gpsn. pdBy/ble[bb!la ylf dd ibung !t pulppyhp
‘ebkpw! wp!gpsnf! wipeofk!ob!qgpvBjujf!w!jo" di!bgmjl.dj

Up!'tj!{btb!wzBbevkf-!Ibcz!tb!joBjojfsj!b!{bnftuobodj!{
gpBj bebwjfl -1t btup! cf{! usbotgbsfouoptuj! b! kbto ,ip! q
cve  doptuj! gpvB wbr /! Of e pristupow kp $pracovaniu cirdobrgiai j védievkb o © d i !
of fgflu woptuj! blwpM @ f{of Inpwvof.s pmvbbeopjnbl - ! {l lu@ swg &V !l { rhp Bijpu p
b!ofo uboebsej {pwbofk! gpwbiz!*  ebkpw

Pu- {1 b!°o uboeb mieje fen othgkbu! pohedtiakalehw automatizacie. Ide o priame

gjobo., oQpbeudbbugktwz!tgpmp, optuj ! IJCN!{!splv!3127! s
kvalitou Gdajov v USA predstavuju 3,1 biliona dolarov[96)/ ! Pl sf n! upi p'!°o u’ ej f! NJU!
bobmzujdl' di!'l po{vmub, o' di!'gjsjfnhviBwfvk” -1!Bf!o-.1Iln
gsfetubwp8iB&! B! XGlpw[97lgpmp, opt uj !

[b!' u" diup! gpenjfopl ! kf! wf_nj! e” mfBj u, !opdytohokadk& of ! ef g]j
gbsbnfusf-! w! bl pn! gpsn-uf! b! t! blpv!°  spwipv! gpespco,
objektoch. Cf { ! gpsnbmj {-djf! u diup! qpBj bebwjfl ! ojf! kf! npB
medzi systémami a fdzami projektu (obr. 4.2-4).

I need detailed
dimensions and

Inveegtar

| need the energy

II:, trans!mrtatiun efficiency ratings
Ue : = requirements and environmental
E{.i
tolerances and & ECM impact assessments

specifications

| require asset

1% lifecycle data and
¢ maintenance
I il . schedules
= forecasted material | =
clash reports and the requirements from
3DPRINT-

integrated model
schedule

BIM data

R § et |

Obr.42-4Qpeoj |l bojf! kf!{bmpBfo,!ob!joufsbldjj!s {ozdi!spm
parametre a hodnoty, ktoré s rozhodujice pre naplnenie qpeoj | buf_t.l " di ! dj f_pw

Bcz!tuf!npimj!tqgs.-wof!gpshvmpwhri! qpBj Ipep whibrqgvaloj | @ wk f
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Gdajov. Tubwf co ! gspkfluz!tb! m o ojbluzqgpn-! spétjbliwB!jbefqlpp
modelovanie (CAD (BIM)), planovanie (ERP 4D)kalkulaciu nakladov (ERP 5D)alebo logistiku (SCM) -

tj!wzBbevkf! wmbt uo ystugo¥ (esfjumné entity - prekf).s bnf us f !
WH{.wjtmptuj!pelu diup!qgpusjfc!nvtjb!qgpeojlpw !nbobl
gpBjbebwlz-!'bmfcp!qgqsjtg tpcjr ! fyjtuvk” df!lubcv_12z!Db!
{~wjtjfrblppe'!quspfitpo-f!! b! t qs. wof ! cv ddbr'4pRpBj bebwl z! gpsnv mg
. % v
DATA Q. OUTPUT
REQUIREMENTS ﬁ_,q,'"fﬁ DATA

l B
: ® 27014

DATABASE
o — o — *-I
iy M
MNEW DATA DATA VERIFICATION
REQUIREMENTS PROCESS
ebkpw! {.wjt !pel!l wbmjuz! qgpBjbebwjfl -1
) ebkpw/

Obrazok4.2-5Lwb mj ub!°
gs gbez! gpvBjujb!
Bf!'l bBe'  'tztu, n!n.!twpkf!wmbtuo 6 !oqfdjgjdl ! qgpBj
di ! gkatBgortzaxiawg f Ul 'kdi! gswl pw! { bgpkfo  di!ep! pc

Lf,
we f pcfdo’
{obnfo-!ovuoptr!sp{efmjr!lpckfluz!eplusjfelbl!tlvg o!t
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bgmjl b, o' n! " mpi-n/! Qsf! |l bBe” ! ubl  up! tlvgjov!tb! wzgs
atribaty a kvalitu Gdajov.

W gsbyj! wo bl ! jngmfnfou-.-djb!upiup! gs t uwoskupoyahien ! wf_ | f
‘ebkpw/! Sp{ejfmof! | mbtjgjl .-djf-!evgmjdjuo,! jefoujgj!
| bBe-!tgqpmp, optr -! 1 bBe" 'tpguw,s!b!eplpodb! Il bBe" I gspk
atriedy/ ! W t mf el pn!l kf!ejhju-mob!#cbczmpot!l . !'wfBb#-!1lef!t
viachasobné konverzie na spravne datové modely a triedy- ! . bt up! wzl po-wbo ! sv, of/
npBop! gsflgpebdi pefpon!! I ! voj wfs{ -mozn! I mbtjgjl . -upspn!
qgqpBj bebwj I/

°

Tgpmp, o ' kb{zl !l po°o usvldjf;! mpi b!l mbtjgjl
V kontexte digitalizacie a automatizacie procesov kontroly a spracovania zohravaji osobitna Ulohu

| mbtjgj!| b, o akést Aigitalnenstovniky", ktoré { bcf { gf L vk° ! kf eopuoptr ! q:
gbsbnfusj{-djj!pckflupw/!Lmbtjgjl -gpsktvgwwbj bl! #bgpinp

vyznamu aj ouf highpnvbe {!j ! s™ {oznj ! tztu nbnj-!° spwibnj! sjbef
projektu.
Obkinbubuf_ofko ! wgmzw! | mbtjgjl -upspw! kf! w! flpopnjlf

btgflupn!pqgujnbmj{.djb!emipepc di!lgsfw.-e{lpw di!o.I| ml
gsfetubwvk®  IbB!91&!dfmlpw diltoplhbéepw] bb! wintvf bd! Humwp ¢
na vystavbu (obr. 4.2-6) [98)/ ! Up! { obnfo.-! Bf! sp{ipeovujf! p!cve’® djdi
formuje vo faze projektovania

Pretobysagp Bj b plewlga f w. e{ | pw' di !AMS BNISORPKts! pnvb!m)j O B|/GN 1 !

w dipejtlpn!gsf! wzuw. s boofjzd navaghp @hr.0.2-4).Wigtb | ! ob!° eb k f !
systémy by sanemaliwo nbr ! bl p! { . wfsf_ o.!g-{b!qgspkfliuv-1!bmf!
celého digitadlneho ekosystému projektupe ! | podf gdj f! bB! gp! efnpgu-. B

Moderny klasifikator nie je len systém kddov na zoskupovanie. Je to mechanizmus na vzajomné poro-
{vnfojfl!nfe{j!bsdijuflunj-!joBjojfsnj-!peibedbnj-1!mp
upgj mpu! bvupnpcjmv! nvt | kfeop{ob, of! b! qsdigitiod! sp{ qp{
w tubwcz!b!jdi!qgpvB wbufmjb!nvtjblufol!jtu !gswpl!gsp
prostrednictvom triedy prvkov.
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LIFE-CYCLE COST

e Dperating and Supponl ———

———— Gysiems Aoquisition ———

-~ .

i

30+ YEARS -

Obr.42-60-1 mbez! ob! gsfw-e{lv!b!" esBcv!uspko-tpcof! gsf wz
gsfetubwvk® ! 71!/bB!91&!dfmlpw di!o-.[9%bepw! ob! Bj wpuo

ospwfi@! w wpkb! I mbtjgjl -upsb! gsjbnp! ta jejjdigtanoa ! i’ c |
wztqf mgtPsphwoj { - djfltlo {lpv! spwipv!ejhju.-mofk!wzto
of l pngbujcjmo" nj! jogpsnb, o' nj!'tztu,nbnj!b!w!le”tmfel
Il mbtjgjl -upsnj/ ! W ubl ' diup!tgpmpoogituf bdu ! mp dBif ! nibt
identifikatory zoskupenia- ! . p! | s jlupg odfl jmdgrétsufa € o f n p Baltenkafizciu procesov .

Obgs I mbe! up! jtu.,! plop! wpeafsmpjkf!l uzt n’ Bff!l ghed.BBwW ! DBE e
p{ob, fo doéscdfwojfbld{slp{ nfso_.ip!wo nbojb!gswlpw!s” {oznj!"
s v kategorii oknae”™ mf Bk ! pckfn! b! o- |l mbez-!qgsf!tfswjt!’ esBcz
gsf! bsdijuflub! ftuf ujvisledkombd, Bifviod f !, j! twmblt ggowp lulj A Bf | w
parametre.

-y

CAD © ERP1_

. .
PYE frame, double-glazead Plastic wincow, size 4 1
insulated unil, 1200 40 &1, wihdle | -AHS-—i-
s 12001400 mm profile, douhle glazing e

PG Winokow, enermy LL
rating "Clags B, locatian &
Ind floor, noeth facade =
id 7EXX

Obr. 4.2-7 Pri nekonzistentnej klasifikacii medzi systémami prvok strati niektoré informécie o
busjc”updi!w!l bBepn! |l splv!twpkip!gsfdipev!ep!|]

W{i_bepn! ob! o.sp, optr ! kfeop{ob, o,ip! efgjopwbojb! I
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s> {ozdi!pcmbtu ! btup!qgsjsb, vk !lupnv!jtu,nv! gswlv! of
gpi_bev!ob!pckflu-!_ p!tj!wzBbevkf!o.-.tmfeo,! nbov. mof!
systémov a vytvorenie konzistentnosti medzi typmi a triedam i definovanymi réznymi odbornikmi.

Whe  tmfelv!ufkup! of kfeopuoptuj!tb! Dbtup!tu.-wb-1Bf! pg
wfsfko,ip!pctubs.wbojb!)FSQ*! gsj!o-lvqgf!ltubwfcofk! qj
l mbtjgjl -djpv!iufkuptgpDplBl/ zWoeT t mbewtw¥! YENPToOj f! kKf! gs
jogpsn-djf! cve ! joufhspwbo k6! ep! tztu, npw! sjbefojb! j
tqg  tpcvkf!w.Bof!gspecm,nz!gp, bt!lvw.e{bojblep!gsfw.e{l
alebo vymeny prvku.

WHtgpmp, optuj bdi!t!wztplpv!ejhju-mopv!wztqgfmptr® pv!
of swpw_,ip!tztu, nv-!lups 'tqg-kb!wofulz!jogpsnb, o, !
jefoujgjl -ups-!1ups’' ! vnpBERAKSa CAFMisystEngamifaacipt | nf e{ j ! DI
klasifikatormi bez skreslenia alebo straty.

Bl 'didfuf!wzuwpsjr!° joo.,!Imbtjgjl -upsz-!nvt ufl!lqgpdi
w! s {ozdi! gspkf bupadiblt qgpsimpg prlypbe!hj © of /! Tubcj mo" ! | mbt ] c
wzuwpsjr!mfo! {ispnbB, pwbo n rokou/bluQpru: il b!pd sgjp!'viBp nvbtou & pad |
algoritmy analyzuju tisice projektov (obr. 9.1-10* ! b! gpnpdpv! t us pdatfikmjoi p! v, f o

pravdepodobné triedy a parametre (obr. 10.1-6). Bvupnbuj dl ! I mbtjgjl . .-djb! kf!
gsptusfe -! lef! nbov-mob! Imbtjgjl.-djb! ojf! kf! npBo-.!
| mbtjgjlb, o,!'tztu, nz!cve !tdipqgo,!sp{mjepwbr! {.]I mbeo

gbsbnfuspw! qgponfplBoj jffl I wWigpfewjpleuf k! bl eftjbuf k! btuj!loji.

Vyvinutél mbt j gj | b tob !!ttuz.twib kn z!'l bubmz{ -upspn!_ bme fk!ejhjubr
Bvupnbuj { pwbo ! pei be!o-|l mbepw!b! btpw,ip!ibsnpoph
Prediktivna analyza potencialnych rizik a konfliktov
Pqujnbmj{.-djb!gspdftpw!pctubs.wbojb!b!mphjtujdl"'d
Wzuw.sbojf!ejhju-mozdi!ewpk, jbu!cvepw! b!ousvlu’s

Integréacia so systémami inteligentného mesta a internetu veci

"bt!ob!usbotgpsn-«tdjvpkwplEgmifef{dioopgmahj !tuspkpw,ip
qp. ub, pw.,ip!wjefojb!tb! gspimumsébvoapmbefdhf&pl jmbtlt |
of sj fowluob koc mj Bo  d i stavgbhém projektavéts g mp 'opt uj - !l ups_ ! tbh
w, tf gsjtqgq tpcjb-!sjtlvk’” -IBfltb! {pgblvkf!ptve! wp/{
digitalnymi platformami .

Bvupnbuj {-djb! w qgp, upw! oI mbepw! b! i bsnpophsbnv-1! bl g
gpespcof ko jfl!l sp{pcsbo.! w! qjbufk!b! efwjbufk! btuj!lo
ubyjtmvBjfcl!blvecfsj{.-djj!tubwfclmhyduwb! tb! gpespcof! wf

Qsj!qpdipgfo !lI_° pwfk! mpiz!Imbtjgjl-upspw!w!ejhju-u
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wfopwbr !'tb!ijtu sjjljdi!w wpkb/!Qs -wfl!ijtupsjdl' !Ip
| mbtjgjl -upspn!wzw kbmj!b!bl lusfoez!efgjovk !l jdil!t
Masterformat, OmniClass , Uniclass a CoClass:w’™ wp k! | mb tsystgmov b, o' di

l'jtupsjdlz!tb! I mbtjgjl  -upsz!tubwfco di!qgswlpw!b! gs.
pes.Bbmb! ° spwfi! eptuvgofk! ufdi opmshijjfulpb! bbtupwmof Ip«
(obrazok 4.2-8):
Prvageneracia) { b, j bupl ! 61/ ! s pl pvapledvé hdpesdjef hakrarbhické! s pl p w* !
| mbtjgjl -upsz!qpvB wbo /S#Bpl - mof!)obqgs/ ! Nbtufsgps
Druhdgenerdcia) | poj fd! : 1/ ! splpw! bhbBlgpbopwjl adbbsplulsvB3 u2s%Dp
databazy implementované v Excelia Access (ASTM E 1557, OmniClass Uniclass 1997).

Tretiageneracia) pe! spl v! 312 1)tegphjtu - nbotfo!ptorhramas iategiadiak Q J
CAD @BIM), automatizacia (Uniclass 2015, CoClass).

FIRST GENERATION CLASSIFICATION SYSTEN
SECOMD GENERATION CLASSIFICATIOM SYSTEMS

THIRD GEKERATION CLASSIFICATION SYSTEMS

BE/SFB
MASTERFORMAT
MASTERCOST
CoClass
UNIFORMAT
CCs
UNIFCRMAT 11
UMIFORMAT
ASTM E 1557
. ]
1950 1963 19731975 1989 1998 2005 2012 2013 2016 2025
OMNICLASS
CHI UNICLASE 2 UMICLASS 3015
TALD 2000
BSABR 96

Obr. 4.2-8 Tri generécie klasifikatorov pre stavebnictvo .

Wl gpt mfeo'  di! eftbr sp. jbdi! epo mpobrlal29) klasBikamrpw ! i{ jofug tbs d i
plgsw,!tztu nz-!bl,gpboBgqwbminbeBPB8b6] Bmwbt ! wopsfojb!o

sjfofojb-!blplobgs | mbe! DpDmbtt-!tb!pcnfe{vk” lob! 41"

pri zachovani potrebnej granularity. Uniclass 2015, ktory sa, bt gV Bb lwp! °© u b Spejensre !

|l s._pwtuwf-!1tqgq-kb!8321!usjfe! mfo! wavwerejhéolstaravaniedi - !  p!
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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

Obr.42-9T! | bBepv! opwpv! hf of s bd | mpk&dganipati¢ drgmhticky p s p w!
{oj Bvkf/

WHtztu, npdi!peibev!tubwfco di!qgs-d!w!s” {ozdi!lsbkjo-
bk!uzqjdl'  'gswpl -!blp!kflcfu opw-.! {1 tobrézpkw2-10).uf ob- 1! p
Ujfup!sp{ejfmz!pes-Bbk” !'o.speo_,!tubwfco, ! qgptuvgz-!gp
nbufsj -mpw!b!sfhvmb, o, ! blufdiojdl ! qgqgpBjbebwl z! gmbuo,

;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 ey Iﬂ'r—*l:l Pt ".I.:j L |~1--'-, P S
foed == ot fhuad et
M M — ; [— 5 —
.= S L fat, feei = A

% == I i
L] [

Obr. 4.2-10 Ten isty prvok sa v projektoch v réznych krajinach q p v Bprastkednictvom réznych
opisov a klasifikacii .

Rozne klasifikacie tych istych prvkov | pngmj | vk ! nfe{jo-speo” ! tgpmvgs-
gpspwobojfl!o-I mbepw! b! sp{tbiv!Igs.-d!w!s.ndj!nfe{jo-.sp
ubl nf s! o¥Whp'Bob theéxstuje jeden univerzalny klasifikator na celosvetovej trovni-1 b Be « !

| sbkjob! bmfcp! sfhj o!tj!wzuw.sb! wmbtuo,!tztu,nz! {bmp
kultare:

CCS (Dansko): Systém klasifikacie nakladov - systém klasifikacie nakladov qp., bt ! df m, i p!
Bj wpuo,ipldzlmv! {bsjbefojb!) pakadidnalogkl prevadzkppavc b - ! g s f
esBecz-!bmf!{bi Zb!bk!sp{gp, fulb!sjbefojf!{espkpw
NS3451) O stl p*; !l bufhpsj{vkf!{bsjbefojb!qgpe_b!gvold]j
dzI| mv/ ! Qp vidienig projektbvi culltad nakladov a dihodobé planovanie.

MasterFormat (USAYt zt u_  n! ob!©°o usvl u’” spwboj f ! t urdap.fbetn, di !'°o qf

fmfluspjooubm.djb-!"eplpo, pwbdjf! qgs.-df*/ ! [bnfsjbwhb
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gvol o,!'qgswlz!)ob!sp{ejfm!lpe! Voj Gpsnbuv?*/
Uniclass 2 (UK): kf efo! {! obkgpespcofko di! I mbtjgjl. .-upspw
obstaravani a v projektoch BIM. Zjednocuje Udaje o objektoch, pracach, materialoch a

priestoroch do jedného systému.

OmniClass; ! nfe{jo.-speo’" !'couboebse! )wzwjovu ! DTJ! w! VTE
|l ojBo d! Il pngpofoupw! ep! fmfluspojdl '  di!oqgfdjgjl-c
kompatibilny s CAD (BIM) a inymi digitalnymi néstrojmi.

COBie Construction-Operation Cv j mej oh! jogpsnbuj po! fydi bohf! kf!l
vymenu Udajov medzi fdzami projektovania, vystavby a prevadzky. Zahrnuty do normy BS1192-

4, 3125! bl p!' t°  btr-dpepfondfaoqsjjddbrwfIJoN ! ob! qgpvBjujf#/!
jogpsn.-dj !'!)obqgs/!oqfdjgjl -djf!{bsjbefo -!{.svlz.

Globalizacia stavebnictva pravdepodobne povedie k postupnému zjednoteniu systémov klasifikacie

tubwfco di!gswlpw-!_ p!w sb{of!{o Bj!{.-wjtmptr!pe!nj
wzw kbr ! gpe_b! w{psv! w wpkb! | aéilrke protbka nafpienod (uajovoj | . dj
obl pojfd!obisbejmj!s” {opspe . !njftuofl!gpsn-uz!b!{bcf

Bmufsobu wopv!dftupv!w wpkb!n> Bflczr!lqgsjbnz!gsfdipe
ob! ufdiopm hj.di! tuspkpw_,ip! v fojb/! Ujfup! ufdiopm
bvupo nofk!epgsbwz-!nbk” ! { ob,  ositdory @dajdvo dijajnenCAQ @bf. ! b g mj |
10.1-6).

Wt btoptuj!tb!tjuv.djb!ofpcnfe{vkf! mfo!ob!o.sp
e wpev!nopi di!ptpcjuptu -!lups_ !tb!of{pi_beiivk®
tgpmp, opt"™ ¢ ybbebdbpej{pbwb" !l bufh sjflgswlpw!b!{esp

Uf oup!gspdft!ltb!tgshwmpmbmplnjobbwhnbmmip! pckflupw!b
p{ob,  pwbojb/! Tusbufhjdl " ntdjf_pn! kf!wo bl!qgsfktr! obl!
cpm! {sp{vnjuf_o" ! oj fmfo! w! &-viddgnbmypoipadejhbrmonizobanyfs! b k! nj
medzinarodnymi alebo odvetvovymi klasifikatormi (obr. 4.2-8). Uf oup! gs tuvg! v_ bi vkf
externymi partnermi, digitalnymi systémami a podporuje tvorbu jednotnych end -to-end procesov v

s-ndj ! Bj wpubgktov.p! dzI|l mv! p

Qsf el gqsfdipepn!ob! bvupnbuj{-djv!bltol  mpwbuf_o, 6! JU!t
o-speofk! " spwoj-!bmfcp! wzuwpsjr ! wmbtuo® -! mphjdl° ! b
objekt -, j ! v B! k (obrazqk 4.p-11) gvére alebo technicky systtm-nvt ! czr ! pg tbo' lub
cpmp!npBo ., !kfeop{ob, of!'sp{gp{obr!tw!blpnlp_wfl!ejhju
pri prechode od plochych vykresov k digitAlnym modelom, ktoré pokryvajua fazu projektovania aj

prevadzky budovy.
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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

Obr.42-11Qs | mbe! { mp Bf o  okenriéhogrika bupogyj nh zaklageskiagifikacie a
polohy v budove.

Kfeo n! {! gs | mbepw! joufso di! I mbtjgjl -upspw! n”Bf! cz
(obrdzok 4.2-11)/ ! Ubl " up! |1~ el Il pncjovkflojflp_1lp!° spwo !jogpsn
stene"), jeho typ a presny priestorovy odkaz - cvepwb! B3-! gptdi pe|Tdkatol-! nj f t
wjbd” spwilpw.-!©°ousvliu’” sb! vnpBivkf! wzuwpsjr ! kfeopuo' ! t
eplvnfou-djj-!'"obkn_! wp! g-{bdi! pwfspwbojb! b! usbotgps
{ptlvgfojf! gswlpw/! Kfeop{ob, o,! s pl{pgop{{jot-umfbooy dpt gk wi ff

peefmfojbnj!b!{ojBvkf!sj{jlplevgmjdjuz-!di" c!bltusbu

Dobre vytvoreny klasifikator nie je len technicky dokument, ale zaklad digitdlneho ekosystému

tqpmp, optuj;
{bcf{gf, vkf!l pngbujcjmjuv! ebkpw!nfe{j!tztu,nbnj<
{ojBvkflo«-l mbez!ob!wzi_be.-wbojfl!lb!tgsbdpwboj f!jog
{wzo vkflusbotgbsfouoptr!b!pwm.ebuf_optr <
wzuw-.sb!{.I mbe!gsfl!ol .mpwbojf!b!bvupnbuj {.dj v/

i uboebsej{pwbo ! pgjt! pckflupw! gqsptusfeo duwpn! o.-speo
jefoujgjTepw!dib! tu.wb! {1 mbepn! gsf! I po{jtufouo,! "  eb
o-tmfeo” ! jngmfnfou-djvpgloudmpmbuwjuppwhd timyBpdtcibs-. wbo
ewpkij . I z/

Qp'! eplpo,. fo ' g-{z!°ousvlu  spwbojb! wjbdgpsn-upw di!" eb
sp{gp{o-wbojf!b! {ptlvgpwbojf!gswlpw-!kf!_ bme n!lsplp
{bi Eb!tjefoujgjl- -djv!Ii_°" pwkdpPlugwdhmunfszd pwe-blkwavu g pfqqg jt
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KAPITOLA 4.3.
MODELOVANIE UDAJOV A CENTRUM EXCELENTNOSTI

Npef mpwbojf!”  ebkpw; !l podfg, o' -!mphjdl"!b! g:

Efektivna sprava Udajov (ktoré t nf ! gsfeu’' n! o usvl u’ s*pwojmi ! kbt !l bpBbdplks j
gsfnztmfofk! ousvliu’”sz! vl mbebojb! b! tgsbdpwhahb/! Ob! |
konzistentnosti vo faze ukladania a spracovaniawz v B wbk* !t gpmp, optuj!e-upw.!np
lups-! jn! vnpBiZvkf! obwsio ! ubcv_1Ilz-! ebubc-.-{z! b! w_-
gpBj bebwl bnj /!

Npef mpwbojf!"  ebkpw! kf!{ -] mbepn-!ob! |l upBpn! kf! gptul
opisu systémov- ! qpBj bebwj fl ! b! ej oByaodhgprei¢ wwdraje wb oj b !
ebkf!ofwfejb!bmfcp!ofsp{vnfk”-Ilefl!tb!lcve !ojnj!\

Qpepcof ! bl ptgsj!tubwcf! cvepwz-!lefl!ofn”>Bfuf! {b, br ! |1
e~-upw.,ip!tlmbev! kf! gpusfco_,!kbtof! gpdipgjr-!bl ! ebk
ojnjlcveflgsbdpwbr /1 Cf{!lpqgjkV! joBjbijipwibbgpBichbsbwidfl
gsfi_be!plupn-!tlef!b!blpl!tb!l!cve”!"  ebkf!w!cve doptuj!

E-upw !'npefm!tm’” Bj!blp!nptu! nfe{j!cj{oj-t'prulshv!l uU/s!pWif
jogpsn-djf!l b! v_bi_ jr!tIpnvojl. .-djv! nfe{j! {bjoufsftpwb
npef mpwboj f!lgpepc-!gs-dj!bsdijuflub-!lups Igpe_b! gm.
pepw{e. !t usprawgomf vypofirom databazy - na realizaciu (vytvorenie databazy).
LbBe-! tubwfco-! gj 9rubs!vd ul' Iskategbrizdcip préxdvra zdrojov (obr. 4.2-11)
pwm.ebr ! bk!lvnfojf!#cvepwbojb#!ebubc.{!)ubcvmjfl*!Iblo
ufimj lzlep!tqgp_bimjwhbksbhqfdofkebupwz! Nobfmptu_1 pw,
Gdajov (obrazok 4.3-1) patria:
Entityt ° ! pckfluz-!p!lups' di!tb!nvtjb!{ispnbB, pwbr !’ e
cz'" ! foujupv! kttefwd'sd stwpb! Wolbmgpef'mj! pei bev!up! n” Bf! c
zaradenych do kategérii (napr. 'vnatorné dvere").
Atribity t © ' di bsbl ufsjtujlz!fou u-!lups.!pqgjtvk’ ! e  mfB
npou-~B-!'mphjtujlv!ib! bmojflgbsbnfusf/
W{ r Hgrepdjenia)-vIl b{ vk® -1 bl plob!tfcb!foujuz!w{.kpnof! g~
typov: "jeden k jednému", "mnoho k jednému”, "mnoho k mnohym".

ERdiagramy (Entity-Relationship diagramy) su vizualne diagramy, ktoré zobrazuju entity,
busjc’uz!b! w{r kij'hrsfben{zj! 'n6 jBrvj! /c!zF S | podf-d bwBemdf{-1! mp
ojdi!pes-Bb!jo"!" spwfi !l gpespcoptuj/
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_ Entities
L I |
[ Vel ]
] I l i
= = I
| [
Attributes
bR and
= | s B
Obrazok 4.3-1 ER diagramkonceptudlneje usvl u® sz! ebubc.{z!t!faujubnj-!bus

Qspdft! obwsi pwbojb!  ebkpw! b! efgjopwbojb! w{r bi pw! nf e
LbBe ' ! {! ojdi! gmo ! vs, ju.,! gvoldjf-! gsj.pn!l tb! mojhb
sfgsf{fou-djjtousvliu’”sz! ebkpw
Konceptualny datovy model: tento model popisue i mbwo . ! foujuz! b! jdi! w{r b
{bdi.-e{bm!ep!efubj mpw! busjc’ upw/ ! [ wz, bkoVitdjtdad b! gqpvVveE
g-{f!' n"Bfnf! {! ebubc.{! b! tztu,npw! ob, suo " ! o., sl
peefmfojbnj!blogfdjbmjtubnj/

7 CONCEPTUAL

DATA MODEL o
| 5D 8D
=ee s=sos
CAD o -FEM- o -CAD ERP1 CPM._ b SHS
3D BIM Lo | | o0 ke

Obr.43-2Lpodfquv.-moz!ejbhsbn!gpgjtvkf!pctbil!ltztu,nv;! wz
w{" bipw!cf{lufdiojdl" " di!efubj mpw/

Logicky datovy model: Na zaklade konceptualneho modelu obsahuje logicky datovy model
gpespco’ lgpgjt!fou u-!busjc upw-!1_"_ pw!b!w{rbipw
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24 LOGICAL
&< DATA MODEL

| 1 —
s = =
CAD FEM : CPM
- .

Obrazok 4.3-3 Logicky datovymodelgpespcof ! pgjtvkfle.upw,!uzgz-!w{r biz!
systémovej implementécie.

Fyzicky datovy model; ! Uf oup! npefm! pgjtvkf!ousvliu’® sz! gpusf coc
ws-uboflubcvmjfl-!tTtu gdpw!b!w{r bipw/![bnfsjabwb!tb!
gz{jdl ,!'vIimbebojf!t!djf_pn!pqujnbmj{pwbr!gz{jdl !o

PHYSICAL
DATA MODEL

Mesery Baln

T

Obrazok 4.3-4 Fyzicky datovy model definuje, ako bude systém implementovany, vratane
tabuliek a konkrétnych detailov databazy.

Qsj'!o-~wsiv!iebubc.-{!'blo-wsiv!iubcv_I|pw di!w{r bipw!{]
l_° pw !>  mpiv!gsj!wzuw.-sbo !fgflu wofk!bsdijuflu" :
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Fgflu wob! nfupejlb! npef mpwbojb! "~ ebkpw! vnpBvkf!
jngmfnfou.djpv-!_ n! tb! dfm ! qgspdfto’ ! sfr b{fd! tu. wt
Npef mpwbojf! ebkpw!ojf!kf! kfeopsb{ pw. [(obrangki4.B5):! b mf ! gs

[ i spnbB, pwboj f! pcdi peefogjdoivikg plBjbblelb wj fplw !'° mpi z-!d

upl z/!'WHufkup!g-{flepdi-e{b!l!blu wofk!joufsbldj
Identifikaciaentit; ! {w sb{Zi vk’  'tb!i mbwo K !pckfluz-!1bufh sj
{pi_beojr!wlcve® dpn!tztu,6nf/

W wpk!l podfq, o,ip! mbrhkmhjwd It bi' d'brdp efurpw;!!l _° _  pw_ ! f o1
gpupn! busjc®uz-!'!gsbwjem-!b!gpespco-.-!ousvliu’ sb/
Fyzické modelovanie; ! obwsi vkf ! tblufdiojdl . !jngmf{nfbdw.-dj b!

obmedzenia, indexy.

Vytvorenie databazy: poslednym krokom je implementéacia fyzického modelu vo vybranom
DBMS, testovanie a priprava na prevadzku.

y F o X B

GATHERING OF CONCEPTUAL
oo LTI __y orogon ——p{ENINA __ycuanoNor
REQUIREMENTS DATA MODELING

Obr.43-5Uwpscb! ebubc.{!bltztu, npw!tqgs.-wz! ebkpw! gsf! gp
hfof spwbo n! anpoBeotaeih ddpjdv] !

Tgs-wof! obwsiovu,! gspdftz! npef mpwboj b! ° teky-k!p wp 'v k p Bl
e " mfBju,!obkn_!'qgsj!I pngmfyo di! gspkflupdi-! bl p! kf!
Qp{sjnfltb-!blp!n” Bfl!gsfdipel!pell podfq, &fytickemapef mv!

npefmv!gpn - dr ! {fgflu wojr!lqgqspdftz/

Praktické modelovanie udajov v kontexte stavebnictva

Vezmime si ako priklad modelovania idajov’ mpi v! sj bef oj b!tupwBjohebwll b!? gb k t
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p!ocusvliu®” spwbo_,ip!mphjdl ip!npefmv/!Ob!{ .1 mbef!{.1m

p w  ptefstauerjiskoz(SITE), pracovnikov (WORKER), zariadenie (EQUIPMENT), tlohy (TASK)
gpvBjujf! {bsjbefoj bbBERVIQNFOD! EBHFVKf ! t° cps! bus|]
mfBju,!dibsblufsjtujlz/! Obgs | mbe! w! gs gbef! MPI Z!
qgsjpsjub<!w!qgs gbef! QSBDPWO1TILB! up! n>Bfl!czr ! nfop-!kfi
bu, /

e
I
b!
e~
Logicky model vytvaraw{ "™ bi z! nfe{j!'u" njup! foujubnj!blt!vIib{vkf-1Dbl

pracovnych procesoch (obrazok 4.36)/ ! Obqgs | mbe! w{r bi ! nfe{j!qgsbdpwjtl pn
Bf! ob! kfeopn! gsbdpwjtlv! n”Bf! gqsbdpwbr ! wf_b! gsbdpwo

mpi bnj!wzkbesvkf-IBfl kfefolgsbdpwo | ! n” Bf!wzl po.whbr
l? CONCEPTUAL <4 LOGICAL
.| DATA MODEL & DATA MODEL

e m “

Obr. 4.3-6 Konceptuélny alogicky e <« upw' ! npef m! wzuwpsfo  'ob! { I mbef! qpBjt
popis procesov na stavenisku.

Pri prechode na fyzicky model sa pridavajau f di oj dI ! jngmfnfoub,  o,! efubj mz;!
) WBSDI BS-!JOU-! EBUF*-!gsjn.-sof!bl!dve{jfl!tlI_" flqgsfl!w{r
vykonu databazy (obrazok 4.3-7).

Napriklad pre stavyc z ! t b! nbmp !lgdfdgjgopmpwbhblluzqgz! t! npBo!' mjz!" it bé qpy e
joefyz!ob!I_° pw,! gpmj pabylt bll g 'mk fqg® § mb wv 1 p o $axogicky b & * jwéd 0 |
opis systému zmeni na konkrétny plan implementécie databazy, ktory je pripraveny navytvorenie a
implementéciu.
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PHYSICAL
DATA MODEL

|

Obrazok 4.3-7 Fyzicky datovy model opisuje entity staveniska prostrednictvom minimalnych
gpBbepwbo di!gbsbnfuspw/

Gz{jdl !'npefm!tb! btup!m©oojlpe! mphjdl _ ip!npefmv/
oj b!/'obt mfepwo ;! qgsjcmjBof!61&){ol ssFopBfbépbwidfIlgule
sia o procesoch, identifikacia entit) , 10% logickému modelu) ¢ qf dj gj | - dj b! busj c’ up

w{ " b)ia 4006 fyzickému modelu (implementacia, testovanie, prispdsobenie DBMS).

Tato rovnovahajet g  t pcf o~ ! u" n-! Bf! Il podfqguv-mob! g-{b! wzuw-. s
mphjdl" ! npefm! mfoloqgfdjgjlvkf! w{rbiz!b!busjc uz/!G
prave v tejto faze sa Udaje implementuji do konkrétnych platforiem a nastroj ov


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

MODELOVANIE UDAJOV A CENTRUM EXCELENTNOSTIL64

Vytvorenie databazy pomocou LLM

Po vytvoreni datového modelu a popisu entit prostrednictvom parametrov sme pripraveni na vytvore-
niedatabdz-" mpB tl -! l eflcvefnf!vl mbelp!gjddps unakriké-gpjwdio| d&:
tne procesy.

Qp!l ° tj nf ! tgps wzmbwep'skiffelopevdi fk-! bmf!lgvol ofk!ebubc.{z!
mocou SQLite na priklade programovacieho jazyka Pythorv ! Sf mb _ o , sme fodrdbee.rdzabhe-
sbmj!w!l bgjupmf! #i usvliu’ spwbo_ ! sfmb,  o,!'ebubc-{z!b!ep

SQLitek f ! _,bperdsource- ! wmpBj uf_ o. - ! nv miktprgpuadporgep sno |l ebubc . {
zékladné funkcie SQU ! TRMj uf ! t b! o j s(BIMpERB BPMBR je pritoinwy tald B E
nfs!w!l bBepn!tnbsug of/

QpBj bebknf ! ek mds WMddl mald databdzu SQLlite na zékladewzo o j f ! wzuwpsf o,
fyzického modelu (obrazok 4.3-4)qs f !'t zt u, nz! GFN! ) wq mzgwh.l gp'on pucsw-| BIfj *f /*!l b

2 Qpe mjuf!ufyupw ! gqp EhatGe dlaNawistbabDeepSelekuQrok RIaLide,
QWENb mf cp! bl " I p_ wfl ! jo" *;

Wzuwpsuf!ebubc.{z! TRMmjuf!gsf!tztu,  nz! #Lpo° usvl u
obrazku v prilohe (W m p &léMmu do chatu ako obrazok (obr. 4.3-4)
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Pegpwf_ | MMN! ;

Createin LLM Chat

CIOEXY

[ N ] Databasa SOLINe

! import sglitel

# 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()
2 # Create table - Structural Impact
L& epursor.execute(”’'CREATE TABLE IF NOT EXISTS Structurallmpact |
11 ID INTEGER PRIMARY KEY,
12 Element TEXT,
13 LoadBearingRequirements TEXT,
14 StructuralImpact TEXT,
15 InstallationImpact TEXT
1 R |
1
18 # Create table - Installation Schedule
15 cpursor.executel"''CREATE TABLE IF NOT EXISTS InstallationSchedule |
2B ID INTEGER PRIMARY KEY,

] Element TEXT,
2 InstallationDate DATE,
Contractor TEXT,
24 SafetyProtocols TEXT
:I l!r,

27 # Commit the changes
conn. commit()

I8 # Close the connectilon
1 conn.close(}

print{“Database and tables created successfully.")

CHE

Run in IDE
Obrazok4.3-8Wz hf of spwbo' ! |~ e! wzuwps ! {!obisbo,ip!pec
ufsb{!n”Bfnflob, ubr!°  ebkf/
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Tentodatabazovyl ~ e! npBop!t qvt uj ' spodpagos BQLites if leu p Qzluk fplo{f wz bkof !
o uboebseo . ip! qsptusfejb! QzwicpwphhmplpBo@pn!pdpt,qvubyjj!!tolb
Pythonschopnomt q° o br 't |l sjquz!b!wzuw.sbr !t°cpsz/!Qp!tqvtuf
disku vytvori stbor - databaza SQLites nazvom construction.db (podobny stboru Excel s pracovnymi

listami)- !  ups" ! cvef! pctbipwbr ! ubcv_1lz! #Tusvduvsbm! Jnghb
Tdi fevmf #!)gm.o!joo ubm.djf*/1

Po vytvoreni novej databazy construction.db w! u’ di up! ub c vdoltychtbitabukek y s p8owbr !
Udaje prostrednictvom SQL _dotazov alebo importu- | . peskdrm h p Bob . MpZz U wauterbatické

spracovanie Udajov/ ! . ebkf ! npBop! ep! ebubc. {z! TRMjabuliek Exaetup s up wb'r
alebof ygpsupwbr ! { bjl 5'm@piB! ¢ b t Iy srpihlanaafARl.o duwpn!

Ob! wzuwpsfojf! vesBbuf_o,ip! npef mpwbojb! " ebkpw! b! " |
tgpmp, optr ! kbtof! efgjopwbo ™ !tusbu,hjv-!Dblp!bk!lppsej
Pri r6znorodych projektoch a viacerych zdrojoch Udajov k f | = bt u{pd cfb{Bgf !jr ! | po{jtuf
couboebsej{-djv! b! | pouspmv! | wbmjuz! ob! woe ful' di! " spwc
wzuwpsfojfleogfdjbmj{pwbo,ip!dfouskOF ydf smfodpptgpmpgsto

Centrum excelentnosti ( CoE) pre modelovanie udajov

Lf, Bf!  ebkf!tb!tu.-wbk’”!kfeo n!{!I1_°"_ pw di!tusbufhjd]l
spravne{ i spnbB. pwbr ! b! vdi-pWw! @wbmf Bpgpsobegj ft !l tb!tztufnbu
Centrum excelentnosti pre klasifikAciu a modelovanie udajov (CoE* ! kf ! © usvl uvs. mob! kf e
{bcf{qgf,  vkfllpo{jtufouoptr -!Ilwbmjuv!b!fgflu woptr ! wo

Centrum excelentnosti (CoE) je jadrom odbornej podpory a metodickym zakladom
digitalnej transformécie v podniku. Budujel v mu”® s v ! { b mp B fvon p!Baibv!Kfelb k pdi ! b!

organizacidamc v e pwbr | qs mafjtkz -nlblki gs p{i peovuj bl ob!|{ -] mbef!
overenych a reprezentativnych udajov, a nie na zaklade intuicie alebo lokalnych informacii.

E-upw,!dfousvn!fydfmfouoptuj!kf!{wz bkof!wzuwpsfo, K6 !{
#ewpdi! qj {{#/ ! Ufoup!qgsjod qg-!lups’ ! obwsipm! Kfgg! Cf{p
tb! epl - {bm! obt' ujr ! ewpnhbr!! jB{!{2binlj_-vieu//!!kUflowjpfl Ique] & dilvigll
obenfsofk! czsplsbdjj! bTi{GoEe ' khbmmfpicldbhj uybogsbtddboddrg
ufdiojdl nj!{sv,  optribntud plpwb Bi'pdy !k ebgogbsno {!'z{ obmpt uj ! w
pcdipeo’ di! pcmbtujbdi/!W blb!twpbymalilei mpwl ! jloBf @ij 6 jsgl
pguj nb mjodepyvample f mpwbalé djepe&kdp dpowbfrhlpw! u" n-! Bf!'tls.ujb!
Ulohy (obr. 4.3-9).

Ubl ! bl p! w! gs spefl!pepmoptr ! flptztu, nv!{bcfi{qgf, vkf!
gmfyjcjmjub! bl gsjtg tpcjwptr!leptbivkf!gsptiusfeo di
tgsbdpwbojv!®  ebkpw/!U.up!sp{nbojuptr ! webllnvt ! czr
koncepciami.
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Centrum excelentnosti (CoE* ! npBop! gsj spwobr ! I v!I #l mjnbujdl’ ™ n! gpen
lups ! vs, vk -1l lups.,!uzqgz! "’ e b kaptomaticky eyratienés \Wivagehimmp wbr ! b
qgsjb{ojwfk!#I m nz#! qgsf!lwbmjuo,! ebkf! DpF!v_bi_ vkf!
l ups ., !tb!gpupn!tu-wbk’” ! uboebsenj! pshboj{ -djf/

Business
Alignment
Talant
_1 Operations
Data & Analytics {:"}"‘
COE y '[ T Organized By Gousrnance
@ Tachnology
Drata
Integration Roadmag
Data
2 Strateqy
Drata
Management
Obr. 4.3-9 Centrum excelentnosti (CoE) pre Udaje a analyzuspdjapecpso . ! {obmptuj ! p!l_" _ p

aspektoch spravy, integracie a stratégie udajov.

V zaujme urychleniaj ouf hstzbmpgw! b! eptj bi ovuj b! mfgpet | dziulow'r t! mfwelk
mfopn! eptubup, oo ! njfsv!bvupo njflqgsj!sp{ipepwbo /!
kde pokusy a omyly, neustéla spatna vazbaa, bt u_ ! wze. wboj f ! wyzsafrjévhaly. Bv! qsj
Tato autonémiajewe Bl !Yj oo~ ! mfo! wufez-!Dbl!fyjtuvkf!kbto-!Il pnv
nbobBnfouv/! Cf{!ltusbufhjdlfk!w {jflb!lppsejo-djflob
u n!, fmjrtqgsfl-Blbn!qgsj!sfbmj{-.-djj!twpkjdi!jojdjbu

Prave COEb mf c p! wsdi pmpw' ! n b o kdBipofedny 2zatogapysapristypk u j ! k f !
npef mpwbojv!  ebkpw!ofpcnfe{]jm!ob!kfefo! bmfcp! ewb
celkového systému riadenia informacii a obchodnych procesov.

Centrum expertizy (CoE) je okrem uloh suvisiacich s modelovanim Gdajov a spravou Udajov
{pegpwfeo,!{b!w wpk!tgpmp, o di!opsjfn!lblgs tuvgpw! I
Pl sfnlupip!qgpeqgpsvkf!lvmu' sv! of vptduf-tnpfwi!pb!!{f ngffgoup wboof ! by
Gdajov v organizacii (obrazok 4.3-10).

Systematicky pristup k sprave Udajov a modelovvramciCoEnpBop! {i svcbh! sp{efmjr!lep
l_°" pw di!cmpl pw; !

i uboebsej{-djbl!lgspdftpw! b! sjCGoEViyvigafzavidgawmmetadiky i p! d z |
ob!{kfeopufojfluwpscz!b!sjbefojbl!e-upw di!npef mg
obcm o-!nfu e!l pouspmz!l wbmjuz!b!tztu, npw!l pousyg
wp!we ful'  di!tg-{bdi!qgs.df/
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Sjbefojf!" mpi!b!qgsjeDPpWedoigfoypégpwieopmwt tj mbiz! w!
npef mpwbojb!”  ebkpw/!LbBe , nv!° btuo | pwj!gspkfluv!
pcmbtuj ! {pegpwfeoptuj-!_ plv_bi vkflu npw !qgs-.-dv!Db
Kontrola kvality a audit: f gf | u wof! sjbefojf!  ebkpw!p!tubwcf!tj!
monitorovanie ich kvality. Zavadzaju sa automatizované mechanizmy na kontrolu tdajov,

identifikaciu chyb, chybajlcich atribatov.

Nf ube-ub! b! sjbefojf! j©ogjpzdpbvedayza ythosedie j¢duofnéha’ s z

systému klasifikacie b! j ef ouj gj | ~upspw-!°ouboebsepw! gsf! gpnf o
rozhodujuci pre integraciu medzi systémami.

4 PHYSICAL

@ LOGICAL

v/ CONCEPTUAL

+ COE & MODEL GOVERNANCE

Obr. 4.3-10 Modelovanie Udajov a riadenie kvality Gdajov je jednou z hlavnych vyziev CoE

Centrum excelentnosti (CoE) pre Udaje nie je len skupina odbornikov, ale systémovy mechanizmus,
koywzuw-.sb!opw !l vmu®  saf bich fimBf o’kf o klf‘eolplupdil gqs tuvg! | !
tgpmp, optuj /! Qsptusfeo duwpn! |l pngfufouofk!joufhs.djf
sjbefojb! jogpsn -, dasifikidiec aukbnoadybksabty {dajoy,j JOE pomaha podnikom
of vtu. mf! {mf e pwdbbchbdnéppokebyt § spdvimbkd j f! sf bhpwbr !ob! {nf
jogpsnpwbo !sp{ipeovujbltob!{ -1 mbef!tqgp_bimjw di!bobm

Ubl ,up! dfous-!t° ! pc{wm.or ! fgflu wof ! wipbdxkrok ktay dj j ! t ! |
{bcf{gf, vkf! Il poujov-mof!l gptl zupwboj f O Dae@pspuddmej { . dj v!
wj bd! iwg vap ¢ jkapitola (Medemeé! datové technoldgie v stavebnictve”.

V nasledujucich kapitolach prejdeme od stratégie k praxi -qgpenj f of ,  of ! t b! #usbotgps
datového centra: qp{sj fnf! tb! ob! ojfl p_ | p bammetritaoeb élghwzbér bl p! gs-
g p Bj b eapreges dutomatickej validacie .
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KAPITOLA 4.4.
TZTUFNBUJ[ DJB! QPAJBEBWJFL! B! PWFSPWBOJI

[i spnbB. pwboj f! b! b dransforfabia kpmuBikabieena wj f | :
ousvliu’  spwbo ! ebkf

[i spnbB, pwboj f! b! tqs.wb! gpBj bebwjfl! kf! gsw n! |l splp
sp{wpkv! ejhju-mozdi! o-tuspkpw! tb! w__°ojob! gpBj bebwjf
prostrednictvom listov, zapisnic zo stretnuti, telefonatov a Ustnych diskusii. Tato forma komunikacie

tr bBvkf! bvupnbuj {-djv-!wbmje.djv!b!pgbl pwbo,!gpvBju
bl ptgsfwjftrlufyupw,! gpBjbebwl z! ep!mppdinpamm z!ddqdBjutsesd
budu transparentné a systematické.

Vyskumt gpmp, opt #] Wbhmpubfséebkpw; !ptwfe, fo,!gptuvgz! g
{e” sb{Zvkf!Il_"_ pw' !agusf{lo'btnd flowd mj eizu p ve b'KIpOkb o b mz uj d|
Lpoo ubuvk” -1 Bf! {m.!1 wbmj ub ! hajenbnkjad! milianadolarbvp s hboj { . ¢
sp., of ' b!Bfltgp_bimjw,!b!Il wbmj utog,p!mpe pokphtpuBji!d bk Wa b b v
Gdajoch.
Bctfodjb!ousvliu’ spwbo' di! gpBjbebwjfl!wfejf!l!upnv-!
cz"!vmpBfo ,!w!s” {ozdi!tztu,  npdi!w!s” {ozdi!wbsjboupd
wfejf!l bk! 1! gmzuwbojv! bt pbeofdatevaéhontvedoyamid td@jov gredsich- dj ! b

q p Vv BjVdbstedkt tohon~” Bf | bk ! kf ej o stiateny parametey alepd jédiny nespravne
opisany prvok-t gpnbmjr ! sp{i pepwbojf!bltqgq tpcjrloffgflu wof

Pre nedostatok klinca sa podkova stratila

Pre nedostatokpodkovyt b ! | " I t usbuj m/

Qsfl ofeptubupl !l piib!tb!tusbujm!kb{efd/

Pre nedostatok jazdca sa stratila sprava.

Pre nedostatok posolstva bola bitka prehrata.

Qsfl ofeptubupl!cjulz!cpmp!tusbufo,!ls._pwtuwp/
W ful pl!qgsf!ofeptubupl !l mjodb! w! gpel pwf

- Prislovie [101]

Bobm {b! b! {ispnbB, pwboj f! gpBj bebwjfl! ob! qspdft! wzgq
gjl ~djpv!woful" " di! {bjoufsftpwbo di!tus-~o/! UbIl ! bl pl!
l sjujdl  dile tmfelpw-!w!qgpeojwbbbdék! huBbbrzushsbi kmjf 6o
bmfcp! tusbub!  p!'j! mfo! kfejo,ip!qgbsbnfusb! w sb{of! p\
cely ekosystém projektu a organizécie akocelku. Qs f up! kf ! wf_nj !l e > mfBju,6,!jefou
rametreatloi z- !l ups,!tb!ob!qgsw !qpi_be!{ebk”!cf{w {obno,
gsf!vesBbuf_optr ! gpeoj !l v/
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Qsfetubwnf!tj-!1Bfltgpmp, opt"™ !In-!qgspkf-Iqsqler lumdsmpn!fl mj
na severnej strane budovy. Na malom procese "q p Bj b e b wl b !pridanie fnavéhd bkrabdb

t°  bto ip#l!lgsbpkgfpleujvi_ bk’ ! bsdidJADBIMU-!" 1 mh Wlowe' * mih adh B mg 1 I
logistiky, ERP-bobmzuj | -!"joBjojfs! |l pouspmz! |l wbmjuz-!cf{qgf, op
majetku.

Bk! ob! nbmpn! gspdftf!tb!n” Bv!qgpej f_brleftjbulz!s” {:
dftvinvt !sp{vnpigfdgpmjbepw-In!l ups nj! kflqgsfqgpkf

NaUrovnitextu (obr.4.4-1)qsf cj fib!l pnvojl  -djb!nfeWwjdsmidfoapm! oo |
nasledovne:

& Zakaznik:"Sp{i pemj! tnf! tb! gsjebr ! bmojf! plopPdasatd t f wf s o
{sfbm"{pwhbr

=& Architekt: "' Jt uf -1 gsfgsbdvkfn! gspkflu! ubl -!"bcz! pctbi pwbm!
CAD(BIM)".

2 i gqf dj ICAD((BIM)b"Prijaty novy projekt. Aktualizujem modelCAD(BIM* ! p! . b mappko! pl op!
psejo-djj!t!joBjojfspn! GFN!gptl zuofrd!lqgsfto, !vnjftu

& Veddcivystavby:"Cpm! qsj kbu' ' opw' ! gspkf | u/dj\wogspbswiwkkff mff!luo sfru |
gs tmve o dilt'vcepe.wbuf_pw

& JoBjojfs! {b3]Udagefedo bl!)opBadMN ! pl of | wmpB n! ep!tztu,nv! D
wbojfl!sjbefojb!"b!” esBcz! {bsjbefo

2 NbobB,s! mMPppustugVvkfn! sp{nfsz!b!inpuoptr!opw,ip!plol
jeho dodavku na stavbu"

& ERP-analytk:"Qpusfcvkfn!lubcv_ Il z!sp{tbiv!b!qgsftw!obefzpgn!pl ot
systéme ERP, aby sa naklady na nové okno premietli do celkového odhadu projeKtu

& JoBjojfs! | pldspgmalel Wohmjfwz gj{bdffjffdfpl jrf-ollbalptwg’-51 b mj
kvality a materialu'

2 Cf{gf optupCvugfoBjopttwe{ pwbr ! cf{qf, optuo,!btqgfluz!o
sjbn!obkn_!'!ob!epesBj bwbojflqgsfeqjtpw!b!fwblv.djv!qg

2 NbobB, s! I'VYazaklade prgsného rozsahupraczERPI uvbmj { vkf nf ! othe v! bt pyv
bcz! pes-Bbmb!jooubm-djv!Iopw,ip!plob-!b!vmpB nf!lopw

& Qsbdpwo | !:)Qpowrsufbcnvbkuf usf*! qpl zoz! ob! j oo ubm-djv-!npou- B
sizavedenéo f kbl ,lo qfdj -mof!cf{qgf,  optuo"!gsbwjem.-!1ups

2 Tgs-wdb! of i'Qpufoopbmjdjj! {eplvnfouvkfn! jogpsn-.-djf!
spravu'.

& Spravca majetku: "J oBj oj fs! {bsjbefo -1 gpe mjuf-1! gspt n-1!1po:

Bj wpuo _ ip!dzIlmv!nbkful v/
2 Klient:"Qp, | bkuf -!npBop!tb!gpo.i NpBlop!"pglzdp pof aWenfl vegpueg f

W ubl  diup! tdfo.spdi-!tgpsptthbkvizhbmuvKnfobt sp:b{pyv
wjbdfs' ' njl!tztu,nbnj!b! spmbnj /! W upnup! gs gbef! kf! ubl
textovej forme: e-maily, chaty, zapisy zo stretnuti (obr. 4.4-1).
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WHubl pnup!tztu, nflufyupwfk! I pnvojl . .djflqgsf!tubwfco’
wsefojb!b! {b{obnfo.wbojb!weful' di!pgfs-dj !w nfoz!"
{bcf{qgf, -!bcz!IlbBe,!sp{ipeovujn-llqeplwod! mmbaum! Wbl pv
"n!ltb! {o Bj !"''=jofojugni’ cve’ dj di !

PROCESS EXTRA WINDOW ON TEXTUAL A—
THE NORTH SIDE DATA =

Wil chach naw
windor' for qualify
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We weant ar ext
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Updating the
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T ok
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timaline with thi
restallaion
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mainlEnance posi-
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Obr.4.4-1 Komunikacianf e{ j ! | mj f oupniép ejpleuv padbaahfpdojpktu!, bt up!
obsahuje textové Udaje vo viacerych formatoch.

Of eptubup, o~!'gs-wob!l pouspmb!b!wbmje.djb!sp{ipeo
tubwfco,ip!gspkfluv!n”Bfl!wjftr!l!w.Bozn!qgspcm, npli
sp{ipeovujf-1qgs I b{!bmfcp!{nfob!wzlpobo-!c¢cf{!sjbi

wj f tr ! | (asiugnyrs gporom).

Qs-wov!lIpotpmje.-djv!iwo ful di!sp{ipeovienwfw!luhygpwiikh]

qgpeq tbo dileplvnfoupw-!lups.!cve ! mfBbr!ob! gmfdjbd
woe ful z! usM cet inmdjefl/vll upi p-!bl ! 1 bBe !'° btuo I !nvt ! gp
systém straca flexibilitu a stava sa byrokratickym labyrintom. Nedostatok potvrdeni o transakciach

oj f méneskofis f bmj { ~djv!iIgspkfluv-!Ibmf!n”>Bflwjftr!lbk!Il!lgjoc

bt ud Bl gjp!" gs- wof!l gspcm,nz

Takytoqs pdft !t di wbh_ pwboj{bwa shledft @l ufy u pwsnadedypitithv t j p v -
fazach postupne meni na vymenu dokumentov vo viacerych formatoch (obr. 442)- ! =~ n! t b! w' s b{
komplikuje komunikécia, ktora predtym prebiehala len prostrednictvom textu. Bez jasne definovanych
gpBjbebwjfl!tb! bvupnbujl{updj Hd!'tdHdIlqndoi, upnvgrsug dfptspnw-ulp w'
nopBtuwb! ufyupw !diul-.gvbB jubbd nwWjsfllof npBopv/
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CAD Projects Documents
1o el e dpn mACT | BER e e yre
[ ]3] walZ Bt dpm MO DR H D3 als I ML
03 a3 3w ipa sACT BER 103wk AT s
TERT FLOAT TEXT s TEXT FLOAT
|~ = B =

—

.I E -
Reports and Tables Dashboards
Cisana 10" Bardptan i ) g _
Ty il ation Cempletin WM inProgiens  jobe Die Hh# Wesk1  Tass Tt
L - Stnarutal Framing TS0 Norieuned  jme Smith Oy vz w
i_ll_ll Mpofing and Eanar ClaSGng BU0RES NoTSmaned Rk nnnsos Wesk 3 500 ]

TEXT FLOWT

TEKT

TEXT

FLOAT

Calculations and work schedules ‘

R Eamiy="Walls Y200 GAOUP AT IDY, D7, ID9 Tt
R Fam=Dearliy  GROUPAZ RIS 1m?
RS Typeslame=Wali 200 GROUPAI  ID20IDZ1 1pe
TEXT
Obr.44-2LbBe’ 't zt u,

pnvojl

gsfl poboj f!l upi

up!

SUM-BE Mt

SUM=23 jpe.

FLOAT

pcnfe{fojb!
npefmv! gpBj bebwj fl /! Up!kflnpBo,

g v |

e B

13

TEXT

n! wl gsptusfe’
dokumentov v r6znych formatoch.

5471,

a3

FORMEL

~djb!tj!wzBbevkf-!
b t pochgpihaktumdlnystay projektud i ! t us f uov u

k f!

SUM=30 m*

B3 m?

6 pe,
FLOAT

bcz!

8
=

t b!

) (& 1)

=
=
= [ . P

-
=
0

b

dear

gpusfco’
| mf o! qsptpoedsera duwpn!

L]

-

BiX

bBe’

DJB! QPAJBEBWIFL! B!|RR®F SPWBOJ F!

!'tubwfcofk!gjsnz!tm Bj!'!b

pecps .
-1

' qsf di pe!

opisu interakcii vo forme vyvojovych diagramov a datovych modelov (obr. 4.4-3). Rovnako ako pri
datovom modelovani (obr. 4.3-7) sme sa z kontextovo-ideovej Grovne presunuli na konceptualnu

spwfsjlebo

n!'tztu,

npw! b! o-

tuspkpw-!lups !’

bt uo

dj tap
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@*—*@J—-@J*@J—*@j e =[x

CAIENT ARCHITECT ois FRORITIS

SPECIALIST I REQUIRED RULES FOR

GROUPS PARAMETERS VALUES

L@J*@J*@J—*@Jj

LomsTES FRR coMTRL RFETY | - o
MAMADEN AMALYET EMBIHEER ERAMERE v * . A
C é 4
— > . : . :
' l l l & s i
cmrrm WOEEER PROSERTY ASELT Fad
MAMAGER MEHAGER

Obr.44-3Bcz!tnfl!tblobv, jmj!sjbejr!b!bvupnbuj {pwbr ! gspdft

procesyb!° usvl u® spwb" ! gqpBj bebwl z
Qsw n! I splpn! gsj!tztufnbuj {-djj! qpBjbebwjfl!b! w{rb
pomocou konceptudlnych w'* wpkpw' di ! ej bhsbnpw/ Inielep @ d b gwevflumobn!® s

btuo | pn! gspdftv! gpdipgjr!dfwm JBEfbpPFH! gspUFippw!t
)b!' gpBjdpepbwllzag ! w!'l bBepn! | splv!Iigspdftv/
Qspdfto_ . !ejbhsbnz!b!"  jooptr !l podfq, o' di! s

Ob!gsflIl mfovujfl!gsjfgbtuj!nfe{jlusbej, oo n!b!npefso’ n
wfepnf! gsfktr ! pel! gsbhnfoupwbo" di! ufyupw di! pgjtpw!

Vyvoj Udajov - od hlinenych tabuliek k digitalnym ekosystémom -sivz Bbev kf ! opw_ ! ot uspkf
A jednym z takychto nastrojov je konceptualne modelovanie pomocou vyvojovych diagramov.
Vytvaranie vizuélnych diagramov - w' wpkpw' di ! ej bhsbnpw-! gspdfto’ di!

diagramov-v npBZ vkf!° btuo pppn gspkfbup!vaie jooptuj!b!sp
systém rozhodovania.

Akt j ! gs pdf t midlewukBdardevi#tajoV, ale aj ich analyzu alebo automatizaciu,
nvt ufl!tb!{b,  br!{bpcfsbr!u, npv!wzuwpsfojb!lpodfgq,

W! obo pn! dobr. 44mpre’fBf ! czr ! | bBe' ! o gqfdjbmjtub! t° btr pv!
peefmfojb!t! bB!eftjbujnhf pfecpmof ilmpmi dipg@ed | pwes mmpjyi !
oqgfdjbmj{pwbo’® ! b @bjlLk® napr ERE GADMMEPR, CDE'ECM CPMb u , Ktota sa

pravidelne aktualizuje o prichadzajlce informacie potrebné na tvorbu dokumentov, zaznamenavanie

pravneho stavu rozhodnuti a riadenie procesov.


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

TZTUFNBUJ[ DJB! QPAJBEBWJFL! B!/|RPMWFSPWBOJF!

Proces transakcie jepodobnygs - dj ' t ubspwfl " di ! nbobB,spw!tqgsfel! 5!
qgs-wof! gpuwsefojf!sp{ipeovu ! qpvB wbmj!imjofo,! ubc
npefso njl!tztu,nbnj!b!jdi!imjofo nj!b!lqgbqgjfspw nj'!

nfu ez!obwzo f! { bi diiektidvych inffenpadifda digitakdj pogoby na
b maufomdtické spracovanie v inych systémoch a nastrojoch.

Vytvorenie vizualizacie procesu vo formel podf q wo 'wepik'pw' di ! ej bhsbnpw! gpn” Bf
| spl! b! joufsbldjf! nfe{j! kfeopumjw nj! °  mpibnj-!_ " n!
jednoduchym.

Vizualizacia procesov{ bcf { gf vkf -!Bf ! mphjl b!qgspdftpw!kf!lusbot
we ful' " n! mfopn!u nv/

Rovnakyl pnvoj |l b, o' ! gspdft! qs | ektow lba ppsdnypvo fobme exu! spravp kK f | uv - !
(obrazok 4.4-1) a blokového diagramu- ! kf ! gpepc o’ !mbdele @ ktoromosmae kovorili v
kapitole o modelovani Udajov (obrazok 4.4-4).

JI'I'I'_'E'SH:IPI : 4D
E = . -BPM o
cmix.;_l E[:EIII o Bl —
. 1 o LICTION SITE
cans-
= | spe . 8D
Sl = T g ﬁ_..
= CAD- - FEM- - CAD -ERP1- LI ) BS ' E
CAFM-i— 3D BIM o | | ? NS -ReM
6D  stn ki |
o s S

| T

Obr.4.4-4L p o d f gliagpam!'zobrazuje® bt uo | pw! gspkfl uv! blkiled gqpvB wbuf_ p
ich dotazy spajaju rozne systémy.

l pdj!'t° ' I podfg,. o,! ejbhsbngfpmmftadp upuchntfles{pvikp n-o'bnloupiup!
wfsjb-!Bfl!wj{v.-moz!ejbhsbn!kf!eptubup, o' 'ob!qgqpdipqgf oj
nbobB, s pdtakdmBwyvojovomdiagrame_ bi° j f ! wo nbr ! dfmlpw !'pcsb{! bl
. btuo | nj Takétofschémytwvn pl! ' of qpt |l zuvk” I kbto” !l gsfetubwv! p! i
gsf! 1l bBe,ip!° . btuo Ib-!w!blpn!gpsn.-uf!tb!nbk” ! gsfo.o°
realizaciu automatizaci e. Konceptualna vyvojova schémajet | ©~ s ! bl p! nbgb!usbtz; !'ob{ob
l pnvojl vkf-1Tbmf!ofpeib_vkf-1!_ plttb!w!u diup!joufsbldj
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Bk! 1l f 1t kflqgspdft! gpespcof!pqg tbo !ob!lpodfq, of k!°
of {bsv, vkflup! kfip! ‘btjupddtkfleloWe{ve wkjf{! gdj mdyv! nbobB
vnpBZvkf!jn!_biojf!tmfepwbr !qspdft!gpnpdpv!Il spl p\
joBjojfspw!webl!ofnvt !czr!lpodfquv.mof! {o-{psof
gptl zupwbr ' kbto,!qgpdi pqgf oj f! uprovpiparamétrpvlagspdf t! j nql
gpBj bebwj f I

T! gsfdipepn! ob! Il pngmfyofkgpf}] eympganf!nf bptdjb! hplodbyg
wj{v-mozdi'!'o-tuspkpw!tu.-wb!sp{ipevk” dpv-!bcz!tb! {bc:
bmf! bk! w!t®° mbef! tp!tusbufhjdl' nj! prigdvaniagkienebtazolo j { - dj f
441)gmof ! qsfoj fapmBj el wisfplwh@t! ndbkftr ! p!° spwfi&i! i mco jf!
wj{vbmj{.djv! gspdftv! ob! mphjdl " ! atibgtav{bj!djldi!!” isspowofji !0’
hodn6t.

i usvl!l u’ s pwb o aregulprBe virazybRedEx

BB! 91&!°  ebkpw! wzuwpsfo' di!wp!gjsn-di!kf!w!ofousvlu’
[52] - text, dokumenty, listy, PDF- subory, rozhovory. Takéto Udaje (obr. 4.4-1* ! t b! * b Bl p! bobm:
pwfsvk® -lgsfo.obk”!nfe{j!tztu,nbnj!b!wzvB wbk” ! w!byv

Ob! {bcf{qgf, fojf! tgsbwpwbuf_optuj-! usbotqgbsfouoptuj!
ufyupw,! b! gpmpeo usvep!l gpvbof! egp Bj ophwloz di !.Pracesv| u’ s p\
o usvl u’ satykahiglgnbdajov) | ups’' n!'tnf!tb! qgpespcof! wfopwbmj! w!
knihy), bmf ! bk! t bnpuo’ di ! qpBjbebwjfl-1!lups.!° btuo dj! q
gpepcf! gp, bt! dfm,ip! Bjylwphioupptfdgg! mpl mspk€kzlbwnzt mfmj!
npBop! bvupnbuj {pwhbr

Ubl ' bl p!tnft!tvB!gsfwjfemj!®  ebkf! {!ofousvlu’|spwbof]|
w! gsbdpwopn! gptuvqgf! gpBj bebwj felp!'!csufswfleu’ fsnpfw buof  yiupp!
formatu "logickej a fyzickej vrstvy".

V réamci prikladu pridania okna (obrazok 4.4-1* I kf ! _bme n! | splpn! pqgjt! qpBj
ubcv_ I pwfk! gpsnf/! JogmprnBdijwblogdf ! IbhiBe Initwsmkfl uv!
vwfefo n!l_" pw di!busjc upw!b!jdi!isboj,o di!ipeo”

Zoberme si napriklad jeden takyto systém (obr. 4.4-5) - systém riadenia kvality stavby (CQMS), ktory
qpvB wb!joBjojf sttahegakazsika/mzT !l kvfbing lugpimoppdpv! | pouspmv kf - |
-v tomto pripade "nové okno"-{ pegqpwfe. !l tubopwfo n!lopsn.-.n!b!gpBj beb:
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TEXTUAL A— UNSTRUCTURED
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Will check new
window for quality
standards

Block diagram Requirements
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Aeosilic Parformancs LS o ﬂ,h_bc QHS
p—— | o
) _ =
Wik b
- s Tewsl WA Y
ouaLl Y —— oo
CONTROL
ENGINEER

Obr.44-5Lpowfs{jblufyupw di!gpBjbebwjfl!eplubcv_Ilpw,ip!gps
{kfeopeveo vkf!lqgpdi pgfojflqgsf!ptubuo’ dilogfdjbm

Bl p! gs | mbe! vwf_ nf! oj f haagribaty lergit tymf "8kenné systemyB y sgseémev | z
CQMS(obr.4.46* ; ' fofshfujdl . .!" joopt’" -epkcbf uLdBel Wnbubtbpsif
vs, ju,!opsnz!bltoqgfdjgjl .-djf-1llups, ! kflgpusfco, ! {pi_6Db

STRUCTURED

Requirements  °A™

.

et
Ll

g indows M Energy Efficiency

CQ M S HB"‘— — Windows i Acoustic Performance

Construction Quality Quakty Controd e Windows N Warranty Period
Managament Software Enginger -

Obr.4.4-6 J o B j korjtrélyskvality ¢ z
fofshfujdlf

nbm!t | mavéupsviynypuWinddw { ! i _ bej t | b!

"  joopf{ujv! powei pwf k! j {pm-djf! b!
QpBjbebwl z!ob! " ebkf-!1lups
isboj, o, ,!'ipeopuz;

!
k
cltufdiojl 'l po naprkladztietd wb mj u z !

Usjfeb! fofshfujdtbkhpigoogfupepkBfo¥#-!1ups
gp!#C#-1!lups-!ttb!gpwbBvkf!{b!njojn
zoznamom g s j k b uf_ o['Ad4",I"A+H"A"0"A"u"A", "B"].

~!I'p{ob,
~mov!gsjkbuf_o°

Akusticka izolaciaokien, nf sbo-. ! w! ef dj cf mpdi ! b! wzkbesvk” db!jdi!
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ulice, je definovana pravidelnym vyrazom\d{2}dB.

Busjc u! #[ -peentitoUzegppb#®b#! { b, ob!ob! qgjbujdi!splpc
obtubwvkf!blp!njojn.-mob!gpwpmfo-.-!qgsj!w cfsf!w sg
akonapriklad\ # 6! s pl| pw# - ! debdlégekd popmighka i>6 (rakav)!.

Qpe_ b!' { p{ cj f s b o rachdistapqvdhycty aribuioy moVé!pmky kategdrie alebo triedy okien
soznamkouoj Bo pv! bl p! #C#-10obqgs | mbe! #D#! bmfcp! #E#-! of qsf
j{pm.djb! pljfo! w! " ebkpdi! bmfcp! eplvnfoupdi! gsf! j
ewpknjftuozn! ~ tmpn-!{b!lups'  n! obt ehd &Y dB, & ppgndty g | y ! #
mimo tohto formatu, ako napriklad "9 D B" alebo "100 decibelov", nebudl akceptované) qgsf up Bf !
neprejdivzoromqs f ! sfRegey dff!» sv. o~ !epcb! nvt ! {b plobriitnjl sjbrue mc
{ « s v _ ddbamj, ako napriklad "3 roky"b mf c p! #5! spl z#-! of cve® ! tgq & br ! q

|l wbmjuz!pg tbm!wp!gpsn.-uflubcv_1z/

Na kontrolu takychto hodnét atribGtov-parametrovwp ., j ! i sboj, o' n!i peopu-n! {! gpeE
wbmj e. dj f ! q pmaziam povatehythhednét (['A", "B", "C]), slovniky (["A": "H1", "H2"; "B": W1",

"W2"), logické operacie (napr. ">", "<", "<=",">=""==t)s f ! _ tfmo_,! i peopuz*! b! sfh
sfrb{dpw.,! bl ufyupw,! ipeopuz-!Dbl p! ob cRegurmbygadzysi busj c’

njnpsjbeof!e”" mfBju n!'!o.-tuspkpn!gsj'!gs-dj!t!sfrb{dpw

Regularne vyrazy (Regx ! t b! qpv B wbk® ! w! gsphsbnpwbd di! kb{ zlI
(l oj BSjtbob! wzi Upppeuswb dj{ fdlptw?/ ! Sf hfy! kf! bl p!elfuflu w
l ups epl -.Bflgsftof!jefoujgjlpwbr!ufyupw, |w{psz!

W sfhvm-sozdi!w sb{pdi!tb!qg tnfo.-!pgjtvk ! qgsjbnp! qr
. tmb!npBop!sfqgsf{foupwbrVegpnpopv !'{ pfedjjpwhef il pl {f kb Ipv
/' 1sbobu_.!{ -uwpsl z!tb! gpvB whfképlob! tprjod -qfsaf b dbsl/s'p\ph b
malé pismeno latinskej abecedy alebo [0-9], ktoré zodpoveda\d. Preo f .~ tafneptsmenové znaky

tb! gpVDBRA\W b !

Pc_"cfo,!qgs qbe@iraggkdB87):uj b! ST hFy
Overenie e-mailovej adresy : Ak chcetep wf s jes £1 b { f d ! -gaiidveu@gresdu f
n” Bf uf ! qpv BjazAZbI_fi+]e@[dzA-Z0-9.-]+\.[a-zA-Z]{2,}$".
Extrakcia datumu; ! i b c\bld{2)\d2} d{2})\ d{2})\d{2)\d{2})\d{2}\d{2\d{2}\d{4}\b"n p Bo p !
gpvBjrltob!fyusbldjv!e.-uvnv! {lufyuv!wp!gpsn-uf! EE
Pwfsfojf! uf mfAjchoeepadf )7 t ifanmf g oof ! ~ t rBAOWP! gpsn-
w{ps! cvef ! wiHd2B®Od3N)udB}\d{g} !
Qsf wpepn! gpg BjBg el vijsfbl! | wbhmj uz! ep! gpsn. uvobrbdns)smé upw! b'!
jdit{!q wpeo ,ip!lufyupw,ipl!lgpsn-uv!)sp{ipwpsz-!mjtuz

vtgqpsjbebofk!bl!lousvIiu spwbofk!ubcv_1lz-!_ ~nltnflvnpB
prichadzajucich tdajov (napr. novych prvkov kategérie Okno). Pr upnoptr ! qpBj bebwj f 1 ! vn
bvupnbujdl z!wzsbejr !> ebkf-!lups_,!ofcpmj!tlpouspmpwhb

ep!tztu,npw!ob! bm jfltgsbdpwbojf/
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REGULAR EXPRESSION

INBLT o OUTPUT
(OR REGEX)
USER@EXAMPLE_COM EMAIL ADDRESS VERIFICATION USER@EXAMPLE_GBM €3
BEXAMPLE.CO -n-zu-u._tm}-@:[n-n-zu-t-Iﬂ-'l..ll.ﬂ-z::zw—E@EIMﬂPLE coM €
USER@EXAMPLE.COM USER@EXAMPLE Con &

123.1u.2u24—1 DATE CHECK 188102024 Q
12.345.2024 :'mizmmzh.mhw—El 23982024
D‘LU'I.ZIJM—I 01.01.2024 9

Obrazok4.4-7Qpv B wboj f ! sf hvkni.-!snojzndpis!jw esobf{!pew mf Bj u' n! o-tuspkpn
overovania textovych Gdajov .

Uf sb{gsfkefnf! {! 1 podfquv.mofk! ob! mphj dkf Wt epivhiE ! gos f
gpBj beavbwiuz " di o qfdj bmjtupw! w! obo p(obr.4.4-4 dafuspdriadanye u b m. d j
{p{obn! wp! gpsn-uf!busjc’” upw! bl!ujfup! {p{obnz!t! gpusfc
ejbhsbnv! gsf! | bRBoer 4i48) o qf dj bmj t uv!

“Window ID°

“Windiow 1D

Inwvestor | 4 D -I:::;::-
—BPM “sofuty Bming
EPM “Trergy ENiciancy”

‘saintenance Roguiroments”
“Warrondy Purload”

"Safety Roting”
“Inminlintien Methed piacemant Cyel”
“Emnrgensy e “Dasign’”
“Packaging Fequiren .

“Bementic farfarmnmes’

“Enmrgy iy o !
“Mgirtenoncs Reguirsmenty”

T

D -FEM- @ -CAD

“Guanting

“Winsderw 107 “Length”

3 D Lo - O ring Ruguirsmmnis” -‘ﬁ;'.-dlh.‘
“strusiun Impost” “siught®
= wealgnt” “Deulgn”

B ? D “Supplier "-'Ihh:l.ﬂ.l-llhﬂtlr.-l-'
“Acoaistic Pariormance” “gLasieriiy™
“Peckoging Reguiremants”
Obrazok4.4-80b!° spwoj ! mphjdl'  di!gspdftpw!tb!busjc” uz-!1ups, !

qsje-wbk’ ! ep! gystémbvgs t mve o' di !

Qsjebo nlawibifowdp!difleof k! t gpmp, of k! gspdftofk!ubcv_1lz!u
boli predtym prezentované ako text a dialég na konceptualnej Grovni (obr. 4.4-1)- ! ep!©°o usvl u’ spwhb
systematickej podoby tabuliek fyzickej Grovne (obr. 4.4-9).
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"Window 517

Invesion "W oy |5 Wi nadow 10
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"l

“Bolety Roting™
“Trergy Eficiancy
‘Malmisnonce Beguizem

COMNE

WSTRUC “Bafely Roting
it erh bt e

"Warranty Perlod”
L _ “Repiacement Cycle
Ernargancy Egrees “Dasige
“Pocksging Requiren

“Enurgy Eficisncy”

Window 1D

“Enengy Eficsency’

“Waranty Pering”
Eaplecemant Syl

D - FEN- & -CAD

“Wndn 107
3D “Lood-Bearing Neguiremmenis™
“Stnartmrs mposi”

“Moirtandnce Bequilrerments”

“Guaaniity
“Langih®
“Wideh"
“Hmight I
Walght*
“Buppiier”

“Lomd Tirma®

ainEenones Faguirame

» Requirements

e
R

AT PR R TT R

fomtn [l

@ e e

e e

Obrazok4.4-9L powf s{j b! ofo wdberhyah diglggovbeop 'diuls vl u° spwbo' di ! ubcvr
gpn-i b! gpdi pqjnafyzeckeRijowmie b wl z

Uf sb{!kf!l gpusfco,!p{o-njr ! gpBjbebwlz!ob!°  ebkf! pecps
tztu,nz/! Bl! obgs | mbe! gsbdvkfuf! w! ebubc.{f! DBE-! q¢
{ispnbBejr ! wo fulz!gpusfco,!qgbsbpfgpvBohij p!l embé&fpwt df
{b., ob!gsfw.-e{lpwpv!g.-{pv-!gp!lupsfk! obtmfevkf! tub\
peefmfojf! tubujdl di!w gp, upw! bu, /! BB! qp! {pi_beofo
{b, br! wzuw- gabréklaéfelbKfp{ cj fsbo di! gbsbnfuspw/! Up! w-.r
bvupnbuj {pwbr ! pwfspwbojf!b!gsfopt!°  ebkpw! w!s.ndj! sf
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Lf navé" ebkf!tq @bk’ ! gpBj bebwlz-!bvupnbujdlz!tb!joufhs\y
eptubo” ! tb! gsjbnp!l ! gpvB wbuf_pn!bl!tztu,npn-!qgsf!lup
busjc’ upw!b!jdi'!'!ipeo”  u! {bcf {qf, vkrinykvaBtydsj grigrgvenéd - dj f ! t g
ob!'gpvBjujflw!gpeojl pw di!'tdfo-.spdi/

QpBjbebwl z!ob!" ebkf !gcspfrmg!!{ebf gb uo prmibpow f!sbp wulf csjbb{--1!k f | gqpusf
{ispnbBejr ! ebkf-!lups,!tb!nbk”!'pwfsjr-Ibmfcp!{b{obn
tb!npi mj!gpvBjr ! wlgspdftf! pwfspwboj b/

Zber Gdajov pre proces overovania

Qsfe! {b, bu n!wbmje.djfl!kfle mfBju,!{bcf{qgqf,jr-!bcz!ec
wbmje.djf/!Uplof{obnfo.!mfo! nbr ! jloaepg dd .ndjtfjbll {ejstpqmp{Be
b!usbotgpsnpwbr ! {!ofousvliu’® spwbo' di-!wp_of!ousvlu’ sp
o usvlu’> spwbofk! gpepcz/ ! Ufoup!qspdft! kfl!lgpespcof!pqg t
rozoberali metdédy transforméacie roznyci ! uzqgpw! “ ebkpw/ ! W tmfel pn! wo ful' d
prichddzajucete bk f ' nbk” ! gqpepcv! puwpsf o' (abi. 4.2-2u0brval19’0s.g.vbo’ di ! u
13).

T!gpBjbebwlbnj!b!ousvliu’ spwbo" nj!'!ubcv_1bnj! tbrgpusfco’
449 n” Bfnf! { b, br ! wbhanj elptwlbp ' k fedotkd ! bvupnbuj),{apbebko’ ! gqspdf
gptuvgo® ! wbmje.djv!I bBe,ip!qgsjkbu,ip!eplvnfouvl/

Ob!'tqvtufojf!lpouspmz! kf! gpusfco,!cv, !qgsjkbrlopw !1t’
-wzuwpsj' ! tfoyqmd vt ourifrctpdf ! b! gsj di -e{bk> df!°  ebkf-!bmfcp
alebo internej databaze. V posudzovanom priklade sa takyto snimok vytvori automatickou konverziou

Udajov CADzoep! 2 usvl u’” spwbo_ ip!gpsn-uv! {b{obnfobo_ ,ip! obg
23:0000hgp!' upn-!t bl ptwe fudj!gspkflubouj!pejomj!epnpw/

|| SNAPSHOT OF CAD f—h ON 03/29/2024
| E7l DATABASES 121l AT 23:00:00 PM
Architect Archiect Architect: CAD/EIM Project
:—T —
CAD CAD

(it I &
Dezign Deaign

Obrazok 4.4-10 Snimka databazy CAD (BIM) zobrazujica aktuélne informacie o atribatoch
novej entity triedy "Okno" v aktuélnej verzii modelu projektu .

W bl b!o.stuwpspa! i p!, ¢koBghaeghbdvsrivikapiole "Prevod Udajov CADBIM) do
ousvliu’ spwbofk! gpepcz#-!npBop!ujfup!jogpsn-djf!{!s”{


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

TZTUFNBUJ[ DJB! QPAJBEBWJFL! B!/R8VFSPWBOJ

do samostatnych tabuliek (obr. 4.4-11)b mf cp! jdi ! tgpkjr !ep! kfeofk!tqgpmp, ¢
bt uj ! dobrpkifld).u v !

Takato u b ¢ v-datdbdza zobrazuie k f ej of . o, ! jefoujgjl -upsz! pljfol b! e

(TypeName), rozmery (Width, Length), materidly (Material), ako aj ukazovatele energetickych a

akustickych vlastnosti a, bme j f ! di byl O fupj tudbjclvz/I!v! wz CADMBIM) ! w! gs

{ispnbprojektart{ ! s~ {ozdi ! peefmfo ! bleplvnfoupw!b!wzuw.s

v+ Arehitect: A

o
+

CAD
;g
[ _ [ ey ) . ] e =
IFC DaTaEE RVT paTa i DWG paTa il DGN DATA, i
;_-:. —— v e —r—— ;ﬁ_ T — 1§—-=-_—:.—_l_1=—ﬁ—_l é__ —————— R

Obrazok4.4-11" usv |l u’ s p wbsystémoveCBAknf" Bv ! n b’ !dgopozmems;!
ubcv_ 1l z!tp!'tu gdbnj!p{ob vk djnj!busjc’uz!g

Realne projekty CAD (BIM) obsahuju desiatky alebo stovky tisic prvkov (obr. 9.1-10). Prvky v ramci
formatov CAD st automaticky | buf hpsj { pwbo ! gpepé! pkghvobbl ewf & skpB
gpembi z!b!'tufoz/!'Kfejof, o, ypsolbbguprnbppgdl!l 2bbhgsiubab
bmfcp! busjc’ uz!uzqv!)o-{pw!uzqv-!uzqg-!spejob*! vnpB:
Obgs | mbe! opw.! plop! ob! t fkvifesopf{k'bt wftid fpindceusjgblivghd n p Bo p !
identifikatora "W-OF X # ! wp! wo f ul ' di ! q sorgangécteo’ di ! t ztu_  npdi !

[bujb_! plo-{wz!b!jefoujgjl- -upsz!fou u!'cz!nbmj! c:
t°cps!busjc’upw!b!ipeo” u!tgpkfo di!t!u" njup!fouj
| poufyuv! gpvBjujb/!Bsdijufluj-!tubuyflcd b!lj ceBjBocjvf!s |
ofiovuf_optu !'wo nbk”>!lujfljtu,!qgswlz!s”{oznj!tqg" !
wmbtuo !l mbtjgjl -upsz-!opsnz!b!djfmf;!ojflups !t
i_bejtlb-1lqgptve{vVvk” I kfip!uwbs! bckéhsaebopsdj f ! jo !t |
gsfw.-e{lpw,ip!i_bejtlb-!bobmz{vk”!ufqgqfmo”™ !|wpej wpt
qpBjbebwl z! ob!”° es Bdajovb! Qpjginpefgmmpwipav! kf ! gsfup! e’ m
woe ftusbooptr !jditqgpvBjujb!b!{bcf{qgf, jrllpo{jtufol
odvetvia.

Qsf !l bBe” ! mpti gpmp cpeigupit fpdj bmg f pwbo{ 2!t ! wmbtuo' n! gqpV
rozhranim-pe! o~ wsi v! b! w qp, upw! bB! gp! mp h(pbr. 4.4-12) ! 'LbBa@ U ! B!
takytot zt u. n! t gqsbwvkf! gspgfggpoumberbudoWpgfdpgbojtmpwl p
rozhrania alebo prostrednictvom databazovych dotazov- ! qsj . pn! { b! tvn.spn! wo ful’
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{bebo di!ipeopu-~di!ob! | pod]| alebdvedid aidelertiaukp® zodpovedd. wd b ! t z
{b!gs.wov! gmbuopt" ! b kvojimprotisttanain pbislghbjizim dstatné sysbéiny .w !

+ SNAPSHOT OF ALL DATA
5] IN DATABASES
am -'r-_:.'. 10 /A

w
)

I
zs | I
' : B FEM
* i i P @* i
CAPEK. i i T —EP
i r T
cous-+! : : 55 & = 'ﬁ-rx ----------- . Gonstruction Manager A0
| _ 8D L g
= .
I e 25 g ﬂ ?PH i‘
€Ab i FER CAD ERPi CPH_; . GRE
CASE 30 BIMS ﬁ 1 ARE- LA et B P S D
- alh 2N I T £ ® Diedieery and Blomsg
&, [ B B - "\: o
: ] : ! SCH :| IT
------- r-' o0
: Bruparty Managa

RPN /ﬁ?ﬂf

Obrazok 4.4-12 Ta ista entita ma v réznych systémoch rovnaky identifikator, ale r6zne atributy,
lups,!t e mfBju,! mfo!w! ebopn!tztu,6nf/

Qp!vtgpsjbebo ! {cfsv!ousvliu spwbo'  di!qpBjbebwjfl!b!’
0 bt u pracgs dutomatickej kontroly Udajov z r6znych prichadzajucich dokumentov a réznych
systémov na zakladevopred{ p{ cj fsbo" di ! gpBj bebwj f 1/

Overenie Udajov na stranke a vysledky overenia

W fulz!opw,! ebkf! wt yuvogBK’jhkff!l!od!letpAZtvinfrow!z-"!ubcv_12z! bn
pe!l mjfoub-!bsdijuflub-!joBjojfsb-!-nbkjobsbz! mpwfsbpl

{1 mbef! gsfeu’ n! gps n (oonpld®) .drocesValgigrtiBk blelbsvjjdjidl ™ ;! bl | p_
w!* ebkpdi!n”"Bv!wjftr!l!oftgs-wozn!w qgp, upn-!poftl psf
tusbu.-n/!1Ob!njojnbmj{-djviubl diup!sj{ |Ilerjubbsbbm! {y

postup validacie udajov.

Na overenie novych Gdajov vstupujicich do systtmu-o f o usvl u® spwbo' di -[! ufyupw
geometrickych -k f ! qpusfco _ ! jdi!gsfwjftr!tep!wp_of!¢®usvlu’s
formatu. Proces validacie g pupn! nvt | t | p o wakiadegpnBho zoznanuk f ! o b !

g p B b e p wdtribltod & ith povolenych hodnét.

Konverzia réznych typov Udajov: textu, obrazkov, PDFe pl vnf oupw! b! { njCAD®BIM) di ! ° e b k
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ep!ousvl u’ sp holgpodiobneg gpsanzw!! | bgj upmf ! #Lpowfs{jb!  ebkp
podoby".

Qs | mbepn! kf! ubcv_ 1 b! {BIM) Iobro4.41%)/! ! g gtk il wkvfl | DBEMpP®° us v |
hf pnfusjdl ' " ebkf!b!ousvlu’® spwbo ! (bbu8.1-1ef-napryprvdkj ogp s n
z triedy "Windows".

Na vykonanie validacie porovnavame hodnoty atribatov (obr. 4.4-11) t ! sf gf sf o, o' nj! i sb
hodnotami, ktoré boli definované expertmiwp ! gp s nf ! qqgbB4.40e DHwpdlednkjporovnavacej
ubc v(obt 44-13)budek bt o, -! 1l ups _ !ipeopuz!t’® ! qsj prddayin,ako, ! b! | u
tb!” ebkf! cve’ ! naplikaci GADBBY)." ! nj np!

|-_; RAW_DATA XLSX (CSV) E=j  REQUIREMENTS.XLSX (CSV)

— RAW DATA ==} DATA REQUIREMENTS

_-TJ L i —

CAD -

~ B CHECKED_DATAXLSX (C5V)
— \JE ICICErS T -
=& VERIFIED DATA

Obrazok4.4-13W! { - wf sf of k! wbmj eb, of k!ubcv_If!t" ! {w sb{ofo, !
entitu triedy "Windows™ '  ups’  nl cz!tuf ! nhmj! wfopwb" ! gp{psor

Qsj!'jngmfnfou.-djjlgppepee! i o!| 8jokond BrigQiisalieskdt v kapitole
#Qboebt ;! Of gptus-.-ebuf_o" 'o-tuspk!ob!bobm {v!°  ebkpw#
zo suboru CAD (BIM) (RVT, IFG DWG NWS,DGN) (obrdzok 4.4-11)gpnpdpv! gp Bjnéhe b wj f |
ubcv_ 1l pw. igp Bif ‘b e(pbsayok 4.419).

Ob! { " tlbojf! |l ev! nvt nf! wp! w {wf! qgs fidajgMddNstibgruy t br - |
raw_data.xIsx (kompletny subor Udajov z databazy CAD (BIM)),t | p o u s ighrapsysledok v mpddj r !
nového suboru checked_data.xlIsx (obr. 4.4-13).

2 Ziskajme kéd pomocou LLMc f { ' vwf ef oj b! |l oj Boj df ! Qboebt ;
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Obg o uf!l elob!l pouspmv!ubcv_ Il z!{p!t  cplsv!sbx eb
nasledujicichgs bwj ej f m! pwf spwboj b; !ipeopuz!tu’lgdpw! #X]j ¢
nula, "Energy Rating" je zahrnuty v zozname ["'A++", "A+", "A", "B"] a "Acoustic
Performance" ako premenna,l ups’ ! vs -tnifdsjfedd’'sn! gpt mfleo n!tu’ q
pwfspwbojb-!Db!vmpBuf! | pof o°checkeccdatakisx! ep|/! opw, i p!t

B W pegpwfej! MMN!tb!pg ©of!ls.-ulz!qgs | mbel!l e\
gpnpdpv!_ bme di!w {jfw!;

itE in LUK Chiat

HO*8)

L & Validation, py

import pandas as pd

# Load raw data from Excel file

df_data = pd.read_excel{'raw_data.xlsx', sheet_name=8)

# Adding & "Reguirements Met' coluni hat echecks all condiCclions
df_datal"Requirements Met'] = {
(df _datal'width'] = 8) &
(df _datal'Length'] > @) &
(df _datal'Energy Rating']l.disin{['A++', 'a&+', "A', 'B'1)} &
{df _datal'Acoustic Performance'] = min_acoustic_performance)

# Save the results to a new Excel file
df _data.to_excel( 'checked_data.xlsx', lndex=False)

‘\p'-'?u P

o E® ﬁ @ ¥

Obrazok 4.4-14 Kod vygenerovany modelom LLM- kontroluje prevedeny navth CAD (BIM* ! gqpe_ b! gqp
ob!busjc”uz!wp!gpsnflisboj, o di!ipe

Koéd vygenerovany jazykovym modelom LLM- ! npBop! g pv Bj r dopulariom (D& lalphbo wf | !
online nastroji: PyCharm, Visual Studio Code (VS Code), Jupyter NotebookSpyder, Atom, Sublime Text,
Eclipse s pluginom PyDev, Thonny, Wing IDE, IntelliJ IDEA s pluginom PythgnJupyterLab alebo
populadrne online nastroje Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon
SageMaker.

Vykonanie kédu (obr. 4.4-14) v I « Bf - | Bdntity#W-OD1, 2MOLD2, D2 33! ) b! _ bme j f! gsw
databdzy CAD BIM* | t q'Z bk" ! qpBj bebwl z! ob! busjc  uz;!©°o slbl! b
fofshfujdlfk!® jooptuj!kf! kfeopebt44ilb)peo” u! { p{obnv! #B

Prvok W-NEW, ktory potrebujeme a ktory sme nedavno pridali a ktory je zodpovedny zanovu triedu
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prvkov "Window" na severnej strane, nie je v sulade s predpismi @tribat "Requrments Met™ - | qsf up Bf !
kfip! e Bl Dblilpfeloputmpw.1!- 1#! t b! "YWpth">0q!pavboBivk!f § by doef ngbs!j Kk |
of vw.-e{blusjfev!fofshfujdlfk!® jooptuj

&, CHECKED_DATA XLSX (CSV)

A\ VERIFIED DATA
ID TypeName Location Width Length Material Energy Rating Acoustic Performance Regquirements Met
o W-MEW Window Morth Side 10 Tempersd Glass a5 Eaki
1 W-OLD Window South Skde 100 140.C Double Glared Awa True
£ W-OLD2 Window East Skde 110 1600 Single Glazed B 25 Trise
3 B-122 Door  Main Entry an 210.0 Solid Cak B £t Trise

Obrdzok 4.4-15Kontrola j ef ouj gj | vk f ! f oprgcasam overovapia adoo f gqs fo mj !
vysledkov prida novy atribat s hodnotami "False" (nepravdivy) alebo "True" (pravdivy).

Qpepcof! I pouspmvkf nf ! prvkoo projektu fetig b vV g wBbepwdo! di ! busj c
|l bBe' ! {p! tztuaepwblubdbdcf{mjwhpl!we ful' di! ° eddkrgedych- ! | ups
o gf dj bobjazok4awl* ) gp., bt ! gqspdftv!gsje-wbojb!plob!ep!qgspk
WH{ . wfsf ofk! upewzualizicigb s vc peb{ W sb{ojr!w tmfelz!lpo
p{ob fo,!busjc uz-!lups.,!"tgfoof!qgsfomj!lpouspmpyv-!
fswfopv!gbscpv! | goprdjadd). ! of { spwobmpt uj !

Vysledkom validacie (obrazok 4.4-16) je zoznam déveryhodnych a validovanych prvkov s ich

jefoujgjl  -upsnj-!lqgsj!lups dilcpmp!pwfsfo,-!_ jltqg &b
jtupuv-!Bflujfup!gswle2lqtfg’'jZghk’-dfjdbagpswf ovo fapsgznhz!lzh!lu, n
gsje-wbojb! gswlpw! usjfez! Xjoepx! bmfcp! bl fkl p_ wfl! ]
wzuw.sbo ! bvupnbuj {pwbo i p! gs p ddpitole 'ARdnstizAciav ETE af | wj b d

validacia tdajov").
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Obr. 4.4-16 Vysledok kontroly vykonanej g s f ! wo ful eh pBXf ukhkzvs,

of t q' §ippK|"debwl z!.t gp mp,

optuj
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Tveckfluz-! lups,! cpmj! “tqgfcoof! wbmjepwbo 6 -! {wz, bkof
qgsfdi -e{bk” ! ep!_ bm di! g-. {inych systémdvp Mabrazgieb dd Bkvaljitngch"f hs « dj |
gpmpBjfl!t lobk{bvk nbwfkojflqgpmpBlz-!lups.,!qgsj!wbm
wf_njl e mfBju,;!"nbmj! cz! tb! p{obnpwbr ! ojfmfo! w! ubc:

wj{vbmj{b, o di!'o-tuspkpw/ !pvefbsggvdd o j!!og d m-.siolflog fdiwhp !m
stav kvality Gdajov- ! j efoujgjl pwbr! gspcm, npw,! pcmbtuj! b! pl bn
opatrenia.

Vizualiz4cia vysledkov overovania

Vizualizacia je zakladnym nastrojom na interpretaciu vysledkov kontroly. Okrem obvyklych suhrnnych
ubcvmjfl ! n”Bfl pctbipwbr ! bk!jogpsnb, o,!gbofmz-1!ej bh:

formate PDF- ! | ups ! {ptl vgvk’ ! gswlz! gspkfluv! gpenbBffldi ! t
{ pi s .podpdrnl Ulohu: zelendAn™ Bf ! p{ odswiwb:t ! | ups_ ! cpmj! > tqfoof!
p{ob, pwbr 'gswlz-!lups ,!tj!wzBbevk” !epebup, o’ ! qgp

{
| sjujdl ,tdizcz!bmfcp!w!ojdit!di" " cbk”!Il_"_ pw,!"  ebk

W! obo pn! (psr.ddmbebmz{vkfnf! ebkf! {! 1 bBe ip! tBiMa _ nv! | s
tgs-wz! nbkfulv! bB! gp! mphj t ugbi 44-16).! Po bykonapicapdhussd prez ! j 0° u |
| bBe ip!ogfdjbmjtuv! bvup nupozgrrkehiazaleozdkinmeritysso kpravakif e o p u mj
napr.vo formate PDF (obr. 4.4-17).B1 ' t ° ! > ebkf !t gs.-wof -!°o qfdjbmjtub!ept
{b!tgpmvgs.-dv#/ ! Bl !l tb!{jtujb!of{spwobmptuj-!{bo mf!

obsahuje zoznam prvkov, ich identifikatorov , atribdtov a hodnét, ktorych sulad nebol skontrolovany".

Proparty Manager: Proparty Managar; ,}‘k

Lang-term Mana cindeerm Managesmian

Q =T e — -

Obr4dzok4.4-17Wb mj e« dj b! b! bvupnbujdl ! hfofspwbojf! {ptu.w!vs’
pochopenia nedostatkov Udajov pre odbornika, ktory Gdaje vytvara.

W bl b!bvupnbuj {pwbo #iwlfqgd pdfptebwlmjte. djdizcb! bmfcp!n
zodpovednej zawz uwpsf oj f! bmfcp! t qs b dmwdribiol sapd btnryj eug !mfi ! f o
oznamenie vo forme spravy v chate, emailu alebo PDF-dokumentu (obr. 4.4-18) so zoznamom prvkov

a opisov atributov, ktoré neboli validované.
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= Proparty Manager; Long serm kanogeman Preparty Manogar: Long 1erm Managemant I
@ —_ e : —e e [ ,M
=t
RFH

T e EEET T T T * e EE—

= = e | m_ _____ 0. 3 -

Conmraction Managen watalalion Schduls Canatrustinn Manager inaalanon Scnssuls P

Logistics Munagar: Delrery ne Stomge Logisties Managar: Dl very e Gtorage 1 e,

5? - i ; T~ :_h_.,..._h_ _"M

Obr.4.4-18Bvupnbujdl !l pouspmo, !tgs-wz!v_Dbi, vk ! gpdipqgqfojf
kompletiz&cii Udajov o projekte.

Ak napriklad pride do systému spravy majetku dokument) g p ! © u s v)ls nésmaune bypinenym
busjc’ upn! #[ -sv, o~ ! epcb#-!tqgs-wdb! nbkfulv! eptubof! v
gpusfco_,!tl pouspmpwbr ! bl pgsbwjr /!

Qpepcof! bl I p_wfl! ofepf a% ubbmmfecjpf!bns! nmppohp htsundfl!" di ' ° e bk p
nasledok automatické vygenerovanie spravy a napriklad odoslanie chatového oznamenia alebo e-
mailu s vysledkami kontroly g s t mvo o  nv!o gfdj bmjtupwj/

OkremPDFe pl vnf oupw! b! hsbgpw! t! w' jtonyfpesl nbbn jol jkténgkihopdBmdz !!brz u w
-modely (obrazok 7.1-6,obrazok 7.2-12),1 ups ! { w' s b {& v k° latilsiumni-z!'! tp!! dvin pcBEiky’ kdfj!
gqpvB wbuf_pn! wj{v.-mof! qpvB wbr ! 4E! hfpnfusjv! gswlpw!
tychto prvkov v projekte.

Vizualizcia vysledkov kontroly vo forme automaticky generovanych dokumentov, grafov
bmf cp!jogpsnb, oo di 'ubcvmjfl!w sb{of! {kfeopevo vkfl!l]
fgflu wov!lpnvojl.djvinfe{j!> btuo Injlqgspkfluv/

Proces automatickej | pouspmz!  ebkpw! {! s {ozdi!tztu,  npw! b!jogps!
informovanémus p{ i pepwbojv! w! |l bBepefoopn! Bjwpuf/ ! Ubl ! bl p!gj
premennych-pe! t gp_ bi mj wptuj ! wtuvgo' di!°* ebkpw! bB! gp! jdi! w
projektu - ' ub Il ! bk! mpwfl ! qsj ! e” mf Bj u' fdinljsfpt{uibp eoobv!uc bwlb oj!fo-t
df m !'sbe!gblupspw; !epgsbwo’ 'eptuvgopt’ -!jogsbousvl u’ :
Gvahy tvoria systém kritérii, ktoré su zakladomprel pof , o, ! sp{i peovuj b-1 { Ll ups’' di
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Porovnanie kontrol kvality tdajov t ! qpusfcbnj !_vetl _ip!Bjwpu

Napriek neustalemu vyvoju metdd a nastrojov na kontrolu kvality adajov zostava zakladny princip
epesBj pwdp$ b lprandielchezineneny. Tento princip je zabudovany do zékladov vyspelého
systému riadenia,, j !vpd8dikanialebow! | bBepef oopn! Bj wpuf /!

Proces opakovaného overovania Gdajovt b ! wf _ n j rbzhopavgziemu!procesu,

ktorémul bBe' ! { | o. tViokothopdpadoch sanspoliehame na skisenosti, Gdaje a
opw,!jogpsn-djf-tlups. !t tltejtgp{ djj/!B! psb{!
rozhodnuti-pe! t usbuf hjdl " di ! bB! g p sardbiB&zakdatlealdajoV. s p{ i peov u

Obgs I mbelqgsj!w cfsflnjftublob!c wbojf!bmfcp! Bj wpuo
l sju.sj ! b! wmbtuoptu -! qpe_(dbr 4.4d9).sTietd charakterstigw-0 § Wy rBfl | b n
jefl pl!ptpco.!wmbtuoptuj!. mpwifqglsth!ex mfbomv!kd b sbbunsfj ucs fulzo-f!il
| pof, o, !sp{ipeovujf/

Use cases Requirement table

Smort Hanlthy Height

Fartnor Smart

—b Fartriar Healthy

3 InlFEstFue Parmnes Haight
Security  Ecanomy s r—:;" 74 ¥

@ m iy Segurity
H I—} iy Ecanomy
Clty 2
Ciny Infrastructu

re

Choece of reskdonce

b sekection z Carmpany Salary

: Salary  inate omeoffice s JnT Waork
H' oy climats

“ Company 2 i i Homa offica

Company 3

Obr.44-19W cfslczemjtlb-!{bnftuobojb!bmfcp!gbsuofstuwb! |
busjc”upw di!gpBjbebwl .di/

QpvB wbojflousvliugppwbomj dpwbebk gw! bl v(gbratok 44t v! qp B
prispievakj ogpsnpwbof ke n!b!jogpsnpwbofko n!sp{ipeovujbn
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Requirements ETL

Use casas Regusaiment table Micschirls Result
cbd:nﬁ'&g =i
| T opaia
R 5 o 0 518
— I T davss
= EESEZL
o 3 ol 08 5 6

oD

8¢
-

=
&

b e

Obr.44-20Gpsnbmj { -djb!gpBjbebwjfl!lgpn-ibl!tztufnbuj {pwbr ! wc
rozhodnuti.

Qs tuvg!l!sp{ipepwbojv!{bmpBfo'  'ob!  ebkpdi!ojf! kf! w
joufhsvkf!bk!ep!l bBepefoo,ip!Bjwpub-1!qgsjobrpdd21)b! sj bej
podobne ako procesETL) Fyusbdu-! Usbot gpsn-! Mp boeb*-{!bp !jlbwd svp nu!f tkrufp!
gsj!°ousvliu> spwbo !  ebkpw!b!lups !cvefnf!lqgpespcof! tl’
btuj:tlojiz

Udaje ako zaklad (vypis):W! | bBef k! jplcwmBlt jugfl! p! gs-dv! bmfcp! ptpco’

{ispnbB, vkfnf!jogpsumlaj fBsprawyz g piedejo trhuo osbbnom

Bj wipnf Bv! cz" ! pt pc o !blizkychtspamawizbg porosvaeia !

Kritéria hodnotenia (transformacia ): zozbierané informacie sa interpretuju na zaklade vopred
tubopwfo' di!lsju,sj /!Wqgs-dj!t ltup!vib{pwbufmf!w
opsnz<!w!ptpcopn! Bjwpuf!lgbsbnfusf!blp!dfob-!qpipe

Predpovedanie a analyzarizik (Load* ; ! gpt mfeo-~ ! g-{b!{bi ZEb!sp{ipepwt
bobm {z!usbotgpsnpwbo di!" ebkpw! b! gpspwobojb! npBo
obchodnych procesoch, kde Udaje prechadzaju obchodnou logikou a filtrom rizik.

Rozhodnutia, ktoré robime-pe! usj wj - mozdi ! qsfgfsfodj -!b|lp!lobgs
gp'!' e " mfBju,!Bjwpuo,!vebmptuj-!Dbl p!lshivioswvojgf s! qpwp mb ¢
podstate vysledkom spracovania a vyhodnocovania Gdajov.
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Life's Pipeline
Information managementQLDecisinn-making

Contem—] ;Hequirements H ETL

Lo Sam 5 ]

_ DHaa VRS - & 8 _kimae | = &
e &:l'-‘:.u&'lj* et pe oy EaEng % i
O7 = Qo™= T8 TS | i e
e 1 48 = il et BY &
Decision
..... — - = making
- R [y -
e o 2gse .
o 6 LA 2 L=gn- | 2hiE
U_. Tis E _E_ IE}: = ¥l i . o
= i b 1 SR -
e I =5 L ﬂ-;&—
b 0 e B2 - e .,

Obr.4.4-21Qpeoj |l bojf!b!Bj wpu! wp! wo fpcfdoptuj ! kflt_ sjpv!sp
gsj.pn!'l wbmjub!® ebkpw! gpvBju di'!'ob!sp{ipepwboj f!

W ful p! w! obopn! Bj wpuf! kf! w{.kpnof! qgqsfgpkfo_,! b! ubl !
qs speo ' nj!{.lponj-!wzw kbk”!tb!blgsjtg tpcvk’ ! nfoj
tg tpcv-!bl n! {ispnbB, vkfnf! b! bogdmzgpgekfnfs] edbkdz!p
nfe{j! gs spepv!b!_vetlpv! jooptrpv! gpuwse{wkBEdvoj f m
vgmbuZ pwbr ! {1 poz!{epl pob_ p wivaranidatpvich architektat, srqeeésgvw ! f wp m’
a systémov na rozhodovanie.

Opw,!ufdiopm hjf-!obkn_!w!tubwfco duwf stilgj oo°ogbjksnvfkgfo !
prirodou, aby vytvorilomf g2 !ljfes Bbuf_ of ko jf ! b! fgflu wofkojflsjfofy

bme j f:gbképFbob!” ebkpw!ob!gsfto,!w qp., uz!b!

WHhuf kup!, btuj!tnfl!tb!wfopwbmj!upnv-!Dblop!lpowfsupwhbr

gpsn-uv-!wzuw.sbr!le-upw,!npefmz!b!pshboj {pwbr ! qgspdf
projektoch. Spraval uboebsej { - dj'belbkpwmbkflgfllmdhdd ! gspdft-"!1 uyg
tztufnbujdl !'gs tuvg!b!kbto,!gpdipgfojf!pcdipeo di!

uf kup!,  btuj!vnpBiEvk” !tqgp_bimjw !joufhs.-djv!infe{j!s"”
objektu.

Bcz!tnf!{isovmj!u up! btr-!{e sb{o nfl!limbwo,!qgsbluj
ejtlvupwbo . ! qgs tuvgz!gsj!wbejdi!lbBepefoo di!"  mpi-.d

[ b, ojufl!tztufnbuj { -djpv!IgpBj bebwjf]
(0 Wzuwpsfojf!sfhjtusb!busjc’” upw! b! gb salprocesows pw! qsf
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(1 Jeplvnfouvkuf!isboj o,!'ipeopuz!gsf!lbBe' !busjc’

O Wj {vbmj {pwbr ! gs p driedami,systémami atairitditminpbreofou !
vyvojovych diagramov (napr. v aplikadciach Miro, Canva, Visio)

Automatizacia konverzie dajov

(J Tl pouspmvkuf-!lups ! {!wbojdi!eplvnfoupw-!lups, !
ejhjubmj{pwbr ! gpnpdpv! |l oj Boformy! PDS! b! gqsfwjftr!ep

(J Pozrite si nastroje reverznéhoj o Bj o jné exttalowahie Udajov z CAD(BIM).

O Tl  tuf!obtubwjr!bvupnbujdl !ob, wubojf!  ebkpw! {!
qgpvB wbuf! gsejp!tuvbpckvf K !pgws i dj!-glpsnvm. sb/

(J Nastavenie automatickych konverzii medzi réznymi datovymi formatmi

Vytvorenie databazy znalosti na kategorizaciu

(] Wzwj o' bimfoap!sop v B jklasiikatygr jprvkawviksliladg s!priemyselnymi nor-
mami

(1 {eplvnfoupwbr !w{ -kpno_,!w{"biz!nfe{j!s  {oznj!I| mb

(J Prediskutujte s timomu . n v ! g p vj@®inomé&ho ydiému identifikacie b! kf eop{ ob . of k!
klasifikacie prvkov

(J[b, ojuf!cvepwbr ! gspdf t ! b vtych, akionimigpriadujete wadneij e - dj f !~
timu, aj tych, ktoré sa odovzdavaju do externych systémov.

Qpnpdpv!u diup!qgs tuvgpw!n Bfuf!w sb{of!{mfqgojr !l wbm
spracovanie a transformaciu. W! obt mf evk’ dj di ! btujbdi!ufkup!lojiz!thb
gpvVv BBM!s vI u’apriprateeé (idaje na automatizované w' g p odbadovanie nakladov,

planovanie a riadenie stavebnych projektov.

-~
_\‘. —a
—."/I
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W! ' BTm
W QP’ UZ! O L MBER\BI' BAF OFTOV ;F!!
UDAJOV DOSTAVEBNYCH PROCESOQV

Qj bub! btr ! kf! wfopwbo.! gsbl uj dobptinmalizdciugqf | upn! wzvB whb
kalkulacie nakladov a planovania stavebnych projektov. Podrobne sa analyzuje

metédapei bev! oI mbepw! {bmpBfo.-!ob! {espkpdi!b!bvupnbuj
VwbBvkf! tb! p! nfu ebdi! bvupnbuj {-PfybGADi p! { t | bwboj b!
BMMnpef mpw!b!jdi!joufhs-djflt!lIbmlvmb, oo njltztu,nbnj

4ADa5Dnpef mpwbojb! gsf! btpw,! gm.-opwbojf! b! sjbefojf!t
| pols uoznj!gs I mbenj!jdi!qgpvBjujb/!Vw.-e{b!tb! bobm
vrstev6D 8D- ! | ups . ! gptl zuvk® ! joufhspwbo ! gs tuvqg!l! gptv

gsfw.e{lz!blcf{qgf, optuj!pckflupw! ofiovuf_optu /! Qpe
w'gp., uv! vim | pwin#ikatdrov stgvebnyeh! priejdktdv v kontexte

npefso" di! fowjsponfou-mozdi! qpBjbebwjfl! b! opsjfn/
npBoptuj ! b!pcnfe{fojb! uashAMEjpri riaden sthveébaythu , npw! FSQ

gspdftpw!t!bobm {pv!jdi!wgmzwv! ob! usbotgbsfouoptr ! t
qf stqflu wz!gsfdipev!pel!v{bwsfu dil!sjfofo !l!puwpsf
o~-tuspkpn! ob! bobm {v! “ebkpw-! lups_ ! epl . -Bv! {bcf{q

stavebnych procesov.
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KAPITOLA 5.1.
W, QP Uz! B! PEI BEZ! OO LMBEPW! OB! TUBWFCO! ' Q

Zaklady stavebnictva: odhadn op Bt uwb-! o | mbepw! b! b

Tgpnfe{j!nopi di! gpeoj !l pw di! gspdftpw-!1lups,
majua mimoriadny vyznam - tak ako pred tisickami rokov -qspdft z! gsfto i p! peibev! g

O -

| mbepw! ob! gqs pkfobrbl-b.! btv!H epeboj b!

W wpk! g tnb! cpm! w tmfelpn! wjbdfs'  di! gblups
usbotbldjf-! pcdipe! b! i ptgpe-.sfoj f !Ptvéprafne sygnamng! w! s bo’
eplvnfouz-!imjofo,!ubcv_1lz!t!w qp. upn! ntbbu!fcpgvwBnpwb ndji!!
wjtmptuj!t! pcdi pepn! b! tubwfco duwpn/! Ujfup! ubcv_ |
stavieb a uchovavali sa ako dokaz dohédaq fZi b Bb'!' gc di peo’ di ! w{r bi pw/

t e

Qp'!ujt dsp,. jb!{ptu.-wbm!qgs tuvqg!l!peibepn! {

a spoliehali sa na skiisenosti a intuiciup ei bev k* df i. P prichodBrp mgdilasnych

tztu,  npw! FSQ! b! o-tuspkpw! DBE!tb! wo bl "usbej,
o~ |l mbepw!b! btv!{b bm!s"  di mp!nfojr /! Eofo° o]

bvupnbuj {pwbr ! btvpw! bw|l mpemppBIE vkf!w_ _ojv
usbotgbsf ouo p tzéirdjog stayvebryeh projektavb o !

Invesior

! caPEX=— . = = E D=m
g . : i || @ o
cams. | . g - o S
1 | DRONE AR/VE- IS s CL ch.aln:|
=~ | 9| 5D ° g0 IFS,
sssw = 587 .| .
PHS= CAD & FEN: o CADI: - MEP ERP1 CPM ' SH5. .
ﬁ, b [T e T =i —
0 BIM - il L RFIDLL L s 1w
CAFM-t' - T aB = ' . E ; Ll a
=1 6D  suppuiens [ ——a ADPRINT- S =

7D E-’&Rpg E’EEHH EEERN '

t v

l'sp{ipev

pw! ws.u

w_,°b! of

o'l gs t
L'ej hj u-
gsftopt!

Obr.51-1[ ' nopBt uwb! s~ { sdx dodrikeniad buk en"'pmvf! Bj uf ko j fl o tuspkf! {peqg

meranie objemu,o0 - | mbepw! b! bt v/
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Tubwfco,! tgpmp, optuj! tb! {bnfsjbwbk® ! ozhse zagsiatod , ! ° e b k
nopBtuwb! gqpvBju,ip!nbufsj . .mv!Iblgs.df!bl!jdi!qgsfi_Dbeo
gspdftpw! b! jdi! of usbotgbsfouoptr ! wo bl !,ob¢pes Bfe] V!
terminov a dokonca k bankrotu.

Qpe_ bl tgs-.wz! L QNH nbJé pristnply"(2923)jeclen 50%0zstavebnych
gspkflupw!eplpo, fo' di!ob, bt!b!98&!tgpmp, optu ! vw.
jowftuj,L o di!'gspkflupw/ !l mbwo !gspcm nz!t” wjtjhbl!t
t!" bBl ptrbnj!qgsjRlgsfeqgpwfebo ! sj{ 1!
Historické Gdajeoo - | mbepdi ! b! bttbp d{ii!sgpsnpbdBf tvpkw!! gp. bt ! w' t ubwecz
gp, bt!'dfmfk!fyjtufodjf!tubwfcofk!tqgpmp, opt WPMISb! { be.
BPM,EPMb u_ / * /

Lwbmjuo ,!'ijtupsjdl _ !° ebkf!p!o-|l mbepdi!t” ! gsf!tub
w i pepv-!llups-!'qgsjbnp!pwgmzwiZvkf!kfk!tdi pgqoptr ! q:
Oddeleniapei bev! b!l bmlvm.-djflo-|l mbepw! w!tubwfco di!b!jol

{ispnbB, pwbojf-!vdipw.wbojf!b!'bluvbmj{.djv!ijtupsjd
"mpipv!kf!{ispnbB, pwbr!b!tztufnipwj{bdbwbrbtttpln™ { fmd me gj "
pei bev!sp{tbiv-!lufsn opw!b!o.|l mbepw! opw di!qgspkflup
cve ' djdi!'w qp, updi!ob!{ .1 mbef!gsbyf!b!w tmfelpw! vB!

Nfu ez!w qp, uv! pei bepwbo' di!o-| mbepw! ob! g:

Pecpso dj!ob! I bmlvm-djv!o.|l mbepw! gpvB wbk® ! s” {of! nf
ob! I pols_ uoz!uzq! ebkpw-! eptuvqgoptr ! jogpsn-dj ! bt~
patria:

Nf u eb! { bmpBf o odhandvani¢ edhgudvaniich nakladov na projekt na zaklade
gpespcof k! bobm {z! wo ful' " di! qpusfco’" di! {espkpw-!
nfu eb!tj!wzBbevkf!gpespco' !{p{obn!weful'di!® mpi
ulohy, po ktorom nat mf ev kf ! w' qp. fWw.lupdinfou |enbblekpfw/ wf_ nj ! gsf
qpvB wbo-.!qgsj!peibepwbo !o.1 mbepw/

Parametricka metéda; ! qpv B wb!©°o ubujtujdl ! npefmz! ob! pei be!
gspkfluv/! N Bf! tr!l plbobm {v!o.|l mbepw! ob! nfso” ! k
prac, a prispésobenie tychto hodnét konkrétnym podmienkam projektu. U up! nf u eb! kf I’

obkn_!w!qgp, jbup, oo di!g-{bdi-!If_ tfouflojfltt’1lIl!le
Jednotkova metoda (metéda k f eopul pw' di ! o~ | mbepw* ;! wzgp. ub! pe
ob! { .1 mbef! o~ mbepw! ob! nfso”! kfeopulv! obqgs/! ol

Poskytuje rychly a jednoduchy spdsob porovnania a analyzy nakladov na ré6zne projekty alebo
btuj!qgspkfl upw/

Odborny posudok (delfskd metéda): { b mp B fnaZorbch ddbornikov, ktori na odhad hodnoty

gspkfluv! wzvB wbk” ! twpfkdupg!l gd ftopta!j Kb {Bjbumptaj/!

gsfto,!w dipejtlpw,! ebkf!bmfcp!bl!kf!qgspkflu! kf
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Usfcb! gp{obnfobr -! Bf! gbsbnfusjdl® ! nfu ev! b! fyqfsuo
tuspkpw,ip! v, fojb/! Up! vnpBZvkf! bvupnbujdl ! hfofspwl
gspkfluv!ob!{-I mbeflus _ ojohpw di!w{psppLtobfRsjFmpgzth
v kapitole # Qs | mbe! qpv Bj uj db!'twsip ktpev., wipd jvf If @jlbmbepw! b! i bsny
(obr. 9.3-5).

Obgsjfl! upnv! nfu eb! {bmpBfo-! ob! {espkpdi! {ptu.whb!
obkgpvB wbofkopv/! Qptl zuvkf! ojfmfo! gsfto,! qpt”  efojf
w gp, fuluswbojb!kfeopumjw di! gspdfijoweopcofubovjicf ! Ww! dIp
"Harmonogramy vystavby a 4D -Udaje o projekte").

Nf u eb! { b mpBf okalkulacia ngdkladsvpaloghadi v stavebnictve

Lbmlvm.-djb!o-1I mbepw!ob! {. .1 mbef!{espkpw!kf!nfu eb!nbo
gspkflu! {bl mbebk” ! ob! gsjbnpn! {°_ upwbo ! we ful' ' di! gqpvVv
{bi Eb! gpespco’ ! bobm {v! b! i pemasavriyahjaftechmiekyfichuadrojovi ! nbuf s
potrebnych na vykonanie préac.

Nfu eb!{bmpBfe!bpbl gaspgpkpwiztpl !'tuvgfii! usbotgbsf o
gm- opwbo !sp{gp, uv-!qgsfupBf!tb!{bnfsjbwb!ob!tlvup,
pc{wm.°or" !l e” mfBju,6,!w!oftubcjmopn! flpopnjdlpn!gsptu:s
pwgmzwojr' ! dfpojekuw . ! o | mbez!

WHobtmfevk” djdi!l bgjupm.-di!tb!cvefnf!gpespcof! {bpcfs

zdrojov/ ! Bcz! tnf! mfqge jf! gpdi pgj mj urokihe gnaldgjs § kaldulacou! w! t u b w
o- |l mbepw! ob! wf Nbsovb Bv!ss!f® flebwhswsd.jdj/fl! gqsj ! gm. opwbo ! wf f
gspevliupw-! {pi_beo !  bt! gs qsbwz! kfeopumjw di! kfe-.n
tubwfco duwf! kf!lqgptuvg! gpepco’ ;! qgsf!lbBe” ! |Kowtfh sjv!
odhadyRecepty- ' b! df ml pw_, 'o- | mbez! gspkfluvwt &f mEpwpht wzupuap\
-l pof_ opn!gppeei_bbelfltlbuf h™ sj /

L_° .  pwpv!b!qgqp, jbup, opv!ig-{pv!qgqs tuvgv! {bmpBfo_ ip! ob!

tgqpmp, optuj /! W gswfk!g-{f!llbmlvm.-djf! o.]l mbepw! tb! {p
nbufsj . .mpw-! esvipw! gs.d! b! { es pskojch stdvdbnygh sporojektovx K t q p mp . ¢
dispozici-pe! | mj odb! w! t | mbef ! bB! qp! pqj t!_ v eTietbidféripdci¢ di ! | wh m
sa systematizuju do jednotnej "Databazy stavebnych zdrojov a materialov'-u b cv_ | pw, i p! sf hj t us

obsahuje Udaje o nazvoch, charakteristikach, mernych jednotkach a aktualnych cenach. Prave tato
ebubc.-{b!tb!tu.wb!imbwo n!b!gsjn.sozn! { egdojopn! j ogps:
nakladov aj terminov prac.

Databaza stavebnych zdrojov: katal6g stavebnych materialov a prac

Databdzab mf c p! wtwebnych Zurbjov a materidlov -pct bi vkf ! gpespco_,!jogpsn-.d
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prvku, ktoryt b ! n

B f N stgveb®omrprbjekte - vyrobok,g p mp Bl b- ! nbuf sj

~m! bmf cp!

kfiplo-{wv-!pgjtv-!nfsofk! kfeopul z! b! kf eopvudjtpwf k! df

ubcv_ | f! o-. k erbznythlewgovfi plwd lqgen w! b! nbuf sj

{p{obnz! oo qgq¥pddolendznych katedorii s popisom hodinovych sadzieb (obr. 5.1-2).

Database of resources

1st grade potatoes

> 1kgis2e0 &P

= Black Angus marble beef

i 1kg | $26,09

Broccoli
3@’ 1pes | $1,99 ﬁ

Sand lime bricks

1 pcs | $1

JCB 3CX backhoe loader

1h | $150

Laborer of the 1st category

1h | $30

.mpw! gpvB wbo' d

Obrazok5.1-2Ubcv_ I b! {espkpw! kf! {p{obn!{mpBjfl!qpqgjtvk’  dj!n

cenou.

"Databaza zdrojov" je podobna katalégu produktov v internetovom obchode, kde ma
| bBe.-! gpmpBl b! gpespco’ !'pgjt!twpkjdi!wmbtuoptu /!
spravnych zdrojov) qpepcof ! bl p!w cfs!gspevliupw!ygsj!gsje-whb
gpusfco di!ob!w qgp,. fu!l pol s fomekalluiadiit(lupponff coo'|!'di ! gpt |

poradie v internetovom obchode).

Ebubc-.-{v!{espkpw! apl ppBppodbhefewt bbwjdi ! {mpBjfl!w!lvd

LbBe' ! tubwfco' ! nbufsj -m-! {bsjbefojf! b! tmvBchb! t° ! g
"Databaza zdrojov" je podrobny{ p{ obn! we f ul ' d4itlujbovf <foe jdfiddnbuf sj - mpw
vratane ich jednotkovych nakladov: kus, meter,i pej ob-! mj uf s! bu_ /

Opw, ! gswlz! fou u! npBop! ep! ubcv_12z! #Ebubc-

(obr.5.1-3)b mf cp! bvupnbujdl z!jouf hs-.

epe-wbuf_ pw/

dj pv!tp!tztu,

{szv! todbwf c
nbnj!sjb
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Database of construction resources

Code Descripticn Uit Unit cost I_ —I
doz_p | Dedreery of the mainkand to the it 1018 500

dos_m Delvery 19 the place of metallgbion fotad 00
1030

GO
i - Manual input

Obr.5.1-3Ebubc.{b! {espkpw!t butomaicky frdbérdsidajea fnyclpo dathbaz !

Uzqgjdl ! tusfeof! wf_ | ! tubwfco-! tgpmptoptr IbwzovjB Iwbelz
eftbrujt dflgpmpBjflltugpespopBop! qpygBi p hTetotidajp wf co’' di
tb! gpupn! bvupnbujdlz!wzvB wbk”>!w! {nmvw.di!b! gspkflup
a procesov

Bcz!cpmp! npBo_,!esBbr ! I spl!t!nfojbdjnj!tb!qgpenjfoll
busjc’  u! #kfeopul pw di!o-| mbepw#! dadabdzdztrddow' | gspev ! u!
(obrazok 5.1-3) sa pravidelne aktualizuje manualne alebo automatickym preberanim
aktualnych cien z inych systémov alebo online platforiem.

Bluvbmj{.djb!'kfeopul pw di!o.-I mbepw! ob! {espk!-vb! n” Bf!
zavislosti od povahy zdroja, inflacie b ! wp o | hospeddrske] situacie. Takéto aktualizacie su
gpusfco.!ob!{bdi pwbojf!gsftoptuj!w gp, upw! b! pei bepw-
w dipejtlp!gsfl!lqgs-dv!peibedpw!o-| mbepw/!Bluv.mof!  eb
b! i bsnpophsbnpw-"! Ilpuyps !!'qmesnjBoK z!!tolbMuusi v! b! {oj Bvk’ ! s
w qp, updi!gspkfluv/

[ pt ubwf oj fbollwvzgp, tumpfwoj f! o~ 1 mbepw! ob! gs-df! ob

Po naplneni "Datab&zy stavebnych zdrojov" (obr. 5.1-3) minimélnymi jednotkami n™ Bf uf ! { b, br !
WZUuw. sbr-Iwupps,, Uzt b! wzqp., (abbopracasaftlulbvBe'jt gespdfst! vs, ju
kfeopul z;!obgs | mbe! gqgsf! kfefol!lvcjdl '  !nfufs!cfu ov-!
kfefol!nfufs!pcsvco | b!'bmfcp!gsf!npou-B!plob/

Napriklad na postavenie tehlovej steny s plochou 1 m2 (obrazok 5.1-4) je na zéklade skisenosti z
predchadzajlcich projektovg pus f c o’ di ! g s {subjekt "Bik&tdvaténla' & cenouni!USD za

kus (atribat "Néklady na kus"), spolu 65 USDQpe_ b! npkj di uj F'Bt goppsé cbkf gpvBjr !
zariadenie (entita "JCB 3CX Loader’) na 10 minut, ktoré umiestni tehly v blizkosti pracovnej oblasti.

Lf, Bf!l gqsfo-kpn! {bsjbefojb!tupk ! 261! VTE! {1I6USDpej oV - !
Pl sfnlupip!cvef! gpusfco ! epe-wbuf_!"ob! Il mbefojf! ufi.n
celkovou sumou 60 USD.
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. __\."\:‘I" :
.‘-'i-;ﬁ' '-.;:}:' #
-

23 x0.1  x0.4

@ x0.3 x04
i x0.5 x0.2

oo

i £ i =y .
. '-\?‘._J:J + margins and + margins and N rv' + marging and + margins and

speculation speculation speculation speculation

'}
L '_\'l:l

Obr.51-4Lbml vm-dj b!o- |l mbepw! pctbivkf!gpespco' !'{p{obn!tut
potrebnych na vykonanie prac a procesov.

[ mpBfojf! w qp, upw! u{w/! #sfdfqu’ s#*! tb! uwps ! ob! {.
{  tl bmb! gsj! wzl po.-wbo ! wf_1 _ip! pckfnv! gpepco’ di! q¢
{ispnbB, vk ! gsptusfeo duwpn! t g_ u onfajktér abiefa informdcip! t ub wc
gsj bnp! ob! tubwcf-! {b{obnfo.wb! tlvup, o,! o~ mbez! o
technologickych operacii. V spolupraci s oddelenim odhadu sa potom tieto informacie iterativne
tgsftiivk” ;! tgsftil vk’ ! t bda skipfba zdrojqusapaktfiatizpjivsa!kakglacie wv k f !
o- Il mbepw! ubl -! bcz! pepssledycimgrojektdvv up. o !°  ebkf ! {!

Qpepcof! bl plsfdfqu!pgjtvkf!qgs tbez!b!nopBtuw-!qgp
o~ I mbepw! gptl zuvkf!l gpespco ! {p{ odiumjovivzd f mVB@df tt ub w
gpusfco di ! ob! epl wace debojpfodesup ol s  uof k!

Qsbwjefmof! wzlpo.wbo-! gs.-db! vnpBidvkf! gsbdpwo | pn-!
gpusfcopn! nopBtuwf! {espkpw; ! nbufsj . .mv-!gpipoo" di! i
potrebnych na vykonanie jednotky prace (obr. 5.1-5). Tieto Udaje sa zadavaju do odhadovych systémov

wp! gpsnf! ubcvmjfl-!1lef! kf! | bBe.-! " mpib! b! pgfs-.-djb!
zdrojovej zakladne (s neustale aktualizovanymi cenami)- ! ., p! { bcf { gf , vkf !l gsftoptr I\
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$9.96 $18.58 $154 $2380

1 pcs. 1 pcs. T m?2 1 pcs.

— (6 100% 50% ~ & 0% 40%
=r margins and =7 margins and
o speculation - speculation

Obr. 5.1-5 Jednotkové sadzby t b ! { i s p ngbsH, ! vl kb Bl ekde sa atribit sbjerhu entity
wzo-tpc !'!kfk!nopBtuwpn!b!qgsjqgp. ub!tb!gfsdfou

Ob! { tlbojf! dfmlpw as p df. tl vrb ke pfwdbjkh KiEluldcje thakladov) sa
busjc®u! o-1 mbepw! wkoeficitnpne. Lipf dji bpbdwphbbBpWwbr ! s” {of! g
obgs | mbe! { mpdbpang chardkteristikyd ierd inflacie, potencialne rizikd (p. bl - wbo _ !
percentos .  Bhrhf cp!o gq)fdwimnupmg!fdpebup, o, ip!'{jtlv*

Peibedb! bl p!bobmzujl !qgsfnjfi@b!tl”tfoptuj!b!peqps’,
odhady- ' | ups ., ! pgjtvk  !tubwfco, 6! gqgspdftz!gsptusfeo duw
forme. Ulohou odhadcu je v podstate { i s p n b Ba° puwsbv | ! uprostizamistvoin
parametrov a koeficientov informécie prichadzajice zo staveniska.

Lpof,  o,!o-I mbez!ob! kfeopulv!igs-df!)obgahpbujedBghsdpw ! b
kfeopulz*!ufeb! {bi Zbk”!ojfmfo! gqsqgpoendj!lopw mbestjBsp bl nzb u
o~ I mbez-!qgpjtuf dgbrhzbkb!16)b me j f ! gbl upsz!

[ - spwfi@! tb! vtBulbgfbrt vty upf lo, ! df oBfF ds guwwi g vaugdenpbaB f !
wBez! pes-Bbk" ! w!)#{b.clvmt & .d\ig ImfpeBe f § pv8at dow b ¢ vautbnzaticky

0 b, Gd&jezo durovinovej zakladne hapr.qpe_ b ! 1~ e v ! q pknipajl @ flideotifikitqpd) k f k !
ep!l upsf k!t bt lowbuy rendrsjgdpatkj-t!!bulps .- ! tb! {btf!n Bf!bvupnbuj
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platforiem alebo online obchodu so stavebnymi materialmi. Odhadca na drovnikalkulacii prac musi
mfo!l gqpqg tbr ! gs.dv! bmf capibim &nhpodpfBtt!ugrspp &{ udsshpekom wd!ugvplnu p s p w

Cost Estimation per unit

l 1.1 Frame sheathing pastition up 1o 3.6 m per 1m2 ]

1,050,590
‘Work
Dwscriptics | Bid, Factor | Quantity lmit \mit cost Tekal e

Iekwery ol the T —X 13 el Exu00 #n,590.00

Manic (saalas] | 1 |2 L] 050 §30.40
| Undediaptnishow 00 | | 100 0 | Meduy
Hin s in Bor dutabase | | ] Pz detw

o

| |

ﬁ- - Manual input

é} - Automatic retrieval of data from the previous table
En - Item selection and automatic data loading

us
{!
Wzuwpsfo, !l bmlvm.djf!t"! vmpBfo,! wp! gpsnf! w{pspw' di
gsfqgqpkfo,!t!ebubc.{pv!Itubwfco di! {espkpw!b! nbufsj.n
recepty pre opakujice satypy pracqsf ! cve® df ! qspkf | uzk-fle o prulotplt ' {f ba¢ fq{pq f
df mf k!'tgpmp, optuj/

Obr.5.1-6Wp ! g { f !jedhotkquycuov! | mbepw! gs-df !l tb! wzqg @bk’ ! mfo
It

I'b
potrebnych zdrojov- ! we f ul p! pt ubuo, b! bvupnbujdl z!ob, ub!

Lf_ !'tb!wlebubc.{f!{nfoj blobr5l1l-8)b ejz!'voB!'rbld oV . .pmonff!l b rifecsp!kl
prostrednictvom preberania aktualnych trhovych cien (napr. v podmienkach inflacie) - aktualizicie sa

pl bnBjuf! gsfnjfuov! ep! wo ful' ' di bbg §.1-6). UJkpf o odbin!flob ml! vBri.!
gpusfco_ ! nfojr!mfo!{.I mbedv!{espkpw-!{bujb_!_ pl!obcn
of {nfofo,/! Ufoup! gs tuvqg! {bcf{qgf,  vkf! tubcjmjuv! bl
cenovych vykyvoch,ktos . 't b! { pi_beZ vk’ ! mfo! w! gqpnf 9w 651-Kf eopevdif
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Qsf! |l bBe 'opw ! gspkflu!tb!wzuwps !~ qgjbto
vnpBEZ vkf!wzl po.-wbr!'{nfoz!b!vgsbwpwbr ! | oo
bcz!tb!{nfojmb! g wpeo-.!°obcm ob! gqsj kbu.ilitut q
gsj !  gsbwf!l bmlvm.-dj ;! n”> Bfuf! {pi_beojrto

koeficienty rizika alebo ziskovosti ) © gf | v-mpd jwpP flul p! cf { ! qpsveo f
°© uboebWspelpgppn- i b!'tgpmp, optuj!o-ktr ! spwopw- i

U

¢

F
C

Iboebseof
»tuj ! gpe
ymp, optr
1fdjgjl

oj b!gjsf
vinfe{j!

l
I

tgpl pkoptr pv! {1 b{o Ib!b!{bdipwbo n!lpolvsfodjftdi
V niektorych krajinach s takéto vzory kalkulacii nékladov, | ups ! tb! {ispnbB, vk’ ! e
o uboebsej{pwbo ! ob! o. s peof k horiesnpnarodpnénhobsystému- kalkulacéii ! t b! t°
nakladov na vystavbu (obrazok 5.1-7).
+* +* +* +*
* - *
United @ United
l! States I l! Kingdom i l: Dy i . FARGe
« ASMeans Data « BCIS [Bullding Cost « STLB-Bau = Bordereau de Prix
« Mational Construction Information Service) = BKI Unitaires
Estimator + SMMTINRMZ = Series de Prix o7
Batiprix
I- ] “F L%F_ RS JHEeE ':"‘:’1_ __j|||1"|_h-'=1 _i__!___.._l-_-":.J'!'-"?‘
T | 3 i [ @
'g‘,ﬂ :d s
.”" — : e — —
=P N L7 — I .
e — = [
+f +1‘ ‘f 41‘
A A * A
s Russia wor e India e es China = e S Australia
= GESN « CPWD Analysis of = China Construction = Rawlinsons
= FER (Federal unit Rates Cost Management Construction Cost
fatas) « SOR (Schedule af Association Guide
« TER (Territorial Ratas) = GB and GB/T = Cordell Building Cost
unit rates) national standards Guide
| hd=e i [ 1 ke | L et
_;;.._I=-.|l!- g ERUNE oo i FUNSNZZCC f‘; FEANEE. L'ﬁ-—
| 2 | Loz i s
I —— . — H @ —
. | ¥ = - B i
]

Obr. 5.1-7 Rézne krajiny sveta maju vlastné pravidla kalkulacie nakladov s vlastnymi
(predpisanymi) kompendiami a normami pre stavebné prace na kalkulaciu nadkladov toho istého
prvku.

Ubl _,up! ©couboebsej {pwbo 6 ! { ecbgdolp X1-7) . !

mipevg olo pleigqls ¢ p wwo
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bt uo Inamé presprojekty financované z verejnych zdrojov. Takdto © uboebsej { . dj
{bcf{qgf, vkfl usbotgbsfouoptr -! gpspwobuf_optr ! b!tqgsbw
pre klienta

Lpof, o,!'wz, tmfojflo.-Il mbepw!ob! gspkflu;!pe
tu-uof! b! pewfuwpw,_,! opsnz! qsf! pei bepwboj f! {pis.wbk’
mpiv/! [bujb_! _ p! ojflups,! I sbkjoz! wzBbevk” ! gqgs tof
flpopn | ! vgmbuZ@vkf! gmfyjcj mofkom! Bysb!touw qu é fW! tuushi wfwc
{wz, bkof! mfo! blp! w dipejtlp/! Tubwfco,! tgpmp, optuj!
fungovania alebo ich Uplne reviduj b! epq’ & bk” ! wmbtuo' nj! gsjtqgq tpcfo' i
pes.-Bbk” ! gjsfno.! tl " tfoptuj - !bftgjffdktory, wktprycht I5!j beBwo| b!
{pi_beojr!lobgs | mbelogflvmbu wof! {jtlz!tgpmp, opt uj

V dosledkutohon™ Bf ! * spwfé !l polvsfodjf-!epgzu!ob!usiv-1!d
w{r biz!t!lpols,uoznj!{-Ib{o Injlwjftrtl!w sb{o n
opsjfn/!TUfoup!gptuvqg!gptl zuvkf!lgmfyjcjmjuv!usiv-/|
porovnanie pondk roznychdp e « wbuf_ pw-!_ ~ nlwhtfelpupludwffclo] bmiwbmb
procesu{ bw. e{ b! gswpl !o gqgfl.vmbu wofk!uwpscz!djflo

Qp! gs qgqsbwf! I bmlvmb, o di! w{pspwlbmétplkfeopbmj wf!l kf e
tl pg spwbo' di!{p!©° uboe labre5ad7)di! gesy -ebmz chij ' P @if pg @y !f ounj
#o gfdjgj !l «-#! | pol sk fulod gt mfgepompn 'olps puljpn! wzo-tpcfojfl! o
qs tmve o' n!busjc  upn!sp{tbiv!igs-d! bmfcp!gspdftpw! w!

Qsj!w qgp. uf! df novghot' udbiwfoc.o nmbpelpgws!pkf |l uv! kf! I " pw n
tvnbsj {.-djb! o. mme Eajkilasie rfakiadov,dyndsobena objemom
tychtog p mp Bj v projeite. . d !

Nawzuwpsfojf! dfmlpw di! ol mbepw! gspkfluv! w! obo pn! {
oIl mbepw!ob!wzcvepwbojf!kfeo,ip!ouwpsdpw,ip!nfusbl!t
o uboebseo-!jo° ubm. dvyrddotdimefdd pnWw'pavi nd gwl pwH*T P uwpsdpw di
projekte (napr. atribat "Plocha# ! b mf c p ! # dbo 51B8]) entity pypu!"Stenové prvky" zCADprojektu
bmfcp!w qp)uz!nbktushb

O.Il mbez!ob! we fulz! gswlz! gspkf I (obr.5w): ygmema makiddy neap wo b |
jednotku prace a vynasobime ich objemom konkrétneho prvku alebo skupiny prvkov v projekte.
Pei bedb! nvt | mf o! gndkav,b'j lo@ glebduprotasov d prajegte na vo forme objemu
bmf cp! nolppB'tvumpbBZElv kf ! bvupnbujdl z! wzhfofspwbr 'l pngmf uc
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Project Estimate

Paatien dewourt vui Upil pre

- mm—) ) $ |—'!'_'.f1-.ni-_rrwhlm L] Bl = | ianb
e + 1 Dyl XCEEHR al | H'_l_-_'._l
= Hl—» | |

jem Y

=3

@ - Manual input

g; - Automatic retrieval
of data from the
previous table

EH - ltem selection
and automatic
data loading

Obr. 5.1-8 Vo faze tvorby odhadu zadavame len rozsah préac.

Podobne ako v pripade kalkulacii, aj na tejto arovni nahravame automaticky pripravené kalkulované
gpmpBIl z! ) {kplRulécib aleho ogWw_ ! t | pg spwbo ! { p! lkokconsebon! b! vgs!l
automaticky g s j o . aktbakné haklady na jednotku prace (ktoré sa automaticky aktualizuju z
databazy zdrojov (obr.5.1-8t qpeo - ! uBWe v'  mbef ! t ! u' n! t b lzmenyoudajogbef ! bl f k
ebubc.{f! {espkpw! bmf cp! w! uldaevv kalkulécii dutorbatickyvaktualiyjaf ! o - | mb €
gsf ! bl uvbeatahab eZdi ¢ pmp! gpusfco_ ! nfojr !l bmlvm.-djv!o-I| mb

W sfoubvsb, opn! I poufyuf! tb! I pof,  o,! o1l mbez! ob! gpevk
spwobk”!tb!l pof, o n!'o-Il mbepn!ob!dfm !wf_ fsv-1!lqgsj, K pn!c
i ptu !tb!t, ubk’ ! dobrazdkf5mP)pAvwbvkakodakoov sthvebhittve lsa recepty na

vareniew ! s f o udbfvrewtdjjg!!nf oj r !.dldrozdidl @ ftienikdesagnakjadly na ingrediencie

n" Bv!nfojr!l.bBe’ !ipejov

Qpepcof! bl p!nbkjuf_!sfoubvs.djf! wzo-.btlpgve 0.1 mbez! ¢
bcz!vs, jml df ml pw,! o. | rodhadovarmam ! d pndelplwd jt f - lubb @b B mble z
we fulz! {mpBlz!gspkfluv-!bcz!{ tlbm!lpngmfuo’ ! pei b

Qsf!1 bBe’  !' bl uj wjuv!w! gspkfI (obr!5t19)! kiofé salvyn&sshiapbemdnt k! | pof
atribltu subjektu zodpovedajluceho tejto aktivite -ziskaju sa naklady skupin aktivit, z ktorych sa ziskaju
|l pof o.,!'!o-I mbez!dfm,ip!qgspkfluv/!
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Project X Project X

$§255 =
2.x7  x10

}

- $9.96 $18.58 $154 $2380
$ 1 pcs. 1 pes. Tm? 1 pcs.
INAAAN : ] "
rfi.‘i. x0.4 x65 %500
. x0.3 x0.4 x01  x2
X0.5 x0.2 X2 x30
Obrazok5.1-9Lpof o ! peibe!tb!wzqgp, ub!t® upn!busjc uv!o.|m
gpe_b! kfip!busjc”uv!sp{thbiv/
Celkové naklady na projekt (obrdzok 5.1-8) qpt |l zuvk® ! gjobo, o' ! pcsb{! gspk
{1 b{o I pn-! jowftupspn! bmfcp! gjobodvk’  djn! pshboj {-
zdroje potrebné na realizaciu projektuve bo ' ! efil - | gsj . mktudlbelcény. pi _ beil v k° !

A ak su procesy zostavovania zdrojovych podkladov, kalkulacii a odhadov (procesné recepty) v B!

vypracované, poloautomatizovanéb ! { ep|l poef pwbwoj t bdf Wsepwlwd . ! ob! o u-. uc
gpupn! bvupnbujdl ! { tlbwbojf! |l wbmjubu wozdi!jogpsn-
g-{v!lI pof o-eiopf'tpefippteuv- wb!”* { Il zn! njftupn! w! gspdftpdi!v
b! btpw di!busjc’  upw!gspkfluv!b!w cfd!dfmlpw,ip!spf{

Usbej,  opv!nfu epv!w qp, uv!pckfnpw!cpmj!gp!ujt df!
pckfnv! b! nop Btplocych vikperop. & priciodom digitalneho veku

tgpmp, optuj ! {jt wjchkjf-n!fBfb! jscuepgBdaju adopnatickp !
fyusbipwbr ! {1l hfpnfusjdl' di! ' CABKpwhpdthbj isd wis bdiiolf w!
{nfojmj!ujt ds giskpvaniatkuartistiviyth gdajovp ¢ z !

-
'

Npefso.,!qgqs tuvqgz!l!peibepwbojv!b!pdfi@pwbojv!gspdftp
pckfnpw di!b!l wboujubu wozdi!busjc  upw!{!ebubc.{! DB
kalkulacie nakladov, aby sa ziskali aktualne objemy projektovych skupinvktof kI p_ wfl ! g+« {f ! o. v
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KAPITOLA 5.2.
W, QP FU! NOPATUWB! B! BVUPNBUJDL! ! WZUW" SB(
HARMONOGRAMOV

Qsf dipe! {!4E! ob! 5E! b! 6E; !wzvBjujf!lpckfnpw’

Lf !'n.uf!wlsvlfllbmlvmb, o prostiednictvomzdrojov (phy.5.1-85 6! njbmgs md f
krokom je automatické { t | boj f! pckfnpw di! bmfcp! nopBtufwo' di ! ¢
ktorésigpusfco, ! qgsf!lw qgp, uz!b!qgsf!lpof, o ! peibe

Objemové charakteristiky prvkov projektu - napr. stien alebo dosiek-npBop! bvupnbuj dl z! {  t
tabaz CAD. Parametrické objekty vytvorené v programochCAD sa pomocou geometrického jadra kon-
wfsuvk’ ! olpleopufgomesdBdhy objemub ! b nparantktrov. Procesom ziskavania
pckfnpw!lob! { I mbef! 4E! hfpnfusjf!tb!cvefnf(ldggp3espcofk
3), venovanejpracisCAD(BIM / ! Pl sf n! pckf npw! nprBpef! nivi!e{b utblchr{!zb kD!BoEp
co di!gswlpw!gjmuspwbo n!b!{ptlvgpwbo paranpetekkioléupw! qp
vnpBivk® ! { p,tdavsthyajw lzaklpdom na prepojenie prvkov projektu prostrednictvom
w' gp. up w!kéllelacmiip Wl pbf_ o'  nj! peibenj!b!sp{gp. upn!dfm, i

Datovy model ziskanyz 3D (CAD)modelujetedas p{° ®opw' ! wst uwz! gbsbnfuspw-! |
4D a 5D. V novych vrstvach atriblatov entity, 4D ) . ba 5D (naklady), sa ako zdroj hodnét atribltov
pckfnv! foujaDgeomairickB Gdaje k ° !

4Djej o g p s n b, @ardmetod, ktordkk BD parametrom prvkov pridava informacie o trvani
stavebnych operacii. Tieto Udaje sU nevyhnutné na planovanie harmonogramov a riadenie
btpw,ip!ibsnpophsbnv!gspkfl uv

5Dje. bmo pv!  spwipv!sp{o sfojbl!e.upw,ip!npefmv-1! w!
di bsblufsjtujlz/1TU nttb!lv! hfpnfusjdl' ' n!jogpsn-:
material, prace a{ bsj bef oj b-!  p! vnpBiZvkf! w gqp, fu! sp{gp., u

o~ | mbepw! gp, bt! gspdftv!w tubwcz/

Naklady a atribltové Udaje 3D, 4D a 5D skupin projektovych subjektov su popisané podobnym

tg”  t pcpn! blvmbdularmyegh EREZPIMS -systémoch (alebo nastrojoch podobnych Excelu) a

qpvB wbk® ! tb! ob! bvupnbujdl ! | bml v meddtlioych skupin & mb e p w!
df m,ip!'sp{gp, uv!gspkfl uv

5D atributy a ziskavanie objemov atributov z CAD
Qsj!gs qsbwf ! | stavdbnébo piojektukerého priprave sme sa venovaliv predchadzaju-

cich kapitolach (obrazok 5.1-8), sa objemové atriblty pre jednotlivé kateg6rie prvkov projektu zbieraju
cv, !'sv, of -l bmfcp!tb!{ tlbwbk>! {ploqgfdjgjlCADj ! pckfn
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Usbej. o-!'nbov.-mob! nfu eb!w qp, uv! nosaBBupufw! gbi ©ib!
splpw!gsf{fouvk®” !blp!, jbsz!ob!gbgjfsj!b!gptmfeo’ di
je PDF(PLT) aleboDWG ! Ob! { . I mbef ! pecpso di!tl°  tfoptjlu !'nfsbk
gs-d! b! nbuf somocoupravitiaathtomeou! U. up! nf u eb!tj! wzBbevkf! {
“tjmjflrb! bt-!blp!bk!ptpcjuo’” !qgp{psoptr ! wfopwbo’ ! ¢

Vs, fojf!busjc’ upw!sp{tbiv!u" nup!tqgq tpcpn!n” Bf! uswhbr !
{-wjtmptuj!pel!sp{tbivigspkfluv/!Plsfnlupip-!"1f_Bf! wo |
uvkf! sj{jlp!_vetlfk!dizcz-!Ilnpk: pbhoBt miwgdt! pbWd mf wisv
peibef! btv!bl!o.l mbepw!ob!qgspkflu-!{b!lups,!cvefl!lojf

Npefso.! nfu ez! {bmgaBbanCADwiaznefzkviBe onpbeovodqpk flu! pckf npw/ ! W
delochCADv B! hf pnfusjb!gswl pw!pctbivkf!busjc’” uz@prescskf nv-11
trednictvom jadra geometrie (obr.6.3-3))b ! qs f { fbonf whlrf lywy!psslupwblr gwf k! gpsnf /!

Vtakomtogqs gbef! peefmfojf!peibev! gpBjbeb! gspkfluboub! DBI
charakteristikach prvkov projektu. Tieto Udaje sa exportuju vo forme tabuliek alebo sa priamo integruju

do databaz kalkulacie nakladov- j ! vB! j ef ! p! Fyd#ftne-t!uF ShQ!/b! nffcopu! pQNgJsTp d f t !
of {b, ob! gpsn. mopv! Bj be p tmegrivkliehtdmn{ihitiatormm)wal azchittkein b m  h p n !
odhadcom zo stavebnej alebo projektovejt gqpmp /ot Bp j f ! kf ! vwfefo I {kfeopev
vib{vkf-Iblp!tb!{!|I bBepefoofk!lpnvojl  -djf!wzuw.sb!oy
(QTO):

& Zaékaznik-'Di df n! I ' cvepwf ! gsjebr ! bmojflqgptdipeff! w!spw
2 Architekt (CAD) - "Pridanie tretieho poschodia, konfiguracia je rovnaka ako na druhom poschodi

B! gp! uf kup!tgs-.-wf!pepomfl!opw ! wfs{jv!I gspkfluv! DBE
2 Odhadcaautomaticky vykona zoskupenieaw' q p (ERPUPMIS, Excel)- "spustim projekt cez

ubcv_ | vslprawdmhi @QVQERPPMIS), ziskamp ¢ k f nz ! q p e_prboVilpadiatua s j !

vygenerujem odhad

W t mfelpn! kf! usbotgpsn.-djb! ufyupw,ip! ejbm hv! o
zoskupovania:
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Prvok Kategoria Podlaha
Prekrytie OST_Floors 3
Tu' gfd OST_StructuralColumns 3
schodisko OST_Stairs 3

Po procese automatického zoskupenia CAD modelupe! gspkfl uboub! gpe_b! ¢
odhadcu a automatického vynasobenia objemov w' g p . adijav! (obr. 5.1-8) dostaneme
nasledujuce vysledky,| ups . ! t hékgzrékpwi: m” !

Prvok Zvazok Podlaha Cena za jednotku. Celkové néklady
Prekrytie 5311 | 3 2611 g0 74111114
Tu’ qf d 4ks. 3 3561! ¢0 191114
schodisko 2 ks. 3 514111 § 91 71114
SPOLU: - - - 921 511! 4

& Zakaznik-" bl vkfn-!tkflup!eptr ! wf_ b- !"Apyklssfsaopakufenf ! t | s . L

Uf oup! tdfo.s! tb! n” Bf! pgbl pwbr ! nopi pls-u-!obkn_! wp!
pl bnBj u’ !t gWlups b ywj_!{tcbv!/we bl 'ubl  upbfteptifpzl plBuw! §bmbf
u BeilpBwoft ! cz! w, bl b! { bwZosk@ipovanialbb \qspmwh wjj dIm!iwp!lgp, uv! nb
lups ., ! gsfeu" n! {bcfsbmj! {ob, o ! b tAutdmatipovaméziskavahieq s j f c f i
n o p Bt pljodtredhictvom pravidiel zoskupovania oj f mf oBf ! vs'  di_vkf! w qp. u:
njojnbmj{-.-djpv!_ vwekfl! dopdwefl upempd ofpotjrB di " c! b! gqptl zuv
posudenie nakladov na projekt.

Ak sa pri vytvarani 3D modelu v systéme CADq~™ wpeof ! {pp BjbeeowljZ! peef mf oj |
pei bev !vpraxp{!bkufjridgdkaVé) a nazvy, identifikatory skupin prvkov a ich

| mbtjgjl b, o,! bu wgfarmeuwardntetrov-o!bltwpbswflot bi! { i pevk/ 't plou
skupin a tried odhadu, potom sa objemoveé atribity n™ Bv ! bvupnbuj dl z! gs/f oj ftr !
systétmovodhaduc f { | epebup. o di!usbotgpsn.dj

Automaticka extrakcia objemovych atribitov z CAD vo forme tabulieke qf dj gj | ~dj ! vnpBdv
{"tlbr ! bluv-mof!  ebkf! p! o.-1 mbepdi (owt52-X.fAtualrécioj w, K ! qs -
iba suboru CAD s objemami projektu vgspdftf! w qgw! twbwmbwhlc pdbpn! tztu, 6 n
tgpmp, optr ! s" dimp! qsfqp. ubr! peibe! tp! {pi_beofo n!
gsftoptr ! b!l po{jtufouoptr !woful dilo.-tmfeo" di!w qgp,
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Obr. 5.2-1 Objemové atriblty z tabuliek CAD alebo databdz t ° ! bvupnbuj dl z! wmpBf o, ! ep! pe
p!vnppBEbkB) gp!, fuldfmlpw di!o.|l mbepw!ob! gspkf Il u

T! obsbtubk’” dpv! {mpBjuptr wvgpbigyudmmwiaghlyze celkayyetf Lu p Ww! t &
nakladov projektov g pe_ b! ubl i pobpiokt ®2fip-~tsbIwb! |I_°  pw n! o-tusp
informované rozhodovanie.

Qpe_bl!ou” ejfltgpmp, optuj!Bddfouvsf! Dsfbujoh! Npsf !V
[20jgpgsfeo. !tgpmp. optuj!blu wofl!joufhsvk  le.-upw ! bo
wzvB wbk®!ijtupsjdl _ !jogpsn-djf!obZyskimgpwfebojf!b
wzgm wpsbBimhtbwd | pw! bl gsfw.-e{l pwbuf_ pw! wzvB wb! bo
gsfeqgpwfebojflusipw di!usfoepw!b!qgpt’  efojf!lpnfs, o
{b bu n!gspkflupwboj b/ ! Ep tshkladovk Existujibceho pottfdia b m" { pv ! e . u
projektov. Okrem toho 79% vlastnikov-q s f w+ e { | p wb u frobystwl" grddiktivre: { b !

analyzu na posudenie vykonnosti projektu a podporu prevadzkového rozhodovania v

sf-mopn! _ Dbtf

Modernéf gf | u wof!sjbefojfltubwfco' di!gspkflupw!kflofpee
wf_ 1 _ip! nopBt uwpd!wpdagdsmidjg-!{bdi! gspkflupwbojb! b! w! q
predchadzaji/ | Wz v Bdatemch gkfadov ,w' q p. u p w,!prediksvpykhpmedelov a strojového
v, fojnpBEvkf! ojfmfo! ngojjnwmglipmptibki )] k! nbr ! tusbufhj
financovani projektu w! qp. j b up. oprojektdvagia. {Obddtovych skladoch a prediktivnych
modeloch- '  ups ! epgmoy &1 wf qwjelddvjibpuw pks!j rbltwilj 'l oj i z
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Automatické ziskavanie objemovych parametrov prvkov z projektov CAD, ktoré su potrebné na
pripravu odhadov,sa vykonava pomocou nastrojov na zoskupovanie QTO(Quantity Take-Off). Nastroje
QTOgsbdvk” ubl -!Bf!{ptlvgvk” ™ !wo fulz!pckfluz!gspkfluv
gbsbnfuspw!busjc”  upw! gswl pw-!qgsj. pn!daabaRCADbk" !0 qf dj

QTOQuantity Take-Off: zoskupovanie Gdajov o projekte g pe_ b! busj c’ upw

QTO (QuantityTakePgg* ! w! t ubwf co duwf ! kf!lgspdft!{ tl bwbojb! nc
gspkfluv/ ! W qgshyijtlukpf loR Wms!p dbftttapb!z Ups' ! {bi " b!{cfs!” eb
dokumentov PDF, vykresov DWG a digitalnych modelov CAD.

Pri praci s Uudajmi ziskanymi z databaz CAD sa proces QTO realizuje akoq pt u v qopgrécif !
filtrovania, triedenia, zoskupovaniaab hsf h. dj f /! Qswl z! npefmv! t b! wzcf sbk
kateg6rii a typov, potom sa ich kvantitativne atribGty -b | p! obgs | mbe! pckfn-1! gmpd
nopBt-twmbsj {vk’ ! gpe_(tht.5B2hj | z! w gp. uv!

IMPORTANT DATA
PROCESSING FUNCTIONS

¥ Data Grouping
DBMS o
&5 Data Filtering P
- Q10

== Data Sorting il i
DWH o>> Data Aggregation

Data Merge
CAD 2% Data Conversion

Obr. 5.2-2 Zoskupovanie a filtrovanie Gdajovst o bk pc_ " cf of ko jtf b lgwamgif v K°I luw!ls | !
databazach a datovych skladoch.

Qspdft! RUP! Ygj muspwbojf! b! {ptlvgpwboj f*! vnpBZvkfl! t
gsjgsbwjr!wtuvgo,!jogpsn-djfl!ob!w qp, ZaklhdpreQTOEpw- ! 0.
| mbtjgjl -djb! gswlpw! gpe_b!uzqv! nfsbo" di! busjc’” upw/!
zodpovedajuci kvantitativny parameter merania. Napriklad:

Busj c’ (obrubhikB Vv metroch)
Atribat plochy (sadrokartonové prace -w! nf uspdi ' uwpsdpw' di *
Atribat objemu (betdnové préace - v metroch kubickych)

Busjc’® u! (okna-Bakusyb !
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Okrem objemovych charakteristik vytvorenych matematicky na zaklade geometriet b! wp! w' gp. updi !
{ptlvgfo ! RUP! btup! qpvV Pobrwsl2l2- !l @iblqsp 4 2!- @4 folbd . pfi 0 jblelo f ¢
hjtujlv! bDtljpefulbm djivpeopuz-!lups.! {pi_belvk’®! tusbuz-
gsbwv/ ! Up!vnpBivkflgsftofkojflgsfew ebrltlvup, o !ltqgp
mernym zasobam na stavbe.

Automatizovany procesp e ¢ f s v ! n dQp@ je mewyhnuthy na vypracovanie presnych
w' gp. upw! haf{pe i Bfeqjwichybywe s p d kt pdi !'° qf dpwgjzd-- d|j f ! pckf n
branenie nadmernému aleboo f ept ubup. o, nv ingteciddlo.e o - wboj v !

Ako priklad procesu QTOt j | vwf  nf ! cf Bo' ! qs zdababazy!CAD{ p!cksfb!hgmud fvd o _ !

o qf dj gidkfdjpw! gpe_ b! uzqgpw! qs,wWiedy prikay.Zoéskupne wp d°ull zbh yfshwl |
gspkfluv! gpe_Db! uzqv! {CGAD®{up thv rsly sfj! {t vukf nofz!! baqusspjkcf’ lwzv!!p c k f n |
bcz!tnf!w tmfepl!qgsf{foupwbbm523p!l p! RUP! ubcv_ Il v!pckfnp

V priklade typického projektu CAD ©br. 5.2-3)t ° ! wo f ul z! gswl z! | buf h zes f! tuj fo
|l vgf o, ! gpe_bluzgv!tufoz-!obgs | mbe! #Mbnfmmf! 22/ 6#-1 #
atribUty objemu reprezentované v metrickych kockach.

Djf_pn!nbobB,sb-!lups’ ! kflob! sp{isbo ! nfe{j!qgspkflub
nbuj {pwbo” 'ubcv_ Il v!pckfnpw! gpe_bluzqgv!gswlv!wp!wzcsb
bk! w! vojwfs{ -mofk! gpepcflgpeypBjopfv_! e fuk!vd\af dsljp!! unpprevd! kil 1L
ufoup!qgs tuvg!ol  -mpwbuf_o" ! b!lvnpBdvkf!pgbl pwbo,! gpvB

Qsf !t ! btz-1!1f_ ! &ddhatcbviatykzboojiliprawthork & dtatostliva j

nfsbmj !l bBe” !  |j bs v !-mahdch-bagligid, tqgra sé za posledhénisi-Q E G
dsp, jblof{nfojmhpeiTmpwbowpkphl ¢E! kf! ufsb{! hfpnfusjl
bnp! gsfgpkfo-!t!bvupnbujdlz!wzqp, wubo nj!pckfnpw
objemovaQTOwf mj ., o! { bvupnbuj {pwbm/
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B o BR7AE QTO

 Get the sum of the volumes of elements by type in project categories G—l
> — % Output 1< Ly
9 rme pilvarced sampbe e 6T Walls o .f,:ﬁ" s =3
project “‘ -
L] o iy |
Category 1= ‘ ‘Jﬁ?f‘l\‘ LI i
I coos chen o m= oo
Types .a:uu e i {!,‘_' ' 0-
. - - . - = -
vnen | S RS L.

Obréazok52-3[ tl boj f! busjc’® upw! pzplojektuy !bb | i cdod Btpu dbv!gRpWD o) f !
filtrovanie prvkov projektu.

W! obo pn! gs | mbef! kf! "  mpipv! #wzcsbr ! lbufh sjv!tujfo
gsf{foupwbr !jogpsn-djf!p!busjc’ updi!pckfnv!w!ousvlu
npimj! wzvB wbr !l eftjbul z! _ b talaciidlogistkyy iadnpriogrgmovuppaevd o b ! w' ¢
inych obchodnych pripadov (obr. 6.1-3).

W{i_bepn! ob! v{bwsfoupft!r Il b Beeb kil ppwvd clpBsEo! | ! eoft ! n” Bf ! wzv
ebubc.{z! DBE! )e  wpez!b!sjfofojblgspcm, nv!gs tuvqgv!'t
tb! nopi ! nvtjb! pcs-ujr!obloqgfdjbmj{pwbo,! o.-tauspkf !

uzavrettho BIM[63]. Qs j ! gs - dj ! t p!o gf dj b malepbpprdmo v prostredi saftuérss pk nj ! C
DBE!tb!ubcv_ Il b!lt!w tmf®bigha] hRBP! WRv lwe 8 b ugzpsel bo! zunpji! pt-q
j!'tb! gpvB wb!nbov.-mof!sp{isbojf!bmfcp!tpguw,spw-1!b

Obgs | mbe! gpnpdpv! gqpvB wbuf_tl  ip!sp{isbojb!tpguw, s
Yl mjlovu !ob!umb, jemp*-! bcz b bB24) 't Qhurd !whwfpw.woutblclvn
gp{obr!ousvliu’®sv!npefmv!b!gvoldjf!tpguw,sv! DBE!)CJN

Bl 'tb!bvupnbuj {.-djb!gpvBjkf!gsptusfeo duwpn! gsphsbn
npevmpw! b! o.-tuspkpw! BQJ! w!s.ndj!qgsphsbnpw! DBE-!{o0o B
pckfnpw diltubcvmjfl-1Ibmf! w!{.wjptkroptcwjelfpeglpausy¥ Bjouf lolblg
150 riadkov kodu:

IfcOpSh (otvoreny BIM) alebo Dynamo IronPython (uzavrety BIM)-v n pB& vk ! {" t 1 br ! ub
QTO z formatu CAD alebo programu CAD len v ~40 riadkoch kodu.

IFC_js (otvorenyBIM)-wz Bbevkf ! gsjcmjBof! 261! sjbel pw!l ev!o
z modelu IFC.
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I Rozhranie néstrojov CAD(BIM)-v np BZ vkf ! { tl br ! spwobl  !w tmfepl!s
nzo pv/

=-B closed data &= semi-structed data

|
2 v v L4

8 closedBIM 8 openBIM

Concept

Tools

/-8

Checker

|

? 1\
Engineer {%ﬁ BIM manager or BIM coordinator or BIM specialist
o

Effort )‘L ‘ 13 Block of code 17 Mouseclicks |7 Mouse clicks

RVT UI, Visual 1DE e RYT UL 9 BIMUI
e S5y O

———

3 seconds

Time
g T T Qn.ar- (K] M T
preg e R 1E S 1411 Lok
§7 @ n* R 108 LT W
o 516 200 173.7%
‘I i T 250 W0 120 (X1 i
e sTRIOD B, E
'Dl..ltpl.lt ﬁl ff a3 STH 0Bt 16.83 £
B o W Trwmmvand 5.0 LK} W Thgrmane 5.0

Obrazok 5.2-4 CAD(BIM* ! qs pkf | ub o-ulj q v B bwotbkB' !s§1! baeb®2 6 1! sj bel pw! |~
eftjbul z! t unawytvorenie!QTCOabwiékt !

Vysledok jerovnaky© usv!l u° spwbo-!ubcv_ I b!t!busjc”unj!pckfnv! gs
sp{ejfmpn!t° ol mbez!ob!qgs-dv!b!® spwfi&! udod5.2e4).dl " di ! {
Npefso,!o.-tuspkf!w! gpspwobo !t!nbov.mozn! {cfspn! pckf
{ojBvk' ! gsbwefqgpepcoptr !t di c/!VnpBidvk® ! { tlbwbr !  ebk
gpusfcb!sv, o,iplgsfqgp, ubwbojb! pnnddstnpw! {! w | sftpw-1!b
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Cf{!pi_bev!ob!-qpV B BavpréenfBijdlebomuravretyBIM-k f ! npBo . ! { t 1 br || e
QTO-ubcv_ 1l v!I t! pckf nbn(pbt. 554 Prp wéci g sdajkif ptojekiu! v CAD - (BIM-)
koncepciisiwe bl ! gpvB wbufmjb!{.wjtm ! pepelgfdpWwing {dwbep ai W
(obr.3.2-13)/ ' Up! wz uw-. s lzdvisldstimbd !j i Z BvMsa winwfz!!'t j | pt dapokycthesghdm, k f ej of
gsj . pn! p cpndmggristdpk lidajom.

W{i_bepn! ob! v{ bidegod GAD kochplikugep | ulf swboj f! RUP! ubcvmj fl ! bl
automatizaciu w' q p . infegrédcib ¢ externymi systémami. QpvBj u n! o.-tuspkpw! ob! q:
databazam a prenesenim CAD -Udajov projektu gpnpdpv! o-tuspkpw! sfadof s{o,ipf
puwpsfo._,ip! gpsn-uv!ousvl| ufos.ptd-b3dpnppom! fpwl bp! pehdbij
ubcv_ 1l v! mfo! kf e (obrmbR-5-jvdriant sgranullovarg/mi lidajmi).

g structured data ;gclosed data /; semi-structed data
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Obrazok 5.2-5 Rézne nastroje poskytuju rovnaké vysledky v podobe atribttovych tabuliek
subjektov projektu, ale s réznymi nakladmi na préacu.

Qsj! gpvBju ! puwpsfo' di! o us®@ADuwukogeuvetené vikapitole Kdnkeiw! { | g s p
Gdajov CADBIM* ! ep!o usvi u’ #pwhbbf kW'! sipeotkz{ kdskumoyaeia, QTOk f | gspdf
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Qs tuvgz! {bmpBfo.! ob! wzvB wbo ! puwpsfo di! ousvlu" s
databdzam modelov CAD su oslobodené od marketingovych obmedzeni spojenych so skratkou BIM.
Tgpmjfibk>!tb!ob!ptwfe fo,!o.tuspk(bbr&3ni0PomEsEIl).qpv B wb

Qpe_bl!ou’ ejfl!tgpmp, optuj ! NdLjotfz! #Pqfo! Ebub; ! Vwp_
pradenia informéacii* [102]vt | vup, of of k! w! spl v! 31241 cz! wzvB wbojf
wzuwpsjr!lgs mfBjuptuj!ob!°  tgpsz!wp!w ol fl 41! bB! 61!
joBjojfstuwb-!pctubs.wbojb!b!w tubwcpércerindj bef o ! ob
Usporuinwf t uj o dilo- I mbepw!ob! w tubwcv/

Qs-db! t! puwpsfo' nj! cousvlu’ spwhhfaea¢peVvh lkd Vv mpavio_ob & | &
tgsbdpwbojf! jogpsn-dj -! {ojBvkf! {.wjtmptr! pel!oqfdjt
bvupnbuj {.-djj!cf{! gpusf cz!bgqpwh!whsbps pgsgjdflu - ! sd f{!nmpzBtj w
z formatov CAD.

Automatizacia QTO pomocou LLMb!'°o usv |l u® spwbo' di!° ebkpw!

Qsf wpe! ofousvliu® spwbo' di!°  ebkpw!ep!°cusvlu’® spwbofk! gp
cesov:{ kf eopeve v kf Odgjay gobrd4pl vy wlorj4flP)b! vs' di_vkf! gspdft! wbmj
gpBj bebwlkdbt o, !'b!gsfi_beo,-!blp!tnfl!lvB!vwjfemj! w!gsfe

Udajov CAD (BIM* ! e p ! o u s vdtvarens] fommy ¢obrk4!1-12, obr. 4.1-13)v_ bi A vkf ! gspdf t ! {
kupovania atribGtov a proces QTO.

Ub c v atrlbdtdv QTOm&° us v | u’psdpbublodt Bl Bf ! gqsj ! gqpvBju !opmsuv| u’ spwkt
jeme s jednym datovym modelom (obrdzok 5.2-5)- | .~ n! pegbe- ! gpusfcb! | powfs{jf
modelov projektu a pravidiel zoskupovaniao b ! t gpmp, o . i p! pbpwblUu¥npBiE vkf! {pt]

ebkf!gpe_b!'kfeo,ip!bmfcp!wjbdfs' di!busjc’ uogver! mf o! gp!
renomBIMb! v{ bwsfupn! CIN-!1ef! t" !’ ebk patametripkigch alebd uwd- g p mp° u s
wsfu di!'gpsn-updi-!ltjltgsbdpwbojf!wzBbevkf!eftjbulz!]|
na interakciu s geometriou a atribtmi informacii.

2 Priklad zoskupenia® u s v |l u’ sppjekudQTOpp e_b! kfeo i p!busjc’ uv/! Ufy
_ VvV c p wehatavéj kiestnosti LLM (ChatGP, LlaMg Mistral DeepSeek Grok Claude
QWENb mf cp! bl f kIl p_ wf Il ! jof k*;

Mam CAD -projekt ako DataFrame - prosim, filtrujte Gdaje o projekte, aby ste ziskali
g p mp Bohranmetrom "Type", ktory obsahuje iba hodnotu "Type 1
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B Peqgpwf clvMMNI!t ! wf_ |l pv!gsbwefgpepcoptrqpveE
Pandas :

e LL M Cha
= 3
=

ace & group.py

df [ (df['Type'l.str.contains("Type 1"))]

Obr. 5.2-6 Jeden riadok kédu napisany pomocou LLM - ! v n p B vk {
busjc uv!#Uzqgf#!b!{ tl br!q

W bl b! kf eopev @D DataFramasfvi wt srifll wzt wf u_ pwbr I tdi-!nypllb! e

tl sbdvkf!lsplz!w I mbev!b!vs di_vkfluwpscv!gjo-mozdi
wzBbepwbmp! v, fojf! tb! gsphsbnpwbd di! kb{zIl pw-"! bmf!
vnpBiE vk ' bvupnbujdl z! gsf nppdcisbompshy Il w’! sjpaypiicsbmaequle p! | e
textovych dotazov.
Automatizacia a jazykové modely LLMn~ Bv ! gmof ! f mj nj opwb" ! gpusfcv!p
pracujucich so zoskupovanim a spracovanim Udajov CAD(BIM* ! v jr I t b! gsphsbnpwbo
jazyky alebo nastroie BIMu ' n- ! Bf ! qpt |l zuvk” ' npBoptr I'sjfoljrl gspec
dotazov.

Tenistydotaz-{ pt |l vgf oj f! woe ful di!gswlpw!gspkfluv! {!Ilbufh
typ (obr. 5.2-5) -ktory v prostredi CAD (BIM* | wz Bbevkf ! 28! I mjlovu !w!sp{isbo
kddu, v otvorenych nastrojoch na spracovanie Udajov (napr. SQL alebo Pandas) vyzera ako jednoduchy

a intuitivny dotaz:

Pomocou jediného riadku v programe Pandas:

df[df['Category'].isin(['OST_Walls'])].groupby('Type")['Volume'].sum()

Dekédovanie kodu: z df (DataFrame) vyberte prvky, ktorych atribGtt u’ ¢Catddgory”, ma hodnoty
#PTU Xbmmt #-1 {ptl vquf ! waibitut a’ {yob"l preziskarg skwging prdgv e _ b !
zratajte atribat "Volume".

[ ptlvgfojflousvlu spwbo B ippmogos $Q@f 1 uv! { tl bo i p! {!
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SELECT Typ, SUM(Objem) AS Celkovy objem
FROM prvky

WHERE Category = 'OST_Walls'

GROUP BY Type;

M Pomocou LLM n~ Bf nf ! { bq t br ! zossupgnie ddbdathbazy prdjektu ako jed-
noduchy textovy odkaz - vyzvu (obr. 5.2-7):

Pre datovy ramec projektu zoskupte g p mpdBgd ephatametra "Typ", ale len pre
g p mp Bphrametrom "Kategéria"rovnajucimsa# PTU ™ Tuf oz #! bmfac pfl #PTU" Tu’
pre vyslednl zosumarizujte parametert u’ gqdb ! #Pc kf n!

g 1 Line of code 1 Sentence
LEL R R 1 Sum the alume' colemn, grouged By
Z B Cartegany | End i ORT _daTls THPALSR ot e
BT, Colum przupby | Ty i s | o ‘Category’ = aiher 'O5T Waly' or
D 1l 08T _Columng
= <
o H £
T4-83 =1
M 11.% i41.18
W 175 &1.41 ol
STE 20.8 173.71
STE 25.9 &3 11.9 7.33
5TE 3p.40 a8 .57
LT 38.0 Rat 18.82
Leandard .00
W Tranneand 5.8 k.61 WL Tramneend 5.9 1.8l

Obrazok 5.2-7 Pomocou SQL,PandasalLLMk f ' uf sb{ ! npBo_ ! bvupnbuj {pwbr!tgshbd
pomocouoj f | p_ | ' di ! s jedosycipdatazbv. e v ! b !

Ziskavanie QTOz udajov CADpomocou nastrojov LLM (ChatGPT, LLaMa, Mistral, Claude, DeepSeek
QWENGrok - esbnbuj dl z! nfo !'usbej,.o,!nfu ez!{ tlbwbojb!
objemovych Udajov pre jednotlivé objekty a skupiny objektov.
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Uf sb{! bk! gspkflupw !nbobB,sj-!1bmlvmbouj!bmfcp!o
znalosti o projektovanib ! of nbk” o gf dj b mj-{BMwb!o€e p! et pwgtmnivi _ sp! wD-B! E

maju pristup k databdze CAD,n™ Bv ! { t 1l br I df ml pw' ! pckfn! gswl pw!lb
jo di!pckflupw!w!qgsjfcfivtojflp_I|I"di!tfl®oe-"!Db!u
nadiktovanim dotazu.

V textovych dotazoch (obr. 5.2-8) agentLLMnpef mv! t gqsbd’ wb! g p Blaklamikiciul v! gp v |
v s . jfunkci& ha jeden alebo viac parametrov -t u’ g d p w! Wstedkem je,B/f!! qpv B wbuf_
komunikacii s LLM dostanec v o p w' ! t- parameted 4 novymi hodnotami, alebo jednu konkrétnu

hodnotu po zoskupeni

Obr.5.2-8 ModelLLM- ! | ups' ! gs
b!

dvkfltp!ousvliu’ spwbo' nj!° ebknj-1!
gpdipg -!o [

t
{ptlvgfojf!b!busjc’”uz!thb! gpveE

BI' ' kf! qgpusfco.,!{ tlbr! nopBtuw.! mfo! qsf! kfeov!tlvqgj:
(obrazok 527! ob! * ebkf! npef mv! DBE/! Qsj! w qgp. uf! sp{qgp.
gp{ptu-wbk” dj!{!nopi ' dbtapwsyf cod g!s{wltpiwdrkifnavpe Btldw. ! gqsf
(triedy0- ! qsj . pn! |l bBe.! |l bufh sjb! gswldwtitbigf gsbhdqule! bb |
atribltov.

W gsbyj!peibedpw! b! gptve{pwbuf_pw!tb!gpvB wbk” ! kfeo
uzqz!pckflupw/! Obgs | mbe! pl o-!tb! { wpararhekeozbskupgnia | v qv k’
-busjc’ u!  spwbhit uNptt gpe.t bitypul upfo ju.sipadardbieh Matgpidl, Typ).
Na automatizaciu procesu zoskupovania su takéto pravidla vopred popisané na stranke vo forme
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