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"Boiko je James CarvilleIT - v jeho, asto citovaném "It's the econ-
omy, stupid" (Je to ekonomika, hloupa) je t_eba pro tuto slavnou
knihu vym nit jen jedno slovo. "Jsou to data, hlupaku." (A aby se
_lov, k v datovém vesmiru zorientoval, plati dodnes r. eni starych
* mane pochéazejici z _e tiny: "Navigare necesse est". Autor navi-
guje sv. !ten. e W emi hlubinami i m | inami datového oceanu
jistou rukou a neochy jnym kompasem, nemluy & komplexnim
historickém p_stupu a v neposledn ad_d velmi originalni grafice
a dobrém smyslu pro humor, ktery je patrny nejenna druhy pohled.
Mezinarodni ohlasy na Boikovu knihu se pohybuji od euforického
souhlasuaBgo sp e Bu, ovitou skepsi, coBdruhému n_meckému
vydani knihy prosp, lo. Boiko je originalni a nedogmaticky myslitel
dat. P_edklad- !ten. ivzr® ujici post_ehya vBdy odv- Bé, aBpro-
vokativni teze, které inspiruji k daP mu p_em deni. Vynikajci 1ék
na n meckou nemoc latentniho konsenzualizmu Mimochodem,
V ® uvederé latinské p_slovi ma dopln k: 'vivere non est
necesse'. Na Bojkev p_stup ke sv. tu dat se nevztahuje- data Biji a
jejich Bivot je nutny, ne kuli zasadni."

- Dr. Burkhard Talebitari, nezavisly redaktor - mj/ hsopisu: BIM,
ktery od roku 2013 kaBdoro, n, \ydava spole, nost Ernst &
Sohn.



"Kniha Artema Boika je milnikem pro demokratizaci digitalizace
ve stavebnictvi - a pro malé a st_edni podniky (MSP) p_edstavuje
skute nou zm nu. Obzvk ¢ prelomova: pomoci modernich
open-source low-code a no-code nastroje fnohou firmy jiB fyni
efektivn Integrovat data do svych podnikovych procese &a
vyhodn jéanalyzovat-bezhlul® ch znalosti programovani. Tim
se stava nakladné pouBvanit,  Bopadnych komer, nich softwa-
rovych balike Zbyte nym. Tato knihaje vyzvou k akci! Je cennym
prevodcem pro kaBdého, kdo chce nejen porozum t digitalni
transformaci ve stavebnictvi, ale chce ji také aktivn Wtv. et -
pragmaticky, efektivn, & perspektivnp Nyni je , as spolupraco-
vat na sdileni t chto znalosti a trvale zvy ovat produktivitu
stavebnictvi."

-Dr. Michael Max Buehler, profesor stavebniho manage-
mentu na HTWGKonstanz, spolumajitel spole, nosti Gemein-
Werk Ventures a nezavisl Eeditel spole, nosti DevvStream.

"Kniha DataDrivenConstruction je jednim z prvnich kroke Za
hranice b, Bého sy, ta stava_ ¢ jejich sloBtymi systémy pro-
jektovani a _zeni, kdy, zda se, sloBtost a p_esycenost daty
nedav- !ahci ani na radikalni zjednod@ eni a zv ®ni transpar-
entnosti prace se stavebnimi daty. Artem ve své knize jed-
noduchym jazykem ukazuije, jaké moBnosti p_ed nami oteviraji
moderni technologie prace s daty, a doslova uvadi konkrétni
kroky, které me Bte okamBt, &plikovat ve své praci. Vyzgvam
v echny, kte_chtl ji pochopit, kam se automatiza, ni systémy ve
stavebnictvi posunou, aby si tuto knihu pozorn prostudovali a
uy, domili si- & datova revoluce ve stavebnictvi uBridm klepe na
dve_e. Nyni je zajimava jen pro geeky, ale za par let, stejn  jako
BIM, budou takové p_stupy a software \* udyp_fomné!"

- Ihor Rogachew, vedouci kompeten, niho centra IMT,BIM a
digitalni transformace ve spole, nosti RGDa zakladatel
spole, nosti InfraBIM.Pro.

"V_ele doporu uji knihu DataDrivenConstruction ktera se
zabyva, jak _k& néazev, p_stupem k _zeni informaci na zaklad

dat pro spole nost AECO V sou asné dob, Ji pouBvam k
zahéjen ady diskusi s reznymi skupinami. Zjistil jsem- & j8to
velmi p_stupna p_su ka. Krom Idckladného p_ehledu his-
torickych souvislosti nastroje VAECQdat a p_edstaveni n kolika
kI owych technologii kniha obsahuje _adu velmi uBte nych
schémat, ktera nasfi: uji rozsah datovych zdroje & artefakte pro
koncoveé uBvatele s ukdzkovymi pracovnimi postupy. Zda se mi,
Be prav, tyto typy diagrame pot_ebujeme vice p_i vyvoji a moni-
torovani informa, nich strategii a p_spivaji k BEP - definuji
celkovy datovy model podniku, na ktery Ize p_ekryt hranice pro
PIMaAIM."

- Paul Ransley, hlavni konzultant ve spole, nosti Acmena a
inBenyr systémové integrace ve spole, nosti Transport for
London.

"Pokud jsou "data novou ropou", musime se je nau it definovat,
najit, vyt Ba zw lechtit, aby byla cenna. Kniha DataDrivenCon-
struction mi p_P la velmi pou na a zasy, cena. Kniha poskytuje
uBte, né historické pozadi a srozumiteln \ysy tluje préaci s
daty. T, m, kte_se kajimaji o digitalni transformaci, poskytne
dobré pochopeni dat - jak funguiji, jak jsou strukturovana a jak
je lze vyuBt."

- Ralph Montague- éditel spole, nosti ArcDox- éditel sum-
mitu koordinatore BIM a p_edseda narodniho zrcadlového
vyboru BIM p_i irském narodnim® adu pro normy.

"Jak bylo v knize zderazn no, informace jsou pro stavebnictvi
kI ovwym p_nosem a jejich dostupnost v p_stupnych forméatech
vyrazn Uusnad:uje p_esné rozhodovani a zrychluje, asovy har-
monogram projektu. Kniha nabizi neutralni a efektivni p_stup k
p_stupu k tomuto zdroji a jeho vyuBiti p_i rozhodovani.
Metodika p_edstavena v knize vyuBva moderni p_stup, ktery
kombinuje programovani zaloBené naum, 1€ inteligenci s
dostupnymi nastroji s otev_enym zdrojovym kédem. VyuBtim
sily um, 1é inteligence a vyuBtim softwaru s otev_enym zdro-
jovym kédem si metodika klade za cil zv 4t automatizaci, opti-
malizovat procesy a podpo_it dostupnost a spolupraci v oboru.
Jazyk knihy je srozumitelny a snadno pochopitelny."

- Dr. Salih Ofluo_ lu, d, kan Fakulty vytvarnych um, ni a archi-
tektury na Antalya Bilim University a organizator Euroa-
sijského féra BIM.

"Jediné, co mohu _ct, je: WOW Zpesob, jakym jste za lenil his-

torii, LLM, grafiku a celkovou snadnost pochopeni ve ich bode - !

je opravdu pozoruhodny. Preb, h knihyje® Bsny. Tato knihama
tolik genialnich aspekte skiite n, rh nipravidlahry. Je to skv, ly
zdroj informaci a chvalim vas za Usili a nac eni, které jste do ni
vloBil. Gratuluji k vytvo_eni tak pozoruhodného dila. Mohl bych
pokra ovat,alesta, ~ ct- _&j&mneuy iteln, dhromen!"

- Natasha Prinsloo, vedouci digitalni praxe ve spole, nosti en-
ergylab_.

"Pro kaBdého ve stavebnictvi, od nov- ke aBpo zkw ené profe-
sionaly, je tato kniha p_evratna! Neni to typické zapr. %n, !teni
-je plna post_ehe strategii a° petky humoru, které vas zaujmou.
Pokryva vyvoj vyuBvani dat ve stavebnictvi od starobylych
metod zaznamerévani dat aB po nejmodern p " digitalni tech-
nologie. Je to jako prolet t se strojem asu vyvojem stavebnich
dat. A UB jste architekt, inBenyr, projektovy manaBer nebo da-
tovy analytik, tento komplexni prevodce zpesobi revoluci ve
v em p_stupu k projektem. P_ipravte se na optimalizaci pro-
cesc zldp eni rozhodovani a_zeni projekte jako nikdy p_edtim!"

- Pierpaolo Vergati,p_edn. %jici nauniverzit, $apienzav’ m,
a vedouci manaBer stavebnich projektc !ve spole, nosti
Fintecna.



"Knihujsem p_e etl jednim dechemzameén, reB ! hadin. Kvalita
zpracovani knihy je vynikajici, husty leskly papir, barevné
provederi, p_jemné pismo. Velké mnoBstvi praktickych p_klade

jak pracovat s LLM specifickych pro stavebnictvi, vam  et_

m, sice, nei roky samostudia. P_klady préace jsou velmi roz-
manité, od jednoduchych aB bo sloBté, aniB byste museli
kupovat sloBty a drahy software. Kniha umoBni majitelem ja-
kéhokoli podniku ve stavebnictvi novy pohled na jejich obchodni
strategii, digitalizaci a perspektivy rozvoje. A mer? m firmam
zv 4t efektivitu pomoci cenoy dostupnych a bezplatnych
nastroje / #

- Mikhail Kosarev, lektor a konzultant pro digitalni transfor-
maci ve stavebnictvi ve spole nosti TIM-ASG

Kniha "DATA DRIVENCONSTRUCTIONm, ni pravidla hry pro
kaBdého, koho zajima, kam sm, uje stavebnictvivev, ku dat. Ar-
tem se nesnaB jeh po krabat povrch, ale pronika do hloubky
sou_asného wvoje, vyzev a slibnych p_JeBitosti ve stavebnictvi.
Co tuto knihu odIP uje, je jeji p_stupnost - Artem vysy, tluje
sloBté my lenky pomoci srozumitelnych analogif, které us-
naéfi uji pochopeni obsahu. Knihami p_? la neuy iteln, pou na
azarovél poutava. Celkoy Ize_ci- & Atem vytvo il cenny zdroj
informaci, ktery nejen informuje, ale také inspiruje. A UB jste
zk eny profesiondl, nebo nov- ek ve stavebnictvi, tato kniha
ro2 = v. orbzhled a prohloubi va e chapéani toho, kam toto
odv, tvism, uje. V_ele doporu ujeme!"

- Moayad Saleh, architekt a manaBer implementace BIM ve
spole, nosti TMM GROUPGesamtplanungs GmbH.

"M, | bych_ci- & KBiha Data-DrivenConstruction je hodnatoho,
aby se vyu ovala jako u, ebnice na vysokych ° kolach, a je to
kniha, ktera bude cennym p_nosem pro rozvijejici se oblast BIM.
Kniha Data-Driven Construction obsahuje technicky slovn ek,
ktery velmi dob_e vysy tluje pojmy. Témata, ktera je nesmirn,

obt @ vysy tlit, jsou zjednodw ena a pochopena velmi krés-
nym vizualnim jazykem. Myslim si- & tB, co ma byt vysy tleno

navizualni strance, by m lo byt, ten. ivyjad_eno,ikdyBstru, n /!

Srozumitelnost n_kterych vizudle -jinymi slovy | teni vizuélu
vyBaduje samostatné informace. Cht | bych tak, !ci- & d&nné
prace Artema Boika rad p_edstavim na svych p_edn. %ach a
semin. ch nauniverzitach.”

- Dr. Ediz Yazicioglu, majitel spole, nosti ArchCube a

p_edn. %jic enistavebnich projekte na kated_e archi-
tektury Istanbulské technické univerzity a na univerzit, Medi-
pol.

"Kniha Data Driven Construction nazorn Yp_ibliBuje zéklady
prace se stavebnimi daty zaloBené na informacich. Kniha, ktera
se zabyvéainforma, nimi toky a zakladnimi ekonomickymi pojmy,
se tak odlP uje od ostatnich knih o BIM, protoBe nep_edstavuje
pouze pohled vyrobce softwaru, ale snaB ‘'sezprost_edkovati z4-
kladni pojmy. Kniha, kterou stoji zato si p_e st avid, t."

- Jakob Hirn, generaln éditel a spoluzakladatel spole, nosti
Build Informed GmbH a iniciator inova, niho féra "On Top With
BIM".

"Datajsou novaropa",jak se _ka,aproto byjejicht &im, li mit
spravné nastroje amyp leni,abyz tohoto zdroje 21. stoletivyt B
hodnotu. Stavebnictvi se jiB p_Jp tllouho pohybuje na o ikmé
pl® e procese zaloBenych na "3D informacich”, kdy je dodavka

projektu zaloBenanainformacich upe enychn_kym jinym (nap_ / !

jiBriakreslil kol- ovy nebo sloupcovy graf), zatimco podkladova
"data" (nap_ hekpracovara tabulka) jsou schopna p_inést mno-
hem vice, zejména proto- E fBze vice dat a um, la inteligence
p_n- %ji neomezery potencidl. Pokud dodavate (nebo
u te/vyzkumn pracujete) v oblasti stavebnictvi, je tato kniha
v@ m nejlep m - a zatim jedinym - zdrojem informacf pro ori-
entacivesy, t ZaloBeném nadatech,v n mBjsme se ocitli."

- Dr. Zulfikar Adamu, docent strategick ého IT ve stavebnictvi
na LSBU, Velka Britanie.

"Data-Driven Construction" od Artema Boika je pesobivé dilo,
které nabizi solidni zéklad pro stavebnictvi v dob, reustale ros-
toucich technologii ainforma, nich moBnosti. Boiko dok. Bsro-
zumiteln, !p_edstavit sloBta témata a zarovéi !p_in. © vi-!
zion. ské my lenky. Kniha je promy lenym kompendiem, které
nejen upozatiuje na sou, asny vyvoj, ale také poskytuje vyhled
na budouci inovace. V_ele ji dopory ujeme \ em, kte_ cht ji
proniknout do problematiky planovani a realizace staveb
zaloBenych na datech.”

- Markus Eiberger, p_edn. %jici na Vysok, !kele aplikovanych
v, d ve Stuttgartu, vedouci projektovy manaBer a zastupce ve-
douciho pobo, ky ve spole, nosti Konstruktionsgruppe Bauen,

. len p_edstavenstva sdruBeni BIM Cluster Baden-Wirttem-

berg.
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sustainable competitive advantage.
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SECTOR FRAMEWDRK
DECISION ll'!'“ %%
' BANKING BASED
MAKING INDUSTRY ON DATA MINUTES DECISION
b ] o
"o £ 05, D -l
Q QI = =,
U & 150 _ E
AGRICULTURAL ED ON OATA
INDUSTRY AND OPINION HOURS
| A
OS] =
ReUSR GemOv DAYS
Obr.1Szdi mptu! sp{ipepw-o !wfltubwfcojduw !{.-wjt ! ob! mj
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CboI pwojduw -!nbmppcdipe-!mphjtujlb!b!{fn, e, mtuw !s

n tup!ofg_ftoptuj!b!tvckflujwo !'o-{psz/! Npefso ! bmh
nopBtuw !ebu! bl gptl zupwbu! {brllvfBd kIl gsbwef gpebgobhegpw

w, sv-!pqujn.-mo !usbtz!epe-wfl!ofcp!q_feqpw, !sj{j]l
Tubwfcojduw ! kf! kfeo n! {! gptmfeo di! pew, uw -! 1l ufs
o-{psfdi! wztpdf! gmbdfo' di! pecpso le!l! _fofo n! {bmp

of kfo! opw nj! ufdiopmphjdl' ' nj! npBopgt uunsji-v!! bbmf { .ul bbl{ ol
usbotgbsfouoptu-!qg_ftoptu!b!szdi mptul/
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Obr.2[ I b{o I tofn-!{.kfn!ploben, so' I'mjetl I gblups!ob! df
Obw{epsz! wo fn! w ipe-n! opw di! o~-tuspke! b! I podfqgd ! tu
{ob, o, !{bptu-w-!{b!ptubuo nj!iptgpe-_tl nj!pew, uw nj

Qpemf ! {gs-wz! JU! Nfusjdt!Lfz!Ebub! 3128! kf!tubwfcoj o
nf{j!2:1ebm[ilnj ! pew, uw nj !

Szdim 'o.sctu!pckfnv!ebu!b!tmpBjuptuj!qgspdfte!tf!tu-
gspecm, nfn! gq_j!wzvB w.o !opw di!ufdiopmphj ! kf-1 Bfl!l e
oftusvliuvspwbo-! b! bt up! oystémynagsbftwgravjmmmodukiyn PrHtp sese { o' nj |
eoft!nopip!tgpmf, optu !wfltubwfcoj duw dfdc! m{fllqguwd effowp

{bwfefo n!fgflujwo di-!bvupnbuj{pwbo dil!tztu,ne!gsp!
Qpemf !l gse{l vnv-!lufs !'gspwfemb!tgpmf_ optu! LQNH-! nf
2bnbk ! of kw, uc ! gpufodj -m!/{mfqge ju!o.-wsbuoptu!jowft

_ {fo lgspkfligpd!sPQNIMT ! b! { . b mbeppd etbup w- i peformp W bo !
(BIM) (obr. 3).
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Technologies with Potential to Deliver the Greatest Overall ROI
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1
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Obr.3Qsec{lvn!nf{j!nbobBfsz!tubwfco ditgjsfn; lLufs, ltufdi
jowftujd!)SPIJ*lep!jowftuj, o 8)!'!gspkflue@ )ob! {.

"fofo n! gspcm,ne! tgpkfo'  di! t! joufhsbd ! ebu! ep! gpec
jogpsnbd -!gpvB w.-o0 !wipeo di!ebupw dil!gpsn-uec!b!gp:
analyzu a zpracovani dat.

Vw, epn, o ! tj! ipeopuz! ebu! ovu ! se{o-! gsenzt mpw.! pe
czsplsbujdl ! tusvliuvsz! _ {fo /! N tup! upip! tf! gp{ps:
jogpsnb, o !bsdijufluv_f-1llufs, !IBfo !bDQEmbwdt i} qguyire
ufoup! I splt!v, jo !jltbnpuo,! tubwfcojduw -!1lufs_ 1! tf!
ejhju-mo !'sfwpmvdj-!kfB!tflepulof!wo fdiltgpmf, optu

Q_fdipe! ob!gpeoj!l pw,!gspdftz!{bmpBfo,!ob!ebufdi!

cvef! fmjulgspecm, nen-!gspupBf!wfepvd !gsbdpwo dj
tpvcpsz!ebu!l fl{wofo !fgflujwjuz!b!scectuv!gpeoj Il
Ubup!lojibltf!{bc weltw, ufn!ebu-!lefl!tf!jogpsnbdf!t.

fgflujwjuv! b!vesBjufmoptu! gqpeoj !l pw di! gspdfte/! T! s
opw n!w {w.n/!Ejhju.mo ! us blaveamg ptéase dutnosk.j B! of o ! kf o! n’
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CONSTRUCTION DATA AND
PROCESSES
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Obr. 4 Z&kladem konstrukce jsou data a procesy.

Qpsp{vn, ul usbotgpsnbdj!{obnfo.-!vn, u!wztw, umju!tmpBju
gt ~ob! q_ tuvgo' n! kb{zlfn! b! kf! epgmo, ob! bvupspw nj! |
wztw, umfo ! Im _ pw di! gpkne/ ! Ubpw! ahkdws, Bifbauzb!- i this-blgh ¢ zb!!
qg_fl . Blz!wf!wo n-o !blv, jojmz! miulv!tsp{vnjufmopv!j!

tmpBju-/!Wfdioz!jmvtusbdf-!ejbhsbnz!b!hsbgz! w!u,up!
dj ~mo, ! gsdg!!wjn{ vbomj {db ! gpkne! gpgtbo  di ! w!ufyuv/

Jeden obrazek vyda za tisic slov [3].
- Fred R. Barnard, anglicky ilustrator, 1927.

Abychom propoijili teorii s praxi, c vef nf | gqpvB wbu! o-tuspkflvn, m, ! joufmjt

efmz*-!lufs,!w-n!lvnpBo ! wzw kfu! _fofo !l cf{!ovuoptuj!
foupw-oj! ob! gsblujdl ! nbufsj -m'b! {bk n.!w.-thtg!lofl! q:
qg_ftlp, jul!blq_fk u!spwopv!llesvi_ ! <tuj!lojiz-!1lef!/{

Of wil m.efkuf!we bl!qg_ myponomlLpjblulftmisdplogwlLid@argekdpa c! b!
guage Models)pcf do, /! Cf{! |l wbmjuo di!wtuvgo di!ebu!b!imvecpl
npipv!bojluz!ofkgplsp,jmfko I bmhpsjunz!gptl zuopvultgqg

Hf of s-mo ! _fejufm!ltgpmf optuj! Njdsptpgu! Tbuzb! Obef

vn, m,!'joufmjhfodf!ob?2gb! quj spwep!l w!BLUBG bto !ivncvl
dpn/ ! [ecsb{Zvkf-IBfluws{fo !pleptbBfo ! njmo | ¢! BHJ
_-~eo.,ip!{ecwpeo, o !'ktpv!#oftnztmopv!nbojgvmbd ! t!n

tlvuf, o !'" tq, di !lown! tmf, ! g om!fmj hjfw!ldtiq ° f!l gpemf! kfk ip
c-.mo ip!lEQ'ofBlgpemf!qg_fiobo,ip!{ecsb{Z&ipw.-0o ! n eoc

[ b! wo fnj!tiftmz! p!l opw di! ufdiopmphj di! b! Il podfqgd di!
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kvalitydat- ' gbsbnfusj{bdf!gpeoj!l pw di!gspdfte!b!qg_j{qgetpc

Q_ tuvg!{bmpBfo !ob!ebufdi!ofo !qgspevliu-!lufs"!t]
up!tusbufhjf-1lufspv!kflu_fcb!wzcvepwbu/![b, =~ o-.«!
cm,nz!b!'qpu,!wzBbevkf!ejtdjgmjopwbo' !'qgpizc! {wpmf

Q_feo !'w wpk._j!tpguxbsv! bl epebwbufm,!bgmjlbd !ofcyv

ojdilkflqgq_ tuvg!{bmpBfo !ob!ebufdi!isp{cpv!gsp!kfkj
Kj o. ! preawozdil od sthvebnictvil ! obg__ | mbe! bvupnpcj mpw ! gsenz
ejl -mo !'blg_fwsbuopv!{n,  opv!b!kfkjdi!ejhju-.mo
wfco !tgpmf,  optuj ! nvt | ktfgeponbfu !ospztdu jmf{! bt!Isbpk{ i!ppecos
w ipez-!{bu ndp!gsp!uz-!lufs_ !lw.-ibk -lcvepv! sj
w! upnup!pew, uw ! {gectpcjmb!ejhju.-mo !gpuphsbgjf
-lgs-wb! Tw, upw_,ip!flpopnjdl ip!g sb!Tibgjoh!uif! Gvu:
Tgpmf, optuj-!lufs. ! w bt!sp{gp{obk !q_ mfBjuptuj! bl

w ipev!blcvepv!tf!lnpdj!sp{w kfulb!sctulcf{!{.wjtmpt
Up! kf ! wbo flobodf! of kf o ldigitalizacd iffourlacd bleinf { f kqdf W pw! ¢obe
WHhu up!loj{f!'!obkefuf!ofkfol!bobm {v!Itpv, bto,ip!tubwyv
opuju!b!sftusvliuvsbmj{pwbu!tw, !gspdftz!blgpeojl .o -
své profesnizl vo f opt uj /

Ejhju-mo !cvepvdoptu! tubwfcojduw !ofo !kfol!pl!gpvB w
q_fipeopdfo !'!oblm.e.-o !tlebuz!b!pcdipeo di!npef me/!

Kf! wtbgqdmf, optu!g_jgsbwfob!ob!uvup!tusbufhjdlpv!{n, o
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KAPITOLA 1.1.
W, WPK! WZVATW O1! EBU! WF! TUBWFCOJ DUWI

Zrod datoveé éry ve stavebnictvi

Q_jcmjBo, !q_fe! 21! 111! mfuz-!w! pcepc !ofpmjuv-1!ep° mg
|l p. pwo' !'{gectpc!Bjwpub!b!{b, bmp!B u!vtfemf-!dpB! wfemy
akamene[6) ! Pe! upi pup! pl bnBjlv!{b, obk !e, kjoz!tubwfcoj

T! sp{wpkfnt!djwjmj{bd !'tf!bsdijufluvsb!tu.-wbmb! tu. mf
cvepwz/ ! Sptupvd !tmpBjuptu! bsdijuflupojdl'  di!o.wsie
wzuwp_jmj!gswo ! {.{obnab!bi!miapo udi/! usowoml! {di{lotb!ngh qz <
qpgjt! mphjlz! w gqp, uv! nopBtuw ! gqgpu_fco"  di! tubwfco d
provedenou praci[7J.Ub 1 ! { b, bmb!  sb! wzvB -@mpviebag! wWe! bubwiqbpdr

digitalnich technologii (obrazek 1.1-1).
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T Process automation
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Construction based on

written documentation
werbal agresamants

9500 BCE 3000 BCE 1040 AD 20005 20308

Turkeﬂy 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 spopmphj f!w wpkf!jogpsnb, o di! ufidformgeimphij | wf ! t
l''vn, m,!'joufmjhfodj/
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Od hliny a papyru k digitalni technologii

Qswo ! epl| mipatrazejp 2 obdoli stewhy pyramid, tedy z doby kolem 30005 1 1 1! mf[@! g_/ ! o/ !

Pe! u,! epcz! wfefo ! g tfno di! {-{obne! vtobed pwbmp! b!
vnpBi pwbmp! i spnbe, o !' bl tztufnbuj{bdj! gp{obule-!1ufs,
w {obno n!jopwbd n!wf!tubwfco di!nfupe.-di!b!bsdijufl
QpvBju !gswo ditltgz{jdl dil!'optj.ce!wfl!tubwfcojduw -1!kb
lety (obrazek 1.1-2) nebo papir "A0"v 80. letech 20. stoleti,| ! { - { obnv! ebu! of czmp! gecwp
gqpvBju !u, diup! jogpsnbd ! gsp! opw,! gspkfluz/! 1l mbwo n!
aktualni stav projektu,w, f uo, ' w gqp, ue! gpu_fco" di!nbufsj -me!b!o-1m

tw, u, ! eptuvqoptu! ej hjhul mpeodifeblgvp kiklf & pwBedi! lkdky!di ! qpv
projektech a bt up! t mpvB ! g_fefwo n! kblp! jogpsnbdflagsp! blu
o- I mbec!ob!tubwcyv

@ sooece

SPEECH
Construction based on ]})
wirlsal agreaments

@ :cooece

TEXT
Construction with
written documentation

Obr.1.1-2Qbqgzsvt! {flt 4/ 1V tupmfu !q_/'!'o/!m/!'qpqgqjtvk d ! o-1 mb
kralovském palaci technikou enkaustiky.


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

W, WPK! WZVATW O1! EBU! WBF! T UB WF (

Mj etuwv! uswbmp!g_jcmjBo, !6! 111! mfu-!ofB!q/fo mp! p
eplvnfouen! w! pcmbtuj! _ {fo !tubwffcBl giflogmmp'kgdd!uc-
qbg sv!l!lejhju-mo n!ebucen! kblp!gsjn-so nv!{espkj

Tufkol p! sp{wpk! pcdipeo di!b!qgfo, Bo di!w{ubic!gpeo u
t q p,$ak i prvni zaznamy o materialovych nakladech a rozsahu praci ve stavebnictvi vedly ke vzniku
gswo di! nbobBfse! wf! tubwfcojduw -! kfkjdi B! qpwjoopt
I m . pw,!jogpsnbdf! p! ndkagesh, n! gm.-ov! gspkfl uv! b!

Eoft!isbk !ebub! nopifn!w {obno, ko ! spmj;! ofkfoBf! {&
ubl _lo.tuspkfn!lgsp!g_few e.o !b!npefmpw-0o !cvepvdop
gspdfto !q_ tuvqg!w'spap&ivikd pBoehridi _sipfnfvw® floptuj ! w! tztu,
{bmpBfo"  'ob!tusvliuvspwhbho di!b!pw, _jufmo di!ebufdi

Qspdft! kbl pl'!o-tuspk!qgsp!{lvofoptuj!{bmpBf
Kyesfn!l bBe,ip!qspdftv!kflqg_fn, ob!'njovm di!{Ilve fopt

[l voe foptu! w!npefso n!tmpwb!tnztmv! kfl!tusvluvspwbo' !
{1 mbe, ' qspw-.-e, u!'jogpsnpwbo _ !qg_feqgpw, ej

[ I mbefn!gspho {pw.o !ktpv!ijtupsjdl.-!ebub-1!1ufs.
qs-dfl! bl vnpBivk !obim, ,eopvu!epl!gblupsec-!lufs_ !l uz

Vwf_ nfltj! lpols,uo ! g_ I mbe! {! npopmj prpod $e obvykle b wec z ; !
{pimfeZvkf! pckfn! cfupov-! tmpBjuptu!Qlpegpbkmi df k nbfl- ¢
konkrétni stavbyvedouci nebo historické Gdaje firmy { b! q pt mf e 8023-2025% ! wlph zV K - ! Bf !
npopmjujdl 'l potusvIidf!p!gmpe f! 311! pbt1.1-3)/!'e@9® -uw, W u zpu
obtispn-Be, o,!tubujtujlz!tf!tu-wbk !{.I mbefn! gsp! q._
{espkfl g_j!gm.-opw.-0o ! gpepco’ Ma{!l-dsnbe, !w! dvepvdjdiupe:
neBf ! nnebdowdhddce ob! { .| mbe, !l{wbwjfggdtpuwblo, ! q_feqpw, e, u! e
e p | p o butloacich podobnych praci v roce 2026 za podobnych podminek.

WL upnup! g_ gqbe, !'peibev! btv!gvohvkf!bobmzujdl ! qgspd
sc{opspe di!lebul!ep!tusvliuvspwbo di!{lvofoptu !blo-t
gspdftz!uwp_ ! kfefol!flptztu, n-!lefl!lkfeop!cf{!esvi i

Qp. ufkuf-ldp!tfle.-ltqgqp., ubu-!n, _uf-!ldptlttfl!le.!
n, _j uf8mo’ n!

- Galileo Galilei
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historical data predictions
e £
ke il 7 i @ i i
l"ili 1 5% ;"4-. E 5l
2023 2024 2095 % a8
I | I 2 I
Ll L g 1
o
(1. e
— 200 M 200 m? 200 200 r?
J’__.'u'_‘_t - B
T o O
L-) 4.5days 5 days 6 days ??days 2o
" ]
Obr.1.1-31jtupsjdl -!ebub!tmpvB ! kbl p!us_ opwbd !tpvcps! ebu!
budoucnosti.

Wl eofo o n!lgpeojlbufmtl nugswptecméBjupvbobm {buebdgf I
gspkflue-!'"pqujnbmj{bdf!qgspdfte! b!tusbufhjdl  ip!sp{ip
I m _ pw, !  sp-wof!lobjodbinB!u jblBze - ! peqpw e-!ob!l pol bruo ! pu-. {
1.1-4):

Deskriptivni analyza - odpovida na otazku "co se stalo?"a poskytuje historicka data a zpravy
o minulych udélostech a vysledcich:zag pt mf e o 2028-202%) &vald \/liti jnonolitické
| potusvIidf! plgmpe f!1 311! n+! {blefoujw,ip!qp, bt | 5-6

Diagnostick& analyza -odpovidanaotazku'g s p., ! t f ! up!jt eifboorpj@g#j! luv knf- 1t BF !, j «
gspcm!bwobm {b!vIib{vkf-!IBflepcb! mju !'npopmjujdl 11
efoujw.iplgp, bt -tlufs_ ! {gpnbmjmp!qgspdft! wzuws{puw
Prediktivni analyza -w" i mf e! ep! cvepvdob-!qg_feqpw, , !npBo" di! sj
{1 mbe, ! peqpwcoegstaneB;! 'paub !{{l wi!mbe, i jtupsjdl' di!° ebk
wzmju !gpepco.!npopmjujdl _ !l potusvlidf!pl!sp{mp{f! 3
cvefluswbu! q_jcmjBo, ! 6-6!eof-!q_j.fnBltf! {pimfeo

Preskriptivni analyza -qpt | zuvkf ! bvupnbuj { pwbo.-!epagpsv, fo ! bl!ry
e, mblub@ vnpBiZ vkf! gjsn. nilPfowgimglizadi pagisgonb.-guo |!mbsep!l z
epgpsv, vkf:lgpvB ultqgqfdj.-mo !q_ tbez!gsp!vszdi mfo
wmi |l ptuj<!obgm.-opwbu!cfupo-Bl!ob!pcepc !'t!ofkoj Bo
q_ tu_folzlgsp!l potusvl d§--a8! edfs! jI'{dii'dodfyqw. e{mojwit qusob d
podminkach.
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What _— Al i
Descriptive =, a0} Historical
happened? LAnalytics | =1 data, reports
Why did it . ; #=.  ldentify
ha;pénﬁ_’!‘ L Diagnostic ~—3» @ causes of
AHEWUCS " prgmems
What will o “  Predicting
happen? Lire?'ﬂ""’ > A‘* risks and
nalytics < timelines
What iptive = Automated
to do? LEL:SI;EEWE qgg recommendations

Obr. 1.1-4 Hlavni typy analytiky : od popisu minulosti po automatizované rozhodovani.

Qmopi peopuo-! ejhju-mo ! usbotgpsnbdf-! lufs.! {obnfo-.
{bmpBfo,! ob! ebufdi-! wzBbevkf! of kfo! pvutpvsdjoh-1!b
Lm _pw nj!. mfoz!ublpw,ip!u nv!cz!n, mj!c mwllwswek- ujp-

luf _ lcvepv!  {df!ltqgpmvaqgs b dghwb3d). Tatogpoldprapegemezinyind pkof e o p u |
kladeni inteligentnich analytickych otdzek a efektivni parametrizaci obchodnich rozhodovacich uloh.

W! jogpsnb, o 'tgpmf,  optuj!tflebub!tu.-wbk !'!ofkfolqgpnp
a optimalizaci.

Ejhju-mo !usbotgpsnbdf! wf!tubwfcojduw ! {.tbeo n!{qge
gspwp{v!{b_ {fo /! Uf oudyitakgaceididrmatit-If ¢ pY totb! wokff d ikdz pbt qf
stavebniho procesu digitalizuji do digitalni podoby vhodné pro analyzu.

Digitalizace informaci o stavebnim procesu

Qp!ujt djmfu !'tflnopBtuw !jogpsnbd !{b{obnfobo" di!w
desetiletich rychle roste (obrazek 1.1-5).

Podle studiet g p mf . o pet"Mgndg€ahData. What Students Need to Succeed in a Rap-

idly Changing BusinessWorld) 3126 * !\ : Al czmp! : 1&!wo fdi!'ebu!ob!tw
poslednich dvou letech (k roku 2015)/ ' W, u° j ob! t gpmf_ optu ! we bl !l ubup!
gspupBflcv, '{etu.-wbk !w!pee, mfo diltztu,nfdi-!ofc
tlvuf, o, !bobm {z/

O. sct u! gacsk ¥ posletinich letech jen zrychlil a zdvojnasobilse z15{ f uub c z welbma! spdf !
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181{ f uubcz we26540).E pBE! ! ef o ! stafebnicth asqusf pskzf!|firem pld prdjektovou

eplvnfoubd

t f ! qp vi@maty lDWG DXFa DGNa pro 3D modely - RVT, NWG PLNa IFQZ. Textové dokumenty,

tabulky a prezentace se ukladaji ve formatech DOCXLSXb ! QQU/ ! Lspn, ! wj ef -Vveb! t o
I NQH! b! KQFH-! kt pv! komgohentnod- !'nuRFHD®t (identifikace. e - o b ! ek

gpsn-ufdi

b!'tmfepw.-o *!b!tzt U, nrpeo!j_up{sfpov-locviebpw! GNTo *

0o

Global Data Volume (Z8]

St

5 15 Zeriab

2 Fattabytes

B e
—_— 2010

20 CAD Formats: DWGE, DXF, DGN
Office Files: DOC, ¥LS, PPT

Obr.1.1-5Qbsbcpmjdl "’

T!'szdim n! o-
ebub-!bmflubl

gspdi - { ! pew, uw !

3615

sctufn! jogpsnbd
''{bkjtuju!kfkjdi!pw, _pw.o
b | infgrmaoi -1t gt {'f hlegjhdlubmugbdt gpsnbdf ! v

1B] Zettabyies

- s
Real-Time Data; AFID, BMS a_1 0
Massjve Isrl.:j:.'_::."'."lile'.l Diata: JPEG, MPG {-:_-_-_],- B
Cloud-Based BIM L

Digital Collaboration

f"E‘.’;=-

Advanced Al/ML Data Procassing
Large-Scaln Digital Twins

034

Year

30 Modal; RVT, NWC; PLM, IFC
First 10T & BMS Integration

mo’

' set u205gpodledOlnf uf di ! 3121

-libsnpophsbnz! ggodo- lowngp {wzs! wwkésh rhl! Qralpd f:

nil

l'tf! tubwfcojudhowvat qpu’ | . !
-l wbmjebdj - !

tubwfco ! jooptuj!ep!ejhju- lgpepcz!wipeo,!qsp!bob
Digitalizacej ogpsnbd ! { obnf o. ! gq_ fsubfektecH ajpovajch snbdf ! p! wo f di !
stavebniho projektu a samotného stavebniho procesu-w, f uo, ' u, di - !l ufs|, ' ktnfle
jogpsnbdf! wecf-d! qf_dpvwh Bp wh mjelp! ebuipfarmdcep! gpsn.uv-1!D>b
kvantifikovatelné a snadno analyzovatelné.

V kontextu stavebnictvi to znamena zachycovat a digitalizovat informace we f di ! gswd di ! gspk:

we f di ! qsqpeefltgfpdizic v ! t utsupbkvefboB loapgiw. U ©dpt uo podminkymg nbuj dl |

tubwf-djPluwjv. mo !

modely.

dafumkové sdzhy fcentrainiohebank -t 1 d-

mf n!

wzuw-. _ful

bo
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Qpl velepl . Bfuf!{n, _julup-!p! fnlnmvw uf-!b!wzk
o, dp!w uf/ ! Qplvelup!wo bl!ofepl . .Bfuf!wzk.e_jul!l
pnf{fo,!blofvtgpl pkjw,/!NeBflup!c u!w dip{ !cp
w, e fho poznani.[11].

-W. Thomson (lord Kelvin), 18242 : 18- ! csjutl ! w, ef d

Digitalizace informaci e bmf df ! q_ft bi vkf! usbej o ! q_ tuvqg!lf! tec,
gpv{f!{.-I mbeo !vIib{bufmf-!1kblp!ktpv! mpw, | pipejoz!o
ticky jakoukoli udalost transformovat do proudu dat vhodnych pro hloubkovou analyzu pomoci

gpl sp. jm di!bobmzujdl "  di'!o-tuspke!blufdiojl!tuspkpw
pel gbg spw di!w |Isfte-!fydfmpw di! ubc wbrdzék1.B4) vt uo di
ojdiB!'tfl Il bBe ! gqgswfl ! qgplkg d difvlljtiuf-ve ! { e®lpdd ¢ etbbBY ¢ p!

e, mo | z! okbt!ptvdboweco !'' wo n.oj ! kbl p!tpvecps!ejhju.-mo dil!c
Qpemf !l tuvej fltqgpmf, opt uj-Ndw@pprbackeS IislohalrCpnstsid- Di b mmf o h f
uj po! Tvswfz! 3134#Winf ImeljpéngeyAl)movelkd dates p! kt, ub-ubb-kI' I I m  pw

gblupsz!gsp!{mfqgofo !{jtlpwptuj!qgspkflue!\ 37/

Npefso !lufdiopmplejoprof kkpBfypsnbd ! bl ep! {ob, o,!n sz
sbejltomdvikmbez! ob!vim.-e.o !ebu/! W ectmfelv!upip!qgp:¢
ble.wbk ! g_feoptu!vlm.-e.o ! df mobr2bR-z!dpoBy ppsentiddi s!.qls p! «
npBoptuj ! pquj nlvbudoudnabti.! qspdft c!

Digitalizace informacib ! ej hj ubmj { bdf ! vnpBZ vk ! peibmjul!lltl szup\
jogpsnbd /! Qplve!ktpv!ebub!tqgs.-wo, !vtgp_-€e-0b-1! m;
joufhspwbu! ep!opw di!tmvBfc!b! _fofo |/

V budoucnu digitalizace informaci qs bwe, gpepco, ! qpwfef! I ! gmo,! bvupnbet
{bwfefo !tbnptgs-wo di!tubwfco <diulbgdgdf tdd! E!bw{por Idv !l
pecpso lceclob!  {fo !qgspkflue!t!vn, mpv! joufmohfod !t
ezobnjdl nj!{espkj!jogpsnbd ! b!sp{ipepw.-o !ofcvefl!l {
ale na spolehlivych a reprodukovatelnych digitalnich faktech

Informace jsou ropou 21. stoleti a analytikge spalovacim motorem [12]

- Peter Sondergaard, senior viceprezident, Gartne®
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Podle studie IoT Analytics 2024 [13]t f ! p, f | - w- - I Bf I df mpt w, upw_,!w ebkf! ob
esbnbujdl z!w{sptupv! {f! 33238460bj] BIRAsdzhg¢gmmbsezwepmdstk!
dpB! g_fetubwvkf!27&!sp. o !'n sv!sctuv/! Of!twe fdioz!l pnce
rychle roste analytika- ! { bu ndp! setu!° mpBjor I tf!l {gpnbmvkf/! Bobmzu
flptztu, nv!itgs-wz!ebu;!'qg_fegplmee-ttf-IBflw{sptuf! {!°
j bsez! VTE! ep! splv!3141-!1dpB!q_fetubwvkf!tmpBfopv!sp, ¢

Se zrychlujici sedigitalizaci informaci b! szdi m n! setufn! kfkjdi! pckfnv! fm
gspkflue! b!tgpmf,_  optu ! gpu_fc, !'tztufnbujdlz!vlm.ebu-
fsphfoo !lebub/ ! W sfbldjl!obluvup!w {wv!{b, bmthpde! qp mpwj
na elektronickou tvorbu, ukladani a spravu dokumentace-pe! ubcvmf | ! b! gspkfl upw di !
vykresy a smlouvy.

Usbej., o ''gqbg spw,!eplvnfouz-!lufs ! wzBbevk ! gpeqjtz-
| bsupu, !l ~di-! ktpv! gptuvqgo, ! obisb{pw.o0z! ejhju-mo nj!
{ q ¢t p ¢vidatabazich specializovanych aplikaci.

o W VS
_\. —

———
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KAPITOLA 1.2.
UFDI OPMPHJF! B! TZTU! NZ!" 1T[ FO1! W! NPEFSOT I

Digitalni revoluce a vznik modularnich MRP/ERP-t zt u  ne¢

Eramoderniho digitalnthov | m. e« o ! b! { gsbdpw-0o !ebu! {b bmb!t! q_ di

31/ !ttupmfu -!lufs<-!pufw_fmb!npBoptu!vlim-e.o !b!wzvB
czm!o-~tuvqg'!ejtlpw di!nfdibojl-!"1uf s’ tdvebhiatvj | - mo_, ! { n_ o
T! sp{wpkfn! ebwtpwpuddgj mp!mblelcusi ! _fofo ! wiml _ ! nopBtuw
modulamit pguxbsf ! gsp! wzuw- _fo -!vim.e.-o !'b!{gsbdpw-o !

Fygpofodj -mo !o.sctu!jogpsnbd ! brmhodulamioghs pke ! wf em! | |
_fofo -1llufs.lofgsbdvk !'t! kfeopumjw njl!tpvcpsz-!|
procesy a projekty.

Qswo !l pngmfyo !o.tuspkf!gmbugpsnz!nvtfmz!ofkfol!vlm
gpBbebwl z! ob! {n, oz! b! pgfsbdf! w! gspdftfdi;!lep! kf! ]
obl pofd!{b{obnfo.-op!kblp!ipeopmb{bpplbaoas|crul! @spl
t mf epwbu! q_fto, ! w qp. (abz 1.B1). Fakgviomi ptatformermpi pyily prend sysiémy

MRP (Material Requirements Planning) a ERP (Enterprise Resource Planning), které se staly popu-
larnimip e ! g p .90. letl[14]!

s=D ~
=7 m
@ vre @ mvre 1 @ Ere @ crr

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

1970s 1980s 1990s 2000s

Obrazek 1.2-1 Pokrok v technologii ukladani dat ved! v 80. letech 20. stoleti ke vzniku ERP -
tztu,nel

Prvni systtmy MRP-a ERP-gp mpBj mz! { - | mbe! ,sz! ejhjubmj {bdf! w! pc
t ubwf co di Modumiktfzituue /nlz -! gewpeo, ! vs, fo.,! I ! bvupnbuj {
qgspdfte-! czmz! obl pofd! joufhspw-oz! t! ebme nj-! gmfy
_fofo nj/!
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Ubup! epgniil pw.-! _fofo ! czmb! vs, fob! gqspobfpx2bdpwvo!! eb
obi sb{pwbmb! owlfmf s di hpeofoczphlckf ! °  j oo, ! epgnii pwbmb! b!
celého systému.

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

EPM CR CAD ERP'I PI'"IS EHS ﬁtRﬂfR

ECH SAT SMS COMS CAPEX CPM AMS

------ '\-l||

el Clemiity Comry gy
ang Wanao

8868080808880
30O

288888888806

Obr.1.2-20pw\!tpguxbsp\wx!vfofo‘ l'g_jm- 1l bmb!lep!gpeoj !l v!Ibsn.e
eju!ebupw,!lupl z/

~

W gptmfeo di! eftfujmfu di! tqgpmf, nogutamigh!tjzd vaf[tBled wb mz ! wi
vnimaly je jako dlouhodobd integrovana _f o f o

Podle zpravy Software Path pro rok 2022[16]. j o ' gqsen, so ! sp{gp. ful ob! kf ec

ERPt ztu_.nv!:1111!VTE/! W' gsen, sv!iuzup!tztu,nz! wzvB

tgpmf_ optuj /' Qsp!pshboj {bdj!tf! 211! vBjwbufmj!ubl!d

eptbivk !g_jcmjBo, !:111111! VTE/
Jowftujdfl!ep!qgspgsjfu-so di-!v{bw_fo di!b!npevm.so d
szdim,ip! sp{wpkf! npefso di-!gmfyjcjmo di! b! pufw_fo’
gspwfefoz-1!1kf!l eemfBju.! pckdf Iduj!'woz t!ug _nfei;p e{oepbuljkut! psvp! njj!! ot
of {czuo, -t ofcp!{eb!m{f!l kfkjdi!'!gvoldf!sfwjepwbu!b!sfb
Kfeo n!{!Im _ pw di!gspcm, nc!eofoo di!npevm.-so di!ebu
viamciv { bw_fbagmdil!lbd /! W! ect nmifred wd ulphilpujtw vistéVajiuhpshmi opt uj !
ob! Il pols_,uo di! tpguxbspw di! _fofo di-!b! ojlpmj! obpq
l pngmjlvkf!njhsbdj!ob!b!tojBvkf! bhjgmsjputvu_gfpeeo/j | v! w! sz
Qpl ve! kf! gsbwe, qpepco_, -! Bf! w {obn! j! sfmfwbodf! v{b
gpl mftof-!'n-ttnztm!v{obu!eoft!wzobmpBfo,!o-|I mbez! kbl

qg_fdipe!l !pufw_fo, ke nv-1!o | . mpwinimiekosyskému. nv! b! q_j {qgect
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Qspgsjfu.-so !tpguxbsfl!ltflwz{ob vkf!w isbeo !l pou:
vBj wbufmtl nj!ebuz! wzuwp_f o' mNproadil osl sofiwijus gqpv B w. o |
pufw_fo n!{espkpw n!l efn!lofnbk !vBjwbufm)!qgq_ tu"
of npipv!kjlof{ -wjtmf!sfwjepwbu-!vgsbwpwbul!ofcp! q.
upi p!'ktpv!gpwjooj!{bl pvagj u! mj dafsofvdrevimeazichs , | kj n! qp
stanovenych dodavatelem.

Npefso ! g_ tuvqg! {bn, _fo ! ob! ebub! obc { ! kjo_,! gbshbe

strategické aktivum -of { < wj t m« - ! uswbm.-! b! pee, mfo-! pe! |l pols.uo

obpgbl ! tu.wbk ! gpvi nj! ebupw hnagovabbez rizisaptkajy kritickyghf s | m{ f
informaci.

W wpk!tztu,nec! FSQ! b! NS Qbrazek1.2-1* ! mfpu fl iu!m3 Ky/pletoy p rafnd w!' )

qgsp! _ {fo !lgspdfte-!bmf!n, mubl !tof{bn omfo !ectmfe
gpe mfk !ob!vesBpw-o !jogpsnb, o diluple/! Obn tup!byv
tztu, nz! btup!wzuwp_jmz!opwpv!® spwfi@!tmpBjuptuj-"!cz

Systémy pro spravu dat: od dolovani dat k obchodnim vyzvam

Eofoo !tgpmf, optuj!tflgpu I bk !'t!lovuopttuztponéhgpmb
tgs-wv! ebu-! sp{vno.-! tgs-wb! u, diup! tztu,ne! b! jouf
rozhodujicimi pro vykonnost podniku.
W gpmpwj o, ! 31/ ! mfu! 31/ ! tupmfu ! neBfuf! obk u! tupwl z
t zt u (obrazek 1.23)- ! | ufs ! nvt ! gqsbdpwbu! w! t pvmbev-1!bcz! wo
gspc ibmz!imbedf!b!tpvesBo, /
Qpemf !l tuvej fl!tqgpmf, o@ tData-Drikeh Megnggemert in Digital Cdpival 3 1 2 7
Projects"-qgsen, so' tubwfco ! pecpso | ! qgpvB w.-!efoo, ! 4-4
2-8!1{!V'ojdi!kf!w{rikfno, !'jouf hspw.op!

3D BIM oD 8D

Eitimmist  Purchass Corsruriias

8888 88 8 6
i ; :
CAD ©-FEM-©-CAD-©-MEP ~ [} —»ERP1<«—>CPM0:-SMS

Obr.1.2-3LbBe’ ! gpeoj | pw !'tztu_,n!wzBbevkf!lqgspgftjpo.mo ! u’
kvalitni spravu dat.
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O Bfl kflvwfefo!tf{obn!pcm cfo di!tztu,nec! qgspé tu_*feo
gpvBagwhkflgfl ujwo nhspkfbuetubwfco di!

ERP (Enterprise Resource Planning) - { bk j °jrowkifhlsbdj ! gpeoj |l pw di! qsrg
fuojduw -lto-lvgv!b!_ {fo !qgspkfluec/

CAPEX) t pguxbsflgsp!gm. opw-tompu B qljlul-snpp{wj pd i ul pwv.edo klebr!!_

jowftujd!ep!tubwfco di!qgspkflue-!qgpn-i.-!tubopwju!
do dlouhodobého majetku.

CAD (Computer-Aided Design) a BIM (Building Information Modeling) -t mpv B ! | | wzuw. _

gpespco’ di !'uwfldgi_ojtdol" "ddi!!-+wp d fsrhd led g MKfEl ue/ ' Uzup! tztu,
na praci s geometrickymi informacemi.

MEP (Mechanical, Electrical, Plumbing) -j oBf o" st | ! tzt u. nz-!"!"1ufs I {bi
elektrické a vodovodnil pngpofouz! b! gpesjpeoo ! lqpmeé. tivikw'! #! t zt ud n
HIJT!)hfphsbgjdl ! jtogpwB b! lol Hdkm'u{ fnlzbklgm- opw-. o ! ° {

a prostorové analyzy.

CQMS) t pguxbsf !l gsp! _ {f o )L{l bvbjmjruwtkviemii pracespbyly ¢ 0] d uw
tpvmbev!tfl!ltubopwfo' njlt!opsnbnj!blqg_feqjtz-!b!qgpn-
CPM) _ {fo !tubwf-¢bidbVvgéplgmiaopw! o -!Ippsejobdj!b!_
CAFM (Computer-Aided Facility Management) - systémy pro spravua’ e s Budov!

" {fo !epebwbuf mt jenitngkp o wj nfbdrij! {)bTAON*Up| v! nbuf sj . me
epebwbufmj!b!tubwfojou, n/

EPM (Enterprise Performance Management) -{ bn, _f o' ! obgpebdbpgt pw-0di ! gqspdf
a vykonnosti.

AMS (Software pro spravu majetku) -t mpv B ! | I pqujnbmj {bdj!qgpvB w.o0o -
b!jogsbtusvliuvsz!gp!dfmpv!epcv! Bjwpuoptuj!nbkful v
RPM (Sprava nemovitosti ) - zahrnuje Ukoly aprocesy souvisejici se spravou a provozem budov

bl gp{fnlcec-!tkblpB!jltpvwjtfk d di!{espke!b!nbkfulv
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CAE (Computer-Aided Engineering) -Qp. ub. pw, ! gpegqpspwbo . !joBfo stu
b! tjnvmb, o !tztu_,nz-!kblp! kf! bobm {b! Il pof, o di! g
(CFD).

CFD Computational Fluid Dynamics) -w' gp. fuo ! ezobnj |l b! uflvujo-! ny
ufl vuj oPdikatggorie CAE. !

CAPP (Computer-Aided Process Planning) - Qp.  ub, f n! g pjem posppwhoo !lgspdf t
TmpvB !'I!wzuw. _fo !'nbgq!usbt!b!qgspdftec/!

CAM (Computer-Aided Manufacturing) -qp. ub. fn! gpegpspwbo-! w spch-
gsphsbne! gsp! DOD!'tuspkf /!

PDM (Product Data Management) - Sprava dat o vyrobku, systém pro ukladani a spravu

technické dokumentace.

MES (Manufacturing Execution System) k f | t zt u_. n! _ {fo ! w spco di! gspoc

PLM (Product Lifecycle Management) - {fo ! Bj wpuo ip!dzlmv!,gswlv! g

CAPP,CAMb! ebme !tztu . nz!qgsp!lpngmfuo ! _ {fo !'w spcl"
Uzup!b!nopi _ ,!lebm !tztu,nz-!{bisovk d !se{o.-!tpguxbs
stavebnictvi (obr. 1.2-4)/ ' Qpet ubupv! u, diup! tztu_ ne! ktpv! tqfdj bmj
sp{isbo n-! lufs_,! vnpBiZvk ! fgflujwo ! {be.w-0 -! {qgsbct
gspkflupw.-o !'b!w tubwcz/!W .kfno-!joufhshbdracbwij hj u. mo
gspdftz-!tbmfltubl  'w sb{o, '{wzovkfl!lqg_ftoptu!sp{ipepw-:
kvalitu realizace projektu.
WL gpmpwjo, ! q_ gbec! wobl!Il!joufhsbdj! ofepdi-{ /! Qpem
tztu.,n!joufhspw. ¢i7jt " Uplot wjé fo plogmlisb, vk d !sp{u_ ©°u,
{eesb{Z&vkf! qpu_fcv! wzwjopvu! pufw_fo, !'tuboebsez! b! kfe

informaci v rdmci stavebniho projektu.

Jednou z hlavnich vyzevw! pcmbtuj ! joufhsbdf! gsp! npefso ! tgpmf,
ejhju-mo di!tztu_ ne! b! qpBbebwl z! ob! vBj wbufmtl ! |l pnaq
joufsqgsfubdj!jogpsnbd /! Qsp! gpegpsv! | bBe. ipymztu,K nv!
tgqfdjbmjtuc! w! fmflard2m). pw n!nbobBfsfn!)

Lm . pw !tgs-wdf!tztu_ nv!isbkf!sp{ipevk d |spmj! wf!

{pegpw, eo’ ! {b!l wbmjuv!w tmfeo di!jogpsnbd|-!tufko,
{pegpw, eo !{Db!  tmb!{bgtbo-!ob!gbgzsv!ofcp!imjo, o
Bcz! czmp! npBoflt pspmeofj tlogwlsmbtaspkipl.z{fo -1 kf!l of {c
tztufnbujdlz!joufhspwbu! b! t gmubiwbwlbBfswpovabjakb pkyu L up! bs
k f e op u ejake myceliym!kterét qpkvkf! kf eopumjw,! .  .tuj!gpeojlv!ep!

tdipgo,ip!tflg_j{gectpcpwbu! b!wzw kfu/

Firemni mycelium: jak se data propojuji s podnikovymi procesy

Qspdft!joufhsbdf!ebu! ep! bgmjlbd ! bl ebubc.{ !'kf! {bmpB
sc{o di! pee, mf(obrazek 1.2t4) Spedialstd jyhled@vaji relevantni data, zpracovavaji je
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b!g_fo.ofk lep!tw di!tztu,ne!b!bgmjlbd !I!lebm nv!w

LbBe' 'qpeoj |l pw !t ztu,K n- |tachnplogiiadatdbtzp je stronsef malast, ktarys p k ¢
kf! {bl p_f tistarickjeh eglee! B! s pt ufnevé pmped xg!_wlodgpgengc, ! i pupw di |
nf ouv -qlp-, 'lukebcvmfl -1 hsbgec! (brjl®gpsibta diz! gbgapme] | v-1 g
tuspnz! wlvs, ju.n!lpvtlv! mfabwbtgpbmphwfmt xké6nbb! epoyv b
systém podporovany a__  { édbornymin b o b Bf s z

Tztu.n!{ tl.-w.0 !blg_foptv!jogpsnbd !w!gpeoj!lv! g
t us pitnztl u)ampadhoubimbobBf se*-11ufs ! gvohvk ! kbl/p!wpej.
kjor vk !g_fopt!jogpsnbd !b! kfkjdi'!upl!ep!tgs.wo'
efektivni tok a distribucidatvramcit qp mf ,L  opt uj /

Pecpso dj-!tufko, !kblp! wpbghozufpot ds thgkn{ 'od Vl sk & k& bBuy
pro podnikovy ekosystém. Systémy pro spravu dat a obsahu (obr. 1.2-4 - ERP, CPM, BIM, atd.) funguiji

kbl p!w I poo,!jogpsnb, o 'e-mojdf-!lufs njluzup!{obmp
Tufko, ! kbl p! wl g_ spe, -!lefllbBe ! qgswfl!flptztu,nv! i
| bBe' ! Dbt u-ell!jopsBddf tsw!llqlpd dtoburzlulj ¢mpeopt uj ! jogpsnb,
systémové "datové stromy" (obr. 1.25* | of q_f et ubwvk ! kfol!nfdibojtnvt! gqsj
bmf! |l polvsfo, o !'w ipev-!lufs-!{bkjorvkf!vesBjufmopt

Mfto !'flptztu,nz!ktpv!g_flwbqgjw, 'qg_fto n!lpesb{fn!up
tusvliuvsz/ ! Tufko, ! kbl qpletl ypaEspwijuw-! IbtBu sopl!ju_ wssioatokaff! tt_bi!s{ pf n
gpeojlv!° I pmz!1l!°  spwo n!peqpw, eoptuj!blgvol, o n!pee

Il mvepl ! blsp{w, uwfo, !l p_foz!tuspne! {bkjorvk ! pep!
qf wo-! pshboj{b, o !'tusvliuvsb!bltubcjmo ! gqspdftz! q:
jogpsnb, o !flptztu.n!tqgpmf, optuj!b! q_ivbbg wbk 1]
epc diloftubcjmjuz!b!lsj{ !)Ytjmo,ip!w, usvi!lob! us]i
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Obr.12-5Jouf hsbdf! ebu! gsptu_feojduw n!sef{o di!tztu,nec! k f
nbobBf sz!b!tqgfdjbmjtuz!ep!kfeopuo,!jogpsnb, o

Npefso !di.qg-0o !sp{tbiv!w!qgpeojl.-o !tflwzwjovmp/!Ilpe
wjejufamol-gswaluz#! w! gpepc, ! {.-w, sbhmfo! Wb ! elpil mpvf olute!! bl g _gfs
tztu,nv#! |l wbmjubujwo, 'tispn.Be, o"din! w! dit jogpsjntldz ! ¢

gpeb_ !'tispn.Beju!b!{gsbdpwbu-!u n!wzoo I kflipeopub!

#1l pngptu#! kjB!{qgsbdpwbo’" di!ebu!b!ktpv!tdipgoz! {! o, k!

vyhodu

Historické j ogpsnbdf !t f!l tu.wbk !'opw n!lesvifn!lbgju.mv-1!]|
gspdfte! b!l pol Wsfowou,! W{bmpBfb.  n!ob!ebufdi!ofwzis.
vice, ale ten, kdo jich vice zna.

Qsp! tubwfcojduw !'up!{obnfo.-!q_fdipelob! ~ {fo-!qgspkf]l
pelo-wsiv!b!{be.w-0o !'{bl.{f{BhBBfqgpZ!l pp!sefj mfbwWh d e ediwb!
bl uvbmj {pwbo di!ebufdi/! Jouf hs-bystdmy,jCADymodelylsenzoty{ ! se¢{ o' d
loT na stavbach, RFID ! vnpBo ! wzuw-. _ful!lq_fto, ke !l gspho {z-!szdir
{gpBe, o n!{getpcfo nlofeptubulfn!bluv.mo di!ebu/

Qpemf !l tuvej fltqgpmf, K op DatgDrivdrdBnterprisef2@25(McKDgen&g b o z !

Company®, 2022[18]* ' cvepv!  t g, o, !tgpmf, optuj!cvepvdoptuj!

Im _pw di!btgflufdi!tw,! jooptuj-!peltusbufhjdl’  di
Ebub! g_ftubopv!c u!gpvibmht blmdpnz!ut fdll 6 fné omad pwlptkgwn, « t u
gspdfte-! {bkjtu ! usbotqgbsfouofgbupi,l plosup§l ployd ebmf B vvunppnBoc
pshboj{bd n! njojnbmj{pwbu! wmj w! mj et transpdregtipstapsv - ! t o
efektivitu rozhodovani.
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21. stoleti q _ f wekbdndmické paradigma naruby; ! { bu ndp!e_ wfltflspqg,. ! _ | bn
tdi pqoptuj ! gpi- o, ult uhsprickdletbludp d ¢ bwb- f @efl tqlptefl ! bt pw' 1

opw n! tusbufhjdl n! {espkfn-!1lufs' ! gpi-.-o ! ol pinu! tu
podnikani.

5 et A
_\. b

—_—
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KAPITOLA 1.3.
DIGITALNI REVOLUCE A EXPLOZE DAT

Qp. ~ufl lebupw.ipwpmppoav! kimd Ip !

Tubwfcojduw ! {bB w.!of QpWwhmpv] jqggpshbbw hfygmpbdj! ! o
(obr.1.2-5), kteryk f ' obg- kf ol ebuz-!'m{f!tpv, btopv!g-{j!ejhjubmj

w! pcepc !l bscpov-lufez!w! _f-ltlez!tflcjptgjbb![fn, ! g
1.3-1).
T! hmpc-mo ! ejhjubmj{bd ! tf! nopBtuw ! jogpsnbd ! wf!l tt
ufdiopmphjf! vnpBivk ! tispnbB, pwbu! ebub! ob! gqp{be -1 b
sp{tbiv-!tlufs  ltflkfou, l'q_felofe.wofn!{e.-m!lofnpBo" /
Qpemf ! Nppspwb! { .l pob-!lufs'" Igpsnvmpwbm! Hpsepo! Npps
Joufm-*-1ltflivtupub!b!'tmpBjuptu!joufhspwbo di! pcwp
vim.ebo di!ebu! {ewpko-tpcWkf!qg_jcmjBo, !l bBe,! ewb! s
THE ERA OF THE ERA OF
ACTIVE TREE GROWTH ACTIVE DATA GROWTH ﬁ IS
. .

wbilty

Tebwubiy  Pawh o blied  Temgh o g v b
g topmigae  Delsarewd  Peghimems Pt

s Maturity

CARBONIFERQUS THE DIGITAL AGE

300 MILLION YEARS AGO SINCE 19905

Obr.1.3-10-tuvq'!ejhjubmj{bdf!wfem!l!fygpofodj .-mo nv!o.sectu\

wf hfubdf!w!epc, !vifmo,/

[ bu ndp! tubspw, | ! nfhbmjujdl _ ! tubwcz-! kblp! kf! H" cf
{eplvnfoupwbo ! {obmptuj! wipeo ,! 1! pgbl pwbo_,nv! gpvBju
ti spnbB, pwiu!pwhbo, ! jogopgvpBs mbbduf!/ ! M{ f! up! gq_j spwobu! | ! fw
w' usvto di! sptumjo!l ! tfnfoo n!sptumjo-n!)obiptfnfoo’

sp{° _fo ! Bj wWbulBR2ob! gmbof u, /!

Qpepco, 'tflebub! {!njovm di! gspkf | umositelamzmalodti DNA bl ' nt j !
lufs ! m{f!sp{°|j _ p whojektesh apm duBichivb ®@! wbeogwhdefso di!o-.-tus
inteligence-t uspkpw, i p!v, fo !'b!wfml di!kb{zlpw di!npefme!)
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Claude, DeepSeek, QWEN, Grokv np B vk f ! ebub! bvupnbujdl z! fyus
novych souvislostech

Tufko, kbl p!tfnfob! {qgetpcjmb!sfwpmvdj! w!lo’

tfl #ebupw.!tfnfob#!{ .1 mbefn! gsp!bvupnbujdl"’

rz

{obmptu -!dpB!vnpBivkfl!lejhju.-mo n!flptztu,
n,o d n!tflgpBbebwlen! vBj wbuf me/

FIRST TREES - W w ANGIOSPERM
400 MILLION - . hi.’" 100 MILLION
B.C. B.C.
NO “SEEDS" TN 3 e ; ¢ "SEED' FORMATION
~| AN
i
Ch = @
) T
9000 B.C 3000B.C 2024
FIRSTBUILDINGS  FIRST RECORDINGS DIGITALIZATION

bi pwbu -
_fo | Bj
' w{ oj |

nen! wz\

Obr.1.3-2Ej hju-mo ! #ebupw-.!tfnfob#!isbk !tufkopv!fwpmv, o !

{n, ojmz!'flptztu,n![fn, /[

Tupk nf! ob! gsbiv! opw,! _sz! wf! tubwfcojduw -!
tusvliuvspwbo di! jogpsnbd ! {! npgwpm Ui binmeslpe]j

befl fyi
hjpu. oo

pew, uw /! Kfkjdi!#pgzmpw. o #Kmf{spltpw fdckioljdpuer md w)f MWN *d!i ¢

of kfo! gp{pspwbu! ejhju-mo ! {n, oz-! bmf! blujwo, ! tf! gy
flptztu,ne/! Updkdfloup!fenspmjvud-frho ! sfwpmvdf-1! w! o B! tf!
kamenem nové reality
NopBtuw !ebu! wfltubwfcojduw ! esbnbujdlz!sptuf!
gscc, iv!idfm,ip!Bjwpuo ip!dzlmv!tubwfco di!gspk
posunulo stavebnictvi do éry velkych daf20].
-Qspg/!1 boh! Zboh-!lbufesb!tubwfco ip!joBfo stuw !bl!bsdiiju
Wuhan,.
Setu! pckfnv! ebu! w! jogpsnb, o n!w,  lv!g_jgpn o-! fwpmv

{n, ojmle.wopv!lsbkjov! gmbofuz-!tpv, bto-!jogpsnb, o !
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NopBtuw ! ebu! hfofspwbo' di!w!npefso !tqgpmf

W gptmfeo di!ewpv! mfufdi!czmp! wz uw[allf! oPpe!!:slpd !vwe3fid3i4!!flyb

mpw, | -1w, fuo, ! gspgftjpo-me! wf!tubwfcojduw[22lawzhfof s
df ml pw ! pckfn! ebu! ob!tw, u, 'ept.iof! w!spdf! 3134! 751! {
q_flsp., 1291! {fuubcbkuc3.ufez!291+21 26! nfhbcbkuc!

Ubup!jogpsnb, o ! fyqmp/{ ftvwndlezknihfiskuwphannesdm ! qsf df ef ot !

Hvufocfshfn!w!26/!tupmfu /! Qpvi di!qgbeft.u!mfu! qp!
{ewpko-tpcjm;!c,ifnlo, |l pmjlbleftfuj mfuno!czmp! wzujo
sv. o, ! {b! qg_fedR4{ Edoif!t2!kxInif!'mfwy'lel z! kfo u, ! szdi mf ko~

ob!tw, u, 'tf!{ewpko.tpcvkf!l bBe,!u_j'!splz
W{imfefn!l!tpv, bto. 6 nv! unf stayebhicsvicpbteneidl ygemhefovatv ! ¢ b u !
c.,ifnto, lpmjlbltg_o°ou dilteftfujmfu !'upmjl!jogpsnbd
qg_fedip{ !'ijtupsj]j
A TREE TWPICALLY AVERAGE PERSON
LROWS 3 ' ‘ AENERATES
2mm (:15:;,: 2 Mb P \l
PER SECOND PER SECOND - -;I
m . P
ﬁa:, ¥
2*10" mm® 2710" Mb N A
BIOMASS 3024 PArAmass 0y 4-(;‘_ ok " ;
=T . o ' ¥ Ty

Obr.1.3-3Ef oo !vim-e-o !ebu!l bBe n!{bn, tuobodfn!ob!gjsfno !
o~-sctuv!ebu/

Wl eofo o n! tw, u,! tubwfcojduw ! wzuw. _fk ! j! nbm,! gj sn:
informaci a digitalni stopa i malé stavebni firmyne Bf | ept i opvu!l eft -pél hpeghmebku
b! w I sfte! bB! gp! gpuphsbgjdl /" Q. f et piajin~-bebBéfo{ psdi ojpbl !
wzhfofsvkf!wlqgsen, sv!btj!2-8!NCl!ebu!{b!tflvoev-!peqgp
rok (obr. 1.3-3).

Qplvelu n!21!'mje !blujwo, !qgsbdvkf!gpv{f! 4l ipejoz!efo
efoleptbivkf!(@OWL34hj hbcbkue!
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I'.'ll:F:l:|
ooo

= 180 360

MB/DAY

Obrdzek1.3-4Tgpmf , optu! t! 21! {bn, tusdBddj 'hhfthdofcdbkkife!! @ bjud rjf Bm,,

[ b! g_feqpl mbev-! Bfjéectplwvk! djis!b)d{povzou fdli !l kefbludq _f qt - o! of cp! t
mjefdi! wzuwp_j u! cepw, ! o, I pmjl '({tlupwff | o hlj hbichlkiug! wjp
jooptuj!gjsnz*

~

Kflufez! {_fkn,-!BflofkfoBf! hfofsvkfnf!ltu.-mf!w df!eb
tgs-wz-!vlim-e.o !blempvipepc,!eptuvgoptuj/!B!{bu nd
serverech, v souvislosti s digitalni transformacizb,  o. ! tu.-mf! w df! gjsfn! wzvB w
{ -1 mbel!tw,!jogpsnb, o !jogsbtusvluvsz/

Naklady na ukladani dat: ekonomické hledisko

W gpt mfeo di!mfufdil!tu-mf!tw df!tgpmf,  optu !{be.-w.!v
tgpmf_ optu! iptuvkf! gpmpwjov!tw di! ebu! w! dmpvev! q_j!
mohou se jeji naklady na ukladanidatl b Be' ! fnw'to jo-80USD[ZBNL

Qsp! nbmpv! tgpmf, optu! t! uzaqj dhbhong ! | wibpeszd jd bh fdripwew o
gpi zcpwbu! w! _.ev! tupwfl ! bB! gqp udbczek 1.3Bpw!! og Jfptnjuljbt! naf! ue
dpB! q_f gtopwh wid.-dmoo, p!lv! gj obo, o ! { - u, B/

Qpemf ! tuvej f! t qpEnferprsgs Outjourcd paasSionage assComplexity

Grows" [26], kterase dotazovala 214 osob s rozhodovaci pravomoci v oblasti technologické

infrastruktury. [26], kterd se dotazovala 214 osob s rozhodovacimi pravomocemi v oblasti
ufdiopmphjdl ! jogsbtusvliuvsz-!w dflofBl!u_fujob! ps
wzspwobmb!t!sptupvd n!pckfnfn!b!tmpBjuptu !ebupw
podnikc ! e« wbk ! g_feoptu!npefmv! {bmpBfo,nv!ob! q_feqmt
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= 2 41500 '@%
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Ln oog' LE00) oo’
ooo ooo
%0
Dol 40D B e {1 D B o b VDAl Do VD :,IJ"-_\Q‘{‘.*
WEEKS WEEKS
Obr.1.3-5Q_ftvo!ebu!ep!dmpvev!neBf! {w ojuln,t o !o-Ilmbez!c
jtvitgpmf, optuj!ttqgpvi nj!t21!'{bn,  tuobodj/

Tjuvbdjl!e-mf! 1l pngmjlvkf! {szdi mfo,!{buBM,COAFMPHMI&pvVepw d
aERPt ztu.nz-!lufs ! e.mf! {wzovk ! o-| mbez! obijsoul m-e. o
tgpmf_ optumfebdfégkttpcz-!kbl! pqujnbmj {pwbu! o1l mbez! |
dmpvepw di!tmvBfc/

Od roku 2023 se saktivnimw' wp k f n! wf ml * di ! kb {*2 { ow bdniz!! mp e@fj md !q)_MNMN v g
ebu/! Tu.-mf!w df! tgpmf, optu ! vwbBvkf! pl upn-! Bflcz! ob
cf{qf o, ko Ib!w ipeo, ko vidsthichsdrverpc.- wbu! j ogpsnbdf ! ob!

W u_ up! tpvwjtmptuj! wzt uv qvdoudovehn lukipgaqi_afzpacdvanipdupee | pe |l mp
nezbytnychdatwf ! qspt g, di ! mpl - mo i p!ahlt b¢ffa@ VdKddjlkpwogin!! MM
[271{ eecsb{ojm!l hfofs.-mo ! _fehpufmiplgpgp moiptaj! tNfdeslpt pglup
aplikaciof cp! dmpvepw dli!! gspwoe !olbbSe{o di! | pme! cvepv! bl
ebubc.-{ di!b!bvupnbuj {pwbu!gvoldf!sec{fo diltztu, 6 nel/

[.JTubs' ! gq_ tuvaq! Izpracovanpdaticszpr! nufbrl bpunj' df1!IBf ! | ez B! t j !
w{gpnfofuf-!"kbl!se{o,!'"gpeojl pw,!bgmjlbdf! _foj mz
Tgpmf optuj!gspe-wbmz!mjdfodf!ob!uzup!l pofl upsz
model. SAP[ERP ! kf !l kfeo n! {! I mbtjdl  di!q_ | mbec;!Il!ebu
gpv{flufiez-!qgplvel!ktuf!n, mjltgs-wo !l poflups/!
w{ojlof!j!w!qg_ qbld,]RQjioutshgttdbmbhfplieuYBI! |l ufs" !
kflo-tmfevk d ;! Nztm n-!Bflw! _ _flbhfoucec!\BJ"!tf
fyjtufodf!gpeojlpw di!bgmjlbd /! QspupBf! |l ezB!tf
databaze s hromadou obchodni logiky

-Tbuzb! Obef mmb-1! hfofs. mo  Jrozhoverpmw kamdl BGR,2024.[28 pt uj ! Nj dspt g

W! upnup! gbsbejhnbuv! kef! gq_ tuvg! MMN! {bmpBfo' ! ob! ebu
joufmjhfodf!tfltu.w-! qgsptu_(dbea23obrn22d)f {j ! wnBj wib u f mj m|j ko
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_fcbdawptdd ! fepykshbodib! {wzo vkfltf!fdflPujupjnulp! gqpe o]
s-dj!tlebuz!cvefgpubwmfd#Qspwpopubdiwbptv! wl _.elblto

i peovu /! Nbtjwo !ejhjubmj{bdf! gptmfeo di!eftfujnm

u
q
u ndp!bsdijufluvsb!cvepvdoptuj!tflufgswf!vuw._ -1
{
of |l pouspmpwbo n!ispnbe, o mljeobgup!swifbe nob Inlv!!ogp w un vB!Ifgos pf

Hranice akumulace dat: od hmoty k vyznamu

Npefso !gpeoj !l pw,!spf{w, kektfblggohok! ! w! gpen ol .di!
ebu! bl gp, fulbgmj !l bd !w!spwopw.{f!t!npBoptunj!JU! pee
ejhjubmj{bdf! wfemb! I'! of | pouspmpwbuf mo,nv! o.sectuv! |
q_ftzdfo !jogpsnb, o ip!flptztu,nv!gjsfnl/

Tfswfsz! b! " mpBjou, ! ktpv! eobtf {gyzbdpwboztiof b'!" wefopvlg
informaci, kterét f ! of t uj i opv ! qs amchl®ziracdjiwznam. Omgzaenépddnikové zdroje
tj!t!tupvup! { - gmbwpv! ofepl - Bpv! qpsbeju! silbse)pktetn! t f! i s

wzBbevk !'sv o !{gsbdpw-o -!bcz!{l!ojdilczmp!npBo ! {
Npefso !tztu_ nz! _ {fo !gjsfnlubl! btupl!usq !jogp:
gpsptum !c_f rbofn!b!qgplszu' ! gemusuovsrici N t up! w' Bj wi
gpeojl pw,ip!flptztu_ nv!w{ojlbk !j{pmpwbo, ! pcmbt uj
of wziovufmo, !wfefl!lflto Bfo !dfmlpw,!fgflujwjuz!

Qp! empvi ,n! pcepc ! fygpofodj -mo ip!sctuv! ebu! w! gpt mf
g-{f! obtzdfo ! b! o~tmfeo_,ip! pdimb{fo /! BB!  mpBjo u, !
gptvov; !ebub! kjB!ofcvepv! qgpvi egickymedkoferh.uf n! gsp! vl m. e

T! sp{wpkfn! vn, m,! joufmjhfodf! b! tuspkpw,ip! v, fo ! n
{gsbdpw.-o ! jogpsnbd ! b!q_fk u!pe!l wboujubujwo ip!se
tfl cvef! nvtfu! tubwfcojduw ! gofipomopBpewwizewu! fld {!
struktury, integrity a analytické hodnoty.
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Obrazek 1.3-6 Izolované zdroje dat brani sdileni informaci mezi datovymi systémy.

| mbwo ! i peopub! kjBl!oftgp, w.!w!nopBtuw !jogpsnbd
joufsqsfupwbu!b!'q_fn, oju!ob!bgmjlpwbo_ ! {obmptuj! vl
tflebub!tubmb!tlvuf, o, !vBjuf, o' nj-!nvt lc'lultqgs-.- w
p w, vanp, strukturovana, uklddana a analyzovana v kontextu konkrétnich obchodnich

| pme/

Qspdft! bobm {z!ebu! wfl!tqgpmf,K optuj!tf! gpepc-.-!dzl mv! Bj
nmbe di!b!tijrmepdig. trudgruspnz! pevn sbk -!sp{l m.ebk ! tf
sctpupw, ! bl eplpo, fo,lgspdftz!tflgp!tw, nleplpo, fo ! tt
tgpmf optuj!bloblpofd!tf!tu-wbk !jogpsnb, o nlivnvtfn
dat.

Wl gsbyj!kflwe bl!ufoup!dzlmvt! btup!g_fsvefo/!N tup!p
hfpmphjdl n! wstuw.-n-!lez!tf! opw,! tztu,nz! wstuw ! ob!
eetmfelv!iupip!w{ojlbk ! oft po s!ppec,!ijvolg{posbnnbp tou !!#bt!j|npor#g nj


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

DIGITALNI REVOLUCE A EXPLOZE DAT27

Ebme ! I splz;!pelufpsjflebull!lgsblujdl’ ™ n! {i

W wpk!ebu! wfl!tubwfcojduw ! kfl!ldftupv!pe!imjbofee ail!l ub
w'  {wpv!ofo !tispnbB, pw-o !jogpsnbd -bbmfcf{ opdywp Ho'!!

wzuwp_ !tusbufhjdl' ! {espk/!Br ! vB!l kf! wbo fl spmf! nbobeE
dat a prace s nimi bude v budoucnul m _ pwpv! epwf eopt u

Qsp! tisovu ! u_, up! ., tuj! kf! wipeo.,! {eecsb{oju! i mbwo |
ejtlvupwbo,!q_ tuvgz!wf!wbojdi!lbBepefoo di!” | pmfdi

Qspwf_ uf!ptpco !bveju!jogpsnb, o di'luple!
(0 Wzuwp_ufltjltf{obn!wo fdi!tztu,ne!b!bgmjlbd -
(" P{ob, uf-1tleflus-w uflofkw df!_ btv!wzimfe.w.o
(P Vs, fuflttw,!Im _ pw,!{espkf!jogpsnbd
(3 Analyzat u- wbk d i p!qgsptu_fe !bgmjlbd !{!imfejtl:!
T o b B upfothéizetlprocesygpe mf ! ©* spwo ! bobmzujdl ! wztq, mptuj/
(J své ukoly popisnou analyzou (co se stalo?).
(0 Qptuvgo, '{bw.-e, kuf! efalbPhoptuj !l v!)gsp, 'tflup!

(7 Q_fn omfkuf! p! upn- kpgrddiktivniv(cosss stadef?)ta fordskriptiyni f k= u !
)dp'!'e, mbu@*! bobmzuj df/

[b, o, uf!tusvliuvspwbu! gsbdpwo ! ebub!

(O [ bwfefo !kfeopuo,ip!tztu,nv! gslpll gfpkn!f olptwu ! !
qpvB w-uflqg_jltw,!qgs-dj/

O Wzuw. _fo !obcmpo!qgsp!. btup!gpvB wbo_ !eplvnfo
(0 Qsbwjefmo, ' bsdijwvkuf!eplpo, fo,!gspkfluz!t!k

J!'lezBl ofneBfuf! {n, oju! dimpvtwogpbsnbvoofkitdths mppud y o
wmbtuo nj! gspdftz! b! espco’ njOHntfu? Kwf -n!j Bfw! tl IbvBefp ed -o!
oftgp., w.! w! kfkjdi! pckfnv-!bmf! wf! tdipqgoptuj! { tlb
tusvliuvspwbo.! b! bobmz{pwbo ,! tpvcpsz! ebu! npipv! n u!
sp{ipepwbd di!gspdftel/

Webme di! ~tufdi!lojiz!qg_fkefnfllfllpols,uo n!nfup
ob! {getpcz! usbotgpsnbdf! oftusvliuvspwbo di!jogpsnbd
ufdiopmphjf! gsp! bvupnbuj {bdj ! b o budavatjefektivni mialgigke s pc o, !
flptztu.n!wfl!tubwfco !tgpmf optuj/

e

el %

—
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JJ!’ " TU
JAK SE STAVEBNICTViI UTAPIi \DATOVEM
CHAOSU
Esvi ! <tu!kf!w, opw-ob!Ilsjujdl  'bobm {f!w {fw-!1ufs"’

qg_j'qs-dj!t!sptupvd n!pckfnfn!ebu/! Qpespco, 'ktpv! {Ilop
sp{u_ °u, optuj!jogpsnbd !b!gfopn,o!#ebu!w!tjmfdi#-11
rozhodovani. Zkouma se problematika HIPPO-q _~ tuvgv! )1l j hi ftu! Qbje! Qf st po(t!
Pgjojpo*!'bl!kfip!lepgbe!ob!l wbmjuv! nbobBfstl di!sp{ipe
gspkflufdi/!"Qptv{vkf!tflwmjw!ezobnjdl dil!lgpeoj!l pw di
t mpBjuptuj!ob!jogpsnb, o ltuplz!bl!tispwp{o ! fgflujwjuv/

q_ | mbez!upip-!kbl!oben, so-!tmpBjuptu!tztu,nec! {wzo vk
gmfyjcjmjuv! pshboj{bd /![wm-°ouo !qgp{psoptu!kf! w, opw-
gspgsjfu.-so njlgpsn-uz!blqgfstgqflujw-n!wzvBju !pufw_f

tubwfcojduw /! Kfdflhgefdbweob! l ppdglugbspw n!flptztu, ne
{bmpBf ovnn!mo H!j oalfLM ktérd nunihjalizuioben, sopv!t mpBj upt u!
btufdiojdl tqg_fl . Bl z/
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' n!lw dflo-tuspke-!u n!fgflujwo, ke Il gpeojl

Ob! gswo !gpimfeltf!neBf!{e-u-!Bfl!w dflejhju.mo di!o
of o /! T!Il bBe ntopw n! _fofo n-!brtvB!ltfl!lkfeo-!p!dmpv
Fydfmv-! g_je-w-! tqgpmf_  opttw.!fep! tevh-rieptluanshtjlukunifos i Ip ! lyts
integrovana s ostatnimi (obrazek 2.1-1).

Ebub! m{f! gq_jspwobu! I'! vim ! ofcp! spqg, ;! i spnbe ! tf!
oftusvliuvspwbo di! gspdfte! b! {bgpnfovu di! gpsn.-uec/!
jogpsnbdf-tnvt !tfleptmpwb! gspeusimao! wgtouwbwj ! {btubs

DATA ™

manager

unstructured data

databases and tables

useful and valuable data

=

T
e

Obr.21-1Sc{ opspe-! ebub! uwp-i"zlat&' pognathyfs@ztraceji v gesldgickych !
ipsojo~diltztu,npw,!tmpBjuptuj/

LbBe-!opw.-!bgmjlbdf!{b!ltfcpv!{bofdi. .-w.ltupqv;!tpvecp
Kfeob! wstuwb! kf!im ob!){btubsbm.!b! {bgpnfovu-!ebub*
Bvmb! Yv{bw_fo, ! gspqgs| fiotegoowat*!/ ¢ @pn uwzx-fInl yfbg vl dff hi{efjlhj
tgpmf,  optuj! tu.-mf! w df! gpepc-! {.tpco |lv!I ofl pouspmp
ztraci hluboko v podnikovych serverech.

T!' 1 bBe n! opw n! gspkflufn!bl!lbBe n!opw n!tztu,nfn!t/
ubl ! dft ub!khialitninfBg¢ wdcm/ NEptubu! tf! 1! dfoo,nv! #1l bnfoj #!
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strukturovani informaci, "chunking", jejich seskupovanie p! t nzt mvgmo  di ! dfmle! b! fyu
ecmfBju di!gp{obul ¢! qslgdvého rodetoyadiuw n! bobmzuj |l z! b!

Ebub! kt pv!idfoo-!w, d! b! wz éeerB datagpracovdvai2®! t bnpuo !t
-TimBernerssMf f - | puf d! Xpsme! Xjef! Xfcv!bluwesdf! gswo ! xfcpw
Of Bl tf! eb#df oapohwlpdnf#!mpw n! gpel mbefn! qsp! sp{ipepw-
q_ gqsBPwpw/! tgs-wo. ! g_fe{gsbdpw.-o ! gspn, o ! scg{opspe.

vBj uf_ o' ! j og pkeerybe pak stane nastrojem pro progndzovani a optimalizaci.

Qbovkf!nzmo.!qg_fetubwb-!Bf! Il ! {bi-kfo !bobm {z!qgpu.
kfltdi pgoptu! gsbdpwbu!tfl!oqgjobw nj!ebuz!of{czuopv!

Process Documentation Strategic

autormation @ and decisions ¥ planning

Data structunng = Furecastlng & ﬁ.] & machine
& modeling § rlsk aas#hsment learning

Past project
records &

Lessons learned & g Data archives &
industry benchmarks {88 databases

Obr.2.1-2Ebub! kt pv! I p_fopw n‘!tztuanfn!b!{‘lmbefn!qpeoj I« 0
sp{ipepwbd di!qgspdftel/

T'u n-! kblttfltufdiopmphjflofvtu.-.mf! wzw kfk -1l nvt ||

hodnotu z dat. Tuf ko, ! kbl p! spgo,! b! vi fmo,! tgpmf_ optuj! cvevk

tvspwjo-!nvt ltfljlqgpeojlz!obv, ju-!kbl!_~ejulupl!opw

df oo, ! gqp{obul z! {1 of qpvB wbo' di -! amf_dms m.j wd wkbfol' wdfi !l thu s{b

zdroj.
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Prvnim krokemk f | wzuwp_fo ! gpin/ ! BepLpw! dif kwwl mpee®, ke ! o.tu
izolace dat a viceforméatovychdat- ! gpl ve! cvepv!tgpmf, optuj!obe- mf! gsbc
Qpl ve! ebub! fyjtuvk ! pee, mfo, !'peltfcf-1bojBlcz!tf! w{
fgfluv! #ebupw,ip! tjmb#/! Obn tup! kfeopuo, nubehyl po{jt
wzobl m.-ebu!gsptu_felz!ob!tmv, pw-0o ! bltzodispoj{bdj!

Ebupw-!tjmb!b!kfkjdi!epgbe!ob!w | pooptu!t

Q_fetubwuf!tj-1!Bfltubw ufl!t emjou, -!'bmf! |l bBe"  !u' n!n
|l pnvojl bdf! b! ebme ! em-Be ! tjmojdf-! bojB! cz! tf! w{-
of pegpw e.! puwpsecn! wf! { ef deib-kI W' qupbei npbwB, !re! bbd! i tujznh ooj fdpf e! gty
gpmpBju! {fopwv/

Ubup! tjuvbdf! ofo ! kfol!izgpufujdl n!td,o-_fn-!bmf! s
W{imfefn!Il!wfml nv!qgp, uv! hfofs.mo di! b! tsystéempae bwbuf r
cf{!kfeopuo_,ip!lppsejob, o ip!dfousb!tf!qgspdft!n, o !
|l pogmjluec/ ! Up!we flwfefllfl{ob, oo nl{gpBe, o n!blo, | pm

Lmbtjdl-!tjuvbdf!lobl:tbhbwfojdkf! kplptveopbmtlepe.wlb!
Q_j!l pouspmf!jogpsnbd !'w!secf{fo di!tztu,nfdi!qgspc i-!

& Misttrob! tubwec, ' 31/ ! eof! q:"Efgll pwd ejpmjd! ktvd fqlspfkd'd uew -1 1

& Projektovynbob BPMS)pe e, mf o ! wf _ f-RCof edoi, 'of bl Ik-f{Vfrgkmj q s b wf o p/
systtmu[PMIS]t f 1 q ©°o f -1 Bf !l w {uvBéh! mbpepwb{ puBe@#! {._ |/

@ Tgfdjbmjtub! epebERRE®DtFSQp) _f u- {bBde25¢.pe-. wl b!

& Ebupw ! go8plbd 8!)pfepee qrfwo, € o . ! {\PMISGeuwatumsld. o ERP;je!
to25.Nf { j! FSQ! b! QNJT! offyjtuvkf!gspgpkfo ! PsefsJE-

Upup! kfluzqgjdl ' 'qg_ I mbe!jogpsnb, o !'nf{fsz/
% Qspkfl upwhif ob b BnfislilR"@ddavkakovanit f | { qpB. vkf-1tubwfojo i
kbto,-!'"lep!kf!l'{blup!{pegpw, eo’

Q_ .jopv!jodjefouv!czmb!j {pmbhhsbebubwt &éopdif ot nt eb
wzuwp_fo nlkfejo.ip! mpBjou,!jogpsnbd (ApachetNiFippnbuj { b
Airflownebon8n)m{ f | pet usboj u! tj m. Ba ulpn etody mabtrpj¢ dudoa t u , nz / !
gpespco, !'sp{fcs.oz!wlebm di!, tufdil!lojiz/!
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Planned Costs
N Current Costs

EDO0

6000

4nona

Costs in million suras

2000

Stuttgart 21 Airpart BER Eltsphilharmione
Frojects

Obr.21-3Tspwo-.-0 !gm-opwbo di!b!tlvuf, o di!o-|l mbec! ob! wfm

O, nfdlyv
Upu, B!l tfl e, kflt!gpeojlpw njltztu,nz;!ofkgswf! tfl! wzu
pcspwtl ! gsptu_felz! ob! kfkjdi! joufhsbdj! b! ibsnpoj{b

gspnzomfoz!pe!{b, -ulv-"!ofczmp!fcoz!!jecbwfbh sredifw.wcfckf d !w!beq |
di bpt-!qgpepco, ! kbl pl!ofl ppsejopwbo’ !tubwfco ! gspdft
Podle studie KPMG 2023 "Cue construction 4.0: Time to make or break” pouze 36%
tgpmf optu !fgflujwo, !te m !ebub!obqg_ . !pee, mfo nj
gspcm, nz!lwemj! | #pmad@@bho’ n! ebupw n!

""

-y |
‘I degjgn 1= calculation
Eaﬁ‘pﬂl‘lment = department
-— w-
e

A -
.L

Obr.2.1-4M_, ub! pcu Bo, !tispnbB, pwbo-.! ebubl!'idch"s spnbe ! w!j{pi
sj {]j | haebudbuBikdywz v Bj ub
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Gjsfno ! ebub! ktpv! vmpBfob! w! j{pmpwbo'  di!tztu,nfdi!
LbBe !'{!lojdi!pctbivkf!dfoo,!jogpsnbdf-!bmf! ofeptubu
w{.kfno, 'qspgpkfl/lol Ulpug!lpee tmf oappt u! cs.- o !'uplv!iebu! b!
wje,uldfm ! pcsb{ k¥ Qs p qdmkipan mpuBjdui' upg'stpjdnilt ! q, tupw. o ! g
managementu, abyt f ! olgv fjom® f u! kf eopumj w,!'.jogpsnbdf! nf {j!ltzt

Qpemf! tuvejf! XFG! {! splv! 3127! kf! kfeopv! {! imbwo di
tgpmf o di!ebupw di!tuboebsec!b!sp{u_ °u, optul/!

Tubwfcojduw ! kf!lkfeo n!{!ofkw df!sp{u_ ©°u, o di
joufsbldj!w fdi!" btus lec!ipeopupw,ip! _fu, {df!

- Sy tové ekonomické férum 2016: Formovani budoucnosti

O-wsi - ~_j-!'!nbobBf _j-!"Ilppsejo-~up_j'!blw wpk-+._j!_ btup!
tmpBju,!l ppsejobdj/!Ufoup!qg_jsp{fo"!tlmpo!wfefl!l! wz.l
w! s-ndj! tbnptubuo’ di! tztpmpwho” din!l twz tdd ! ruch!l fpywj tdu v K f{-
q_jn, u! kft 1 ft tgpmvgs-dj /! btfn! Il bBe ! tztu,n! { tl !

pee, mbobB®sizek1.2-4)- ! dpB! joufhsbdj!e.-mf! Il pngmjl vkf/

Obr.21-5LbBe’' !'tztu ., n!n.!ufoefodj!ebuw! | UGswinkfua_Ffeobijl
zpracovavat vhodnymi nastroji [31].

[ b, bspwbo 'l svi!w!gpeojlpw di!tztu, nfdi!wzqgbe.!o.tm
_fofo -1 gbl!  fm ! wztpl n! o.l mbececn! ob! kfkjdi! jouft
| pncjopw-0o !'tztu_ ne-!sbe, kj! qusbndfvdki /!!'wfpl!twe fdli{!wz{o bvwk ff!
JUl gsptu_fe ! b! {u, Bvkdbrhzgk2fl8)i palbobBbpjw! bbFp6bd! ) sj uj
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bmf! n.mplez!bobmz{vk ! kfkjdi! q_ joz!b!'{getpcz-1kbl!
tztu,nz-!bmf! kfkjdi! obisb{fo ! wzBbevkf! {ob, o,! jowft
ectmfelv!iupip!jlgplvtz!p!épk!t{geppemknfh! btup!tjuvb

| mbwo n! ecwpefn! peqpkfo ! kf! vg_feoptuidpw-o ! bgmj!l b
tbnptubuo_ ! tztu,nz! ofcp! oblvgvk ! i pupw.! _fofo | pel!
wzuwp_fo nlevgmjdjuo di!bltoflpngbujcjmo di!° mpBjor!b

Q_flpo.o frapmgtacawmBbevkf ! sbejl-vmo fleopwulogo tebg! q_fe!
Tgpmf optuj!nvt !ofkgswf!wzgsbdpwbu!tusbufhjfltgs.wz
of cp! {blpvgju! _fofo -1 lufs.! cvepv! gsbdpwbu! t! kfejo
qg_fl Bl z/!

Wtuvgvkfnfl!epl!lopw,ip!tw, ub-!lefl!ktpv!ebub! npBo.

-Ujn!P(Sfjmmz-!hfofs.mo ! _fejufm!tgpmf_ optuj! P(Sfj mm:

Studie McKinsey Global Institute "Rethinking Construction: the path to improved

productivity") 3127* ! vI b{vkf-!Bfltubwfcojduw ! {bptu-w.!{b!
transformaci [32)/ ! Qpemf ! u_ up! {gs-wz!neBf! {bwfefo !bvupnbuj
gmbugpsfn!w sb{o,!{w °julgspevliujwjuv!bl!to Bju! {us
gpu_fcv!ejhju-mo !'!usbotgpsnbdf! {ecsb{BJykf!ubl ! {qgs
lufs-!{ecsb{&ivkf!Im _ pwpv!spmj!joufhspwbo di! gspdf
stavebnictvi.

W t mfel f{nbwk fndpBlfw! gpt mfeo di! 21! 111! mfufdill czm!i mb
of eptubufl!ebu-!t!mbwjopv!ebu!b!tztu nec!qgsp!tgs- . w
problémem-q _f n edbuv!! dpB! {u, Bvkf !l obmf{fo ! gs-wo/!tgs.wo’

Rozdilnddatovasilaof wzi ovuf mo, ! wfepv! |t d . BkeaBydath V Wy sspcmbrey ! w
of { -wjtm di!tztu_, ne!npipv!uzu,B!"  ebkf!fyjtupwbu! w! sc/{
dpBzuw. _ !'ebm ! gpu Bflqgsp!vBjwbufmf-!luf_ !nvt ! vs,

Evgmj dj ub! b! of edattkibb pf!l e t!mfvwed mj! od!kf eopuoptu

L w cproplému datovychsinvt ! nbobBf _jlus-wju! {ob o ! bt! wzimfe-:\
tfltgpmf, optuj!gpkjtujmz!qgspuj!qgspcm,nen!t! ]| wbmjupyv-
kf!{b!wzimfe.-w-0 -!pw, _pw. o vertikdlgonebtopovBifnsbect/ pl wlfoo ulpel bau ! ptet

gpv{f! {wzovkflczsplsbdjj!b! {gpnbmvkf! sp{ipepw-o [
interpretace, zejména pokud neexistuje jednotny standard pro jejich ukladani a zpracovani.

T!nopBtuw n!tpguxbspw divposlednifdesetletis pt upvukbeép!ipivsz! q)
kflgsp!l podpw, ! vBj wbuf sif hevhodnérkialitedatnTf ulf j kuo, - klo e b!ugbs-p! conmfnl It !
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i peopubnj-! m{flozo ! obm, {u! wbrézek{2d6)di UpzwtiehF Hl gplLbE
| podpw, ! vBjwbufmf-1lezB!tfltobB !vs, ju-!lufs.! wfs{f
vede k chybam v analyzach a nakonec i v rozhodovani.

Bcz! tf! nbobBf _j! tgpmf,  optuj! gpkjtujmj! gspuj! gspcm,
w df° spwi@ pwpv!czsplsbdjj!pw, _pwbd di!nbobBfse/ ! KFfKkj
b! peftmbu! gpBbepwbo.! ebub! wf ! gsesnnsi brientovatvvafspleti b ! w' | |
sc{opspe’" di!tztu, nel/

(2] 1 o [
['.nii*E}{ a CAT = ATYPE B EHS |
: ‘ | B 2] PREIS = 400% ; .

ONE AR/VR GIS

=8 PREIS = 200%

Obr.21-6Q_j !tob{fl!obk u!tgs-wo-!ebub!nvt !nbobBf _j! {bkjt
nf{j!se{o" njltztu,nz/

W gsbyj!wo bl!ufoup!npefmlg_jo-° lopw,!tmpBjuptuj /! G

rozptyleny v mnoha nesouvisejicich rozhodnutich, stadvd se| bBe' ! gpl vt ! p! { t1l .o !

bl uv.-mo di!jogpsnbd ! gsptu_f eoj ¢obrazek.1-6 azkymmjsem ! sp{ i p
- btpw, 'o.sp, o nlblo-dizmo" n!l !tdizc-.n/

Tjuvbdj! {ipsovkf! mbwj ob! ej hj u zaplaenchovymi ridstrbjipkteré!seT p g u x b «
{ebk !'c ul!tmjco,/!Bmflcf{! kbto,!tusbufhjfltgs.wz! et
bmf! obpgbl ! wzuw. _fk !ebm ! wstuwz!tmpBjuptuj!b!evgm
sefiimyocitak ! w! kfo u, ' sp{u_ °u, o, ko n!bldibpuj.,u, ke n!jo
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Investor Planning department Data Project management Projectdata  Construction site
4 Flarart rais . : i Yanous ala unrelated and different quakifications
ool e different quallfications WIS TormL management programs dizparate data and gaps between teams
clear task and gaps between teams
.

Obr.21-7TmpBjuptu!tztu, nec!b!sec{opspeptu! ebupw dilgpsn.-ue!
procesu konstrukce.

W fdioz!uzup! gspcm,nz! tgpkfo,! tfl!legswiwpv]j hqpBeulwj! g

wfefo ! tgpmf optuj! Il ! eemfBju,nv! {kjou, o ;! ofkef! p! p
o-tuspkf!gsp!{gsbdpw-0o !ebu/!Tlvuf_ o' !lecwpel!tqgqp, w./!
wWzuw. _ -!qg_jk a@a.-!vim-e.!blwzvB w
Lm _fn!lltuswbm, nv! tq, diviofo !ipocb!{blopw nj! #{.
ebupw, !l vmuvsz! wflgjsn, /!"Up!{obnfo.-!gpwbBpwbu! ebul
!

|l wbmjuv-!"joufhsjuv!b!sfmfwbodj!ebu!qgsjpsjupv!ob! wo

"fofo lejmfnbuv!IlI wbmjub! wfstvt!|lwboujub!tgp, w-.!wfl!w
evgmjdjuz-!petusbhbvkf! ofl po{jtufodf!b!tkfeopdvkf!jog
tgpmfimjw ! {espk!ebu-bpbhbiwvbpBt{ gl mMmbe.!m{W! bfojubpéi

Wl pgb, o, n! q_ qbe, -1 kbl !tf!l tu-mf! _ btup! tu.-w.-1tfltqgp
o-{psz! b! jouvjujwo ! ipeopdfo ! pecpso le! ob! I jQQP! of
pecpsoptu!usbej, o, !isbkf!w {obnopv!spmj-!kflup!pc{wm

HiPPObofcl ofcf{qgf, lo-{psclq_j!sp{ipepw.o

Wf!ltubwfcojduw !tf!llm pw.-!sp{ipeovu !usbej. o, !q_jk
tvelv/ 1 Cf{!w, bto di!bl!tgpmfimjw di! teglpkclibut tfnbagbg
ob!'jouvjdj!of km, qf ! HiRROdIf joh idfi t! { 'b@b jtarlo@fodtedg(t ! Pqj oj po
fakta (obr. 2.1-8).
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NO ANALYTICS?
WELCOME TO THE HIPPO*

*HIGHEST PAID PERSON'S OFIMION

Obréazek2.1-8Q_j ! bct f o dgp'eboojblmzou j!lI{z- wjt ! ob!tvckflujwo n!o..
pecpso | e/
Ufoup!q_ tuvg!neBfl!c u!pgs.-wo, o !'wfltubcjmo n!b!gpn
usbotgpsnbdf!tfltu.-.w-!w.-.Bo n!sj{jlfn/!Sp{ipeovu !{b
{1l sftmfo -!_ btup!wzdi. -{fk ! {f ofbdqmehpBfgonfdiol i! pegsb{{p
v datech
Up-!dp!kflob! spwoj!sp{ipepw-0o !wflgjsn, ! wze.w. o]

of {bl m-e.!ob! oj_ tfgn!diplogjss,ruzol cnzZ! of n, m! { - wjtfulob!b
pecpso lc-!bmfl!lob!tdi pgoptuj!fgflujwo, !gsbdpwbu!
informovana rozhodnuti.

KfleemfBju,!pqvtuju!gqg_fetubwv-!Bf!bvupsjub!ofcp! {IvVv
spravné.Q_ tuvqg! { bmpBf o' ! ob! ebuf di !rozhodovanigseumynjdatad ! i s z; ! {
analytka- ' oj | pmj w! gp{jdf! bl gmbu/!Wfml  .!"ebub-!tuspkpw,!v
identifikovat vzorce a spoléhat se na fakta, nikoli na dohady (obr. 1.1-4).

Cf{!ebu! ktuf! kfo!B4m ! mpw, I 't!lo.{psfn!

-W. Edwards Deming ! w, ef d! b! gpsbedf! w! pcmbtuj! _ {fo
Npefso !nfupez!tqgs-wz!ebu!ubl !'{bkjorvk !l poujovjuv
dftz-!bvupnbuj {bdf!bl!tztufnbujdl !'q_ tuvqg!vnpBivk !
Tmfg-!'eew, sb!wlebub!we bl !nEBabWtbrubipltipecwbBopwn! i a!
cf{ltqs-wo,!bobm {z-!"I]lpoufyuv!bltdipqgoptuj!jefoujagij
_ ejulqgspdftz/!Lm ! !'metiigtuid HRPOa analggpu, alew budovdni intef- mc , !

hfouo dil!o.-tuspke-!lufs !qg_fn,o !'sc{opspe.!jogpsnbd
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Wl ejhju.-mo n!tubwfco n!qgsptu_fe !'ofo !sp{ipevk d
n tup!w!ijfsbsdijj-!bmf!szdimptu!sfbldf-!qgq_ftoptu!

Ebub! kt pv! o-.tuspkfn-!ojlpmj! bctpmvuo ! gsbwepv/! N, mb!
Navzdory vyhodam analytiky- ! ebub! of npi pv! {df mb! obi sbeju! mjetl pv! ]
tgp., w-!w!lupn-!Bflgpn-ibk !'q_jk nbulqg_fto, ke ! b!jogp

Lpol vsf o, sedbsatneéopfekzflo! epesBpw. o n!ltuboebsec-!bmf!j!lu r
|l polvsfodj!w!fgflujwo n!wzvB w. oVbudowsupbldeudatdvéif s ! kt pv
epwfeoptuj!tufko, 'eemfBju,-!kblp!leztjl!lczmb! hsbnpuop
luf _ !'cvepv!vn, ul!bobmz{pwbu!b!joufsqgsfupwbu! ebub-1!cv
uz-!1luf_ 1tf!ltqgpom.!li{blkvo(oboapektdap)lob! pt pc

c i J

COPTIOM B

Obr.2.1-9Sp{i peovu !cz!n, mb!c u! {bmpBfob!ob!pckflujwo ! bol
gmbdfo,ip!{bn,  tuobodf/

NbobBf _j-!tqgfdjbmjtu, ! bdafovd@dlytci-_!jl'ud v ekdwohtqakipuc j u! kbl p!
ezobnjlv!b!Im pw,!vib{bufmf!qgspkflue/!Mjetl ! {espkf
wzBbepwbu! gmfyjcjmo !'q_j{getpcfo !ob!{.Imbe, !ebu-!bec

Dizcz!q_j'!'!qpvBju !ofeptubuf o' di!ebul! ktpv!nopif
[35].

-Charles Babbage ! wzo.- mf { df ! gswo i p!bobmzujdl _ ip!qp. ubd ip!
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W{ojl!wfml di!ebu!b! {bwfefo ! MMN! ) Mbshf! Mbohvbhf! Np
bmf!jltbnpuopv! gpetubuv!sp{ipepw-0o /![bu ndp!e_ wf!
o, dp! tdiagnostcka analytika) (obr.1.14)- ! eof t ! t fl ep! gpgq_fe !eptu-w.!t
budoucnost (prediktivni analytika) a v budoucnu i preskriptivni analytika, kdyt us pk pw viny md ! b!
joufmjhfodf! ovblus iozhédovacnf pocesugqo !

Podle nové studiet g p mf . o p@t'New StuthBFRds Nearly Half of Executives Trust
Artificial Intelligence More Than Themselves" z roku 2025 [36] by 44% vrcholovych
nbobBfscec!czmp! pdipuop! {n, ojultw, !g_fedip{ !sp{ipe

b!49&!"'"cz!'vn,  m,!joufmjhfodj!eecw, _pwbmp-!bcz!{b!o, !
wfepvd di!gsbdpwo lec!vwfemp-!Bfleew, _vk !sbe.n! BJ
gsbdvkf!wfl!tgpmf, optufdi-!1lef! gp{obudbchdzéji t| bo ! qr

usbej o ! nfupez!ksnp {oibpemwpsohbloj {bd di!t!sp. o nj!q_
Lspn, '!upip!59&!sftgqpoefouc! gqpvB w-!hfofsbujwo ! o.
o, ' pmjl s-ul!'efoo, /

SrozvojemLLMb! bvupnbuj { pwbo di!tztu, ne!tqgs-wz!ebu! wzwt u-
jogpsnbdf-!bojB!cz! {usbujmz!twpv!ipeopuv! wldibptv!c
lufs' | kfslpepuema, !t mpBj uptu ! blezobnjlpv!gpeoj!lpw di!

Of vtu-m ! o.sctu!tmpBjuptuj!bl!ezobnjl z! gpec«

Tubwfcojduw leoft! fm !'w.Bo n!w {w.n!w!pcmbtuj!tgs-.\
jogpsnb, o !'tztu_nz-!oben, so-!czsplsbdjf!b! ofeptubuf
tfl tuvgdvk !'t! u n-1! kbl ! tf! tkbn purp Blpog plieem]tdohinaiogil, qs p d f t
n,o d dil!tflgpBbebwlcec! {-1b{o le!blwzw kfk d di!tfl!q

Kfejof optu! tubwfco di! gspkflue! kf! e.ob! of kf o! kfkij
o-.speo dilopsn-di!b!sfhvmb, o obr.4.810RPbrsHHH! dp! wz Bl ¢ vk
gmfyjcjmo !'b!joejwjev-mo !q_ tuvg!lf!lbBe,nv! gspkfl
tztu.nc! pcu Bo, ! sfbmj{pwbufmo /! W imfefn!|f!tmpBj ufj
tgpmf optu ! pcsbd ! obd fepjetbmjb{fug i d -o'b_cf of ff & - kdholds i | k f !
{b., obk nd odicl j s gpepco_ ! qgspevliuz-!{bn, _fo,lob!" {I !
ipmjtujdl 1 qg_ tuvag!lfltgs.-w, ebu/!

Sp{ipevk d n!gblupsfn!lpolvsfodftdipgoptuj!tf!tu.

q_ mjwv!opw di!ufdiopmphj ! bl gpBbebwlen!usiv/! Tu-
tztu_, nz!wo bl !nbk !oklhl pvpop_ifogcopecwwBhbheavk |[! btup!
ndkmbeo ! sfwj{f!{fltusboz!w wpk._¢e-!1luf_ !of! wBez!
Tgpmf optuj!tf!tu.-wbk ! svlipkn n!ufdiopmphjdl  ip! {qj
vszdimfo, ! {bw.-e, mz! jopwbuj wo ! jlofluf wepwbo ! gusvuuyggl
pshboj{bd ! btup! tmpBju n! flptztu.nfn! w{.kfno, ! qgsp:

tztu,nc!l ppsejopwbo' di ! gsptu_f eooprdzek@.1-h0). w df " spwiipw,
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Obr.2.1-10Qpeoj |l zV' kt pvluwp_foz!'w{ -kfno, ' gsp
gspdftz-1!lufs,!wzBbevk !bvu

gpkfo " njltztu,
pnbuj {bdj/

Qpemflgse{lvnv!gspwfefo,ip!Lbobetlpv!tubwfco ! bt pd
roce2021[37]t f ' qpv{f! 36&!tgpmf,  optu !epno w.-!Bflktpv! w
w'  {obno_ , n!lofcp!pemjeo o, n!lgptubwfo -!qgplvelkef!p!{bw
_fofo /1 Qpv{f!34&!'sftqpoefouc! vwfemp-!Bf!l kfkijdi! _f
{bmpBf bbhfadbVeé[ . .spwf&! w, uojob!sftqpoefoucec!gsc{l vnv!
_bezlebm dilufdiopmphj !kblp! jtu, !'fyqfsjnfou.mo

Tato neochota podilet se na technologickych experimentech se projevuje zejména u velkych

jogsbtusvliuvso di! gspkflue-!1lef! dizcz! npipv!-tu-~u! nj
ejhju-mo ! ewpk, bub-bigsplepbsj Bbk! bobmpaeppb! oj | pmj w! | v
of eptubuf_ o, !'tgpmfimjwptuj!pw, _fo,!"w!sf.-mo di!gspkf]I

Qpemf ! {gs-wz! Tw, upw,ip!flpopnjdl ip!g sb!)XFG*! #Gp

obs.B !'{bw.e, o '!opw dilufdiopmphj !wfl!ltubwfcojduw
qt zdi pmphjdl ! cbsj , Sg!f{lf{!btwkseh ooz !l {o-plwd {da !lucf/dli\o pmphj
tubwfcojduw !gpu’ | -!lofkfol!tlufdiojdl nj!pcu Bfnj-!
tusbo, ! {-Ib{o le/!'"Nop{ !'{-Ibf{fo djltflpc.wbk -1!Bflqg

gspkfluc! fygfsjnfoulmdooljagsbdmpjova ol Blwe mml z#! b! of
ectmfelz!npipv!w, tul!l!lebm n!o.lmbecen!b!sj{jlen
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Obr.2.1-11Qsp! | bBe' ' q_ qbe! gpvBju !ebul!obc { lusitt! __fof.
bvupnbuj {bdj!gspdftel/

Tubwfcojduw ! kf!wfmnj!sp{nboju_redios&dn{ o, ! gspkfluz!
{wm.°o uopt jmblt{ glj p do abl. 4.240)f lewq'j d z.! ) pobr, Sl1d)asln z | )
Qspup! kflgsblujdlz!ofnpBo,!wzuwp_ju!wmbtuo ! voj wi

epl pobmf! wzi pwpwbm! wobflnt!qu,dnup !l gepnB bgesbpwk!fe nu ¢ |/

WFltob{f!wzqp_-ebu!tflt!sptupvd !tmpBjuptu !tztu.  ne!

vib{vkf-1Bf!Im fn!l!fgflujwo !tqgs-w, !ebu! kf! ofkfol!
samotné bsdi jufl uvsz! gspdfte/! Sptupvd ! tmpBjuptu! b! ezo
q_ tuvgz-!lez!tflgsjpsjubl g_ftpvw.-!pe!ispnbe, o ! eb!
gptvo! cvef! ebm n! I splfn! wfl! w wpk konet érp dominamged u w - !

epebwbuf me!l p.gwfxlbls vdzb't{nzt mvgmo.,! pshboj {bdf!jogpsnb:«

Vw, epn, o !tjlpnf{fo !vojwfs{.mo di!_fofo !b!{sbojuf,
pe! v{bw_fo di! gmbugpsfn! b! i spnbe, o ! ebu! I usbotghbs
{gsbdpw.-o !jogpsnbd /! Ufo¢gp!gptwohwmpozammf 6f| pepnpdfF:
gpgjtpwbo. ! pquj !l pv! ubl {wbo"  di! #gsenztmpw di! sf wpm
tn, _vkf!l bl kbl nltn,  sfnltflcvefl!vec sbu-!kflu_fchb! {w.
gsenzt mpw, {pseflwpwwmplfduj { bdf! b! ej hjubmj {bdf! I ! qgf stpo
ebupw, nv!npefmv! {bmpBfo_ nv!/!Iob!tmvBc.di/'
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"uwsu-!gscnzt)ympswe n zstf mipsnvid*s! b! g u.- ! gsenzt mpw
5.0) ve stavebnictvi.

Technologické a ekonomické f ubqgz! kt pv! uf psfujdl ! Il podfquz! gqpvB wb
tgpmf, optuj!b!flpopnjlztw!se{o dil'g-{ di!w wpkf/! Se{
se{o, [/

uwgschzt mpw. BWBRO6wpmv @6cnztm! 5/1*1 tpvwjt ! t! jogps
automatizaci, digitalizaci a globalizaci. Kf eo n! {1 kf k di !l m . pw di! gswle
tpguxbspw di! _fofo -luk/!tqgfdjbmj{pwbo di!ejhju-.i

gpeojl z/!'Ubup! _fofo !tf! btup!tu.wbk !'eemfBjupv!t
kt pvbo gbbu . mpwbuf mo./
Q-u-!qgsecnzt m@Wk!fdfompmuvudf! sbo, ko | g. {.Mézijgiodf qdf ! b!

i mbwo !'{.tbez!gbu_ !w, uo ! qgfstpobmj{bdf!w spcle!l
qg_j{qgetpcjw, ko -lgmfyjcjmo, ke ! bl qgfstpobmj{pwbo, |
qf stpobmj {bdj-!qgpsbefotuw ! b! npef nempgiéhg f oupwbo !
flpopnjdl _ip!'n ev!kf!wzvB w-0 !ebu!gsp!sp{ipepw- ¢

wzvB w.-o0 !pufw_fo' di! eofazekB1l-@ufw_fo di!o.-tuspkec!)

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

m «

x
—
0 Ay et LE
clozed Proprietary In-house Open dala Open source Consulting
data Software Development
Obr.2.1-12 uwsu' ! w{ps!tf!{bn, _vkflob! _fofo -!{bu ndp!

data.

Wzuwp_fo ! bgmjlbdf!qgsp!tgpmf, optuj!wf!tubwfcojduw
{bd dil!of{bsv, vkflkfk !"tqg,°20_ !sp{e _fo !ep!ebm
w {obno'  di!° gsbw!b!wzmfqgoe fo /! Qsbwe, gpepcoptul! " tgq,
{etu-w-!lo {Il.-1qgspupBf! Il bBe.-!pshboj{bdf!n{ ! kfejof.
lufs !'npipv!wzBbepwbu!joejwjev-mo ! gsbwz/

KfleemfBju_,!tj!vw, epnju-!Bf!° tqgkp BLzhgmerahiuvbecdidd-! uf di op
wjev-mo ! q_ tuvg! Il f! Il bBe ., nv! gspdftv-! gspkfluv! b! tqgp
wfs{-mo ip!s.ndf-!o.-tuspkflofcp!gsphsbnv!cvef!wzBbep
bcz!wzi pwpwbm! kfejmfgmém! alpBhlelbowBe n! | amdjektu.uo ! t gp mf
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Podle zpravy PwC"Decoding the Fifth Industrial Revolution" [38)/ ! 4 921 \ 49~ 1 t f 1l mfupt!
61&!wsdi pmpw di ! nbobBfse!w!se{o" di'!gsenztmpw di!
gpl sp. jm diltufdiopmphj ! b!mjetl di!pecpso di!{obr
qg_j{qgctpcpwbu! {n, o-n!w!eftjHoulbyospael d!!awfzam! qgBH ¢
alizovanou vyrobu.

LbBe ! gspdft! wzBbevkf! w wpk! kfejof,  o,!gvoldf! of cp!
tubwfcojduw ! b! sp{nboj uptcwsjp'wtd p k fplp meblipyBiet afwidli!! gy j gbe e
qgpl! bBef ket khwylof! o porribi{pbh 2.1-18)! ! LbBe' ! ubl pw ! gq_ qbe! n. |
wzBbevkf!joejwjev.-mo !'!q_ tuvqg/!Qpespco, kj!tflsp{nbo
w! |l poufyuv!se{o di!q_ tuvge!cvefnf!{bc wbu!w!lbgjup
sady Titanic (obr. 9.2-9).

Pipelinew! | poufyuv!ejhju-mo di!qgspdftec! kf!gptmpvgopt
vnpBivk ! bvupnbuj {pwbo !ofcp!tusvliuvspwbo' !upl! el
cyklu projektu.

DIFFERENT SECQMIEMCE SAME

PROCESSES RESULT

10 000 000 000

use Cases

Obr. 2.1-13 Individualnost a variabilitap ¢ di pe o di bd np @beusyd
wzuwp_fo ol -.mpwbufmo di!v{bw_fo di! gmbugrp

Wmj wfn! ejhju-mo ! usbotgpsnbdf! tf! o.o! Bjwpu! kj B! w! n
nastupu nové etapy v ekonomickém vyvoji stavebnictvi. V této "nové ekonomice" bude t pv u, B!

pshboj {pw.-ob!gpemf! kjo di! qgsbwyfeffrrRatbstie pbpepWw.Bd! Fgbhu
B.ebo,!gspevl uw!l imlptemvBdzdlif qtlu ! gsmecpptvmpww! s pepmvdf

Jak uvadi ekonomka Kate Maskus v knize "Private Rights and Public Problems: The Global
Intellectual Property Economy in the 21st Century"[39].3 123! \ 4: ~ -1 #Bj kf nf !l w! hmp

{obmptuo !flpopnjdf!blcvepvdoptu!gbu_ !tu, n-!1uf_
{cpB #/
Q_fdipelob!q.-u"!'flpopnjdl "  I'sfBjn!{obnfo.-!qgptvo!pel!lyv

bseen! b!gmbugpsn-n/ ! Tqgpmf, optuj!tf!{b, opv!pel m- o, u!
gsptg, di!npefme! psjfoupwbo’ di ! ob! t mv Raivzpropriet@rdi! t f ! i mb

technologie.
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Studie Harvard Business School 2024 [40] ukazuje obrovskou ekonomickou hodnotu

pufw_f o, i pOperpSpwcebpguxbsf -1 PTT*/ 1 Qpemf ! u,up!tuvejf!
we fdi!ltpguxbspw di!l ec!blo, lufs , !lpnfs, o !tpguxhbs
PTT/ ! Cf{!PTT!lcz!'tqgqpmf, optuj!vusbujmz!{b!tpguxbsf! 4

Cvepw.-o !qpeojlpw di!flptztu_, ne!cvef!w!tpvmbev!t!}
{fulep!qg-u,ip!flpopnjdl  ip!'gbsbejhnbuv-!w!lo, nB! cvc¢
wbo ! bobmzujdl ! b! dgplavanég flovt{lbw_tfrnov.Bc zZfleoffoB!! t|!l qf wo, ! e
td,o.-_j!'qpvBju |/

Eradigitalizace{ n, o ! gpn, s!tjm! w! pew, uw ;! epbebwibpéumgp m_ i .o !

tgpmf, optuj!{bl m-ebu!twpv!lpolvsfodftdipqgoptu!ob!tdi
upip!tfltubwfcojduw !qptvof!peltubs di!sjhjeo di!tzt
l ef! {1 mbefn!__ {fo ! gspkf | ueeopecabilaipasttoje..Kénec éfydomit t uboebse
nancecepebwbuf mez bwymj | bapw, ! gsptu_fe -!w!o, nBl!lipeopuv! of
v{ibw_fo._ ip!{easpécimj {i pwho edit!'lbprdflltuwdspeqopt u! gspn, oj u! e
gickou vyhodu.

R

—./_/—‘
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KAPITOLA 2.2.
Q" FN, OB! DI BP AVIOWA'FOE" TMPAJUPTUJ

[czuf o' !l el b! vk{bblwp !fgo f!lt-zBlub !Infzw' © f o ! gspe
WILvgmzovm dileftfujmfu dil!czmz!ufdi opmphijsdftward. { n, oz!
Uj'vs, vk ttn,s!w wpkf!blvs, vk -!lufs tufdiopmphjf!n
tusbopv/! W , _f! g_fdipev! pe! pee, mfo di! _fofo I Il d

tztu_, nen! gsptb{pwbmj! epebwbfus m! §gmijldf oppwphivimo! ' gespep hwu
o]l .mpwbufmoptu /! Qp{e, kj-!t!q_ dipefn!dmpvepw di! uf

tf! ubup! I pouspmb! wzwjovmb! w! npefm! q_fegmbuo_ ip-1!d
ejhju-mo di!tmvBfc/

Ufoup! gq_ tuvg! wifem!l! gbsbepyv;!obw{epsz!ofc’ wbm, nv!
nbm-!_ <tu!{lo, k!tlvuf, o, !'wzvB w-ob/ ! NpBo-!kf!l ev!ti
podnikové procesy jsou popsany a duplikovanyw! ef t ul . di ! j!tupwl .di!qgsphsb
toivramcijednéfirmy.[ - spwf&Z I kj Bl czmz! { bgmbdfoz! oQlL.mMbep! gbktwzw
qpl sb, vkf! w! sfgspevlidj! upipup! dzl mv! b! wzuw- _ ! opw,
| podpw wibpulfwBj-! btu, kj!gpelumblfn!p fl.w.-0 !usiv!ofeE

Qpemf! g_ sv, |l z! Efgfodf! Bdrvjtjujpo!Vojwfstjuz!)EE
Guide[41]Jt f ' o~ | mbez! ob! w wpk!tpguxbsv!npipv!w sb{o, !n
gblupsfdi-!w, fuo, 'tmpBjuptuj'!tztu,nv!b!{wpmfo,!uf
spdf ! 3119!'gpizcpwbmz! I pmfn! 211! VTE! ob! _~efl ! {espk
naads Bcv!tf ! npipv! wze gmi bu!bB!ob!5!111!VTE! ob! TMPD

Jen jedna z komponent aplikaci CAD- geometrické jadro-ne Bf ' n* u! eft wul z! obj. mj poec!
6.1-5). Podobna situace je i v systémech ERP(obr.5.4-4)- ! | | kf kj di B! ejtlvtj!p!tmpB
q-u.,! <~tuj!lojiz/!'"Q_j'!cmjBo nlgpimfev!iwobl!{kjtu nf
i peopuv-!bmflgvohvkrif dipvdjfdlkd!l ! #tqpew~lleé&bub! nf{j!eb
vBj wbuf msbonhbkbpilabukantivtrzjt!lu nv/ ! Obw{epsz!sp{o _fo,nvlr

vyznamu takzvané obchodn ! mphj | z! kf !l esto-! sfbmjub! nopifn!gsp{bj
gmo ! {btubsbm di (legasyccatp)o pkwf Hj dcBpktéejo n!°  fmfn! kf!{
ubcvml bnj!b!l pngpofoubnj-!bojBlcz!pwmjwojmz!sp{ipep
Weectmfelv!iupip!tflv{bw_fo.! _fofo -!lufs-!{gsbdpw.w
of g_fimfeo ! #o gbhfupw ! flptztu, nz#/! Uz uzplddhootpBj u_ kB - ! w
gpv{f!bsn.eb! nbo bvpdloprevbzgimb i Bk nd/ HUb | p wprdvyatle bejep { b d f !

of fgflujwo !'{limfejtlb!{espke-!bmflubl !wzuw-._ !1s]j
{-wjtm nlob!” {1l n!plsviv!itqfdjbmjtue-!1luf_ !Isp{vn !
Of vtu-m !to.sctu!pckfnv!l ev-!lqgp., uv!bgmjlbd ! b!sptup
wfemz! Il ! qg_jspfdosatvdw! ttmgRjl wpt uj ! flptztu,  nv! JU!wfl!lt

prakticka implementace digitalizace g s pt u_f eoj duw n! { waoborwje oeefékivpi, uv ! bqgm
Tpguxbspw,!gspevliuz!wzuwp_fo tcf{!lo-mfBju,ip!{pimfe
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gsptu_felz!ob!jngmfnfoubdj!b!qgpeqgpsv-!bmf!ofq_jo-ofk
Qpemf !l tuvejf!tqgp#ifwaopdwjd Nddg me v Izd#2jjuozj!mifw!t ubwf co

gptmfeo di!ewpv!eftfujmfu di!dfmptw, upw ! setu! qspe
gpv{f!2&!sp. o, 'wfltspwo-o !t!lsetufn!3-9&!Iw!ldfm,!tuv
{gsbdpwbufmtl n!qgsenztmv/ ! Wf! Tgpkf o' dbnictviu. uf di ! | mf

na pracovnika od 60. let 20. stoleti na polovinu [43].

Sptupvd ! t mpBigolagetbt 'v{ btwu frot u! ebu! {i pse jmz! I pnvojl bd
tubwfcojduw !tubmp! kf ébrazek2.2-1)/o!f ktm! 23 !l d jgrhjl pug evoe pdmb s e ! e p
cvef !l wzBbepwbu! w sb{o,!{w oofo ! fgflujwjuz/

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

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

240
= Manufacturng

= Tatal econamy

220 Canstnicticn
zn,j /

180

= /

100}

[
£
(=]

Index {1995 = 1040}
=
o
=]

BOE = = = i "
1995 2000 2005 2010 2015 2020

Source: Eurostat
Obr.22-1V{bw_foptu!b!tmpBjuptu!ebu!b!wlectmfelv!iupip!°coqgbu

wfemz! | lupnv-!Bfltfltubwfcojduw ! tubmp! kpbdeo n! {! of kn_ o
[44], [45]).

Kbl ! {eecsb{Zvkfltuvejfltgpmf, optuj ! NdLjotfz!)3135*]1
kiBl!lofo !wpmjufmo,#-1t!sptupvd n!ofeptubul fn! {espk
sctuv!tjltubwfcojduw !'kjBlofneBf! ep#pmju! {ctubu! ob

Q_fegpl me-!ttf-!Bfldf mptw, upw,!o-I mbez!ob!tubwfcoj
31341l ob!nopifn!lwzoo 1° spwfi&!lep!lpodf!eftfujmfu -1u
ale kriticka.
Kfeo n! {! Im _pw di! {getpce! {w osjednoceniflg!f { uf @p pe vocfvee f
bgmjl b, o di! tusvliuvs! b! bsdijufluvsz! ebupw di! flptzt

obeczuf_ o,! wstuwz! bctusbldf! b! {czuf, opv! tmpBjuptu-1!
nahromadily.
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Peltj mptec! | datovémwsglado A n v !

" n!w df! ebu! pshboj{bdf! ispnbe -! u n! pd&zhleddmkke | kf
sp{u_ °u, optuj!vlim-e-o !jogpsnbd !w!j{pmpwbo di! tjn
gpepco,!tubwjufmen-!1luf_  'tfltobB ! gptubwju!nsblopes
Obeczufl! jogpsnbd ! of kfoBf! {u, Bvkf! q_ tuvg!l! gs.wo
sp{ipepw.-0o ;!lbBe !l spl!kflu_fcb!pgbl pwbo, !l pouspmp

LbBe-!" mpib!ofcp!gspdft!kf!qgfwo, 'tgpkfo!tf!tbnpt:

w n,_, ob!ebu!nf{jltztu, nz! wzBbevkf!tmpBju,!joufhsbi
tztu, nv!npipv!{qgetpcju! _fu, {pw-!tfmi.o !w!lptubuo
aktualizaceb! evgmj djuo ! jogpsnbdf!ovu !{bn,  tuobodf! us.

gqpspwo-w-0 n!b!tmb, pw.o n!'!ebu/! W eectmfelv!iupip!p:
ectmfelc! sp{u_ ©°u, optuj!ofB!w wpkfn!b!pqgujnbmj{b

Uf oup! gspecm.n!'kflvojwfs{.-mo ;'!o,  lufs, ltgpmf, optuj!t
_fofo ! wlgj dufvlovyBdjolgpsnb, o diluplc!ep!dfousbmj{pwbo.
kbl p!kfeov!wfmlpv!ubcvmife -l !fep !!lfwfug ulzn & Bfvuj !tvilkm-de b u!!
N tup! eft ufl! sc{opspe’ di! ubcvmfl ! b(bbragek 2122} kteréw{ oj | o
vnpBZEvkf;

minimalizovat ztratu dat;

petusboju!qpu_fcv!iofvtu-m,!ibsnpoj{bdf!jogpsnbd

{mfqge juleptuvgoptu! b!l wbmjuv! ebucx

{kfeopevo ju!bobmzujdl ! {gsbdpw-o !b!ltuspkpw, ! v f
Q_fwfefo ! ebul!ep!tqgpmf, o.,ip!tuboebsev! {obnfo.-1!Bfl!lc
ep! kfeopuo_,ip!'b!tuspkpw, ! jufmo.,ip!gpsn-~uv/ ! UbIl pw, !

hsjuv-!bobmz{pwbu! kf!w!sf.mabobBitstlIblgpi{ppwperwviukf! w

Lpodfgdj! joufhspwbo' di!°  mpBo' di!tztu ,ne! b! kfkjdi! w:
gpespco, kj!w, opwbu! w!l bgjupmf! # mpBjou, ! wfml di! ebt
uvspw-0 !ebul!tflcvefnf! qpes p cmacedatdospuktbrované potiobytjj up m- d
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b! #Kbl !tuboebsez!n, o !isv;!pelo.-ipeo dil!tpvecpsec!l!qgs

DBEMS APP1 Integrated Structured Data
-
1 G | r— Ul a

..'ml
APP2  CAD1 r -
K g
CAFM  CADZ | fedf b 1 il i3
|
L T ) W s i G TR, 1 \_:-.-: =
| e I i Ul&
Fragmented Data Data Sources Data Storage Grouping and
Systems Functions

Obr.22-2Ebupw-!joufhsbdf! petusbZ@vkf! #tjmb#-!"{mfqgo vkfl ept
podnikové procesy.

Po strukturovani b! t mpv, fo ! ebu! kf! ebme n! mphjdl  n! I splfn!
joufhspwbo, nv!> mpBjouj!tf!ufoup! qspdft! w sb{o, ! {kfeo
tdi _nb-! evgmjdjuo ! tusvliuvsz! b! tmpBju,! wheboz! nf {j!

jedingmdatovymnpef mf n-1 dpB! fmjnjovkf!woju_o !oflpof{jtufodf
b! {bkjo u, &tl!plvwHmjlurmbleeobwj ! btgqfluz!we fdi!qgpeojlpw di! q
w, opwbu! w!l g_ tmve o' di!lbqgjupm-di!lojiz/

3

WH{. .-w,  sf_ o, !'g-{j!'!ktpv!ebub!tftlvgfob-!gjmuspw-ob!b!b

bhsfhbdf!)t, u-o0o -!lo.-tpcfo *-1 w ogbr21224). Précé gdatysec v ml bnj
tu.-w.!gptmpvqoptu !lsple;!tc,s-!tusvliuvspw.o -!wbmje
ep! gjo-mo di! bgmjlbd -!lef!tf!jogpsnbdf! wzvB wbk ! |
ubl pw dil!td. o«-_c-bbevaipubwpwbadj " uppled¢{ gsbdpw-o ! tj! qgr
gspdftfdi!blq_ tuvgv!l!ebupw,nv!gpusvec /

Ejhju.mo !usbotgpsnbdf!ufez!ofo !kfo!p!{kfeopevo fo !
tmpBjuptuj!g_j!'!tgs-w, !l ebu-!p!qg_fdipel! pel dibptv! 1! qgq_
mo. nv! gspdftv/!’ nlojBo ! kfltepBkapgpubsdb] ut kidks z-q!
epvdov! neBf! |l el kbl p!ublpw !'{dfmb! {nj{fu!b!vtupvqgju!

analyzovat, systematizovat a transformovat data.

Integrované” mp BystémyvnpBZ vk ! g_f diwre ! by bjhd wfumj hfl c

n! n_. o, isdqumaaBajsystéthy, u n! n_ o, ' 1 ev! kfl u_f odkahgeopevbd vE
{qgcectpc-! kdj,jejetbwj_ gutf !l ev!  gmo, ! b! okddusapitkagq_! fi tpV efbluz / !
od kédu kdatovymnpef men-! of wzi ovuf mo, | epkef{!bln! g pftov, onw!!torb, !sefbnu

(data-driven* - | q s{ppupuBfn!j up! |l podfquz!tupk ! {dfmb!kjo ! {gectpc!
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LezB!tf! mpw, | ' sp{ipeof!qgsbdpwbu!t!ebuz!w!dfousv:
nejsou jen "surovinou" pro aplikace - nyni jsou zakladem, kolem kterého se buduje ar-
chitektura, logika a interakce.

Usbej. o !'q_ t uywoMzllfmftlgsb. w ol-dbow!" [ s@wws V¥ lbdjmj ¢ bjddgphd! o .
czsplsbujdl ! tztu.n;! w df°  spwiipw,! tdi wbhmpw.o -! sv
gsptu_feojduw n! qg_ t mve &rodvojemdiitloichbeshpologiidudé stake pieev | u ¢
firemo v d f o p hagprintigkminimalismu -v | m- ebu! b! gpvB wbu! kfabldege- ! dp! k-
qpVvB. wbu

Mphjlv!njojnbpigdgd Wf { gk h w{ p kikiadap @ apradovéni dat se pracev Bj wb .
uf qnet t pofiineladlikaciao -t uspkec! ep!dmpvepw di!'tmyvBfc!b!ubl {v

KonceptSaaS) Tpguxbsf!bt!b!  Tfswjdf-!ofcpmj! #t pgluxbsf ! Kk
usfoecec! w!npefso di!JU!jogsbtusviuvs.di-!1lufs" ! vn|
| bd n!gsptu_feojduw n!joufsofuv-!bojBlcz!nvtfmj! |
thichpo, ub. ~ di /!

Ob! kf eo . ! tuwssabndge!l TbhnbpTw. o - !t 0o {Bjomphtwd s {oB!bdpeqgpsv! b! " ¢
esvi , !t usévislosti nafogicemkohkrétni aplikacetaké { gqect pRfyBipwbuf m! kf ! { df mb!
dmpvepw,! jogsbtusvliuv_f!lgptl zupwbufmf/ ! W gq_ gbe, ! w
l pw n!lgspdften!ep, bto, 'ofcp!eplpodf! uswBjmivih @danimpi! b w-
g_j'!'gs-dj!t!'vgmBfbotop! TbbWfsfdi!qptl zupwbuf mf-1!dpB

tpvwjtfk d ! t!feepgestBep/w.[on.ndzq ubsjge! of cp! gpen ofl ! g
{w ofo !o.-lmbec!ofcp!l!lovuoptuj!vszdimfo,!njhsbdf/
W wpk! vn, m,LjMethff mjuteflddfq_ tuvgv! {bn, _fo_.iplob!ebub! {
w! kfkjdilusbej. o !dpémpau, hhpgepwiwéfl czmpbTuo,-!bcz! bt
pcdipeo !mphjlv!b!{gsbdpw.-wbmz!ebub-!t!lo.tuvgfn!bhf
hfouo !tztu_ nz-!lufs_ lqgsbdvk !q_ np!t!ebuz/!

Qspup!tfl w! JU! pee, mfo di!b!ob! "  spwoj!nbobhfnfouv!tu
ojdi B!'tf! dmpvepw, !-bthnivoBuczz!!be!l pngpniii.-vnko !ntj!!BJfe f o nj -! dpB!
mach SaaS-platformach.

O.o1lq_ tuvg!v{o-w--!Bflusbej, o semgheuosj | pw. ! bgmj
epc, ! bhfouc!w sb{o, !'{n, oj u/! [treateredd,gpdatel bdf ! kt pv
boe! efmfuf~rl ebubc.{f!t!lpcdipeo !mphjlpv/! W cve
bhfouj!t!vn, @@v!joufmjhfod

-Tbuzb! Obef mmb-! hfofs.mo ,2024.ej ufm!tgpmf, optuj ! Njdspt
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Q_ t{uwg!_f o' bowlzeBjm! ! brhd Bfuled BII{OJMMNd beczuf o, ! gqspdft z
dpwo ! {.-u, B!'Qblhnye¢lubbpdcébub! tqs-wo, ! vtgp_-e-ob-1kfl!lt
b! qpvB u!q_j!sp{ipepw-o /!N tup!oflpof, o di!sfqgpsue!
jogpsnbd n! ob!lod, clppmj!lgplnmjdi owapfidwg dMMN w! gpepc, !i pupw’
b!ebticpbsec

Q_j ! nboj q vndbufol pomdhat ndstloje v n, m, ! j o (Al) anghduyf LaMl ¥ poslednich
mfufdi! kf! gbuso' ! usfoe! pel mpevlbpud!- sk dje-0d vihielbpd f- 4 ked
wzvB w.o !wfml di!kb{zIlpw di!npefme!)MMN*! gsp!tqgs.wyv
kb{zl!b!bvupnbujdlz!hfofspwbu! wi pe interake besystémyprow ., ! epu b
spravu dat (obr. 2.2-3).

DB CRUD Ul DB LLM PROMT

J ——————— -"'-y L[
] > - e
¥ | | mne= | ot

|UI ) T &y

Obr.22-3Alobi sbe ! b!joufhsvkf fo>mpBdtublgep ! Waplikmew. ' usbej o |
a CRUD-operace.

WHg_ 97undit! 4 dil!cvevh:m&!jomivinigh2ldhd, t dec! cz!
u.,n, _!twfol fs' Il ven, nm-i!njbd[4vf nojf hsfpondbfu!!

-Dario Amodei- ! hf of s« mo | _ fLleVj Anthropict lgp mff { o@!lt 311 3 6

Obw{epsz!szdim, nv! sp{wpkj!o-tuspke! gsp! w wpk!vn, m, ! ]

3136! w! upnup! gspdftv! tu-mf! is.u! Ilm _ pwpv! spmj! w wp
gpnpdo | z; ! bvupnbujdl z! jouf § datakyuSQk a Paedpsu(lice » tom B8 wb u f mf
o-tmfevk d di!lbgjupm-di*!ofcp!q ©°© !l el qgsp! bobm {v!
usbej., o !vBjwbufmtl.!sp{isbo !'bgmjlbd /

Sp{°j_pw.-0o ! npef mg jake jspunazykoyéomotiejbidé bnddim motorem vyvoje

izcsjeo di! bsdijufluvs/! Obn tup!° gmo_ i pdepBfveful, @ U!d mj
tw, el z! joufhsbdf! dmpvepw di! tmvBfc! t! mpl.mo nj! tztu
vnpBZ vkf! w | poo.! npefchdZ!!wwv,umpltijupd fqmjf i fpawadvfou! dj umj w. ! ¢
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ubl !npipv!{bdi pwbu!l pouspmv!obel!tw njlebuz!b!{.spwf:

Data Storage Grouping and Filtering A;L;;?ii:tnign
DEMS —— {# Data Grouping
Erp [T €2 Data Filtering f
CAD : == Data Sorting ; (.?C)
bwH T 7% Data Conversion
= a Management
il o via LLM chats
<2 % O/ and promts
Obrazek2.2-4] - 1| mbeo ! pgqfsbdf!tftlvgpw-0o -!gjmuspw-o0o ! bl u_

budou zpracovéavat chaty LLM.

Cvepvdoptu! tubwfcojduw ! cvef! { bmp,Blowatvéhodkont pncj obd
joufmjhfouo di!npefme-!lufs !tgpmf o, ! wtlMw.npfBlo !If gf
vBjwbufmen! cf{! imvcpl di! ufdiojdl ' dadafowrinkadu ! | pn
gpsnvmpw-. 0 n! epub{ c!Oadentech L4 M & Al a jejich fundgoyani gifpdvime vice v

kapitole "Agenti LLM a forméty strukturovanych dat".

Tgs-.wo, ! vt qph! -kefbeoo pleevbduib!- !t obeop! gpvBj uf mo ndejerobmz uj c
usnadni praci s informacemi, ale taképomohounj oj nbmj { pwbu! di zcz-!'"{w ©°ju!fg
procesy.

Peltc, sviebu!l!sp{ipepw-o ;!dftub!Il ! bvupntl
W ebme di! ~tufdil!lojiz!tflcvefnf!gpespco, ! {bc wbu!

data stavaji zakladem pro rozhodovani, automatizaci a provozni efektivitu . Na obrazku 2.2-5 je uveden

q_ I mbe! ejbhsbnv! {o.{ps@vk d ip!gptmpvgoptu! |l sple! {
Uf oup! ejbhsbn! {o.{ps@vkf! I*poukfoiveBrep v t{ anp lerehpeyd d! ! qp
gpf{e., kj!'w!loj {f/!
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[ whydigit | | whatwin '| [ what
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Praject insights help track key
indicators acrass contracts,
weorkflows, and investments

A cenftralized data hub organizes and
refines information far better
consistency

Data aggregation system

Standardizing, deduplicating, and
commecting Inconsisteancies to ensure

Data Cleaning & Transformation dats quakity and refiabifly

Muitiple domain-specific databases
capturing strectured and pnstruciured

data across different construction
phases

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

IT
1T
|

‘ DATA = DATA
‘ODATA (7]DATA [ DATA

|
L

Obr.2.2-5Q_" |l nphoeu!j ov . mo i p itdk apfaqovamia analyzy datve stavebnich

Tztu,n!qgp
[ bi sovkf;

u, nup! g- {’

q_ | mbefd

projektech.

qgjtvk d !pcdipeo !qgspdftz!tu_feo, !wfml !tqgp!
l'tc, s!ebu-!_ jou, o -!bhsfhbdj-!bobmzujdl ! {q
n! tf! cvef nf !-jak vwtpovetické &ontextu,! tak 'na praktickych

[

I Na prvni trovni probiha{ be . w. o obr 3efd)kkkdgpsnbdf! kt pv! g_jk n.oz!
ygsptu_feojduw n!imofo -!lgpsnvm._c-!qgspupl pme?* -
tfo{psc-!tpguxbspw di!tztu,ne*/! Ebub! npipv!n ul! s.
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oftusvliuvspwbopv/ ! W u,up! g-{j!kf! gpu_fcb! tuboeb
toky.

Ebme | °zpragcovani atrenksformacedat/ ! [ bi sovkf! gspdftz! jou, o -1
pgsbwz!dizc!b!qg_ gsbwz lopr@zgkpfg-&)/bldUULqps Ipd e{bfmp k f! 'blosbjrmJ
gspupBf! Il wbmjulg! boapmfujwdit’ diobébytupu, !bl g_ftopt
Datapakqspve ! ep! tqfdjbmj{pwbo di! ubcvmpl{e! mbapai

gpemflgvol o di!pcmbtu ;!sp{qgp, fu!b!® fuojduw -
usvliuvsb/ ! Upup!sp{e, mfo !vnpBidvkfl!ltobeo ! q_ tuvec
Data jsou poté agregovana a zobrazena na analytickémpanelu) t i pxdbt f */ ! [ ef ! t f !
metody deskriptivni, diagnostické, prediktivni a preskriptivnianalyzy/ ! Up! qpn.i « ! peqpw,

| m . pw, bbparek £.14x ' )dp! t f! tubmp-!qgsp. !'tfl up! tubmp-"!
pgbu_fo !'kflu_fcb!qg_jknpvu/!Tztu,n!neBflobqg_ | mb
gspkfluel!ofcp!pgqujnbmj{pwbu! { espkf/

B!l pof o, ! gpt mf eboo b!mzsupg vifl ! Wz wwy -s_z ,!Které pomahajisles . ! v 1 b {
epwbu! gmo, o !'tnmvw-!_" ejul! j owfolr.wpia)fTytbinfgrméeqe p wb u !
se stavaji zdkladem pro rozhodovéni a strategii rozvoje podniku.

Tuf kot flluebbdudb! peltc, svieptu-wbk !l ! wzvBjuttifvdisd usijbiuf
cvefnflgpespco, ! {bc" wbu! kf e op typyjdat,'teahpilty gejich Zpracoviart,! { bn,k _
analytické nastroeb ! sf . mo . ! q_ qgqbez!wzvBju !u,diup!q_ tuvge! wf

Ebme g _sfpnl,zob! di bptv! ob! {wm.eovufmo !'tztu,

WHu_ up!, ~tuj!tktnf!{lpvnbemfbgswhkem hztjegepbabnobqdi mjq
u,nv!ob!w | pooptu! gpeojl v!ib!bobmz{pwbmj!g_fdipel! pe!
u_feo ntu_nbufn!ebub-!ojlpmj!bgmjlbdf/!We, mj!ktnf -
prosdilenizo bmpt u ! b! kbl ! gpl sb, vk d ! tmpBjuptu! JU! gspt u_1
vebnictvi.

Qsp!tisovu !'u,up!, ~tuj!kf!wipeo , !{eecsb{oju!imbwo ! q:
wbo ,!qg_ tuvqgz! wf! wbo jdi!lbBepefoo di! |l pmfdi;
Vizualizacej ogpsnb, o i p!qgsptu_fe !

C Wzuwp_ufl!tj! wj{v MnxgFigmalCanval {letsfplklcud fed'unj)! qsbwj
pracujete.

C Q_jefkuf! ep! u, aaplkawehblderrpzBuwnmonf! g_j!tw. ! gs-.dj
(C Identifikace g p u f o cejv-gmg,d!j uo di ! gvold ! bl obeczuf, o' di

(7 identifikace kritickych mist, kdke nec Bf l epk{ us . u, ' of cp! gpe | p{f o !
g_foptv!Inf{jlttztu, 6 nz/

[ bwfefo !gqfstpobmj{pwbo di!gptuvge!tgs.-wz!ebu!
C Q_ftvol!gp{psoptuj!pelbgmjlbd !l ! ebuen! kbl p!
C [eplvnfoupw.-o !{espkec!ebul! b!nfupejlz!{qgsbdpw
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() Wzwjopvu! nfdibojtnz!gsp!ipeopdfo !b!{mfge pw-.o

(J TobBuf!tf!{bkjtuju-!bcz!tf!’ ebkf-tofekée . wbmz! kf e
| mbefn! fgflujwo !pshboj {bdf!gspdfte/

Qpeqgpsvkuf! wf!twhbm!uf ea'v! gbdrivem.vig! ) ebub

0 obwsiopvu! gpvB w. oajédhotnicbempsrej Yy @whop !ldw{! - kf nopv!
dat.

(J Qsbwjefmo, 'ob!tdie{l .- di'u nv!w{o.°ofu!pu-{Ilz!u'

O Tf{obnuf!tf!t! bmudpendSbuicy kidrémjp!vd-. twufs gskpdh!!!
gspcm, ne

[ b, o, uf ! vwybarte sijeden konkrétni proces nebo soubor dat, ktery je prowbo j !lgns - dpjw’' - ! b!
gpvBjkuflob!o, klg_qtuvdin{Boinf!lfdn! obludEpPr dBf ospkectagpd
w! kfejo_._n!qgjmpuo n!gspkfluv! { tl . .uf!ofkfol!gsblujdl !
nfupejl z! qQpljw.gemou'on/l!lw, uc joz! u, diup!lsple-!qgplvel! cv
wztw, umfo ! bl gpnpd!o, lufs  I'{!bluv.mo di! MMN/

WHo.tmfevk d di! ~tufdil!lojiz!tflcvefnflqgpespco, kj!{
ebu! b! gsblujdl nj!qg_ tuvgz!Il! joufhsbdj!ifufsphfoo d
qg_fdipev! peloftpvspe di!ebupwzdiu mjem-I'l kuffsopuicbrkl ébu

digitalni transformaci stavebnictvi.

B o

—
—

—."’/_/_'
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JJJ! " TU
DATOVY RAMEC WODNIKOVYCH PROCESECH
VE STAVEBNICTVI

WEl u_fu ! tuj! kf! wzuwp_fo! I pngmfyo ! g_fimfel! p! u:
metodach jejich efektivni organizace. Jsou analyzovany charakteristiky a specifika
prace se strukturovanymi, nestrukturovanymi, polostrukturovanymi, textovymi a
hfpnfusjdl njl!ebuz!w!lpoufyuv!tubwfco di!qgspkflue/!|
vim.e.o ! b! gspup!l pniz!!gnsfp{!jw sng {oov !njjdgtpzstnub, nz! gpv B whbc

pcpsv/ ! Ktpv!gpgt -oz!gsblujdl !o-tuspkf!blufdiojlz!c
ep! kfeopuo_ip!tusvliuvspwbo._,ip!qgsptuyMe -!w fuo, ! {qe
Kt pv! obwsBf ofbkj® st ueqkglsiplimj f2zlopbduw n! tuboebsej {bdf
wbmjebdf-! lufs, ! ktpv! sp{ipevk d ! gsp! g_ftoptu! tubwn
sp{fcs-o0z! gsblujdl _ ! btqgfluz! wz Pdhjag, LUMApef so di ! ufdi
npefmz*!t!lq_ I mbez!l ev!gsp!_fofo luzqgjdl dil!gspcm,
w'  {obn! wzuwp_fo ! | pngflufkdlom!'!i pd hdofogusbb!o) DpRisvI uvsz

| ppsejobdj!bltuboebsej{bdj!q_ tuvge!l!_~ {fo !jogpsn
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KAPITOLA 3.1.
DATOVE TYPY VE STAVEBNICTVi

Of keemfBju, ke luzqgqz!ebu! wfl!ltubwfcojduw

W npefso n!ltubwfcojduw !tfltztu_ nblupwmjl hgdb! bjebppw
ebuz!sc{o di! (@r8tl)QOpgpsvhkmé! tf! cm Bfl!lob!imbwo !uzqz!
| sbkjov!npefso !tgpmf,  optuj!qgetpc d !wfl!ltubwfcojduw

Strukturovana data: tato data maji jasnoup s h b o jt{ubs,vd ulvsv-1 obga /! ubcvml z!
sfmb, o !ebubc. {f/

Nestrukturovana data; ! kf eo- !t f 1l pl!jogpsnbdf-!1lufs !ofktpv!vt
gsbwjefm/!'Q_ I mbefn!ublpw di!ebu! kflufyu-!wjefp-!

Wp mo, ! t us wdata tate gata baajiméji mezipolohu mezi strukturovanymi a

oftusvliuvspwbo' nj!ebuz/!Pctbivk ! gswlz!tusvluvsz-
btup! gqpgt.-ob! gsptu_f e/olj@uw mbesfer{!og pdmp tt ws v Inlbwis p wb

stavebnictvi jsou: technické specifikace, projektova dokumentace nebo zpravy o postupu

praci.

Textovadata; ! { bi sovk !t we f-tdpltgpdi-{ !'{! 4mailp, ! b! g tfno
q_fqjtz!tdie{fl!bl!kfeo-o |/

Geometricka data; ! ubup! ebub! gqp dGAD{!fwkf !!I{ulfgss pdhisibtngef!d j b mj t u .

hf pnfusjdl «! ebub lvigualiweakcimbdtwzend dbjenhouyeh!hedsopnebo kontrolu

kolizi.
Kf!' eemfBju,! gp{obnfobu-! Bf! hfpnfusjdl ! b! ufyupw, !
kategorii, ale mohou sewzt |l zupwbu! wf! we fdi! u_fdi!uzgfd,! ebke
npi pv!c u!tpv, .tu ! kipdrametrici Yormaty €ADy taloredtrikturevangch )
dat (naskenované vykresy). Textova datanpi pv! ¢  u! qpepco, ! kbl ! vtqp_-e-

(strukturovana data), tak mohou existovat jako dokumenty bez jasné struktury.

LbBe' ! uzqg! ebu! wf! tjulbfwdjcof ot gnpmfs wipftrulj W! np{bjdf! jc
tgqpmf, optuj /! Pel oftusvliuvspwbo di! ebu-! kbl p! ktpv!
kfeo.-o -!bB!gp!tusvliuvspwbo ! {.{obnz!w fuo, ! ubcvmf
q_j!'vuw. _foil pljogmtsnbf ® 'tgpmf,  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.31-1JoBfl! t gs-wdj ! ebu!tflnvt !obv, ju!gsbdpwbu!tf! wo f
stavebnictvi.

Zde je uveden ukazkovy seznam k f o! o, l uf s’ di ! t ztu, nc! (bbrazelp3v2) t f k d
qpvB wbo di!wfl!tubwfcojduw ;
ERP(Enterprise Resource Planning)- zpracovava p c f dstrykturovana data, kterd pomahaji
tgsbwpwbu! gpeojl pw,!{espkf!b!joufhspwbu!se{o.!qgr

CAD (Computer-Aided Design) v kombinaci s BIM (Building Information Modeling) -wz v B® w-. !
hf pnfusjdl . !'b!gpmptusvliuvspwbo.-!ebub! Il ! obwsipw.c
{bkjor vkflg_ftoptu!b!lpo{jtufodj!jogpsnbd ! wf! g.

GIS) Hf phsbgj dl . ! j ogpacujes gewmmetritkgmi aistruktarovanymi daty a

wzuw- _ ! b!'bobmz{vkf!lbsuphsbgjdl.!ebub!b!gsptups
RFID(Radio-Frequency ldentification) -wz v B w-. ! gpmptusvli uvspwbo.!ebub
tmfepw-0o !nbufsj -me!b!{b_ {fo !lob!tubwfojouj!qgpr

ECM (Engineering Content Management) je systém pro spravu technickych dat a
epl vnf ou b ddolestrukturbvangch b nestrukturovanych dat, jako jsou technické
w Ilsftz!b!l potusvl, o !eplvnfouz/
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vhodné pro komplexni integraci.

l'tztu,nz-!dpB

l'se{ o,

l'gpsn-

Obr.3.1-2Sec { o |,
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zadavam je do systému spravy majetkl (strukturovana a polostrukturovana data - pokyny a
esBcz*

gm.-oz!”"

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 I
iy o

| require asset
lifecycle data and
maintenance

MNeed specifications schedules
and guantities of
materials for the

seating area
E80

Obr. 3.1-3 Komunikace mezi specialisty probiha na drovni textu i dat.

| am calculating
the load bearing
capacity of the

Making changes
to the overall
project model

|l 'gsbdvkf!ltl!se{o

Uzup! b!nopi ,!'ebm 1tztu, nz!tgpmf, optuj!tgsbwvk 10 s
ebu! bB! gp! tmpBju,! Kfogné uswjkdll jlompéfsmavblopVvV! t gpmvgs-. d
gm-opw-0o !'b! _~{fo !'w tubwcz/
WLg_ | mbev! {kfeoprddd)opj,ipgedpmmhvi_ ! tubwfco ip!qgspk
“ebke;
& Architekt:'T! pi mfefn! ob! g_-o0o ! | mjf oub Pddiveftense prdsimnar _f di v
novy navrh' (geometrické udaje - model).
& Tubwfco :'QGsplffd'us czm! q_j kbu/! Qspw-e n! w qp. fu!l " c
oblast" strukturované a polostrukturované Udaje-w' gp, upw.,! ubcvml z*
& Vedouci ndkupu: " Qpu_fcvkfuf! tgfdjgjlbdf! b! nopBtuw ! nbuf
mohli zorganizovat nakup' (textova a polostrukturovana data - seznamy a specifikace).
® JoBfo s!qgspl!cf{qgf,6 oPtead Bl mdk s b wblasE ykobroqii rzikaw _ !
b! bl uvbmj {vkj !"podtraiurovarg tidaje - dokagnrantyoa plany).
# Specialista na BIM - modelovani: Qs pw-.- e, o ! {n, o! w! dfmlpw,n! npefn
Upravy pracovni dokumentacé (geometrickd data a polostrukturovana data).
& Vedouci projektu: Opwpv! peqgp. wlv! {b mfZ&vkj! ep! ibsnpo
i bsnpophsbnz! b! { espkf !"ystruktarovana a polostruktiirovana tatas p k f | u v
harmonogramy a plany).
& Tqgfdjbmjtub! ob!”° e®BjcgsHwvkj{febub!GiNesp! cvepvd ! e

njluzgz'!ebu-!bcz!{bkj:

lsp{e me!nf{jl!tusvliuvspwbo’
kfejof, opv! spmj-!1lufspv!
u-!Bfl fyjtuvk ! skeHlo- !llgefsintz!

Qpdi pqf o
sp{gp{obu!
of kfo! w, e,

| bBe" !

nj-!'gpmptusvli uv
uzq!isbkf!
l psbpu, - ! thfmf d puvbB | Wi
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Of o 'upl!ubl!e.wop-!dp!tfltnzomfolb!lpncjopwbu! ubl ! :
bmf! pcu Bo, !sfbmj{pwbufmo./!Eoft!kf!kjB!tpv, ~tu !]
tdi _nbu!b!tusvliuvs!tfl!ltubmb! ofe mopv!tpv, {tu ! bsdi
tztu,nel

W o.tmfevk d di! I bgjupm-di! tf! cvefnf! gpespco, ! {bc"’
vnpBidvk !tgpkju!tusvliuvspwbo.-! tuf, o, !tusvliuvspwbo
gpimfev/![wm-°uo !qgp{psoptul! cveffriw, ® pw!- elbu i ass{v | nulvisiplwd
nfdibojtnen!gsp!vlim-e.o -!{gsbdpw.-o !b!bobm {v!jogps

Strukturovana data

Wf !l tubwfcojduw ! gpdi « {fk-w jlesgfpsenbdtfqgf{djmqgpibmdl {é xqprk @!c
npBo_,! ufoup! upl! jogpsnbd ! fgflujwo, ! _ ejvinpBEf¥kul_fc
vtgp_-ebu!jogpsnbdf!ep!gpipemo,-!_ jufmo,!b!eptuvqo, !

Qpemf! 6/ ! w sp. o !{qgs-wz!p!tubwfco di7]6Wh di opmphj di
pecpso lceclob! _ {fo !'tubwfco di!qgspkflucec!tmfevkf! b!
pomoci tabulek.

Nf{j!ofkc, Bo, ko !l gpsn-uz! taCSWl Kt ppwb ¢ 'spidf éelqmpv®Bbw. olzY
zpracovani a analyzu informaci v tabulkovychg s pdf t psf di /! WHu, di up!ubcvml . di !
wflgpsn, ! _<elc!bl!tmpvgde-!dpB!vtobeivkf! kfkjdi!, ufo

XLSX, format wz uwp _f o' ! tgpmf, optu ! Nj ds p tstuktur a je aréhivoyda mp Bf o! o
pomoci algoritmu ZIP. Hlavni rysy tohoto formétu:

Qpeqgqpsb!tmpBju" di!w{psdec-!hsbge!b!nbl fs/
NpBoptu! vli m-ebu! e lbformatevg infermaceo” di ! mj t ue!
Optimalizovano pro Microsoft Excel- ! bmf ! kf ! | pngbujcjmo !jlt!lkjo' nj!

FormatCSVk f ' gsptu’ 'ufyupw !'tpvecps-!wfl!lufs_ n!ktpv!ipeoptl
pee, mpwbd nj!{oblz/!I mbwo !w ipez;

Vojwfs{.mo !l pngbujcjmjub!t!sc{o njlgsphsbnz!b! pqg
Tobeo ! jngpsuOfygpsu!epl!ebubc-{ ! bl!bobmzujdl di!t
Snadné zpracovani i v textovych editorech.

CSvwe bl ' of gpegpsvkf!w{psdf!blgpsn.-.upw-0o -!lubl Bf!lkfip!
b!ispnbeo-!bluvbmj{bdf!jogpsnbd /! E I z!tw,! voj wfs{- 1
pcm cfo nlo.tuspkfn!gsp!gqg_fopdh! ebu! w!ifufsphfoo di!J
Dva formaty XLSXaCSVt mpv B ! kbl p!tgpkpwbd ! m.ofl ! nf{j!lsec{o nj
vanymi daty (obrazek 3.1-4). Kt pv! vBj uf o, ! {fkneemf 8| umpj jdi mbpet! ks
a zakladni kompatibilita
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STRUCTURED R
MySQL— DATA B (ORaSkE
MariaDB—— ﬂg % — SQLlite
& R
PostgreSQL— - SQL Server

Obr.3.1-4 Formaty XLSXaCSVkt pv! t gpkpwbd n! m.ol fn!nf{j!sc{o nj!t:z
se strukturovanymi daty.

Of { - wjtmptu! obformanbCSypfskp ¢ m jfaniabg{skp ! d _f opt ! ebu! w!
i fufsphfoo di!JU!lgqsptu_fe di!bl!tztu,nfdil/

XLSXa Csvwe bl ! of kt pv! vs, foz! gqgsp! wzt pdf! w I poo,! w gp., u
nopBtuw ! ebu/! Qsp! ubl pw, ! °strukturowanét formaty,pjakdjsow Afpaché npe f s o
Parquet, Apache ORC Feather HDF5 ! Uz up! gpsn-uz! cvepv! gpespco, kj! sp-
wfml'  di!ebu;!Bobm {b!gpgvm-sd!ditapsmu. wellblofikdi!f

V praxi se Excels formatem XLSX, bt u, kj ! gqpvB w.! gsp!espco. !  mpiz!b!b
TmpBju, ko 1'td o._f!wzBbevk ! qpv Bj, 2MISGAEM, GPMNSCM@ags p! t g s
ebmebr.32)1* / ' Uzup!tztu, nz!vdi pw-wbk !tusvliuvspwbo-!ebul
jogpsnb, o diluple!w!qgpeoj!l v/

Npefso !jogpsnb, o !'tztu.nz!qgsp!tgs-wv!ebu! qpvB wbo.
vtgp_-ebo-!"eplubcvmfl /! Qsp!tgpmfimjwpv-"!1ol . .mpwbuf mo
tf!lw wpk._j!bgmjlbsfimb!ozhutneuposbdfgs! wz! ebubc. {

S f mbdatabazZe RDBMSa dotazovaci jazyk SQL

L!fgflujwo nv!vlim.e.o -! {sxfsbtd pov-!oe d bbd o{bfpB)gtekiy@NTU ! t
pro ukladani dat, které organizuji informace do tabulek s definovanymi vztahy mezi nimi.
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Ebub! vt gp_ . eb o(RDBMS eefsaulien digitalntmi informacemi; jsou

{-I mbefn!gsp!usbotbldf!b!joufsbldf!nf{j!l!sc{o nj

t :

[ef !l kflo, lpmjl!ofkc, Bo, ko di ! s (RDBMYdqobrdzek3tl8)t u_  ne! qsp! t
MySQL (Open Source)k f I kf eo n! {! o RBBMBlquims sbok k¢t dv ! .t u ! MBNC

(Linux, Apache, MySQL, PHP /Perl/Python. Diky své jednoduchosti a vysokému vykonu je
i pko, !wzvB w-o!qg_j!w wpkj!xfcpw di!tus.ofl/

PostgreSQL (Open Source)k f ! w' | p o o's!fpncbk fol uptwe,t u_. n! {o.-n" 't wpv!t

gpl sp.jm njlgvoldfnj/!Kf!lwipeo !'qgsp!lpngmfyo ! gpe
Microsoft SQL Serverk f ' | pnfs_ o !tztu_,n!peltqgpmf optuj! Njdsp
wflgjsfno nlgsptu_fe !te lz!tw,!joufhsbdj!t!ebme n

{bcf{qgf fo |/

Databaze Oraclek f ' kf eo n! { !l of kw' | poo, ko di ! b! ofktqgpmfi mj

velkych podnicich a kritickych aplikacich.

IBMDB2-{ bn, _fo'  'ob!wfml  !tgpmf optuj-!qgptlzuvk d

SQLite (Open Source)k f ! mf i | « ! wf t u, Wednigpro mabinuaplikace{afsamostatné
systémy, jako je navrhovy software CAD(BIM).

Oblibené systémy pro spravu databazi ve stavebnictvi- MySQL, PostgreSQL, Microsoft SQL Server,

YW

Oracle® Database, IBM® DB2aSQLite-qs bdvk ! tfltusvliuvspwbo nj!ebuz/ !V
qg_fetubwvk !w I poo-!blgmfyjcjmo ! _fofo !qgsp!tgs.wvl!o
nbm di!xfcpw di!'tus-~ofl ! bB! qopri324){ t -i m, ! gpeojl pw,!tzt

Podle Statista[48]c vepv! sfmb, o !'tztu,nz!qgsp!tgs-wv!ebubec-.

¢

q_fetubwpwbu!g_jcmjBo, ! 83&!we fdi! gqpvB wbo' di ! ECNT/



DATOVE TYPY VE STAVEBNICTVJ 63

i DBEMS Database Model Dgeor;nﬁr:::;rs
Mar2025  Feb2025 Mar2024

1 1 1 Oracle® Relational, Muiti-model Commercial
2 2 2 MySOL Relational, Muiti-model Open Source
3 3 3 Microsoft® SOL Server Relational, Mult-maodel ammearcial
4. 4 4 PostgreSOL Relational, Multi-madal Open Source
MongoDE e e T e Open Source
i '] 9 Snowfiake® Relational Piramariia
Open Source
T Multi-model Open Source
9, 5. 8 1EM Dh2 Relational, Multi-model Commercial
10. 10 10 S0Lite Relational Open Source
jarhe Cassandra Mt Freeeel Open Source
12; 12 11 Microzoft Access® Relational Open Source
nmarcial
14, T4 13 MariaDB Relational, Multi-maodel Open Source
plunk Search angine Commercial
nazon DynamabB Multi-model Commarcial
17. 17 15: Microsoft Azure SQL  Relational, Multi-model Commarcial

Obr. 3.1-5 Oblibenost q p v B sivuktarovanych databazi) wz { ob. f ow! BH eDBMS!I v !
(podle [49]).

Jotubmbdf! ebubc-. { ! t! pukffw_ofpor  ns!of el stpokbpews n!!jl i ceff{n! s p{t
znalosti. Systétmy spuf w_f o' n! { e s pjakp j@ PaostgréSQle My$SQL nebo SQLite jsou k
ejtgp{jdj!{ebsnb! b!gvohvk ! ob!w, ucjo, !pgfsb, o di!tz
pgjdj -mo ! xfcpw,! tus.ol z! gqgspkfluv-!tu-iopvu! tj!jot
w, u°jo, !'qg_ gbec!ofusMmhjtovfubmwdiu! ¢ mtupft Bopiz!tj! kf
wznpefmvkfnf (obrl4d88uwp_ nf!

Pokudwbo f !t gpmf dmpuéwwyBt mvBcz!)obg_ | mbe! Bnb{po! Xfc
Njdsptpgu! B{vsf*-1 neBfuf! ebubgembyd posbntbb ew.un!odb co, el opf nh
o bcmpoz! gsp!jotubmbdj/!E | z!pufw_foptuj!!l mehmpf!ub
pcspwtl !l pnvojub!vBjwbufme! w.n!wBez! gpneBf!obk u! _
RDBMS{ ¢t u.- wbk ! { . I mbefn! gsp! _bev! gpeoj | (pbrézedt 8.1-6h qmj | bd
lufs_ lgjsn-nlvnpBdvk ! fgflujwo, ! vbl!mufeebzu-qg _{jgks bndbpuw -jwobe
b!w, bto.-!sp{ipeovu /[
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PROFESSIONAL DEVELOPERS LEARNING TO CODE
- N —
soce | > i souie [ = 5
vonscuseve: (NN e~ 5 ooy [ 5 [
oot [ 2556% micrasot 5o servor [ 2o 5
reds [ 2225+ wriane [ 23e 5
saiaoe [N 7= Firobasa moaitiens patabase [ 232~
ustcomict R oo [l e grpucTured
byramedt [ 10.31% coud Firestore [ 6:75% DATA
tiencle - 10.06% [HH T N — - 6.24%

Obr.3.1-6Qsc{lvn!nf{j!w wpk-_jl!ob! Tubdl PwfsGmpx!)ofkw, uo !
qpvB wbmj!w! mpiitl n!spdf!b!| ROBMSkdpu! kw! gpbfy8 wbuhmwéspd!
(podle [50]).

RDBMSgpt |l zuvk !tgpmfimjwptu-!Ilpo{jtufodj'!ebu-!qgpeqgqpsv!
SQL (Structured Query Language), ktery se. bt up! gpv B w-.J nw!BSiovbkrizl utjodbfelobp!! {  t |
upravovat a analyzovat informace v mp Bf o . ! w!. 8QL gethlavnifn nastiojem pro préci s daty v

s f mb  systéndetch!

SQL- dotazy v databazich a nové trendy

Hlavni vyhodou jazyka SQL ! bt up! qpvB wbo i p! w! sfmb, o di! ebubc-. {
jogpsnbd !)obqg_ | mbe! qpn pjdpodpbranvbft mrdjl ' vdfi mlu bctivimd d K fFryed!f art
wztpl !'szdimptuj!{gsbdpw.o !epub{e/

Strukturovany dotazovaci jazyk (SQL)k f ' t qf dj bmj { pwbo' ! gsphsbnpwbd ! kh
vim.e.o -!{qgsbdpw-o ! b!bobm {v!jogpsnbd ! w!sfmb, o
wzuw- _fo -!ltgs-w, !'blg_ tuvqgv!l!ebuen! b!vnpBdvkf!f
| pncjopwbu! b! bhsf hpwbkub!ljpodprsnbpds /!loTmpuvsBo k! |gsp! g_ t
gptl zuvkf! gpi pemo” ! bl gpsnbmj{pwbo" ! {getpc!joufshblc

W wpk! tztu SQtgSTFRIVFM ! w {obno'  nj! gspevluz! b! tgpmf_ ofg
DB2, Microsoft SQL Server, SAP, PostgreSQla MySQL, a vrcholi vznikem SQLitea MariaDB [51]. SQL

gpt !l zuvkf 'tabufkdéhp pracgsoru, které v Excelu nenajdete ! ubl Bf ! nboj gvmbdf ! t
o]l .mpwbufmo, ko -t!lcf{qf, o, ko ! bltobeop!bvupnbuj {pwbuf

Wzuw. _fo !'bltgs-.wb! eWVWSQhmwe Rifi Uftlusadw.w sfl )-EIEWGFs bwpwb u
ubcvml z! wlebubc- . {j-twzuw. _fu!wb{cz!'nf{jlojnj!b!ef
obgspuj!l!upnv!gsbdvkf!t!gfwo, 'ebo nj!mjtuz!b!lcviElob
listy a datovymi sadami.
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Manipulace s daty (DML): SQLv np BZ vkf ! i spnbeo, 'qg_je-~wbu-!vgsbwp
wztplpv!szdimptu !'gpnpd !tmpBju' di!epub{e!t! gjmt
(obrazek 3.1-7). V aplikaciExcelwz Bbevk f ! { gsbdpw.o ! wfml  ip!nopBt
nebospecianinbl sb-!'dpB! {gpnbmvkf!gspdft!b! {wzevkf!lqgshb
T {fo !q_ SQaopBiERMY sp{mje ju!lq_ tuvgpw.!gs.wb! |
pnf{ju!npBoptu!vgsbwpwbu! ofcp!{pcsb{pwbu!j ogpsnt
q_ tuvgl!cv,  !'te mfo !')gq_j!q_foptv!tpvecpsv*-1lofcp!
pgs-wo, o !gsptu_feojduw n!dmpvepw di!tmvBfc/

I ProjectMame Location Budget(§) StortDate EndDate Status

Shy High Torevar iy 'y o, SODO0DN 2033-0n-01 AoIE-R-5 in Progress
2 Oroarficid Schoal Chicago 200000 20350501 302=-0%-30 Complated
3  Rinersche Plaza Sam Francisss  @000000 2023-0515  04-05-14 i R ress
& Dowsnione Bridge Soattle SOOI 203300200 2030807 Comphated

¥

SELECT Lecatlon, SUM{Budset(5)) as TotalBudeet
FROM ConstructionProjects

SG_L GROUP BY Location;

eace S0L

*

Location Total Budget|$)
Chicago 2000000

l Mew York 5000000

|

l San Francises 8,000,000
Seattie 1000000

Obr.3.1-7Q_ | Db eSQL: rychlé zpracovani, seskupovani a agregaceqpnpd ! o, | pmj | b!
. e | ¢ !plo automatické zpracovani dat.

~

Excelvt obeivkf! gs.-dj!t!lebuz!e lz!ltw,!wj{v.-mo !b!ljouvij
vykon Excelu klesa.Excelsetaké qpu’ | - ! t ! pnf {fo n! nopBtuwbypebumb,| luf
kfefo! njmjbgow |.pellet!f! toj Bvkf! empvip! qg_fe! eptbBfo n!
wzgbe-.! wipeo, kj! gsp! wj{vbmj{bdij ! ToRM bkofj!qwinpelg_!kto! n bgrs
velkymi soubory dat.

Eb me | e uytojistruktlrovanych dat byl vznik sloupcovych databazi (Columnar Databases), které

kt pv! bmufsobuj wpv! | ! us bzejjnénaopokud jdefomb s bW oliceblupck fnan! et
bobmzujdl ! w gqgp, uz/! Ob! sp{e m! pe! _.elpw di! ebubc. {
databaze zaznamenavaji informace po sloupcich. Oproti klasickym databdzimu p ! vn p BZ v k f ;


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

DATOVE TYPY VE STAVEBNICTV] 66

To Bfo ! mpBo,ip!qgsptupsv! veplaupcight! | pngsft ! kfeopu
[ szdi mfo ! bobmzujdl di! epub{ec-! gspupBf! tf! ob, ut
tabulka.

Optimalizace velkychdatb ! ebupw" di !t |l mbec-!obqg_/!Ebub! Mbl fi pvt

O sloupcovych databazich, Pandas DataFrame, Apache Parquet HDF5 ! t upf!kwz U welkych o™ !
datovycht | mbec! ob! kf kjdi!'{ -1 mbe, 'qsp!° . fmz!bobm {z!b! {q
kapitolach této knihy -"DataFrame: univerzalni format tabulkovych dat" a "Formaty ukladani dat a prace

s Apache Parquet DWH-datové sklady a architektura Data Lakehouse ".

Nestrukturovana data
B. Il pmj! w, uc job! ebu! gqpvB wbo di! w! bgmjlbd di! b!jogps]

W, uo job! jogpsnbd ! hfofspwbo di! wf! tubwpecoj duw- ! wj &fq|
ufyupw di! eplvnfouc-! {wvlpw di! {o plaibzejméhabve fadicme = di ! g

w tubwcz-!qgspwp{v!blufdiojdl _ iplep{psv-!lef!qg_fwbBvk
Nestrukturovanddata kt pv! j ogpsnbdf-! 1l ufs _ !ofnbk ! qg_fefn!efagj
tusvliuvsv-!lofktpv!vtgp_-e.-oz!eplusbej o di!_.ele!|
tabulkéch.

Pcfdo, !'m{fl!loftusvliuvspwbo.!ebub!sp{e,  mju!ep!lewpv!Ibu
Oftusvliuvspwbo-!ebub!wzuwp_fo-! mpw, I fn-1lufs-.! {b

mpw, | fn; ! ufyuyemaily,/oerdzkywidda atd. z
Tuspkpw, ! ffafuspwhuorslpwbo-! ebub! kt pv!;wzuw.o flontf!{{jb_"
obqg_tlpmtcesz! qgspupl pme-! ebub! HRde-b'nw' t!muffemfzn!fjuosyfdsl o,
jogpsnbdf!{f!tubwfojou, /

Ob! sp{e m! pe! tusvliuvspwbo di! ebu-! lufs.! m{f! gpi pemt
oftusvliuvspwbo-!ebub! g_fe!{b mfo, o n! eplopro3gl8snb, o di
WzvBju ! ufdiopmphj ! gsp! bvupnbuj {pwbo ! tc, s-! bobm {

npBoptuj-!kbl!{w o oju!fgflujwjuv!w tubwcz-!to Bju!diz
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o2 UNSTRUCTURED

| DATA
ETL

SEMr-F:RLIL‘I’LrF!ED ‘]" STRUCTURED
DATA | DATA

Obréazek 3.1-8 Zpracovani nestrukturovanychdat { b, o. ! kf kj di l usbotgpsnbd !
polostrukturovana a strukturovana data.

Of tusvliuvspwbo-.! ebub! uw[p2], selkierii € dbdbdrnici vé fitrhachj setigiy@jg n b d !

proto se jejich typy a zpracovanimbudemeqpespco, ! { bc’ wbu! ob! qg_ | mbefdi!w
knihy.

Qsp!vtobeo, o lejtlvtf!l ktpv!ufyupw,!  ebkf!sp{e, mfoz!
uzq! tq °©f! oftusvliuvspwbo' di! ebu-! kfkjdi! w {obn! b!
pozornost.

Textova data: mezi nestrukturovanym chaosem a strukturovanym chaosem vy

Textova data wf ! t ubwfcojduw ! {bisovk ! ojsplpv!ol.mv! gpst
eplvnfoucec! bB! gqp! ofgpsn-mo ! {getpcz! |l pnvojlbdf-1 Kk
| psftgqpoefodf!b!”  tuo !kfeo.o !ob!tubwfojomageproWw f di o
_ {fo !'tubwfco di!qgspkflue-!pelqgpespcoptu !plsp{ipe:
plcf{qf,  optuo di!pu-~{1l . .di! b! (kbfaret3.19).! t! epebwbuf mj ! b!

TEXTUAL FROJECY

DATA MANAGER

Hi, wa'ra bahind
schedule due
the rain

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

—— nf%‘:ﬂ
—_— 0 I I

Obr.3.1-9 Textovadata- ! kf ef o! {! of kpcm cfo, ko diluzqge!jogpsnbd !
nf{j!" .  btuo | z!qgspkfluv/
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Textové informace mohou byt gpsnbmj { pwbo ! j! oftusvliuvspwbo /! Nf/{]
dokumenty ve formatu Word (.doc,.docx), PDF ! kbl pB! j ! ufyupw,! tpvecpsz! {.q
Of gpsnbmj {pwbo-.-! ebub! {bisovk -dbljpnsef-t!lqfpocjftoad!j { fn!f t ¢ F o p1
[ ppn-!Hpphmf ! Nffu*!b!{wvlIpw,!{.{obnz!tejtlvt ')/ nqg4-/:

[ bu ndp!qg tfno,!eplvnfouz-!kblp!ktpwbgmgna! i B! Bcevpgil m
vs, jupv!tusvliuvsv-!"tuo !l pnvojlbdf!b! gsbdpwo ! | psft
{u, Bvkf! kfkjdi!bobm {v!b!ljwafhsbdj!ep!tztu.ne! _ {fo
Lm _fnt 1! fgflujwo !'tgs-w, !ufyupw di! ebu! kf! kfkjdi! q

bvupnbujdl pv! joufhsbdj! {gsbdpwbo' di! jogpsnbd ! ep! t
strukturovanymi daty.

TEXTUAL .,: A TEXTUAL 1:"‘: A ETRUCTURED
DATA = ETLE DATA

9 |= EXTRACT
I L | TRANSFORM
S LOAD

'Is

£

EEN
-

3
2 E
(o

Obrédzek3.1-10Q_f wpe! uf yupw,_ i p! pctbiv!iob!tusvliuvspwbo.

Bcz!czmplgrpBwgzw® wbu! ufykpwul feabpkibdvulpnbujdl z! qg_fw,

podoby (obrazek 3.1-10). Tento procesobvykle{ bi sovkf ! o, I pmj Il ! 1l spl ¢;
Rozpoznavanitextu (OCR-q _f wpe! pcs- - {lcec!eplvnfoue!b!w Isftec!e
formatu.
Analyzatextu (NLP)-bvupnbuj dl ! jefoujgjlbdf!l m _ pwbdti! gbshb

relevantni pro projekt).
Klasifikacedat -1 buf hpsj {bdf!jogpsnbd !)gjobodf-!mphjtujl

Po rozpoznani a klasifikaci Ize k j B! t usvébubpymaflhspwbu! ep! ebubc. { |
bvupnbuj {pwbo dil!tztu,nfdi!w I b{fojduw ! b! _~ {fo |/

Polostrukturovana awp mo, ! t us datauvs pwbo . !

Polostrukturovanadatapct bi vk !vs, jupv!® spwfi ! schémanebostrukduru- ! b mf | o f
B.lpmj! ublpw.,! jogpsnbdf! pctbivk ! tusvliuvspwbo. k! gswl :
tgmo, o' di! "I pme*-! gpsn-u! gsf{foubdf! tf! neBf! {ob. o, !
kf eopumjw di! {bn, tuobodec/ ! Qasové aebile,fzprdvyucopogupti pdacia” e b k ¢ ! k
i bsnpophsbnz-!"lufs _ !npipv!ic u!qsf{foupw.-oz!w!sc{o di

Polostrukturovana datat f ! bobmz{ vk !tobeo, kj!ofB!oftusvluvspwbo.
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qgsp!joufhsbdj!ep!tuboebsej{pwbo dil!tztu,ne! __ {fo !q

~

Qs-df!t!gpmptusvliuvspwbo nj!ebuz-!"kfkjdi Bltusvl u
w'  {wv/! Qspn, omjwptu!t sanodtatnéjsaé¢ jewjué wpm¢ B! quz Bhew & %!
zpracovani aanalyzel bBe i p! {espkf ! gpmptusvluvspwbo |di! ebu

[ bu ndp!gs.-dfl!t!loftusvliuvspwbo nj!ebuz! wzBbevkf! wfm
gspw.-e, u!'gpnpd !sfmbujwo, !kfeopevdi di!nfupe!b!o.tu

Tmbc, !t us Watakvfs! ppwcbfodol, ke 'ufsn o-!lufs' gpqjtvkf!le
of > gmopv!tusvliuvspv/! Of k, bt u, kj tnmaify,kdefseeo - ! p! uf yup:
wztl zuvk !o, lufs.!nfubebub!)obg_/!ebuvn-!peft mb

prezentovana chaoticky.

Wf! tubwfcojduw ! tf! wpmo, ! tusvl uvspwbo-. ! zahnovat! wzt | z
obg_: Il mbe
Odhadya cenové nabidky-ubcvml z! t!° ebkj ! p! nbufsj -mfdi-!nopBt

jednotného formatu.

Vykresy a technick& schémata - soubory ve formétu PDF nebo DWG které obsahuji textové
gp{o-nlz!b!nfubebub-!bmflofnbk !tusjluo, !tubopwf

Pracovni harmonogramy - data z MS Project- | Qs j nbwf sb! Q7! ofcp! kj o di !t
n u!pemjoopv!tusvliuvsv!fyqgpsuv/

CAD (BIM -modely) - obsahuiji prvky konstrukce, ale reprezentace dat zavisi na softwaru a
standardu projektu.

Geometrickd data- ! wzuw. _f o .CUADt z¢ W buZhpsj { pwbu! tufjgdkm n! {q
polostrukturovand data. Geometricka data CAD (BIM)we thuideme klasifikovat jako samostatny typ

ebu-! gopwmpBfllgpepco, ! kb llzpefiremniichyptopesechn jb!t aaghdzet-jako se
samostatnym typem dat.

Geometrickadatab ! kf kj di ! qpv Bj u

Zatimco metadatap ! qswd di ! gspkfl uv! kt pv! u_ nstuktumoBmeyehinebonp Bf ob !
wpmo, !t usvl uv s-p'wbfop ndfi ul sgjpdsin.--!luecbub! gswl ¢! gspkfluv!ob! |
gpnpd !tqgfdj . CADOH.B.1-H)-t hsplscledf upBinok ! wj { vbmj { pwbu! gs
tpvecps! mjoj !)3E*!lofcp! hfpnfusjdl '  di!u, mft!)4E*/
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3000 BCE - 1960s 1960s to present day

(@ %]

c,:“| _—ix____\/__-:__ o .- ‘ c
— f_,.-- e ___.z'
physical medium digital project data
(artefact) (CAD data)
Obr.3.1-11 Nastroe CADgpnpi mz! g_fo,tu! hfpnfusjdl !jogpsnbdf!{!g

databazové podoby.

Q_j! gs-dj! t! hfpnfusjdl  nj! ebuz! wf! tubwfcojduw ! b! bs
geometrickych dat (obrazek 3.1-12):

Qpuws { f o:geometrické ridaje, generovanév programech CAD (BIM) pomoci

specialnich geometrickych jader- ! kt pv! gpu_fco !l I bvupnbujdl  nv!b!
b!sp{n, se!lqswlc!gspkfluv/! Ubup!ebub! {bisovk ! bvup
ebme’ ! ecmf Bj u, ! bum:jopw-zd g-plus gf{cop, 'ugmw.!lo ! b! pckfeo-

Vizualizace projektu:vg _ gbe, ! kbl ' di | pvmjp BZinv kof!!waljof svpbknijl{ubvdlf ! q s
bvupnbujdl ! hfofspw-o !bluvbmj{pwbo di!w |sftec! w!
gqp,. ~uf, o dilg-{ di!vnpBidvkf!szdi mfkotak! gpsp{vn, o !
{espkf!w!lqgsececc, iv!Iw tubwcz/

Kontrola kolizi:W! | pngmf yo di!tubwfco di!b!joBfo stl di!qgs

interakce vice kategoriigs wl ¢! ) obqg_/ ! gqpusvec !'bltu, o*lcf{! #hfpn
| pouspmb! I pmj{ !'Im . pwpv! spmjv/np@iivwEfu g stppbg uuxjbwsov !!q
identifikovat potencialni geometrické konflikty nf { j ' gqswl z! gspkfl uv! b! g_fedi
o-I mbeo"  ntdizc-n!w!qgsec, iv!w tubwcz/

Peltbn. ip!gp, -ulv!fyjtufodf!joBfo stl dil!lqgspkfl_ o di
tmpBju'  di!tubwfc-!qgptl zupwbmj!tubwfco !joBfo _j!hfpn
gmpe o' di ! hfpnfusjdl di!gswlec!)ob!DMGPRBEPLH,bOQbgf &y H#B1#
zéklae , ! njaodhadgi (obr.3.122* - ! w! gsec, i v! gpt mfeo di!ujt dj mfu !
ti spnbB, pwbmj ! busjcvupw, ! pckf nZlld)fza moslegrd tisiciletl qs wl ¢! b! t
gpnpd !'gsbw ufl!blusbotgpsu,.sc!tispnbB, pwbmj!busjcvu
gswl ¢/
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‘ GEOMETRIC

&) DATA B (& conrirmanion

- s~ VISUALIZATION
e N2 OF ELEMENTS
|| A

| AL coLusion
CHECK
Obr. 3.1-12 Geometrie je zakladem pro ziskanip c k f n pw' di !gsbvelben-flulswefls It f ! o+t mf e

qpvB wbk !gsp!w qp. fu!moektunbec! b! btpw, ip!gm-:oa

Dneskf ! ufoup! sv. o ! b! btpw, ! o.-sp, o' ! ° | pnobjempvéhoo f o! qm
modelovani v modernich nastrojich CAD (BIM* - ! | uf s ! v np BZ \pdmiodi dpecidlplob uj dlI z
geometrického jadra, ziskat objemové busj cvuz! mjcpwpmo B ip! gswlv! cf {! ¢
pckfnpw di!gbsbnfuse/!

Moderni nastroje CADubl ! vnpBZ vk ! | mbt | gpjvkymprejbku! b u thibBff thps j{{ pv
databaze projektu nahrastubcvml z! t qf dj gj Il bd ! gsp! gpvBju ! w!sec{o ¢
gm- opw-. o | of g(pbr. 81-18)pZiskavéahi BpRcifikaci, tabulek QTOb ! nopBt uw ! b! gs bl
q_ | mbeecn!tflcvefnf!w, opwbu! w!lbgjupmf! #[ tl .w.0 !n

= Model £ palabases

= systems

» CAPEX COMS PMS

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

GEOMETRIC =3 SEMISTRUCTURED s STRUCTURED [ ——

DATA CR DATA ([’ DATA HH
Obr.3.1-13 Nastroje CAD(BIM* ! v|I m- ebk ! ebub! ep!ebubc-{ -1!lufs lktp
joufhspwbmz! b!tgpmvgsbdpwbmz!t!lebme njltztt
W{imfefn!l!v{bw_fo,! gpwb{f! ebubc.-{ ! bl gpsn-uc! qpvB
wzuwp_fo-! w! _fofo di! DBE! tubmb! wmbtuo, !tbnptubuo’ n!

gswle-! ubl! nfubjogpsnbdf! )tusvivywswp oo !!wdf! ctpgfgpg ropmj
souborech a formétech.
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Data CAD od navrhu po ukladani dat

Moderni systémy CAD aBIMv |l m- ebk ! ebub! wf! wmbtuo di-!_ btup! gspq
SWU-! EHO-! QMO! b! ebmo di /! Uzup! gpsn-uz! gpegpsvk ! 3E!
geometrii, ale také atributy spojené s objekty.[ e f ! kt pv! vwf efoz! uz! of kc, Bo, ko

DWGkf! cjo.-so !gpsn.-u! tpvcpsv-!lufs I nfbgpvBtwp! !

uspksp{n, so di*!'o.-wsipw di!ebu!b!'nfubebu/!

DXFkf ! ufyupw ! gpsn.-ulwqgdp!fwen nd\l 3@dzanljeyHEometriD B E

vrstvy a atributova data, podporuje ASCII i binarni reprezentaci.

RVTkfl cjo.-so !gpsn.uCApewpfubmi gEbuspnpefmesjcvue! gqsv

gbsbnfuse! o.wsi v/

IFCkf ! pufw_fo ufyupw ! gpsn-.u! gs p !CAD(BIMoObdatujeb wf co d

hfpnfusjj-!wmbtuoptuj!pckflue!b!jogpsnbdf! p! kfkjd
Lspn, '!u, diup!gpsn.-uc!tflqgpvB wbk !jlebm ;! QMO-!EC2-
B. Il pmj!tf! mjo 1° f nobrazekBiL-td* s pwd pdf wzfaptpp! 3fqgsf{foup
nb. o !npefm! gspkfluv! w!sc{o di!gpsn.-di/! W |l pngmfyo
tpvc, Bo, -!pelw I sftec! bB!qgp!l ppsejob, o !'npefmz! gqspkf]l

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

Obrazek3.1-14Pcm cfo, ! gpsn-uz!qgsp!vim-e.-o ! DBE! gqpgjtvk ! hfpn

of cp! NFTI !'epgmo, o' di!busjcvupw nj!° ebkj/
W fdioz!w oflvwfefo.,! gpsn-uz!vnpBiZvk ! vlim.eba! ebub! |
wo f divoozt ! vwfpesfmo ulz! pctbivk !lewb!Im _pw,!uzqgz! ebu

Geometrické parametry -qp gj t vk ! uwbs-! vn tGeonetribb ké$ g{ mvs wzp Bk
tflcvefnflgpespco, 'w, opwbu!w!oftu I, ~tuj'!lojiz!w,
Wmbt uopt u-pbsahujis g €imfarnsate:n buf sj - mz-luzgz! gswle-!lufdio
kfejof, K o.! jbelfeobunjog j!lwmubptswzolpt uj -! 1l ufs_ ! npipv!n u!gs
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Busjcvupw,!  ebkf! nbk ! w! npefso di! gspkflufdi! {wm.o
pckflue-! vnpBZivk ! joBfo' stl ! w gp, uz! b! I bml vmbdf!
> btuo I z!gspkflupwObg-!w tubwcz!b!gspwp{v/!

Viplfolblewf_ ;luzqg!lpotus@br.d®1))! uzqg! {btlmfo -1!tn
Vitu, oltf!{b{obnfo-wbk !jogpsnbdf!p!nbufsj.mfdi -
VIjoBfo stl di!t u !ktpv!vmpBfoz!gbsbnfusz! gpusyv

Uzup'!gbsbnfusz!npipv!c' u! vmpBf«BiM-)ktdkl éxterhithiatabazion di ! t p
-kbl p!w tmfefl! fygpsuv-!Ilpowfs{flofcp!lq_ n,iplq_ tu
o-tuspkec! sfwfs{loUfipuploBfotswvgwvtobeZvkf! joufhsbdj!
podnikovymi systémy a platformami

Sfwfs{o ! jwdBfpoustyww !IDBE! ) CIN*! kf! gspdft! fyushbl df
ejhju-mo ip!npefmv!it!d mfn!pcopwju!kfip! mphjlv-1:
gewpeo n! bmhpsjunen!ofcp!eplvnfoubdj/

D47 Window, TypF3, Triple glazing

la | Typs Typa of glazing |
’ | 1
. - 1Day TypFs Tripbe
\/ "J' D31 Window, TypFS, Double glazing

.1 | I | Type | Type of glasing l

D3l TypF3 Diomilale

11 D1z3 Door, Typell, Left-hand opening

B 1 = ; | i | Typa | Opening Direction |
D123 Typil Laft-hand

| -H—-%;-‘_:-f

| ¢
} D781 Wall, TypeW5s, Internal mineral insulatio

id Typa Insuilation

1oral TypW'3 Internal finesal

Obr.3.1-15Prvekgs p k f | uv ! | sparametticgémgbp polydonalni geometrie obsahuje
informace o parametrech b! wmbt uopt uf di ! qswl ¢/

Wl ect mfalfull pprifm!l | bBeu WP E fbtibjesbl!!gbsbnfuse! b! wmbtuopt |
kbl !l kfejof, o,!dibsblufsjtujlz!l bBe,ip!pckfluv!)obgqg_
tlvgjoz!gswl e/ ! Up! vnpBZ v kpgrvkyeobjdktly prdjektw, dleakd jgospdjouat dof e o pu m
mphjdl di!tlvgjo-!lufs_,! gbl! npi pv!bwaw Bvmydémeécead mo = | t
databéazich.
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'pckflu! sf.

mo |

i p!tw

jefoujgjl pwbu-!gpqgtbu! b!sfqgsf{foupwbu! wil!gpsn, ! ebl

p
) - Bounding an‘J
Windows " Giametry
I L] | Typa | llﬂml-| BB Pl | BB PR | Typeaf glazing | Gaormanry
= .
!_ Iay TpEd 1500 BA, 171083 s ERT RN Nrwibie T
! [[=H . TypFE . Lend . INE TS1A7 . IR 75137 . Tripm ML B
Doors
| Id | Typa | Lu=gth | BBz Pl | BBz | Opening Directizn oy
IBdEs | Typddi = 34, 851361 34 Eh1i2E vife-raed WML, BRER
IR | Tyl HEG IZETR1AT 128, 71T Heghii-fiind KWL, ARy
Walls
ﬂ:-::":-.:-:.___ | ] | Typa ium| BBas Pl | L] | Inuulatios [
. [1=r, & TymeE noon ITAaIAIng RoIe3T | imew ol mneral v iR
o ! } |
. ICT84 | Typ'wE | A0 1675 EE33 | 16T25IAS Imigrrad miierH ML, BALF
X elements
= ':h'_j | Id Type Langth | HBox L | ERaa FT | KRN _Perurmaies BETNTE
_“—[' P IBNE | TypEs LEH W MO0 | W O b WL, A
Obr.3.1-16LbBe" ' qswfl ! gspkfluv!pctbivkf!busjcvuz-!lufs !cyv
wzqgp, u-wbk !wlgsphsbnv! DBE
W gpt mfeo di! eftfujmfu di! tf! wf! tubwfcoj)uteéd ! wzwj o)
{kfeopevo vk ! uwpscv-! vim.e.o ! b! g_fopt! ebu/! Uzup! g

ubcvmlpw,-!gbsbnfusjdl ! ofcp! hsbgjdl /! Kfkjdi

tgs-wv!ebu! wflwo fdil!g-{
gsp!w n, ov!jogpsnbd

QR kédy.

Ob! _fo fo lineogeabitynacd ~ t uvqgv!
| ppsejbf kjpkblénBjd kontrolovat exporty, kontrolovat kvalitu dat a integrovat .

sp{nbi

di wBi'wpubcvm! Hzi mbwqgs@kfypsh

I wiiialobrazku & 1-17 (inalveree je! k klipbziciwdmedi o b !

BMep! kjo"  diltztu,nel/'!
W{imfefn!l!v{bwtmpBpegpwingt kf! woe bl ! pcu Bo,

pecpso | z! gspw-
zpracovani dat (pipeline).

e <

u!

nopip! pgqfsbd ! sv, o, -

| ! se lpodieji sp@BIEBIM (BIM) a
«tuj!ebu! DBE!

l'ufoup!gspd

c flife!

npBopt
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consTrucTioN CAD (BIM) DATA sTORAG

SR

et
SfasLaEaEd

E-:-mm:pmpnmﬂ F ATIFNAG prOpartiEn
of profect srides of prje

S— -4,

4

[ " Mrm.rq‘:.a:..:..-.a [ 21 rw:l.:n.r_'n. s RS e, ey

Obrazek3.1-17Ubcvml b! gpspwo.wbk d !i mbwo ! ebupw,!gpsn-uz-!w

o prvcich projektu [53].

Bczdipn!gpdipgjmj-!'qgqsp, !fyjtuvkflupmjl!se{o di!ebup
ecmfBju.!qgspojlopvulep!qgspdfte®BM ufFafsgaptf|l bkel afvb i
w, opwbu!w!o ftu, ! ~~tuj!lojiz

Ebmo ! jogpsnb, o !wstuwv! g_jebopv!Ilf!lhfpnfusjj!{bwfe
) Cvjmejoh! Jogpsnbuj po! Npefmjoh*-1dpB! kf! nbsl fujohpw
roku 2002 [54].

Vznik konceptu BIM (BOM)b ! wz v B jv procésecB. E

Lpodfqgdf! jogpsnb, o i p!*npleqpmpsww o dbctvue pow!o)-QIWN epl vnfo
roku 2002 [54,w{ oj | mb! ob! { <« I mbe, ! nbs | f uj o CADVzdikl 2 markgtintj b uj w!
hpw di!jojdjbujw!w spcde! DBE!t pguxbsv!blczm!qgpl vtfn
ki sfotuw !gpu_fc.-nltubwfcojduw /

Inspiraci pro BIM byl koncept BOM (Bill of Materials) -1 vt pwo | -! 1l ufs'  I'tf!lwlqgsenzt
|l podf! 91/ ! mfu/! WE!l tuspk sfotuw ! vnpBoj m! CPN! gspgpkj
Data Management), PLM (Product Lifecycle Management) a ERP, a zajistit t&k holistickou spravu te-

diojdl di!jogpsnbd ! w!gscc, i(obt.38H8m_ i p! Bj wpuo i p!dzl m
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1B
T
REXIM
)
MR wMRPa £ ERF i
gEaray PG b PG 50
e g WG EDH | o WD IVt thrct Toigha G g Dramieags 308 (WG, OGN}
| . R —— —
B DS 6D ans 5 (LT
AUCAFRS Baram Rafi
bt i BikA
EARIA FRT/AZM v
awi
OPEN B
IBES ETER ] IFG1 IFOT 1P el IFZd
DUAE (GOLLALA] GLTF
08
LD
1964 1975 1980 1984 1987 1992 1996 1999 2002 2004 2012 25 2020 2023 2025

Obr. 3.1-18 Vyvoj specifikaci (BOM* - | j ogpsnb,. o (BIg* Intpled jmpjwu omd™ di ! gpsn.uec
j oBf o' stavébniatvl.

Npefso ! w wpk! | podf quv! CPN! wf e XBOMf(Extenfled BOM), kterp {°  _f o
{bisovkflofkfo!tmpBfo !w spclv-!bmflubl 'td_ o._f!ldip
b! "  ebkf! gsp! gsfejlujwo ! bobm {hvjako BIK PeNstawehniotvi:loba! gpet ub
q_ tuvgz!tfl!tobB ! gspn, ojul!ejhju.-mo !npefm! w! Kfeopuo
gscc, iv!idfm,ip!Bjwpuo ip!dzlmv!gspkfluv/

Lm . pw n !vmstum BOM ve stavebnictvibylo zavedeni prvniho parametrického CAD (MCAD)
tgqgfdj-mo, ! vgsbwfo_,ip! gsp! tubwfcojduw ! w! spe&E®! 3113/ !
sfwpmv, o ! tztu,n! NDBE! gsp! tuspk sfotuw -! lufs' ! w{o
standardem [55].

Ki B!l podfn! 91/ ! mfu! ¢z ni§]udf ineffnklop-gdip!isCoBoE wi/! pnmlh wo mn! d n
to Bju! gsbdoptu! gq_j!gspw-e, o !{n, olgbsbnfusc! |l potusy
{1 mbe, !~ ebke! njnp! DBE! gqs p h s[3nQf! kqescprafuB jfue okjiod ulws pnnhje!bau_bj
gbsbnfusj{bdf;! bvupnbujdl ! ob, u.o !dibsblufsjtujl!{
vwoju_!tztu,  nec! DBE/

Pro-E a koncept elementarniho parametrického modelovani ¢ BOM, ktery je jeho zékladem,

n, mz!w {obno" ! wmj vaMECAD[S8) WIKkBuU3I6 VImDBEKf ! uf oup! npefn

nopip!npefso di!tztu,.ne!tfltubmp! kfip!lpodfqg, o nj!
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D mfn!kf!wzuwp_ju!tztu,n-!lufs"  lcvefleptubuf, o
{wbBpwbu!sc{o_,!o0o-wsiz/!Blo.Ilmbez!ob! gspwfefo !
cm Bju! ovmf /! Us/iEAMa fos f!btnpjgtuuxjbdsifz! 'DoBnEf { vkf ! gspw-. e,
{n, olgpv{flob!tbn_ n!{B9. -ulv!Igspdftv!o.wsiv!

- Samuel Heisenberg,{ b | mb e b u f m!ParametnctfTechnplogy Corporation®- ! w* wp k « !
MCAD -produktu Pro-Eav ., jwuvie®BE! qspevl uv! wzvilB/Twbk d ip!gpsn.u!

WE!l tuspk sfotuw !'tfltztu,nz! QEN-! QMN-! NSQ! b! FSQ! t ub
tgs-w, lebu!bl!gspdfte-!tispnbB, vk !jogpsnbdf!{! DBy!t:
cjooptujltob! {1 mbBOM ¢dBON, gHOMVBRW(oki. Z1A8)IUblup! j ouf hsbdf !t
di zcpwptu-!{bcsbZvkfl!levgmjdju, 'ebu!b!{bkjorvkf!l pngq

s €NGINEEring

framework

cBOM xBOM sBOM =

EDMS—DMS
eBOM— pBOM — mBOM — CPD
l et it PLM--.
-1ue—CAD“=—=—BO0M PDM ~SCM
= ERP- =

NC — ¥

- “MPM
HBD~ CNC—CAM

CFD AE——""-- LCAX
FEA

Obrazek3.1-191 j t upsj dl z! w{oj Il m! CPN! w! 71/ ! mfufdi!31/!tupmfu
tztu, ne! DBy! b! kfkjdilg_fe.-w.-o0o ! _~ejd n!tztu

~

O.-lvqg! _fofo ! DBE! wzwj owd bil {!baripBdrm' _ nlpdobflm!_Qempvgv! CF
epebwbufme! czm!u,n, _! pl bnBj u, ! ypittpagen(2002-2008)B0}61l. f k o, o
KiB!'pelgpmpwjoz!splv!3111!'tf!l podfqu! CIN!'{b, bm! bl uj\

{ kfn!plgbsbnfusjdl " !"tpguxbsf/ ! Pcmjcb! sptumb! ubl ! s:
Pro-E - parametricky CAD prosazovany timto vyrobcem -t | vuf o, ! wzumb, j m! | pol vsf
bsdijuflupojdl _ip!b! | (PboBuU2NQp o- ulpfl mbwsli pwdb31! tj! ef

globalni dominanci na trhu BIM (CAD)[62].
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closed BIM open BIM

7 ,iﬁ... Vg - —
" G = =

Obr.3.1-20Qpgvmbsj ub! epub{ec! V\(R\/!TvgzsdIsr‘rF‘C)eparwbe‘trk;kbeI\Dp h mf !
wzuwp_f o' ! ¢’ whbBt Ind pe qf ;g WQEPY{t ptwiob nhlegdpgvmbsjuv!u, n _! wf!
{fn !tw, ub/

Za poslednich 20 let ziskala zkratka BIMnopi p! w | mbee-! kf kj di B! sp{nboj u._ !
gecwpeo di!nbsl fujohpw di!lpodfqgd di-!lufs.!w{ojlmz!o
tfis-mb! eemfBjupv! spmj! g_j! gqpqgqvmbsj {bdj! upipup! ufsr
podioBf o, i p#! q_ tuvgqv! Il fltgs.w, ! jogpsnbd /! W tbnpuo_ n!
df m,n! Bjwpuo n! dzIlmv! pckflue! gpnpd ! CIN-1! kf!l wo bl ! {
definovana

Qewpeo ! xfcpw, ! tus. oletech 20q2 ¢60] w BOQ3f[GR]f{ -W!f |_\f fk 0 Gil§rotz khih do e v !
BIM-! wf!l tl vuf_ optuj! sfqgspevlpwbmz! nbsl fujohpw,! nbuf sj
QMN! ) Qspevdu! Mjgfdzdmf! Nbobhfnfou*-!1lufs_ ! &2rkj'Bd w!wf
90. letech [63].

Jogpsnb, o !'npefmpw.-o !cvepw-!jopwbujwo !opw ! q_
cvepw-!lufs" Iw!spdf! 31 1ndzZewgdodavateleDBVE]*mB {thg mmfm! opt u
{getpc-!kbl n!pecpso dj!{!dfm,ip!tw, ub!g_fn" o mf
obwsipw-0o -!w tubwc, !bltgs-w, lcvepw/

- BIM Whitepaper, 2003 [61].

Uzup! gswo ! gvcmj | b dskongeptermceritralizpyaképniegronané dthbdze. Jak se
vw.-e !wlc m, !loj{f!{!splv!3114-1CJIJN!kf!ltgs-wb!jogpsnhn
kfejo.,n!” mpBjouj-!tdpB!{bkjor vkf !t z@d\-BilsofMétdrials).! wo f di ! \
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BIMKkf ! gpgjtpw-o! kbl p!tgs.wb!jogpsnbd !plcvepw, -
qgspc ibk !'wlebubc -{j/!BrltvBl!tflufez!kfeo-!p!td
wBez! | ppsejopwbo . . -!Ilpo{jtufouo !b!bluv.mo |/

-Xfecpw,!tus-. ol z! veqdormwith BaVpWhitepapdd, RID3 [54].

Nzo mfolb! ~ {fo !eftjhov! gsptu_feojduw n! kfejo_,!jouf
w'  {lvnv! w! 91/ ! mfufdi! 31/ ! tupmfu /! Of5d obsahovale43| podf q
pel b{e! ob! uf s mbrazék#.&D.Epd¢ sfpfl#N1)B 115! tf! ufoup!qp, ful!to
23 v Bilé knize o BIM z roku 2002[64]. A do poloviny roku 2000 se téma databazi prakticky vytratilo z

nbsl fujohpw di!nbufsj -me!epebwbufme! b! {!bhfoez! ejhj

Q_ftupBfl!lgewpeo, ! cz mebbukb ce.s{ffn!btlzq_u tnwvigCJIN o -! gptuvaqf
na geometrii, vizualizaci a 3D. Sam registrator standardu IFC z roku 1994, ktery v roce 2002 vydal BIM

Whitepaper-u f ou’ B! e-yveWhitdpapérfin! gqp, - ul v!I splv! 3111! w t mpwo, !\
of vus.-mo di!lgpsn-uec-!kblp!ktpv! JHFT-! TUFQ! b! JGD-!b!

Sc{o.!bgmjl bdf!npipv!c ul!oflpngbujcjmo !'b!{opw
[.LJW t mfefllusbej. o ip!qgp. ubCADh! wpoecgqpls@wbmbepd !
efm lepcb!vwfefo !obEaki!wdbigBoz!i mbmpubbwmpbp

qpvB wbk !'gsp!w n, ovliebul!ob!o {I !° spwoj!tuboe
ebsec! JHFT! of dIBQ jed@factoi de lure kot @imatu STEP/IGE$pro

w n, ov!ebu!nf{j!'"bgmjlbdfnj!scec{o di!w spcdc! npli
gbujcjmjuz!ebul!nf{jlofkmfge nj!qgspevluz/!JHFT!
spwo di!blofnpipv!tj!wzn, ZGpwbu!ubl!cpibu-.!ebu
eofoeqnij | pw nj[L.Bdmjllgbdftrujp!Bf ' tfluzup! bl ebm It
{mfqgo vk -!wBez!cvepv! {!limfejtlb!cpibuptuj!ebu!
\'// /"~ Qsphsbnz!w!s.-ndj!bgmjlbdf!nvt !c ultdipgq
cpibutuw -!bojBlcz!tflvdi mjmz!l!ofvus.mo n! q_

of cp! QBUSBO/ ! N tup!upip!cz!s-ndpw,!bgmjlbdf!n,
podkladoved ubc . { j ! DBE- ! bcz!tf! of {usbuj mb! gpespcopt

- Bila kniha dodavatele CAD (IFC, BIM "Integrated Design and Manufacturing: Benefits and
Rationale",2000 [65].

KjiB!'w! 91/ ! mfufdi!bl!ob!gp, -ulvliopw,iplujt djmfu tf!.
DBE! gpwbBpwbmb! ebubc . {f nebongutrgnifpriatIpG Navroopalo'sd, dbpsec p s !
vgvtujmp! pel gq_fl mbeb, ¢! b!bgmjl bdf!n,  mz!q_ n' !l q_ tuv
31/ ! tupmfu ! {lw_bHhrogphpodudqu!uGbNTf hjj! #sp{e, ml b! gbovk#-
gpvB wbk d ip! v{bw_fo.! hfpnfusjdl.! k.-esb! vg_feopt
informaci.
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BMkf! eoft! wo n-o! kbl p!ofe mo-!tpv, .tu! tubwfcojduw /!

{kfeopevofo !l'tgpmvgs-df! b!joufhsbdf! ebu! {! wf
v{bw_f o, ! of formatyobf!vtugsf-dmob mj { pwbo ! o-tuspkf /! 1ljt

ml ! <t
upsjj!CJ

kbl p! gspcmfnbujdf! joufspqgfsbcjmjuz! b! hfpnfusjdl' ™ n! k-

knihy "CAD a BIM: Marketing, realita a budoucnost ndvrhovych dat ve stavebnictvi".

W tpv, bto,!epc, !tupk !pew,  uw ! g_fe!lCAD, K pwg
BMKkbl pl! o-tuspkf!qgsp! npefmpw.o !l ! kfip!wzv
wzBbevkflopw,!q_ tuvgz!l!qgs-dj!t!jogpsnbdf
flptztu,nfdi!b!{bwfefo !pufw_fo di! _fofo |/

v ! w { wp
Bju ! kbl
nj-!pqve

T! sp{wpkfn!o-tuspke! sfwfs{aq_i gluvgBfld ebhulbie!.gb
ufdiopmphj ! Pgfo! Tpvsdf! b! MMN! tf! vBj wbufm,!b

[nu fDSBFEL ¥ n
F'w wpk-. _

gpen ofl ! epebwbufme! tpguxbsv/ ! N tuplupip!tflqgp{psopt

(databaze) a procesy.

Za modnimi zkratkami a vizualizacemi se skryvaji standardni postupy spravy dat:

vl m.e.o -! q_f op-tj Kkldsicky praces ETLfExtradi, d arisform, Load).
Tufko, kbl p!w!kjo' di!pew, uw di ! wzBbevkf! e]j
bmf!ubl  !kbto, !'tusvliuvspwbo,!oblm.e.o !tl!i

hj ubmj {|
fufsphf

Bcz! czmp! npBo.! gmo, CAD{BIMB- ulngput oadijpmh! epulj! qg_fipeop
tgs.-w, ! jogpsnbd /! Up! of wziovuf mo, ! qpwf efjédhotehi] m . pw, |

tuboebsej{bdj!bl!tnztmvgmo nv!tusvluvspw.o ! e

—~
— —
—’f._‘_/'_'

bu-1"tf!|
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KAPITOLA 3.2.
HARMONIZACE A STRUKTUROVANI DAT

Obgnipw-0o !tztu.nel!ebuz!wfl!ltubwfcojduw

Br 't vB! tf! kfeo-! p! wiml ! I psgpsbdf! ofcp! tu_feo, ! wf
obgnipw.-0o n!tpguxablaapaitdislct{ Dt wj nmupiforinobymi inferrhacemi
(obr.32-1* - ! lufs ! nvt !t!lgpnpd ! nbobBfse! w{-kfno, !tqgpmy

tf! pwmjwivk d dinakometwz inve! b!lge pdkénz!lb! {jtl!qgpeoj !l v

Invasior
COMSTRUCTION SITE

9 BPM :EHS e
£] chP'IELi_E a';;!iEPH [l E % é
cans L. ‘ s = 8| == & — A
' DRONE AR/VR- —— GIS ——= — CR --SCM: |
2 i
s s s = S = 5 _"E“"
pHs.) | CAD o-FEM-.CAD-MEP ERP1 ‘CPM.:SHS.. ]
= v ;. s it | —
) oem] i R TR o
=5 = —— == |
e o 11
E 6D SUPPLIERS | = —_————— WER 3DPRINT- ]
7D = E£rP2 E EF!P3 SERPA | pe ’
| d o _..'.:'.'.'.'_'..".'.'_'.'.'.'.'_r'Lj'.'.'.i'!"E.'.'.'.'.'.'.'.E.; |

Obrazek3.2-1Qs bl ujdl z! I bBe !'tztu,nlofcp! bgmjl bdf!qp\{B‘ wb o .
k-esv!io, lufspv!{!gpgv.m-so di!ebubc.{ ! SECN

LbBe.! {! wofl vwfefo di!lbufhpsj ! tztu,ne-!lufs 1 tf
ebupw njluzgz! pegpw ebk d njlgvol, o !" mp{flu, diup!t
| pol s, uo -!qg_fkefnf!pel ebugw gdis!ny 2 qgep!sin!. kufck jbd ielpd fvind fo

L! e wf!l vwfefo,nv! (¢bfafebbhdydbzatlugnegeé.-w-nf! Il pols_ uo !
eplvnfouec- | thft prfoujif s' nj !

Investor (CAPEX)
AGjobo, o !" ebkf;!sp{qp, uz-!qgspho {z!w ebkec!)tus"

A ebkf!plusBo dilusfoefdi;!bobm {z!usiv!)tusvl u
A Pravni a smluvni Gdaje: smlouvy(textové Gdaje).
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nﬁ

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

nel! t!

njlt.uzgz!ebu

It f 1 qpsveH owoafijarimip ktepé lpracajisu |
sec{ o’

Obrazek3.2-2Wf ! t ubwf coj duw
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Tztu,nz! _ ,CAFB, CONSRENT

AData projektu: grafy, Gkoly (strukturovana data).

A ebkf!p!”  esBc, !{b_ {fo ;!'gm-o0z! esBcz!)ufyupw, !
A ebkf!p!lpouspmf!lwbmjuz;!opsnz-!jotqfl, o !{qgs-
CAD, FEM a BIM

ATechnické vykresy: architektonické, stavebni plany (geometricka data, nestrukturovanéa data).

AStavebni modely: 3D-modely, materialova data (geometrick& a polostrukturovana data).

AUf di ojdl ,!w qp,. uz;!bobm {b!{bu Bfo !')tusvluvspw
Tztu,nz! _ {fo !tubwfojou, !)FIT-!TDN*

ACf {qf optuo ! b!{esbwpuo !  ebkf;!cf{qgf, optuo ! gs
AEbub! epebwbufmtl!l  ip! _fu, {df;!{.-tpcz-!pckfeo-.wlz
ADenni vykazy: pracovni doba, produktivita (strukturovana data).

Drony, AR/VR, GIS, 3D-printing

AGeodata: topografické mapy (geometricka a strukturovana data).

AEbub! w! sf .mo,n! btf;!wjefp!b!gpuphsbgjf!)oftusv
AModely pro 3D - tisk: digitalni vykresy (geometricka data).

Ebmo !t ztu, BRM,5DERFlo ! ) 5E

A ebkf!p! btf!b!o-. | mbef dstruktuiodasanagia). phsbnz-! pei bez
A {fo !'{n,o;!'{-{obnz!p!{n, o~-di!qgspkfluv!)ufyupw

AWz |l b{pw-o !'w | pooptuj;!vib{bufmf!® tg,ooptuj!)tu
Integrace dat a komunikace (CDE, RFIQ AMS, RPM).
AW n, oblebu;!w n, ob!eplvnfouc-!ebupw,!npefmz! )t

A RFIDa sledovani dat: logistika, sprava majetku (strukturovana data).
A Monitorovani a kontrola: senzory na stavbach (strukturovana a nestrukturovana data).

LbBe' !'tztu,n! wédt zu hwfhco jqdpwh B ! {mopozni databéizev-tedy! pracuje s

vlastnim typem informaci: strukturovanymi, textovymi, geometrickymi b ! e b mDatom§ krajina”, se

|l uf spv! nvt ! pecpso dj! espénbgpbdpiwRspt kf! wfthubgphk
t mpBjuptu!tlvuf,  o,!'qgs.-df!t!jogpsnbdfnj/

W gsbyj!tfl tgpmf,  optuj! gpu I bk ! t!lu n-1!Bf!lebub-1j!
qpvBju ! #ubl -! kbl ! kt pv#/ ! Up! gmbu ! {fkn_ ,ob! gsp! ufyuz
pcu Bo,!bobmz{pwbu! gpnpadulptl kb delbsme o ndil!mo. tpuws mKd /slpQd
-qspdft-!tcf{! o, i pB! of m{Zpradogii,bnalyzw vizudlizae arpzhddavanf p wb u !

Transformace dat: kriticky zaklad moderni podnikové analyzy

W u°o job!tgpmf, optu !tf! eof 80%kd k'jld.i!ltl lbBeped myf ;! q.sjr
opira o klasickéa strukturovana data - znamé tabulky Excelub ! s f mb_, o (RD8BMSI)[B6Y ! {[ f-!s p wfii !

k f ! v80%movych informaci, které vstupuji do digitalniho ekosystému firem, nestrukturovanych nebo

wpmo, ! t usvlobryZ28BwB2y 'dhu_ ! tfn! ufyu-! hsbgj-nddelyl hf pnf
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dokumentace ve formatu PDF, zvukové a obrazové zaznamy, elektronicka korespondence a mnoho

ebmo i p/

Objem nestrukturovanych dat navic stale rychleroste-s p. o ! uf ngp! sct uveb%[67). pei bevk
Ubl pw.-! ezobnjl b! {getpcvkf! w-Bo,! gpu Bfl g_j!joufhsbdj
gspdfte/ ! Jhops pmukiformdtouyphidatumgfled d11vi!ll w{oj |l v! jogpsnb, o di
_jejufmoptul!dfm,iplej.hju.-mo ipl!gsptu_fe !qgpeojlyv

60%

PER YEAR

%o

Obr.32-3LbBepsp, o !'o.-setuloftusvliuvspwbo' di!ebu! wzuw._ ! q:
jogpsnbd !ep!qgpeoj!lpw di!qgspdfte/

Jhopspw.-o !tmpBju di!oftusvliuvspwbo di!b!ofq_fi mf:
gspdftfdi!bvupnbuj {bdf!neBf!w,tu!lf!{ob,  ofn!nf{fs,
t gpmf .Wlpgafico oo n!'tw, u, ' of |l pouspmpwbufmo_ i p!lb! mbwj op

tgpmf, optuj!qg_jknpvu!izcsjeo !q_ tuvg!lfltitqgs.w, ! el
gs-~dj'!'tflwofnjluzqz! ebul/

Lm ! 11 fgflujwo !tgs.w, ! ebu!atkiasifikaciwc{ w! gshbapggEbepbull t#
w, fuo, ! oftusvliuvspwbo di-! ufyupw di! b! hfpnfusjdl"  di
strukturovanych dat). Tento proces transformuje chaotické soubory dat do organizovanych struktur
gsp!joufhsbdj ! epp Bikstpffinpee-p'vb.!ou !no!{dbraZeKk3j2d)i ! { - | mbe, !
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MULTILINGUAL
BABYLON — UNIFIED DIALECT

Obr.3.2-41 mbwo n!° Il pmfn!pee, mfo !tgs-wz!ebu! kf!qgq_fw,tu!
s ¢ { op gp s ndatdgstmiktdrovaného a kategorizovaného systému.

Kfeopv! {! i mbwakovdi bgonpdjBhdfi! {etu-w.-!o0o {1l ! spwfiE@!jo
digitalnimi platformami -"sila",p! oj di B! kt nf ! i pwp_j mj ! w! qg_fedip{ di!l
O.speo !jotujuvu!gsp!tuboebsez!b! ufdi68-pmbpfhlj f! ) O0J1
ogbuo-!l pngbujcjmjublebulnf{j!sec{o njl!tubwfco nj!
{ob, oo nl'epebuf_, o nto-I mbeen/ ! Kfo!w!spdf!3113! {qgect
tpguxbsv!w!jowftuj, o !'w tubwc, !w! VBB {oys-duz! w! dfr
q_j. fnBlew, 'u_fujoz!u, diup!{us-u!oftpv!wmbtuo dj!
b!° eg8/c, Tuvej flubl !vw.-e -!Bfltuboebsej{bdf!ebupw
b! {w o oju!fgflujwjuv!w!ldfm, n!Bjwpuo n!ldzlmv!pckfl
Podle studie CrowdFlower z roku 2016[69]- ' | uf s+« ! { bi sopwbmb! 27! 111! ebupw
{etu-wbk !imbwo n!gspcm, nfn! #° qj obw.nésohd mikafu¢p g,plson . n
{espkfn!w tmfeo,! ebubc. {f!-olftmfl!n pketf!inzu s .uvsfpdk p'wy _i pd svb
"jou, o0 -lgpsn-upw.-0o ! bl pshboj {pwaepralc¢dat f {Jf dnbBj! V! s
{bcfsfl!limfe.o ! bl!tispnbB, pw-o !tqgs-wo di! ebupw di!'t
bobm {v! of eptuvgo, /! B! kfol btj! :! gspdfou! btv! kf! w
qg_feqpw, e !'bluftupw. o ! i zq paoi,vigualizagicepartbvani &vihledédvaoip w. o ! |

gpegeso di!jogpsnb, o di!{espke
Qsececn, sps - !&ffllnbob Bfpdle! taifosidbiazzk 3.2-5):

’

jou, 0o !'b!lvieqw):. jewuo !bétbwsv|i uvspwbo-!ebub! npipv!\
dobu analytikab! vszdi mju! gqspdft! gmo, o ! | pme/

Tc, s (180 mbwo ! w {wpv!gsp! pecpso | z!ob!ebupwpv! w,
ebupw di!tpvcpsec/ ! Gjsfno !ebub!ktpv! btup! vmpBfc
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{u, Bvkflqg_ tuvg!l!gpu_fco n!jogpsnbd n/

Npef mpw-o Otuspkiptwuplvcdoo !Dof&khttoptu! pcdi peo di ! d
Bctfodf!kbto_,ip!{be-o !'neBf!{nb_ju!qgpufodj .-m!j!up

Ostatni Gkoly (5%):1 spn, ' {gsbdpw-o !ebu!tf!bobmzujdj!{bc wb
sc{o di!"  ime!qgpimfev-lte, mpw-o n!w tmfelc!qgsptu_f
epgpsv, pw-o n!pqujnbmj{bdf!gspdfte!bltusbufhj /[

Mining data
for patterns

Other

Building training sets
Building training sets

Collecting
data sets

Cleaning and
organizing data

Obr.32-5" fnv!w, ovk ! nbobBf _j! gsbdvk70d !'t!ebuz!of kw df

Uzup! peibez!gpuws{vk !jlebm tuvejf/! Qpemf!tuvejf
vroce 2015[71]t us - w ! 61! bB! : 1&! btv!gspgftjpo@Bme! w! pcmbt
q_ gsbwpv!ebu! gsp!bobm {v/!

joeu, o -! wbmjebdfq!l_beéetvdmwpykfel. bs] wjbdil * ! { .| mbe! gsp! wo
bobmzujdl  !gspdftz!b!{bcfsf!bB!:1&!,  btv!ebupw di! w, e

Ubup! gf, mjw.! gqs-df -! lufs.! kf! gsp! | podpw,ip! vBj wbuf
of {gsbdpwbo" di! "  ebk di! ofwziovufmo, ! {Ilsftmvk ! bobm {
dizc.-n! w! _ {fo /! Qspup! tf! gsppdéltpét 4shio oo !!bévaqrbjockjbws
wzofdibo" di!  ebke! bB! qp! i bsnpoj{bdj! n, so' <sidvajkf eopuf I
zékladnim kamenem moderni digitalni strategie.

Ecl mbeo-!usbotgpsnbdf-!_ jou, o !bl!tuboebsejpBdOnL&bu! u
prace s daty), bmf ! ubl ! vs_ vkf! npBoptu! kfkjdi! fgflujwo ip!w
gspdfte/! Tbnpuopv! pshboj{bd ! b! jou, o n!ebu! tf! wo bl
gpeoj | v! of Mefaziforganizase a/sttukturovani se stava volba vhodného datového modelu,

lufs' 1 g_ np!pwmjwivkf! gpi pemv!liebinfogfdiujgwj{uvdids{-qdsfbldtp!w-

W{imfefn!l!upnv-!Bflebub!b!pcdipeo !'d mf!ltfl!lmjo -1 Kkf
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b! vn, u! wzcsbu! of cp! wzuwp_ju! tgs-wopv!tusvliuvsv/ ! W
gpgjtv! w{ubice! nf{j! gswlz! fyjtuvk ! u_j!imbwo ! npefn
LbBe' ' {1 ojdi!kf! wipeo' ! qspabésteafkg.. ! ° mpi z! b! n- ! tw, ! tjm

Datové modely: vztahy v datech a vztahy mezi prvky

Ebub! w! jogpsnb, o di! tztu,nfdi! kt pvavisostima dkplécpa . ob ! s ¢
gpBbebwd di! ob! vim-e.o -! {gsbdpw-o ! b! g_fopt! jogps
npef-rheuf ez! gpsnpv-! w! o B!l kktfpwl jsdbd psunsbvd fulviemmbfopz uj !
popsany vztahy mezi prvky.

Strukturovanddatan bk ! kbt o, ! b! pgbl pwbufmo ! tdi nb:; ! ktpv! v
gf wo, 'ebo" nj!'tmpvqgdj /! Ufoup!gpsn-u!{bkjor vkf! qg_f:
fgflujwjuv!qg_j! gs!pgw- .meu sop w-.eop ul bb{tethb3azs (RDBMS),/ ! Q_ | mbe z
Excel, CSV.

Wpmo, ! tusvl uwrspBiibwk !ledpmfbyj cjmo ! tusvliuvsv;! se{o.! q
busjcvuc! b! npipv!c u! vmpBfoz! kbl p!,XyLfnebb fndformdty ! Q_ | r
eplvnfoue/!Ubup!ebub!ktpv!w ipeo.-!qgplvel!kflu_fchb!n
na druhou stranu komplikuji analyzu a standardizaci dat (obr. 3.2-6).

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

Obrazek 3.2-6 Datovy model je logicka struktura, ktera popisuje, jak jsou data v systému
vtgp_-e-ob-!vmpBfob!b!{qgsbdpw.w.ob/

Volba vhodného formatu zavisi na cilech:

Qpl ve! kf! eemf Bj u-! szd-igmpptu! gj rsu srbw,00SV, RBBMS o m'! {) Z
sloupcové databaze).

Qpl ve! kf! wzBbepw. obkfg' mifygoc j!nmjghvb@iltuu! skTIPuQs s z !

Qpl ve! nbk ! eb u-lghafovigaBhaze qlpw{ zhiivk! ! q_fi mfeoptu! blo|

W I mbtjdl di!sfmb o di!ebubc-{ di!)SECNT*! kf!|lbBe-!
wmbtuoptuj! tmpvgdj! ubcvmlz/! Obg_ | mbe! ubcvmlb! gpmp
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Wolb-1!i" | b-!QpB.-so !pepmopt @irBR2YE! n tuoptuj!p{ob, v

Wl mbtjdl di!sfmb,  o*dtfewgboi g! swizuUWSEEKT! wf!l gpsn, ! ut
qg_fetubwvkf! pckflu! b! tmpvqgdf! gq_fetubwvk ! kfip! gbsbn
ewf  di! w! gspkfluv! ublup-!lef! | bBewf _flef!l kfgkj e¢it ubfve}
identj gj | ~upsfn!bl!busjcvuz!bl!tgpkfo !'t!n tuoptu !kflgsp

LA T o &

Door 1D Room ID Height (mm) | Width (mm) Fireproof
JET_ D100 101 2000 900 Yes
JET_ ID1002 101 2100 800 No
[= ID1003 102 2000 850 Yes
Obr.32-7Jogpsnbdf! plu_fdi!qgswd di!l bufhpsjf! #Ewf _f#! gspktH
gpepc, /

Wf !l wpmo, 'tusvli uvspwbo' drnedbogils h ka fpdi! ebkibll y'mpBf SDP@&! i j f
wop_fo, lqgpepc, -!lez!lgswlz!npipv!pctbipwbulebm ! pckf]l
npef mpwbu!t mpBj u Qpve{pwchi, 2 !jmfg{pjsindsdwl! zp/tlewf _~ di ! w! gspkfl
wfl tusvlIl uvspobbaaek Bx7p&popyv! sfgsf {foupw.oz! wf! wpmo, ! tu
(JSON* I ubl pw' n!(dbchzek328F htBff 't u. wbk ! wop_fo' nj!pckfluz! w!
-JE*-1dpB! mphjdl z!pes-B !ijfsbsdij]
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L N doors json

"Rooms": [

{

"I0": 101, % % ﬁ
rn “Doors": [ @ 24
1' {"I0": 1, "Height": 2888, "wWidth™: 988, "Fireproof": "Yes"},
]_1 {"IO": 2, "Heighr": 2iB&, “"Width"™: A8@, "Fireproof": "No"}
]
),
: % % (&)
"Io": 162, @ O
. "Hoors™: | XN
_: {("I0": 3, "Height": 2888, “"Width": 858, "Fireproof": "Yes"}
1 (A=
} | ==
1
1
Obr.32-8Jogpsnbdf! plgswd di!l bufhpsjf! #Ewf _f#! qspkf]I

W npefmv! hsbgv! ktpv!ebub! sfgsf{foupw.-ob! kbl p!v{mz!)
wj{vbmj {pwbu! tmpBju,!w{ubiz!nf{j!pckfluz!b!kfkjdil!b
reprezentace grafu nasledujici:

Uzly (nodes* | q_fetubwvk !imbwo !foujuz:;!n tuoptuj!)Sp]

1D1002, ID1003).

Af csb! )pebbyk*! w{ubiz!nf{j!u, njup!foujubnj-1!obgqg_

Atributy kt pv! nbgpw-.-oz!ob!v{mz!b! pctbivk ! wmbtuoptuj!
ewf = */

Obr.32-9Jogpsnbdf! p!fouju, lewf !t gspkfluv!w!hsbgjd

Wl hsbgpw,n! ebupw, n! npefmv! gpgjtv! ewf_ ! ktpv! | bBe-.!
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Ewf _flktpv!t!n tuoptunj!tgpkfoz!gsptu_feojduw n!isbo
Busjcvuz!ewf_ !)w olpb-t!to | b-1qgpB.so !pepmoptu*!ktpyv
o grafovych formatech a o tom, jak vznikla grafovd sémantika ve stavebnictvi, pojednava kapitola

"Vznik sémantiky a ontologie ve stavebnictvi".

Grafové databazek t pv! f gf l uj wo !w! q_ qbefdi-!lez!ofktpv!ececmfB
ojnj-!'obg_ I mbe! w! epgpsv, pwbd di!tztu,nfdi-!tn, spwhbd
w{ubic!w!gspkflufdi!gbdjmjuz! nbobhwnffouu/ophs dg g wi {!ugp
Bf! vnpBZvkf! q_je.-wbu!ep! hsbgv! opw, ! ebupw, ! uzqgz-"!bojE
sfmb, o njlubcvmlbnj!b!tusvliuvspwbo nj!gpsn.-uz!wo bl!w
-g_foftfo n! ewplvsipd.n{ pw" dii'ebu! ep! hsbgv!tf!lof{w o I qj
ziskat nové informace.

Gpsnb!b!tdi nb!ebu!cz!n,  mz!c u!g_j{getpcfoz!l pol s
|l pm@sip!f gfl ujwo !'gqs-dj!w!gpeoj!l pw di!qgspdftfdil! kf

b!ubl pw, ! ebupw, !npefmz-!lufs_!lqgpn-ibk !dplofkszdir
= _I [S———=] [=———21]
= e P =] i ]
TABULAR HIERARCHICAL OR GRAPHICAL
i STRUCTURED FORM Y MESTED VIEW REPRESENTATION
] § & &

el el B R -
it B ) - - -

Obrazek3.2-10Tuf ko . ! jogpsnbdf! p!l gswd di!gspkfluv!npipv!c ul!l\
gpnpd !sc{o di!ebupw di! npef me/

W uc job! wfml  di!tgpmf_ optu !tfleoft!qgpu | {!lt!lqgspc!
{fltupwfl!lofcpl!ujt de!bgmjlbd !'qpvB w.-!wmbtuo ! eb
t mpBjkufpeoupumj w ! npefm! kf! btup!eft uleH s.ul!tmpBj u,

npefme! kflujt dls.-u!tmpBju, ko /! Ubup!oben,/so-!tmpl
|l podpw n! vBj wbuf men/

Takovdat mpBj uptu! gq_fetubwvkf! {.wbBo.!pnf{fo ! gsp!w wpk!
gswfl!w!npefmv! wzBbevkf!epebuf o' !l e-!jngmfnfoubdj!!
tu.wbk d n! _fofo n/!Up!wefl!{wzoykb!o.Imbazhb! wgpghpmn
kfeopevdi ,!°  mpiz!w!o-|l mbeo ,!b! btpw, '!'o-sp, o,!qgspdftz
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TmpBjuptu! pwmjwivkf!we fdioz!® spwo, '!'ebupw,!bsdijuflu
gp, ufn!ubcvmfl ! b! t mpvgde-!, btup! obeczuf, o di/ ! W! pc
{wzo vkflnopBtuw n! u_ e! b! w{Veforimatech, jako je XMLjnebd SO sed i ! wmb
t mpBjuptu! gspkfwvkf! ofqg_fimfeo nj! wop_fo nj! tusvl
schématy.

Q_ mjoo-!tmpBjuptu! ebupw di!npefme! {getpcvkf-!Bf
ubl _!'pcu Bo, !tsp{vnjufmo, ! qgsp!lpodpw,!vBjwbufmf! |
aagentyLLM/ ! Qs - w, ! gqspcm, n!t!gpdipgfo n!b!tmpBjuptu !
ebu! wzwpm.-w.!pu-{lv;!"kbl!v joju!ebub!obupmjl ! kfe

vBjuf, K o/

J!'!l1 ezB!' ktpv!ebupw,!npefmz! {wpmfoz!sp{vno, -! kfkjdilwv
|l 1ebuen!pnf{fo/! Qspgsjfu-so !gpsn-uz!b!v{bw_fo,! gmb
pefc sbk !l pouspmv!obe! wnmbtful hofl koghphsjnmpf apw'! di ndb
Il fl'lufs, nv!m{f! qg_jt uaupnzackdodagaele.ro pochoderi rozsahb mrqblému

kfleemfBju,!'"{w.-Bju-!kbl!qg_fto, '!'v{bw_fo,!tztu,nz! pwm

Proprietarni formaty a jejich dopad na digitalni procesy

m pw di!w {fw-!lufs nltubwfco !tqgpmf,  opt
Bvkfl!ljoufhsbdj!tztu,ne-!"tojBvkf!l wbmjuv!

Kf eopv! {!1
u(.
Q_ . jopv'!u,diup!'gpsoBdikiggbshtup! gpvBbw. 6 o!

I
uen/ ! Up! {
gspdfte/!
_fofo [/

Cpi vBf mMmepitpledsphsbne! gpb®f wbpddiv! Wé hpBZ vkf! vBj wbuf
w! gspgsjfu-~so di!gpsn-ufdi'!ofcp!w!dmpvepw di!° mpBje°
duw ntqg_ to,!pnf{fo dil!sp{isbo /! Blof{_ elb!ktpv!ub
w_fo, tketdinfdielpne buweb UdVimect mf el v upi p! ktpv!jluj!w wpk
w_fo, ke !'bsdijufluvsz-! ov dvlkynidedgvatdiBpwbu! gsbwj emb! ej

[ bu ndp!npefso !'tztu_ nz!gsp!tgs.-wv!tubwfco di! ebi
maty a standardy (obr. 3.1-5),e bubc . { f ! { b mp B flasoulise|jizi'syBtBnEy'ERFC J N

b! DBGN! {ectu-wbk !'j{pmpwbo nj!gspqgsjfuebso nj! #pt u:
3.2-11).
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Banking and Finance rougrescs | -
Healthcare weao [ o
E-Commerce soue [N =~
Education micrasatt 50 sorver [ 23+ (]
Travel and Hospitality wogooe | 25
Telecommunication aocs | =25+
Government warions ([ o
Social Media pasicsearcn [N 15~
Real Estate oamoct [ 102x

Deacle - 10.06% ﬁ:]

CAD
BIM

Construction ??3
Designing T T ERP

Obrazek3.2-11V{ bw_fo.! bl gspgsjfu.so !qgpwbiblebulwzuw._ ! q_f
q_ tuvqg!l'!ojn/

V{ibw_fo,!b!'npopgpmj {pwbo,!gpsn-uz!b!gspupl pmz! ofktpv

pew, uw di! iptgpe._tuw ! {b, bm! cpk! gspuj! v{bw_fo" n! tt
zpomalenim inovaci (obrazek 3.2-12* - 1 fyjtufod ! vn, m di! qg_fl . .Bfl! wtuvgqg
gspimvecvk d ! tf! {.wjtmptu ! ob! wiml ' di! epebwbufm di/
i ptgpe-_tlpv!tpvu, B! kfeopevo fl oftub, ! sfbhpwbu! ob! w’
e¢mfelv! upip! tf! v{ibwféo! ggpsmvaz!l belpmnédd! w! gpetubu,
#i sbojdfnj#-11lufs ! pn@ vk !'upl!jogpsnbd !b!sectul
Qpl vel cvepv!ituspkf!wzs.c, u!we f-!Idp!gpu_fcvkfnf -
kbl !lcveflupup! {cpB !ejtusjcvpw-op/!W jdioj!tj!c
gpv{flufiez-lqgplvelcveflcpibutuw ! wzspcfo,!tusp
naprot u , ! di vepc, -! gplveltflnbkjufmen! bvupnpcj me! qr
q_fsp{e, mpw.o !cpibutuw /! [bu nttfl{e«-1Bfltflw
ufdiopmphjf! wfepv! I[72tu-mf!w, ue ! ofspwoptuj!
- Stephen Hawking, astrofyzik, 2015



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

HARMONIZACE A STRUKTUROVANI DAT 93

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 b i >

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

Media: ]
Audio and Video Codecs 19905-20008 : .

Obr.3.2-12Npopgpmo ! wmbtuojduw !'Im _  pw di!ebupw di!gpsn-.t
problémem stavebnictvi.

WHectmfelv!v{bw_fo_ i m!sphstbinwedw!fllleeolfubceb{upmw ,ITnbobBf
tgfdjbmjtu,! b! w wpk-_j!wzuw._fk d ! bgmjlbdf! gsp! q_
tubwfcojduw ! gpu' I bk ! t! fuo' nj (oHr.3®]3). Mywotzavisipstivo b! e p et
gpepc, !ebm di!q_ tuvgpw di! wstuf w! wz Bboe_yjkq p kwzou wnj_!f
specialnimi nstroji a softwarem.

Sp{isbo !BQJ!)Bggmjdbujpo! Qsphsbnnjoh! Joufsgbdf *
gsptu_feojduw n!neBf! kfefolgsphsbn!lpnvojlpwbu!t!
cf{!ovuoptuj'!q_ tuvgv!lfl{espkpw,. nv!l ev/!Sp{isbi
exteso !tztu,n!{be.wbu-!w!kbl n!gpsn-uv!cz!n, mz!c'
standardizovanou "smlouvu" mezi softwarovymi moduly.

WFml ! nopBtuw ! {.wjtmptu ! ob!v{bw_fo di! _fofo di! {
pcdipeo di! gspdft eth wbhfgypwpv! thes.diiglsugdkeulv§pwt m di ! ¢
epebwbufmf!tpguxbsv!w! pcmbtuj!qgptlzupw-o !l wbmjuo i
[  wjtmptu!ob!v{bw_fo di!_fofo di!b!gmbugpsn.di! wfef
pcdipeo n!sj{jlen/![n, ob! mfdfo, o di!gpen ofl-!v{bw
struktury APl -up! wo f! neBf! { bcmpl pwbu! I sjujdl ! gspaefét z/ ! Of

ubcvml z! wzBbevkf! g_fqgsbdpw. @ olf (@bn@.2-k3pd jakakelilrozdahldo u f hs b «
aktualizace softwaru nebo jeho dodavatele APl se stava potencialni hrozbou pro stabilitu celého
podnikového systému.
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Model-Centric Approach
& Dependencies ™ Marketplace

CAD BIM Iﬂput closed BIM £3 Development EI Export
— e S A — £ Manual process 4 Import
& 22 Commaunities B 5ave Dutput
mﬂ@w BIM360-8-FORGE-API- (B {. B Tables
R'I.r'r~|j M imesl —mPackages-— M oocs
gl
j, B~ # Q—E—D‘ynamn—g—ﬁ.ﬂl - [P Graphs
¢ = Word @ pashiboard
i,rgl n £ o B | Excel
e *ﬁf [ sbecs- open BIM PowerBl BIM
; % i LU PP B R Manager
CAD 1 _J—c eIFC —Lﬂ—g—m —&—API— BB W Comeanmo

L S e T tmt gy St
& Uyngmo & AP Blky
S A ENT & APTRVT

SBMIE  F Riwno AP

i "t_,_,__',_' = u’u:knges
i S—3-Gras hupm—%—npl—‘—':‘

bima wnl

L s

& borgn AFI & CAD AR
fmyzhen

Obr.32-13Q_ | mbe! wfml ,ip!nopBtuw ! {febwj twaptwu _1 d gj {1 qBbdpws
integraci dat v ekosystému stavebnich firem.

W wpk-«_j!bltztu.npw !bsdijufluj!ktpv!w!ublpw di! q]
p.fl w0 -!bmflqgsp!qg_fBju /!N tuplupip-!bcz!{bw.e,
vyvojet f | to®8Bfu! |l pngbujcjmjuv/! N tup!bvupnbuj {bdf! b!
tuvejfnlebm di!v{bw_fo' daolfdpoifsmdénudbepwviofatbd ! I
kédu.

Qs-df! t! v{bw_f o' nj hegipes techuickdu faykvouz dleu strategickym omezenim.

Obw{epsz! {kfwo' n! q_ mfBjuptufn-! lufs_,! obdLMa! npef sc¢
prediktivni analyza- ! nopi p! t gpmf, optu ! ofepl  .Bl. gmoBl wzVBubtiskfl
proprietarni formaty (obrazek 3.2-13* - | { of npB&ivk ! gpeojlen! g_ tuvg!l ! wmt

ironie digitalni transformace ve stavebnictvi.

Usbotgbsfouoptu!ebu!b!pufw_fo, !tztu, nz!ofktpv! mvy\
rychlosti a efektivity. Cf { ! puf Wt poepgpjebj !l pw, ! gspdftz!gmo k6! {czuf
nopi pwstufwobu' di!tdi whbmpwbd di! _fu, {-de! bl sptupvd
sp{ipepw-o !ob!{ I mbe, 'o.-{psv!ofkm,gf! gmbdfo._ ip!, i

Q_ftup!tflob!pc{psv!Is tvkf!{n, ob!lqgqbsbejhnbuv/ ! Obw{ep:
tgpmf_  optu !vw, epnvkf!pnf{fo !bsdijufluvs!jotqgjspwbo
ups! gptpvw-!tn,sfn!l! qsj odj entrunpoapmasti data jake ptnategické- ! | ef | k-
bl ujwvn-!pufw_fo.-!sp{isbo !')BQJ*!b!tlvuf_ o.-!joufspqf

Uf oup! g_fdipe! {obnfo-!gptvo! pe!v{bw_fo" di! flptztu, nec
dijufluvs.-n-!leflktpv!Im pw,!pufw_fo, !lgpsn-uz-!tubo
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Pufw_fo_,!gpsn-uz!n,o !qg_ tuvqg!l!ejhjubmjf{l
Tubwfcojduw ! czmp! kfeo n!{!gptmfeo di!pew, uw -!1lufs
sp{e mlpelkjo diliptgpe._tl dilpew, uw !tfl{eflejhju

|l po{fswbujwo ! gpwbib! pewpuwmo! gift whirblose¢{pdpsmvec pdif!!
tgs.-wz! eplvnfoue! w! gbg spw.,! gpepc, /! Qp! eftfuj mfu !
w I sftz-!ufmfgpo-uz! bl oftzodispoj{pwbo,!ebubc-. {f/ 1\
wo n.-oz!tagpsrhHl!lkdfiB!!kbl p! qg_fl Bl b/

[l ve foptuj!{!kjo dil!gsenztmpw di!pew, uw !'vIib{vk -1!B
uen! wifefl!l!lgsvel nv!o.sctuv!jopwbd -!{szdimfo ! w wp
w' n, ob!pufw_fo di'!'ebu!vszdimjpmpgs{ ajz! bWspf ej & f al! hid
optu! ejbhoptujlz!b!m,, cz/l" Wawmguixdslpfwl mt jtoBf me Istt qpvm
{mfqgo pw.-o !gspevluc/

Qpemf ! {gs-wz!tqgpmf, K optuj ! NdLjotfz! #Pqgfo! Ebub; ! Pef
toku informaci® 2013.\ 8 52! nb k ! pufuw _ofdg «-!Iméd vump moj u! 4! b B! 6! cj mj
tfenj!Im _pw di!pew, uw di-!w fuo, 'tubwfcojduw -1 ¢
u,BfltuvejflvnpBivk !efdfousbmj{pwbo, !ebupw, ! flopt
b! epebwbuf men!klow Bjypuk!lob!l"mbseBRdw! t pguxbsv-!dpB!vszd
technologii.

Q_fdipe! ob! pufw_fo,!bsdijufluvsz-!lufs" ! kjB!e.wop!
sp{°j_vkfljlep!tubwfhloyfdufwk d !-\Wfbmhd{bfKingfeorbf! gd ptbwj o ! ps
| pouspmvk ! jowftujdf!ep!tubwfco di! gspkflue-1!tu. mf!
zdrojovému kéduw' q p, kalkdacia aplikaci. Odw' wpk & | kjl B! o f p  wizlu.wwdigithbgphvi { f !
_fobo{lpcsb{pw.o !l pof-mp fdlilw. Ittffm! me!pkjfdiuvlisbot gbsf c
telnost a nezavislost na dodavatelichb g mj | bd ! u_fu di!tusbo

QpvBju ! _fofo !t!pufwptozovkéspkpw{o! |l pafhkjtupu
ufso !'w wpk-«_jlq_ftubopv!tgpmvgsbdpwbu! ofcp! gqspk:

ebme i p!w wpkflo.tuspke!b!tztu,ne/!Kfeopv! {!imbw
qgoptu! fmjnjopwbe! bgmj t mpgt ublw! wWpahks uo di! gmbugpst
uen/!

Qplveltfltgpmf, optu!ofneBf! {dfmb!w{e.ulqgspqgsjfu.so
diojl!sfwfs{o ip!joBfo stuw /! Uzup! mfh.-mo !b!ufdioj
n-uz!ob!qg_ tuvgo, ke -ltusvl Upskiwbeckd B) b! W{ pko_ bhsmp
obgpkfo !'ob!tubse !tztu,nz!ofcp!njhsbdf!jogpsnbd ! {
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Kfeo n! {!tofk{-_jw, ko di!'qg_ I mbecec!w!ijtupsjj!q_fdip
wfs{o ip!joBfo  stuw !)Ymfh.-mo ip!obcpvs-w.0 ! qgqspqgs]j
sjflcpkf! {b! puf-wi_ifppk d g!pwznv.BivWwbEXH p! w! tztu nfdi!qgqp,
vaného projektovani (CAD. V roce 1998 v reakci na monopol jednoho dodavatele softwaru

wzuwp_j mp! ebme  dindvdaliareimaziamnob '®pemBWCDdbEposkytli

w wpk-._en!cf{gmbuo,!b!of{.wjtm,(dedactdstasdprégrd qsp! gs-. dj
q_fopt! wfl{dfotvawolpt uj ! qpvB wbu! gspqgsj.Taioudde !t pguxbsi

mptu!czmb! {mpnpw n!cpefn-!lufs' lvnpBojm!eftfujujt
v{bw_f o, nvplcgnpscnf-ouvilp! DBE!80.fletbi B! e pplet! pdvp obdtfdpt uj ! b! wzt
|l pngbujcjmo ! _fofo -1dpB! qpe byesseSOK"OpendWG's f odj ! ob! u

lufs'  'czm!' gpgsw, ! wzuwp_fo! kjB!w!spdf!2::7-1qgpvB w-
importovat, upravovat a exportovat format DWG, mimo oficialni aplikaceu we sdf ! gpsn. uv!

DWG
Qpepcopv! usbotgpsnbdj!tj!wzovdvk ! j!ebm | ufdi opmphj
gspgqsjfu-so iplqgq_ tuvgv-!pufw_fmb! {espkpw !l e/ OFU! G
dmpvepw,! tmvBcz! B{vsf! b! Ippwv qgpnibj!dHj!u!vlcp n vipe].z8hog pptq fnoj! nk
mf optu! Nfub!)e_ ~ wf! Gbdfcppl*!vwpmoj mb! npefma!vn, m,!
q_ I mbe! _bev! Mmbnb-!bcz! qgpegdm JV\npbk'jﬂobphvxfbodufG!drtwbrlrnlmpnhVJqosuf
_fejufml! Nbsl![vdlfscfsh!qvfeqplm e.-! Bvepgpmbwgmsne lut |
eftfujmfu !'!ve.wbu!tn, stlufdiopmphjdl ip!qgplsplv!i\ggnr/

OpenSourcek f ' npef m! w wpkf! b!ejtusjcvdf!tpguxbsv-"!w!o, r

wpmo ,nv!gpvBju -ltuvejv-!"gsbw-n!blejtusjcevdj/

Pufw_ fdlldedbl 1t! pufw._ f csestavaji eefemtienten, aeli 1aklademmibitaini
vesBjufmoptuj /! Qptl zuvk ! gjsn-n!gmfyjcjmjuv-! pepmopt
o | . mpwbu!ejhju-mo !qspdftz!cf{!{-wjtmptuj!ob!{.tbe-d
len!l pouspmv! obe! of kdf o-gejickdatyn! { espkfn! 32/ ! tupmfu !

[ n, oérdadigmatu: Open Sourcejakol pof d!  sz! epnjobodf! epebyv
softwaru

Tubwfcojduw !qgspdi -{ !'{n, opv-!lufspv!iofm{f!lwz, tmju!,|
na datech, orientovaného nadataawz vB w- o ! o-t usvpleé ! P ¢ fyo fprapdeldy,d f o !
na kterych stoji softwarovi giganti na trhu.

Narozdilodg _f edi p{ di!ufdi opmphijcdlefdiufospoggpsnpe! bl uj
podporovan dodavateli.[ n, ob! qbsbej hnbuv! pi spBvkf! kfkj/di!usbej
{bmpBfo. ! ob! mjdfod di-!qg_fegmbuo . n!b!lpo{vmubd di |
evliu!lofcp! gmbdvoBbegvkegmbuov! obtubwfo ! gspdftel! b!r
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Qsp!tgs-wv!b!w wpk! _fofo !ebupw di!dfoufs! {bmpBfo' d
mf optuj!qg_fipeopuju!joufso !qspdftz/ ! Tqfdjbmjtu, !{
bmflubl  'g_fipeopuju! {getpc!tw,!tgpmvgs-.-df/!

Opw,! gbsbejhnb! g_feqgpl m-e-!wzvB w.o0 ! pufw_fo di! ebu
{wm.-sSpmj "qg_j! wzuw-. _f budbuti pg wx s gw sipk!fI! {dwpBf o ! ob! vn
ml " di!'kb{zl pw di!npefmfdi! ) MMN*-1!ojl pmj! gsphsbn.up_
opw.ip!l ev!wfltgpmf, optuj ! Hpphmi78wWdudeupnu budegkédg-p np d !
w-0 !gpnpd ! MMN! gspw. e, u! 91 6&bragek3.2dl8)! { b! gpvi  di ! 318&! .

Podle studie McKinsey 2020 [79] nahrazuji GPU v analytice stale vice CPU diky svému

wztpl nv!w | popeébsagpeigpoftuspke! t! pufw_fo n!{espk
vnpBidvkflgjsn-n!{szdimju! {gsbdpw.-o !ebulcf{!w {ot
of cp!obk n-o !ofeptubul pw di!tqfdjbmjtuel/

Q_feo !gpsbefotl !gjsnz-!kblp!ktpv! NdLjotfz-!QxD! b!
tuboebsec! b!bgmjlbd !'t!pusw{bodn! pewplbpwwdn! |l efn

Podle zpravy PwC Open SourceMonitor 2019 [80]7 : &! t gqpmf  optu !t f1 211! b! w
obodj!w, epn, ! gpvB w-! _fofo ! Pqgqfo! Tpvsdf/ ! PTT!I kf!kL
mach: Ve firmachs200-5: : ! { bn, tuobodj ! kf! 2pt 82&bhwtiubbbDhps B
b!'nf{j!gjsnbnj!t!w df 18694 PBdlexialylSyndpbys OSSRARIL® dj ! b B!
pctbi pwbmp! :7&! bobmz{pwbo’ di!l epw di!c-.{[8.l pngpof o
Il pmfntw wpk._fl!wlcvepvdov!ofcvef!sv o, !qtuplatlTe-1!b
_ ejul!bhfouz!vn, m,!joufmjhfodf-! IVWBfj wbludhritdpB .se-{d s!bw
njojnbmjtujdl !'b!joufsbldf!cvef!{bmpBfob!ob!ejbmphv.

spwoj ! b! psdi ft us bbdigek22-14*% /ul . Tnpov _ dbi t{jakd jsaif pttfotryzs hizkym
kédem (obr. 7.4-6) a ekosystémy s podporou LLM (obr. 7.4-4)-w' sb{ o, 't o B !o-| mbez! otk
JUultztu,nel
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LLM & Al - Powered
Manual Coding Development

a TIME-CONSUMING FASTER
& COSTLY & CHEAPER

Obr.3.2-14[ bu ndp!eoft!ktpv! bgmjl bdf!wzuw. _foz!sv, o I gsph:
w'  {obno-.!_  tu!l ev! hfofspw. obflog{pmmpBf ov'ndim dlj!oMMNIj hf od

Uf oup! qg_fdipelcvefl!pemjoo !pelq_fedip{ di!b!wfmd ! ep:

katalyzatorem.

Studie Harvard Business School"The Value of Open Source Software“2024 [40] odhaduje

celkovou hodnotu open source softwaru { f ! ewpv! i mfejtfl /1 Ob! kfeo, ! tusboca
tgp., ubmj-!Ipmjltlcz!tu-mp!wzcvepw.-o !we fdi!fyjtuvk
tf!p! ~tulv!ig_jcmjBo, !'5-26!'!'njmjbsez!epmbse/ ! Ob! esv
firmavyvijiviastnipcepcv! Pgqf o! Tpvsdf! _fofo !tbnb!)dpB!tfl!l e, k
q_ tuvg!l!fyjtuvk d nltlo-tuspken-!qgbltcz!dfmlpw,!o-
9-9! cj mj tamjesckna poptévkyc !

Of o 'u, Bl _!vipeopvu-!Bf!B.-eo' !w {obno !epebwbuf m!t
tpguxbspw,iplusiv!t!lgpufodj -mo !ipeopupv! 9-9!cj mj|
epmbsec/ ! Up!cz! {obpoptivkymp et boBBUBpakf el u/ ! Ubl pw.! us|
kflgsp! epebwbufmf-1kfkjdiB! glouldepmoetsBpwf mz! kKt pv! qj
wjtmptuj!{-1b{o lceclob!v{bw_fo di! _fofo di-{!kfeope

| ~wbk -!Bflkjn!o, |l ep!obc eof!gpipemo.!blpufw_fo, !

ujup!epebwbufm, !tflgsptu, 'ofpckfw /

~

Q_fdipe!ob!pufw_fopv!ejhju.-mo !bsdijufluvsv!of{obnfo
wzuw. _ !gpen ol z!gsp!gmfyjcjmo !'blq_j{getpcjw,!pcdip

usbej. o ! us krabtcdvym sdftivavednf. nj ! b !

Misto prodeje licenci-t mvBcz-!n tup! v{puw wWof dillgmBungusdz-!n tup! {

dodavateli-of { - wj t mptu! b! npBoptu! wzuw. _fu! _fofo

'qsp!tlvuf
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qpvB wbmj-!ttflcvepv!npdj!tu-u!kfkjdi!tgpmvbvupsz/ !B
mphjlpv-1tflpdjuopv!w!dfousvPopwdiephjf{m,. medifbpepujp
spmf-!pcdipeo !npefmz!b!gpsn-uz!tgpmvgs-.-df!tf! |l pmfn
{-w, sf_ o,-left-u,! ~tujllojizl

"fofo !'{bmpBfo-.-!ob!pufw_fo di!ebufdi!b!pufw_fo,n
fgflujwjuv!pcdipeo di!qgspdfte-!ojlpmjl!loblcpk!tfl!l.
v{bw_fo di!tztu,ne/!W epn" !'q_fdipelob!pufw_fopv!]
proev|I uj wjuv!b!to Bju!{.wjtmptu! ob!epebwbuflm di/

Q_fdipeleplopw,!sfbmjuz!of{obnfo.!lkfo!{n, ov!lig_ tuvgq
puo . ip!gsjodjgqgv!gs.-df!t!ebuz/!W dfousv!u up!qgspn, oz
b! joufsqgsfupwbufmoptu/! [efftadf!l elpt gpwl_d\es p vebpot-ul- avtbkb .
of e mopv!tpv, -tu !'!opw.,!ejhju-mo !bsdijufluvsz/

Strukturovana p u f w ddtao zaklad digitalni transformace

[bu ndp!w!njovm ditleftfujmfu di!sp{ipepwbm! p!vesBju
_fofo !'b!{.-wjtmptu!ob!lpols_ uo di!epebwbufm di-!w!e
| wbmj ub! ebu!b!tdi pgoptu! t! dj rejlkffd feleunfvBg ulpoyd i ppwb u/ul
mphjdl ip!gbsbejhnbuv-!bmf!kfip!gpufodj -mltfltlvuf,
njufmo.-!'vtgp_-ebo-!"bltuspkpw, ! jufmo-/ ! Nf{j!wefnj!

vesBjufmo. ! ejthdgfultmo. whilsblott gpwsinuvspwbo-.! pufw_fo-.!ebu

| mbwo ! w ipepv!tusvliuvspwbo di!pufw_fo di!ebu! kf! kf
{pwbo ip!{gsbdpw.-o /! Up!vnpBiivkf!w sb{o ! {wo°ofo !fg
ramci celé organizace.

Qpemf ! {gs- -wz!t qmufpddgt gj_!fBfprhj!' ebful! H.[B2lj@@s bot gpsnb
tgpmvgs.-dflt!JUl q_j! _ {fo ! qPodlezpravyHritské gady uv s pwbo' ¢
"Data Analytics and Alin Government Project Delivery" (2024 [83]k f ! pet usbo, o ! gq_f | « |
gsp!te mfo !lebul!nf{j!sc{o njlqgspkfluz!b!pshboj{bc
kflue/ ! Eplvnfoul {eecsb{Zvkf-IBfltuboebsej {bdf! eburg
pufw_fo di!ebu!neBf!{bcs-ojutevhmpaoj uftusgogpshbbfmt
g_ftoptu! gspho {/

Qsp! tubwfcojduw -! Il ef! usbej. o, ! g_fwm.e.-! wztpl . .! n s
strukturovany sjednocovaci procesat usvl uvspwbo.! pufw_fo.-! ebub! {.tbeo
b! { wm. eov uf mobr.d1-14)g\6rppdBEitvek ' °  btuo len! gspkfluv! tpuvt
w0 !gspevliujwjuz! ofBlob! _fofo lufdiojdl di!gspcm,n

gpsfn-lebupw di!npefme!b!gpsn-uec/
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Obr.3.2-15Pufw_fo-!tusvliuvspwbo .t phubbs pwBdik! ! fo. fwp t aniptt m! o
platformach a urychluji inovace.

Npefso !ufdiopmphjdl !o.-tuspkf-!plojdiB!tflcvefnf!gp
ti spnbB, pwbu!jogpsnbdf-!"bmf!ubl !'kf!bvupnbujdlz!, jtu
opsnbmj{pwbu!ipeopuz/!Up! {ohpahodvk ! Bf!l bobmgsupe|jnjp! ¢ plB
vtgp_-ebopv!{obmptuo !c-{ ! wipeopv!gsp!bobm {v-!bvup

Ve, mf kuflup!dp! of kkfeopeveo -1 pbmf!lof! kfeopevoo’
- Albert Einstein, teoreticky fyzik (autorstvi citatu je sporné [84])

W uo jov! vBjwbufmtl di!sp{isbo ! gsp!-gd{djolvtulo@bwi! mf{Zf k

qgtbo !l  ev!gsp!l bBe ! pcdipeo ! q_ gqbe/ ! Up! wzBbevkf!jo
modelu a logicec f { ! e b mo = d(dbtajelod1dS)WIf b ulp! g_ tuvg! vnpBIZ vk ! gs-. w
ebub; !'gpsnvm. _f-!tubcvmlz-!gjmusz! b! gpimfez! m{f! hfof :
asilim.

Of keemf Bju, ke ! sp{isbo -!lufs-!ktpv!gsp!vBjwbufmf!Is

w, u° j o, tlgl_um'blefe!! 61! bB! : 1! qs p-a&vP du ! gqph dipwo ! diviutpch pbary dé |
bgmjl bd ! b! w gp, ue! cf{! gpvBj u (cbrt3Rflatj- . meopBBi{ lop & mjolj B k!
ol mbez!ob!w wpk!b!*  esBecv-!pnf{vkfldizcpwptu!b!vszdi
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Obr. 3.2-16 Architektonické modely pro préci s daty: u s b egrchitektuta aplikace a model
psjfoupwbo” ! ob! vshilMmnpv! j ouf mj hf od]j

Ebmo n!lsplfn! w! ejhj u . amtekturfpestavenych jnd jeédhotlivch apiikagicke k p e !
joufmjhfouo, ! _ {fo n'tztu_,nen! {bmpBfo' n!ob! kb{zl pw’
tusvliuvspwbo.!ebub!tu.wbk !ofkfolqg_fen, ufntvlim.e.o
intelihf odf -1 1l ufs !ktpv!tdipgoz!bobmz{pwbu-!joufsqgsfupw
WL o-tmfevk d di!l bgjupm-di!tf! gpe w-nf!lob! sf.mo_,! g
pufw_fo" di!tusvliuvspwbo di! ebufdi!b!vlI . Bfnfl!tj-1kb
joufsgsfubdj-!pw, _pw-o ! b! { qsimggnahowlépé pothepit, jJakhnowap ! qs b |
digitalni logika funguje v praxi -b! kbl . ! w' i pez! gq_jo-° ! tgpmf, optufn
transformaci.

e

—
—_—r
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KAPITOLA 3.3.
LLMB! KFKJDI! MPI B! Q" J![ QSBDPW O1! EBU! B! P
PROCESECH

Chatovaci mistnosti LLM: ChatGPT, LlaMa, Mistral, Claude, DeepSeek QWEN
Grokl ' bvupnbuj {bdj!ebupw di ! gspdftec/

W{ojl!"wfml di!kb{zlpw di!npefme!) Mbshf! Mbohvbhf! Npef
{bl!tusvliuvspwbo.-!pufw_fo-.-!ebub!b!gjmp{pgjf!pufw_fFfo, i

q_ tuvgo nj! b! tuspkpw, ! . jufmos'nljeplebBi n! uspj ap! ko:

gsbdpwbu-!bojBlcz!czmp!ovuo,!qt-u!tmpBju' !l elofcp!n
MMN! kt pv!g_ n' n!gspevlufn!pufw_foptuj;!spf{t-im,!pt
iovu ! Pgfo! Tpvsdf/ ! Cf{!pufw_fo di!w, efdl di! m.ol ¢
| vmuvsz!tqgpmf, o,ip!w wpkflcz!offyjtupwbm! Di buHQU! |
"eftujm-ufn#! obispnbe, o' di!'ejhju-mo di!{obmptu ! mj
e lzlgsjodjgen! pufw_foptuj/

Moderni velké jazykové modely (LLM- Large Language Models), jako jsouChatGPT® (OpenAl), LlaMa
@ (Meta Al), Mistral DeepSeekd, Grok @ (xAl), Claude @ (Anthropic), QWENZ- | qpt |l zuvk ! vBj wb
npBoptu! gpsnvmpwbu! epub{z! ob!ebub! w!q_jsp{fo,n!kb{zd

w wpk._en-!bmf!jlbobmzujlen-!joBfo sen-!gm-opwb_, en-!
gsphsbnpw.-o !'e_ wf!w{e.mfo,
LLM) Mbshf! Mbohvbhf! Npefm*!kf!vn, m-!joufmjhfodf-"!1u
hfofspw-o !lufyuv!ob!{.-I mbe, ! pcspwt!l  ip!nopBtuw ! el

Epl -Bf ! bobmz{pwbu!l poufyu-!pegpw ebul!ob!pu- {1l z-1!w
softwarovy kéd.

KftumjBf! e_ wf! wj{vbmj{bdf-! {gsbdpw.-o ! ofcp! bobm
programovaciho jazyka: Python,SQL ! S! of cp! Tdbmb-!tuf ko, 'kbl p!tdipgopt
Pandas, Polars nebo DuckDBb ! nopi b !-dbpne! snpjl v! 31341 t f ! tQzuov bldrfd Bsfble j |
vBj wbuf m! kf eopeve f | -gpqgdellsam-vygenprijedkdodddrovegle jgj, zabrazi tabulku

of cp! hsbg! b!wztw, um !'w tmfefl /! Qpgsw, ! qgp!eftfujmfu d
bmf! sbejl .mo ip!{kfeopevefo !'b!{qg_ tuvqgo, o

Tento princip - "zpracovavat data pomoci slov (vyzev)". - znamenal novou etapu ve vyvoji prace s

jogpsnbdfnj! b! gblujdlz! gptvovm! uwpsclTwl!f kfoo fl & b!l @b !l lefzot
of czmp!ovuo,6-!bcz!vBjwbufm,!sp{vn, mjlufdiojdl n!{.1 ml
pcdipez!ofcp!wzuw. _ful! xfcpw,!tus-olz!gpnpd ! XpseQsft
pufw_fo n!{espkwdwprs!!ll ogfir!!)qsbdvkf!t!u, njup!tztu,nz!p
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b! joBf o' st di !).pdmj oof-!'t gnhlewg p swfnemp! I'! sp{nbdiv! ej hj
podnikdni-j oBf o' _j -! bobmzujdj! b! nbobBf _j!leoft! npipv! bvu
gsphsbnpwbd di! kb{zl ¢/ ! Up nbekptathég ppen souock, jakoysoul LbaMa, | MMN !
Mitusbm-!Rxfo-!-EafgTf{fhglbtebgvk !qplsp,. jm,'ufdiopm

Velké jazykové modely LLM: jak to funguje

Velké jazykové modely (ChatGPT, LlaMa, Mistral, Claude DeepSeek QWENGrok ! kt pv! of vspop w,

wzo |l pmfo,! ob! pcspwtl _n! nopBtuw ! ufyupw di! ebu! {! jo
i mbwo n! I pmfntkf!gpsp{vn, u!l poufyuv!mjetl!l ! _f_ j!b!
ModemniLLMk f ' { bmpBf o! ob! bsdi jufluv_f! Usbotgpsnfs-!1ufsp
roce 2017 [85)/ ! Lm _  pwpv! tpv, «tu ! u,up! bsdijufluvsz! kf! n

vnpBIZvkf! {pi mfed pwbu!w{ubiz!nf{j!tmpwz!cf{!pimfev!o

Qspdft! v kffo w{ dMKf o, ! gpepco’ ! {getpcv-!kbl nt!tf! mj

w, uc /! Npefm!bobmz{vkf!njmjbsez!q_ | mbec! t mpw! b!
kb{zIb!b!w! mphjdf!t _ nboujdl ' di! q_4mhimae/ ! Df m ! uf
sémanticl ! kf eopul z! )t mpwb! ofcp! kfkjdi! ~~tuj*:1!1ufs,

wflupse! wilw df s ofr.828)bo! Uz gppwiulpspspw. ! sfqgsf{foubc
tuspkj! #qpdipqgju#!tlszu,!w{ubiz!nf{jlgpknz-!n tu,
gpt mpvqgoptu !tzncpme/

WEml ' kb{zl pw,!npefmz! of ktpv! kfol!o.-tuspkfn! gsp! hfof
tpvwjtmptuj!nf{j!t!gpknz!b!qgsbdpwbu!t!ebuz-!"j!llezB! Kkt
jogpsnbdf!czmz! sp{e, mfoz!ep{toppwhnpaf bl git uppé&bme! k
LLM pracovat.

Tufko ! q_ tuvg! m{f! gpvB u!j!v!tubwfco di! gspkfluc/
|l bBe.! cvepwb-! gswfl ! ofcp! | potusv!Iidf! kf! tzncpmfn-!
gpepco’ n! { ubwdfcm/ ! gspkfluz! m{f!l g_jspwobu!l flloji-r
| bgjupm!bltlvgjo!petubwde! t fosuwlweb!kt udb wdfi c{oprazekd.Be snp knfol u
/1 Q_fwpefn!ebupw di!npefme!ep!tusvliuvspwbo,ip!gpsn
do vektorovych bazi(obr.8.2-2- '  uf s ! kt pv! jef . mo n lafeehsopdief jakbjgsp! t us
LLM.
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Obr.33-1Qswf |l ! tubwfco iptgspkfluv!ikflkblpltuplfolwlhufyuv;!r
tlvgjoz!)petubwdf*! pee me! )l bufhpsj *!dfm,ip!

Pokud je stavebni projekt digitalizovan a jeho prvky jsou reprezentovany jako tokeny nebo vektory, je
npBo_,!l!ojn!qg_jtuvgpwbu!tqg °of!lw!qg_jsp{fo,n!lkb{zdf! of
[ef! tf! gspkfwvkf! kf e o-bsth¢phostmochopitwyzdam !dotezui appeopojil jjNs !

q_ tmve o njlebuz/

JoBf o' s! kj B! ofataz hebd kddtv-jazyceTPRtvdn- ! bcz! { t | bdatagp@&Belpwbo . !
k f e o p spoehbpenim LLM astrukturydat,g ps nvmpwbu!”® mpi v! pGbwkze mi fn!'!wegfedt ipoc:
Bf mf {pcfupopw,! | potusvlidf! t!u_ epv! cfupoV.MadeP o | of B
rozpozndvyznamdotazu,q _f wk fekK!lep ! t us p k p wyhledadata {seskupi & ttapséomaoje) - !

b! ws .« u Vyslgoekf o' !

Dokumenty- ! ubcv ml z - ! rkpt epfvrhzq!_of swf keff lowzel le p ! wX W mprB ool v !ImpBd ofz{ feq

ebubc.{f/! LezB! vBjwbufm! gpmpB ! epub{-! epub{! kf! sp\
of ksf mf witoUp! kK pBIZvkf!tztu,nv! MMN! tgpm,ibu!tf! ofkfol
bmf!ubl  'Tob!tlvuf, o.!qgpeojl pw-!ebub-!jllezB!'tf!lpckfw

Kfeopv! {! of keemfBju, ko di!w ipe! MMN! wf! tubwfcojdu\
kéd. Namistoq _f e w- o ! uf di oj dl| , tméhonmdbardicgidolputpspsanv: u ps p wj !

q_jsp{fo.nl kb{zdf! b! npleufns wznfwp!'_q p vge uu!f)c{ol'|pld sepw. o
g_jl'uwpsc, !l ev!gspllMnwpehdbmzj] yonpBigkpdtigdy djf bmj t uen
i mvco di!{obmptu !gsphsbnpw.o !qg_jtqg, u!l!bvupnbuj |
gspdftel/
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PROJECT

MANAGER
,——D) SOLUTION OuUTPUT

&r»

iy i e b | r—r
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LLM CHAT

@

Obrazek3.3-2LLMgpt | zuv k ! v Bj wisat kocha ziskavapvisteqky be nutnosti
znalosti programovani.

Qpemfltuvejflgspwfefo !tgpmtgep{psbXbbf i hmef Sbpt
roce2024[36]- !  ufs.- ! tflepub{pwbmb! 411! wfepvd di!qgsbdpw
q_ knz! bmft qpd! 2! 52%wedobcitequs! bVdTpEN ow ! I VeTI Be;elw, _vkf !l vn, m,
q_j!bobm {flebu!b!gptlzupw-o !epqgpsv, fo !qgsp!sp{i
jefoujgjlbdjlte_ wflof{pimfeo, o di!sj{jl!b!58&! wzy
Lspn, '!upip!51&!'wzvB w.!BJ!gsp!w wpk! opthudi ! gspev]l

Tuvejflubl !vli.-{bmb!gp{jujwo !epgbe! BJ!ob! ptpco !
spwopw-iz!nf{j!gsbdpwo n!bl!tpvlispn n!Bjwpufn-1!493§
ojBo I spwf@!ltusftv/

Q_ftlwfol fspv!itwpv!t mv!we bl!{ctu.-wbk ! MMN! o.tuspkf
ufdiopmphjflnbk !'tw.-!pnf{fo /! Kfeo n!{!ofky{o.qmbeke-'d
l ez! npefm! t! kjtupupv! wzgspzaivboivkfs wwespvlppegpw,! b/mf KHf
eemf Bju,!qgpdipgju-!"kbl!npefm!gvohvkf;!kbl . .!"ebub! b! e
interpretuje dotazy a odkud ziskava informace. Kf ! ubl ! u_fcb! n u! ob! gbn, uj -!
pnf{foz!ebumhokfbptf{pobgpkfo !'ob!fyufso !ebub! ofnvt
standardy, ceny nebo technologie.

5

fofo n!u, diup! gspcm,nec! kf! gsbwjefmo-! bluvbmj{bdf!
{espken! b! w wpk! bvupopno di-!l HhuffoQuc!otflk¥ o ! nppew!pjwo @b i)
gspblujwo, ! wzvB wbke! ebupmgsipjef ompd@jolpy kij! pjgguj Intb-m)j ¢
sleduji vykonnost projektu.

Q_fdipe!op{!iMMNo ! wf!tubwfcojduw !ofo !kfolufdiopr
gbsbejhnbuv-!lufs.!petusbh@vkf!cbsj _ sz!nf{j! mjenj!
jogpsnbdfnj!tufko, !tobkebgo-Juphbf{ftgbmwbomgwfnd! -1 |
gpvBjufmy., !'w tmfe

Uz!tgpmf optuj-!lufs_ ! {b, opvluzup!o-tuspkf!gpvB wbu
w i pev/! Ub! {bisovkf! vszdimfo ! gs.-df-!to Bfdky! o- | mb
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szdim, nv!ig_ tuvgv!l!bobm {flebu!b!tdi xKddmpe bjl "suzdicmhfl w
w! " wbiv!iubl !pu-{lz!cf{qf, optuft/mv\BZAwB neBd !!cdmpuempkfadd
ojlv!iebu/!Pshboj{bdf! gspup!tu.-mf! btu, kj!imfebk ! bnm

MMN! wf ! wmbt uo-mpjl ogmoht-ustvlqgunopfv!!l pdi sbopv!b! |l pouspmpv! o

Wz v Bj u ! n gracitlivédirerhnMiddje

Vznik prvnich chat-LLMw! spdf ! 3133! { obnfobm!opwpv! f.ubgv! wf! w wpkj
Cf{gqsptu_feo, lgp'!°jspl _nlsp{o _fo !u,diup!npefme! woeb
g_f o.o faudtagysoubidejicisfirmouep! dmpvev @ W uo job!dmpvepw di! kb{
vim.ebmb!ijtupsjj!lpnvojlbdf!blobisbo,!eplvnfouz! ob!
djumjw njlt'jogpsnbdfnj-tup!qg_fetubwpwbmp!w.-Bopv!qg_f~fI.

Kfeo n!{!ofkvesBjufmo, ko di!b!ofkmphj & u, ko di! _fo f
pufw_fo, ip!{esdMmpiv mp! tTw¥s.ndj!qgpeojlpw, ! JU!jogs!
pe! dmpvepw di!tmvBfc!gvohvk ! mpl.-mo !npefmz!cf{!q.
externi servery a poskytuji firmam plnou kontrolu nad informacemi

Of k mf go ! p u[Open SowrcellLM plekffm!w! t pv, bto ! epc. ! w 1|p

tspwobufmo  't! viglbbgu_flommng¢!" Digmié QU - ! Dmbv ef
{gpBe, 0o n!lg_jcmiMo, ' kfeopip!splv!

- Ben Caottier, vedouci vyzkumny pracovnikneziskové vyzkumné organizace Epoch Al,2024

WEml  lufdiopmphjdl  !tgpmf lMagsp!fbtbmz! §ovBjtwvigd@wblu
g_fdipev!I!tpufw_fo,!bsdijufluv_f!czmb!pgfoltpvsdf! _b
sp{w kfk d ! ~ ot Vedld nilsydnflylvikonifmbdgl¥ dsvobozené od omezeni

gspgsj fu-~so di! gmbugps &FRalcanbryto idictatyyynején uryaplilywyvoj Nj t us b m
hmpc-mo ! vn,-m_ b nmfoluubmj h!fgopdtfl z u rdaji ia @ghrariu sookpomiy f n- ! | uf s !
tlvuf, o, !bmufsobujwz!of{ -wjtmptuj-!'gmfyjcjmjuz!bl!lepe
Wf!lgjsfno nlqgsptu_fe -!{fkn_ ob!wf!tubwfcojduw -!ofo

epesBpw.o !gs-wo di!q_feqjte/! Qs.dfl!tf! {be.wbd !eplyv
| psftgqpoefod !wzBbevkfl!lq_ topv!I|lpogppmvdaod BV !glsj twupyef
ebub! {ctubopv!vwoju_!gjsfno ip!qgfsjnfusv/



Data Control

License

Infrastructure

Customization

Cost

Scalability

Security & Compliance

Perfarmance & Latency

Integration

Updates & Maintenance

Energy Consumption

Offline Avallability

Inference Cost

Obr.3.3-3N 't

uo

MMN! B! KFKJDI !
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)

lnpefmz! gptl zuvk

.MPI B!I' Q" J![ QSBDPW O1! BRAI! B! PCDI

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

Requires manual updates and model retraining

High power consumgption for inference and
training

Works completely offline

Fixed cost after initial investment

'l pngmfuo

nabizeji snadnou integraci a automatické aktualizace .

Hlavni vyhody mistnihopuf w_f o, i plLMipgux b s v

'l pouspmv! b! {bc

gmo-.!l pouspmb! obel ebuz/! Wfo | fs
l gat, tuvg! b!  oj !

Qspwp{!pggmjof/ ! A.eo-!'"{ -wjtmptu!ob!joufsofupw, n!

l'jogpsnbdf!{ectu-

of pgs.wo, o

j{pmpwbo ! JU!jogsbtusvliuvsz/!U ntkf!{bkjou, o!ofc
{bcmplpw-0o !'dmpvepw di!tmvBfc/

Gmfyjcjmjub! gpvBju /! Npefm! m{f!lgpvB u!qgsp! hfofsrg
| " ev-lqgpegpsv!o-wsiv!b! _ {fo !pcdipeo di!gspdftec
Q_j{getpcfo !gpeoimf{fpw Inpmj mecambB! jMMNf so di ! epl vnfo

{pimfeojultqfdjgjlblqgs-dflgjsnz!bl!kfk !pcpspw, ! {
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plattormami CRM, ERPneboBI- ! dp B! vnpBZ vkf! bvupnbuj {pwbu! bobm {
uwpscv!sfgpsue! ofcp!eplpodf!q_feqpw e-0o !usfoec/

Nasazenibezplatného modelu DeepSeekt ! puf w_f o' n! { eRp7/Bpaw' n! || ef n
serverugs p! gq_ tuvg! df mzail@dO WSDm vt viBg Wbludmef odj - mo, 't u-.u
n. .o, !lofBl!sp. o ! gpgmbul zjakéjb Chdt@RilvebopClaudé, a p{ i sbo ! BQJ
vnpBitvekgmf optufn!{ tlbu!gmopv!|lpouspmv! oble!tw nj!
joufsofu!bl!gpn.i-!tgmoju!sfhvmb o !qgqpBbebwl z-!kbl |

WHkjo' di!pew, uw doi WEkBégn tuwoqg! MMDNvgupengbeusjo{ bdd j!/t !mA!Bpf ccnh bst
ob! btu_,!epub{z!{ -1 b{fo le-!  nBl!tojBvk !gsbdpwo ! {-. u,
Bj wpupqgjtz! b! wzc sbk ! wipeo,! |l boeje-uz/! W fmfluspoj
bojB!cz!pei bmpateicmz ! ebkf ! p! v Bj

Qpepco' !'fgflultflp f1.w-.!j! w! ppejektouymi daty astanddrdyjej duw /! J
npBo,!vszdimju!qg_ gsbwv!eplvnfoubdf-!bvupnbuj {pwbu! q
o-l mbec/!'[wm-ou, !'tmjcopv!pcmbtu !'tfltu-w.-!wzvBju ! MM
datovymi rdmci.

Plna kontrolanad Alwf ! gpsphgétpc! obtb{fo ! wmbtuo ip!M

Npefso !o-tuspkfl!vnpBiZvk !gjsn-n!mpl.-mo, !obtbeju! wfm
To poskytuje Uplnou kontrolu nad daty a infrastrukturou, eliminuje zavislost na externich cloudovych
tmvBc.di! bl njojnbmj{vkf! sj fijmapyznano zejména pro ggasizaded /! Up u
gsbdvk d !'t!djumjwpv!gspkflupwpv!eplvnfoubd !ofcp!pc
WL {.wjtmptuj!ob!  mpi-.-di!b!{espk di!ktpv!Il!lejtqgp{jdij!
gmfyjcjmo, ke ! blo |l . .mpwbufmo,!bsdijufluvsz/!Kfeo n! {!
tgpvou, ul'kb{zlpw,!npef mabpBt mpwbt bgpkfeopwbmj!l omucpl
Szdim !'{b .~ufl!t!lbgmjlbd ! Pmmbnb;

1. Tu-io, ufltj!ejtusjcvdj! gsp! twek! pgfsb, o !'tztu.n
stranek: ollama.com

2.0bjotubmvkuf!npefm! gpnpd ! q_ | Mistalw , i p! _- el v/ ! Ob

ollama run mistral

3.Qp! tgvou, o ! npefmv! k-fnlc 8f juf & bpweffot! Mmbuglsully bpw, !
gsptu_feojduw n! ufsnjo.-mv! ofcp! kfk! joufhspwbu! e
gspwf_ uf!epubd;



ollama
sadrokartonov

Qsp'luz-1!1luf

run  mistral

MMN! B!

"Jak vytvo Zit

e« wbk

KFKJDI

vypoNet se vZemi zdroji
é pz$SKY o Z$de 100 mm".

I . MPI B! Q" J!'[ QSBDPW O1! HRO9! B! PCDI

t!sp{isbo n! ChgtGPPn obk d n!

Objotubmvkuf!tj! MN! Tuvejp!tubBfo

Imstudio.ai.

Qsptu_feojduw
kfkl/

tu-~io, uf

[3

Qs.-dflt! npefmfn!gsptu_feojduw
we bl ! {df mb! mpl bmj{pwbo /

Developer
Mistral 78 Mistral Al
LLaMa 2 Mata
Baichuan Baichuan
7B/13B Intelligence
faan e
FRIACE Imstitute (TH)
D&aﬂ&;eﬁ- DeepSesk
DEF:;S::*- DeepSeek

GPU
Parameters  Requirements
IGB)

7 B (FP16&}
7-70 16-48 (FP16)
=13 8-16 {FP16)
7-40 B8-32 |FP16)

5 1543 (FP16) [
671
386 (4-bit)
2 18 (FP16) f 4.5

{4-kit)

Features

Fast, supports multimaodal
tasks (text + images), fully
open-source code

High text generation JCouracy,
adaptable for technical tasks,
CC-BY-5A license

Fast and efficient, great for
large data processing, fully
OpEn-SoUrce code

Open-source, high
performance, optimized for fast
wWiork

Multitingual, 128K token
context window, balanced
spead and accuracy

Retains 92% of R1 capabilities
in MATH-500, local
deployment support

pro pr aci

na instalaci

lq_feoptu!qgqs-djt!twf!{o.n,

n!ej-t usj

n'j ouyktaréjevo’

Best For

Lightweight tasks, mobile
devices, laptops

Complex analytical and
technical tasks

Data processing, automating
rautine tasks

Warkloads with limited
computational resources

Large enterprises, 5aak
platforms, multitasking
SCENanos

Budget solutions, 0T davices.
edge computing

Obrazek 3.3-4 Srovnani popularnich lokalnich open source LLM-n p e f me /

Wpmcb! npef mv! {.wjt"

lob! gpBbebwd

n! wj {v-

cv, o !t

n! wftubw, o,ip!l bubmpPhNedX¥ya cf suf! npe

i p!sp({

di ! ob! szdiobrgaeku - ! g _f

3.3-4). Malé modely, jako jsou Mistral 8 C! b! Cbj di vbo! 8C-! kt pv! wi peo.! gsp!

{b_
obc {fk

{fo -!{bu
lwztpl ! w

ndp! w’

| pooWhnpetBheVkbl pblikfo Ef waqdp.fiu
|l po! bl gpeqgqpsv!w df! kbfbudemdse W! q_ ©

setkavat se stéle vice lehkymi a specializovanymi modely. Misto univerzalnich LLM pokryvajicich
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wfol fs" " I'mjetl ! pctbil!tf!lcvepv! pckfwpwbu! npefmz! wzo | p
NeBfnfl!lobg_ I mbe! p, fl  .wbu! w{ojl!npefme! vs, fo' di! w i s
tubwfco di! peibec! ofcp! ebu! wf! gpsmpeuffrdz !! cDVBeER Vi ! UsbZ dpiwm
q_fto, ke ! bd{dfk{ngfobd woqgslpgftjpo-mo n! gsptu_fe -11ef!

hloubka tématu.

Qp!tqveo u, o ! n tkijol mi{pbfq!mj |jb{dddtMMNj u! |l pol s_ uo n!° | pmen! i

gpvB w-!ufdiojlb!kfno,iplepmbe, o -!lez!tfl!npefm!e.mf
gpl zofdi-t!tobcmpo-di!tnmvw!l.ofcp!gspkflupw,!eplvnfoubd
RAG InteligentniLLM -bt j t uf ouj !'t! g_ tuvgfn!l!gjsfno n
Ebmoe 1 g.-{ ! w wpkf! bgmj!lbdf! MMN! w! gqpeoj !l .-o ! kf! joufh

sf-mo.,n! _ btf/! Ufoup! gq_ t u3Augientéd Generltiony - Wyhedavrahi 5 Sf usj f w
sp{e _fo n/! W u_, up! bsdijufl uv_f! tdgovykbrgzzranimywald npef m!
plnohodnotnym inteligentnim asistentem schopnym navigovat v dokumentech, vykresech, databazich

b!gptl zupwbu!g_fto, -!l poufyupw,!peqpw, ej/
| mbwo ! w ipepv!npefmv! SBH! kf! npBoptu! wzvB |wbu!jouf
qg_fefnlus, opwbu!npefm! gq_j!{bdipw.-0o !'wztpl ! g_ftopt
informaci.

Technologie RAGI pncj ovkf!ew, ' i mbwo !t mpBI z;

Vyhledavaninpef m! t f 1 g_jgpkvkf-Epl ebtpwen! T mpByamu.nt ! tpyv
PDF-t pvcpsen-!-w! Wwgfmée!w-!q_ tmvo o, !jogpsnbdf! gpem

Sp{ec _fo.!hfofspw-0o ;!lob!{.-Imbe,!{ tlbo di!ebu! np
pegpw, . -!'q_j. fnB!'{pimfeo !l poufyu!b!tqgqfdjgj,.L optu!
Chcetedi spustit program LLM s podporou RAG ! kf ! u_fcb! gqspw,tulo, I pmjl !l spl

Q_ qgsbwhbtliesbpun. Be, o ' gqpu_fco di!eplvnfoue-!w |Isfte

sc{o dilgpsn.-ufdi! b!Bt!gpVvIFwwds.ndi -! pe! QEG

Indexovani a vektorizace; ! qpnpd ! o.tuspke-!kblp!kf! MmbnbJloefy!
q_fw-e,k lep!wflupspw,!sfqgsf{foubdf-!1ufs.!vnpBiyv
textovymi fragmenty (vice o vektorovych databazichb ! q _f wpev! wf ml~ di ! gpm ! ep!

sfgsf{foubdf-!w-flwd, qaupKO*dec! DBE

Dotazovani asistenta; ! qp! obi s~ 0o !ebu! neBfuf!npefmv!Im-tu! pu

v podnikovém ramci, nikoli v obecnych znalostech ziskanych z internetu.
Q_fegpl m-efknf-!Bfltqgqpmf, optu!n.!tmpBlv!dpotusvdujpo
odhady a tabulky. Pomoci skriptu v jazyce Python (obr. 3.3-5)n ¢ Bf nf ' uvup! t mpBl v! gs pi mf
wzuwp_julwflupspwpv!joefybdj;!'!Il bBe !'eplvnfoulcvef! q_
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t nboujdl  !'pctbilufyuv/!U nttf!{leplvnfoucec!tubof! kb
fgflujwo, '!qgpizcpwbu! blobdi . {fu!tpvwjtmptuj!nf{jlufs
Npefm!tjl!obqg_ | mbe! #gbnbuvkf#-1!Bf!tmpwb! #ws.dfo #!b
u' Il bk d !'tflg_fgsbwz! nbufsj.mv! oblotbugowflonjteeul, # K bQp-l!vkef
mi cub! gsp! ws.df o @#-! nc Bktetasetykd viaceni matdialu. (Obr.B.3%-k f w | pu -
_~efl ! 22MMN!ew*b!mz{vkf!joufso !eplvnfouz!b!obkef! q_ft
joufmjhfouo !'btjtufou!tdipqgo ! ~tu!b!qgpsp{vn, ulpcthb

®0® & lamapy

from Llama_index import SimpleDirectoryReader, VectorStoreIndex

¥ Load documents from the folder

documents = SimpleDirectoryReader(“constructionsite_docs").load_datal)

# Creat 12 a YecTol 1ndex fToOl =EMantl ".I.'l'll

index Vectorstorelndex , from_documents|(documents)

# Integration with LLM (e.€. Llama 3)
query_endine index.as_query_engine()
IBeSpOnse query_engine.guery{“what are the return terms in the contracts?”)

print{response)

T —
Obr.3.3-5MN! uf !t mpBIl-wlptefplctopV kpd p!! l ezB!' kj !, mpw, I ' pufw_Ff!b
dokument

L e!m{f!ltqgvtuju!ob! mjcpwpmo.n! qp.Oqupbv B !w-!00 b!jkobt{uzbl nbp! v
aJEF! gsp!tgpve u, o !dq_evd tljlligpjwummil w df ! w!

Mistni nasazeni LLMof o ! kfo! usfoefn-! bmf! tusbufhjdl n! _fo fg
cf{qf optuj.NasdzenmiM,prcj mBueb! mpl .-mo di! gjsfno di!qp.
_fofo -1l kflwo bl!gpv{f!lgswo n!l spl fLidwWna@&né llohy muysi! np Bo |
tgpmf optuj! qpvB wbu! o-tuspkf-!lufs_ ! kjn! vnpBo ! of
wzuwp_fop!! gpljnl, V!l ev-! 1T ufs ! m{f! tqVt wjpd!krj! nepc! mfpBg u

o | . mpw.o-tlgsfowoq !'vtgp_-ebo ! gspdft z!owdpdivokmj!l d qosipk
obkfeopv!ofcp!eplpodf!w!s.ndj!dfm, 'tgpmf_ optuj/

V této souvislosti hraje e ¢ mf Bjpumg M !w' ¢, s! wi peo i p!w wpkpw,ip!gsptu,
gsphsbnpwbd !o-tuspkfl!lvnpBivk ! ofkfol!wzw kfu! _fofo
tu.-wbk d di! qpe!jdspw  dijoroptizpfaié ETe -Pipeline

NN
- o =
—/—'——
— 7
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KAPITOLA 3.4.
IDE S PODPOROU LLB! CVEPVD1! QSPHSBNPW!' I [ N, OZ

W c, s!l!JpEeR fyqf sppfgpebMMBNw. ! _fo fo

Q_j!qgspojl o ltep!tw, ub! bvupnbuj-{bédh-bbbohrogséhlgniedip! b! v
jazykovymi modely (LLM) -k f ! wf mnj ! eemf Bj u, ! {wpmju!tgs.-wo 6! joufhsp

JEF! cvef! wbe n!imbwo n!qgsbdpwo n!o.tuspkfn;!n tufn-!
up! kbl ! ob!n tuo n!qgp., .Ul ju-YuBM lcwisg JEFj vepe&jfll ok kf o!
ubl  lup-!'kbl!szdimflcvefuf!tdipqgoj!q_fk u!lpel fyqfsjr

{b, mfo, oo ntep!sf .-mo"  di!qgpeojl pw di!qgspdftel/

IDE (Integrated Development Environment) je univerzalnit u b wf c o ! gspdfab-! gqp. ub f!
upnbuj{bdj! gspddatt ¢ Nbt ygsbhgpw-d6btztuf!n, mj!qgjmv-1!1
o-tuspkf!pee, mfo, -!'n.-ufl!llejtqgpffidhukfegphpuwimpwbysflio

vrtat a dokonce i kontrolovatkvaltu nbuf sj - me/ ! JEF! gsp! gsphsbn.upsz! ki
| ef ! nc Bf uf analdgicky selstavbou jwz u w- _ f ) testovalt jshb praci (sesta-
venistavebnihomodelu* - ! i mf ebu! di z &kantrola gpgvrogi konstruk& g | p! tjub .
wer !l bl tgpve u, u! i pupomudopmywau). | u! ) vwfefo !

Q_fimfelpcm cfo'  di! JEF;

PyCharm® (JetBrains) je vykonné profesionalni IDE pro Pythod ! E- | z! wf ml , nv! nopBt
ubw, o' dilgvold !'kf!wipebmbesp!gbeigpso! |jospkbl uy b
uf st )yJdJQzocCc*! kfl wo bl !l !lejtgp{jdj!gpv{f! w! gmbdf o !
of g_fi mfeo,/

Tpvecps! t!IRYNB(gteractve Python Notebook) je format pro interaktivni
zapisniky Jupyter® (obrazek 3.4-1), kdejsoul e - ! wj {vbmj {bdf! b! wztw, umjwl z
opip!eplvnfouv/! Ufoup!gpsn-ul! kf! j afyukowch! qsp! wz uw-
td,o. _c/

~

VS Code® (Microsoft) k f ! szdim -! gmfyjcjmo ! bl g_j{getpcjuf mc
JQZOC! b! nopib! gmvhjoz/! Kf! wipeo' ! gqsp! {b, ~uf, o I
{~tvwo di ! npevma!HKjbulzv p!wDpg opj! mpue f mv-! ubl Bf I kf! tIl w
Alb! ebupw ., ! w, ez

Jupyter Notebook -Klasickd aoblibenAwp mc b ! gqsp! fygfsjnfoupw-o !b!lv, fo
g_je~wbu!wztw, umjwlz! b! wj {vb ojr.{38-9bldedlinivpratryalilée | z ! w! ki
testovani hypotéz, pracisLLMb ! wzuw. _fo ! sfqgspevlI pwbufmo' di!l spl
tgs-wv!{.wjtmptu !b!lojipwfolepgpsv, vkfnflqgpvB whb
tgs.-wv!gsptu_fe 1 Qzuipol/
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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! { ! of kqpi pemo, ko

di!'blofkpecm cfo, ko
gspdfte!.Qj gf mj of

Google Collab@ (a platforma Kaggle (obrazek 9.2-5)) je cloudova alternativa k Jupyteru, ktera

gptl zuvkf! cf{gmbuo ! q_ tuvg! Il f! HQVB UK/ !l [Kdt whprhbt:
mpl -mo ip! tpguxbsv! b! npBoptu! gsbdpwbu! gq_ np! {! |
Hpphmf!bl!'opw, 'j!lt!Hfnjagj)!) MMN!'tgpmf_ optuj! Hpphmf

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

Obréazek 3.4-2 Srovnani IDE:Jupyter Notebook k f ef o! { ! of kqpi pemo, ko di ! b! of kk
o-tuspke! gsp!wzuw.._fo !gspdftec! Qjqf mjof

W c.,s! JEF! {~wjt ! ob! wbojdi! I pmfdi/! Qplve! didfuf!
wz{l pve f kuf ! Kvogfzecupf!sH pOphuniifc!lplpp mmbc/ ! Qsp! tfsj {o

''gspkf
WT! Dpef /! I mbwo ! kf! {b, u!gsbdpwbu/! Npefso ! o

tuspkf
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gvol o ! _fofo |/

W fdiob!w oflgpqgqtbo.-!JEF!vnpB&vk -uwzaew. ffuy canjpd femje o fmte
kodu (které mohou byt generovany pomoci LLM* - ! {  oj di B! | bBe" ! kf! { pegqpw, eo’ !
bobmzujdl ,td, o« _f-
_fu, {df!'{ tl . .w-0 !jogpsnbd !{!eplvnfouec-
bvupnbujdl ,!'sfbldfl!lob!{.I mbe, ! SBH-
generovani zprav a vizualizaci.
E Il z! npevm-so !tusvliuv_f! m{f!l |l bBe' ! | splkligovdi&t ubwj u! |
analyzaY vizualizaceY f ygpsu! w! Umbp!l empl z! m{ f -ypmVlapawsikiadagtdogp v B wb
opw di! _fu, {de! kbl p!l potusvlups-!kfolgsp!ebub/

JoBfo sen-! nbobBfsen! b! bobmzujlen! tf! ubl ! pufw s.! np
gpsn, ! I ev-1! lufs' ! m{f! hfofspwbu! gpnpd ! MMN/! Ufoup
bvupnbuj {pwbu! uzqgjdl ! pqfsbdf! b! wzuw-. _|fsup!'l b gkbbltpowb! u f
{eplvnfoupw.-o!b!usbotgbsfouo !gsp!we fdioz! mfoz!u nv

Automatizované ETL Pipelines (obr. 7.2-3), Apache Airflow (obr. 7.4-4), Apache NiFi (obr. 7.4-5) a n8n
(obr. 7.4-6) nastroje pro sestavovanimp hj dl " di ! cmplce! gsplcbepphlgpje{sipatjo! &
gspcs~oz!w!'8/.'bl9/ 1V tuj!lojiz

IDE s podporouLLMb ! cvepvd ! gsphsbnpw,!{n, oz

Jouf hsbdf! vn,emp!!w owpkmvw fdidlfgspdfte! n, o | gsptu_fe ! gs
vBl of kt pv! kfolufyupw, ! fejwnpoz!tffllwhjou{fn wfoum! tt bdyh
dipgju! mphjlv!gspkfluv-!epgmoj u! | ekodubuhgeje Nptdha f ! wzt w,
se objevuji produkty, kteréwz v B wbk !vn, mpvVvVpouf mjksbodd!ik! Bo.,ip!w w

GitHub Copilot (integrace s VS Code, PyCharm): Atbbt j t uf ou-! 1l uf s ' hfofsvkfl!l]l
| pnfou._clofcp! ~tuf, o dilgpgjte!b!n, o lufyupw,! o
Cursor (fork VS Code s Al-kernel):v n pBZi vk f !l of kf ol epl po, jul! gtbo I~ e
gspkfluv-!limfebu! { .-wjtmptuj!b!v, jultflt{!l1l epw,!{-.

JetBrains Al Assistant: zasuvnyn pevm! qsp! Kf uCsbjot! JEF!)w, fuo, ! Qz|
wztw, umpw.-o !tmpBju_,ip!l ev-!pqujnbmj{bdf!b!wzuw-

Amazon CodeWhisperer: obdoba Copilotut f ! { bn, _f o n!ob! cf{qgqf,  optu! b! q
Amazon AWS.

Qsphsbnpw-o ! gspkef! w! obedi - {fk d di! mfufdi! esbnbuj
tinniho psani kodu na navrhn p e f me ! bdrchitektupyww'! wpk « _j !t fl cvepv! w df! gqp
systému, zatimco Alq _f wf { nf ! © bc mp o p wj kidul testy plokumentacif pakladmi fun- o~ !
kceeCvepvdoptu! gsphsbnpw.-o !'tgp., w-!wfltgpmvgs.-dj! mje
b!mje !tf!{bn, _ tob!lsfbujwjuv/

Qsphsbnpw-o !w!g_jsp{fo.n!kb{zdf!tfl!tubof!|lbBepefoo
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spww, Wpkpw.! gsptu_fe !'tflobv, ! dljk{dqet md shubom!! tuu n1mV
q_few ebu!w{psz-!lobc {fu!lpoufyupw.! _fofo I'blv jult
U n!tf!° mpib!w wpk._flof{svoe -1lbmfl!sbejl . .mo, !'tf!.

mjuz!b!gspdfte/!Ufoup!w wpk!tf!epulof!jlcvtjoftt!
{bd !'b!bgmjl bd ! qgsp!gpeqgpsv! sp{ipepeopdbwvetf hfof]
rovani kddu a logiky s pomoci Al a LLM, chatu a agentovych rozhrani.

Kbl njmf!tgpmf optu!obtubw !dibuz! MMN! b! wzcfsf!wipeo
vtgp_-e .-wf dupbugdpdft! {bisovkf! fyusbldj! jogpsnbd ! {
usbotgpsnbdj!ep!tusvliuvspwbo K !'gpepcz!b!joufhsbdj!ep

V modernimebupw, ! psjdoutpwmwbeyvinl f! tgs-w, ! ebu! kf! i mbwo n!
univerzalni podoby, ktera je kompatibiinit ! wf ml * n! n o p Btaiapiikati! Ke zgracegnk ¢ !
gspdfte! tusvwluswdpwspwbb! di! ebu! ktpv! {bgpu_fc ! tqf
of kw | poo, ko di-! of kgmfyjcjmo, ko dprd Rythoo/flk W mBit ¥ lof 'k
gpi pemo, ' {gsbdpw- wbu! ubtcVvmbpwblbebubtbuppmbgpwhpkpwbu
reporty.

Python Pandas: nepostradatelny nastroj pro praci s daty
Pandas{ bvk n.! wf! tw, u, ! bobm {z! b! bvupnbuj {bdf! ebu! {w

cfo, ko di!b!ofkgpvB wbo, ko di ! | o[éllpwff ! lglsfplhs d nipovid!dg
se strukturovanymi daty.

Loji pwob!kf!kblp!tbeb!ipupw dil!o.-.tuspke;!gvold -!np
wzn' omfu!l mbejwp!ofcp!wpepw-iv-tTubl!jlwlqgsphsbnpw-.o
bojBl!cztuf!nvtfmj! {fugkeewa! vz hoo mf u! { .1 mbeo !

Pandas je open source knihovna jazyka Python, ktera poskytuje vysoce vykonné a intuiti-
vni datové struktury, zejména DataFrame univerzalni format pro praci s tabulkami. Pan-
daskf!ow dbstl  'oeB!gsp!bobmzujlz-!joBfo' sz!b! w wy

Pythonk f ! wztpl p°> spwipw' ! gsphsbnpwbd ! kb{zl! t! kfeopevc

bobmzujdf-! bvupnbuj {bdj-!tuspkpw,n! v, fo ! bl g_j! w v
jufmoptu !l  ev-!nvmujgmbugpsnopteofbbcpivbeop! tkmpz:
wzuwp_fop!w dflofB! 248! 111! cbnB7]bl!alptulpduf w mpd'unin{ edm
LbBe-!ublpw-!lojipwob! kf! kbl " ntj!"  mpBjou, n!ipupw di

sbd ! bB! gp! t mpBjdpw. o t! pscpskf{lvg d plofbge  v! wf ml ~ di ! pckf |
hsbdj!t!fyufso nj!tmvBcbnj /!
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Kjio nj!'tmpwz-!qg_fetubwuf!tj-!'Bf!n.uf!wpmo’'|!b!pufw,
tpguxbspw-ldojli_gwffoml B! o tuspke-!lufs_ !neBfuf!q_ np!
|l pw di!gspdfte/ ! Kflup!kblp!pcspwtl!l ! lubiubmph! bgmj | I
{bdj-!jouf-bswwdftdbbebkmtpbv!Il!lejtgp{jdj!plbnBju, !qgp!]

Qboebt! kf! kfeo n! {! of kpecm cfo, kwi dpdfc'b3nl 33 !lcé mt! fil m!t q:s
gp. fu!tubBfo !5bnj mwpdobriyek8d®)t! { bu ndp!ob! {b, ~ulv!spl\
" tmp!{w oojmp!ob! 23! njmjpoec!tubBfo !efoo, -!dpB! pes-BE
analytice a LLM chatu [86]

Pandas Downloads by Year (PyPI Stats)

O a2 r "
0 16 1 {
o [ i
Obrazek3.4-3Pandask f ! kf eopv! {! of ktubi pwbo, ko di !l ojipwfol/! W!I sy

gp. fu!tubBfo !'2-5!Injmjbsez/

Epub{pwbd ! kb{zl kWw!lktwpvpwoo! Qbpe¢ht ! gpepc,kteryjsmpub{ pwbd
gspc sbmj! w!l bqj uapdatdzovéicHezykBQLL ! ebubc - { f

Wf I t w, u, labpoabymstakiyrovanych dat vynikd Pandas svou jednoduchosti,
szdimptu !b!w I pofn!b!lqgptlzuvkf!vBj wbufmen'!ojsplp
zpracovani informaci.

Oba nastroje-SQLa Pandas-qpt | zuvk ! w | poo.! npBoptuj!nbojqgvmbdf!t
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usbej. . o n!Fydfmfn/! QpeqpsvVk (dnazgk3stid)dsitims gpeépmknh! WBE! §
kf!pgqujnbmj{pw.-o!qgsp!qgs-dj!t!sfmb, o nj!ebubc-{fnj-!
dpB! nv! vnpBgvkf! c, Bf ydeonuthostiwiz urwl. p_rhju!! eabaaobatb {jf ! b !
samostatnou infrastrukturu .

1D ProjectMass Localion ‘Budget|¥ PanDale Erdluie Sl
21y Fligh Toras DO0000
Cormmriiehd Gohois = RO -0 (e | otad
SO -
iy o v Dwniioen Brdge  Soams BO000G J0ATCOON J0ZNCEAT  Comolonad
ane & groiup.py
Exouph oCa Baid I

Obr. 3.4-4 Pandas, narozdilod SQL ' n~ ! gmf yjcjmjuv!gsp!qgs-dj!t!scec{o nj
neomezuje se pouze na databaze.

Pandas k f ! . btup! vg_feoptuZpw.o! gsp! w, efdl " ! w {lvn-"! b\
) w, f u g arhaRiblMci s daty v Pythonu, zatimco SQLk f ! t uboebsefn! gsp!tgs. wv!
tflgpvB w-!w!gpeojlpw,n!lgsptu_fe ! gsp!{gsbdpw.o ! wf

Knihovna Pandas programovaciho jazyka Pythonv np B& vk f ! qspw. e, u! of kf o! { .1
pgqf sbdf -! kbl p!kf! ufo !b!{.qgqjt!ubcvmfl-!bmf!ubl |
tftlvgpw.-o !ebu!b!gspw.e, o !'tmpBju' di!! boanzuj dl

Dnes se knihovna Pandasqpv B w.! of kf o! w! bl befnjdl  n!lw {lvnv!bl!q
spojenisLLM-npef mz/ ! Obg_ | mbe! ej@wl] ¢ fj INWz dopen ydGbeodezip p !

LlaMa 4/ 2! w! spdf ! 3135! w, opwhb s dtrykiwrovanymie bugp { ms ¢ ptf mBéa & § «
I m _pw di!bl!gswo di!g_ gbec!w!kfip!lwze.o !cpmp!gs.w
3.45)veformatuCSVb ! j ouf hsbdf ! t! |l oji pwopv! Qboebt! g_ np! w! di
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Llama 3.1

Enter your prompt

Can you plot it in a timeseries?

DF

Structured
data
Obr.34-5Kf eo n! {! gswo di!b!imbwo di!qg_ qbec3iw nv! Nfub-1!1u
roce 2024, ¢ z mp ! wz u w-. pdmoci Pabdgasnj | bd !

Pandas je zakladnim nastrojem pro miliony datovychw, ede - ! 1l uf _ ! { gsbdpw. wbk’
qg_jagsbwvk !ebub! pspthmbbsbgpmwbsbBY! Qboebt! t! ovm
| " evlicvefl!pcspwt!l n!lsplfn!wqg_fe/!Ebupw ! w, edj!
_~ev!injovu!obn tup!ipejol!b!{ tlbk ! _~epw, !w df!
Al [88].

-Kfotfol!lvboh-!{bl mbebufm!b!hfofs.-mo ! _fejufm!tagpmf,  c

Pomoci aplikace Pandas- ! k f ! spmBweat 4 analyzovat datové soubory daleko za hranicemi

npBoptu ! bgmj[lbdfddy!/dfyndf m! kf! pcwz|l mf! tdipgfo! {gsbdp
si snadno poradi s datovymi sadami (obrazek 9.1-2, obrazek 9.1-10) pct bi vk d nj ! eft wul z
_~eBW!" Ubup!tdi pqgqoptu!vnpBZvkf!vBjwbufmen!gspw.e_ ul!tp
wfml'" di!tpvcpsfdi! ebu-!dpB! gptl zuvkf!imvcpl ! wi mfe!
Pandas ma navic silnou podporu komunity [90]; ! t upwl z! nj mj poe! w wpk._ce¢! b! bol
(Kaggle.com, Google Collab,Microsoft® Azure 3Opuf cppl t -! Bnb{po! Tbhf Nbl fs*! kf
of cp! pggmjof! |l bBe !'efo-!dpB!gptlzuvkf!wfml _ !nopBtuw

[ I mbefn! w, uo joz! bobmzuj djéstrukiurovars fodna tat Zvamad DataKramé, f | Qz ui p
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kterou poskytuje knihovna Pandas. Jedna se o vykonny a flexibilni nastroj pro organizaci, analyzu a
vizualizaci tabulkovych dat.

DataFrame: univerzalni format tabulkovych dat

EbubGsbnf! kf! "  tu_feo !tusvIliuvsb! |l oji(pbvérek3.4Bhkdebt - ! dp
_-~elz! peqgpw ebk ! kfeopumjw n! pckfwmltnd coff tcypf! n{--1{ ptbsnten
of cp! Il bufhpsj n/! Ubup! tusvliuvsb! wj{v.-mo, ! q_jgpn o-.!
gmfyjcjmjuz-!o| .mpwbufmoptuj!bl!gvol_ optuj/

DataFramek f | { gct pc! sfqgqsf{foubdf!b! {gsbdpw-0o !ubcvmlop
qp. ub,  f/

EbubGsbnf! kf!{gectpc!sfqgsf{foubdf!b!{gsbdpw-o !ubcvm
ubcvmdf!npipv!_-elz!pes-Bfulobg_ | mbe!lqgswlz!tubwfco
sp{n, sz-!tpv_beojdf-!o.1 mbéz obwfsdh neBIfbwpe/tbUpwpw! Ik
jednom projektu (obr.4.1-13)- ' ub |l ! ebkf ! p! njmjpofdi! pabkF1MA.dDikf ! uj t
vektorizovanym operacim Pandas Ize takové objemy informaci snadno filtrovat, seskupovat a

agregovat vysokou rychlosti.

STRUCTURED

DATA

Column names

lumns o0 Heme  Cueon  FomiyNeme  Weght GoundmgbostinX_Boondngionin ¥ Buedngburanz el )
! | 431144“’ Single-Flush 05T Divors Srygle-Flush A3 P60TE 21508 -10408 FAAF52 Lewed T
4311'!5-5 Sing be-Fliish Q5T Do : : &AESTAITE 13.23:1 1137 84757 vl 2
IﬂdE" | 45747F :I Single Window  OST Windows Segle Windowy &HSEI,&T;? -, 11434 11785 580671 Lorved 2
label ; l AB5432 :I Sngle Window  O5T_Wind b= Wind EasE2e MY -]]_‘1:'.-!'1 . 1.25%84 80971 . L"a".i.i
| ng indow _Windows  Sngl indog C_}'— & i —-f::_:j
A0150 | Sngle-Flush 05T _Doors Srgle-Flush G BBFTEITE -1.574l -2 9505 ~1E-14 Lewed 1
493697 | Basic Wall Q5T Wl Basic Wall 3815 ILESE 457113 Bived 1
AFTEAD -I Baskc Wall Q5T Wals Easic \Wall 457132 elnpel: ] 9.84253 Eowed 1
| ]
Index , / Missing . J + Data
] value
Obrazek3.4-6Lpot usvl o ! gqspkf |kuf!!kebw ppv! sepb{unp ws ol -s!-unbfcdv ml b! t | q ¢
_~ed di!'b!'busjcvuz!wf!tmpvqgd di/
Tgpmf_ optu! Owjejb! peibevkf-! Bf! kjB! eoft lzprdcdvdmiB! 4 1 &!

strukturovanych dat -e b u p w' d i- & tentompatit stéle roste.

Wl bBe !'gjsn,!'tf!{gsbdpw.-w.!gsbwe, gpepco, 'u_fu
[gsbdpw.-o ! ebu! b! e DatdFtame va forindtwztdbglly s f n! kt pv ! w!
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-JensenHuang- ! hf of s-mo ! _fej J¥m! t gpmf_ optuj ! Owj ej b!

Vwf_ nfltjlo, lufs, | mvPgndas:! gvol df ! EbubGsbnf

Sloupce: v DataFramek t pv! ebub! vtgp_-e-~obl!ep!tmpvgde-!{!ojdi
Tmpvqgdf!busjcvue! npi pv! pctbipwbu!ebub!scec{o di'!uzg
nebo sloupce v tabulkach.

Pandas® b ekbf!! w! gsphsbnv! Qboebt! kfeopsp{n, so-!'ebupw-. !t
tmpvqgdj ! w!ubcvmdf-!lef!lbBe.!ipeopub! pegpw e-.!kjo

"beb! Qnoéwt df ' of B! 511! busjcvue! b! nfupe-!dpB! vnpBgy
ebuz/ ! Ob!tmpvqgfd! nkBfewfvlld f!'npulzh gmjbludvemt!gs e’ d.i 0!
nbufnbujdl !'!pqgfsbdf-!g]j muspwbu! ebub-!o0obisb{pwbu!ip
ebm njlgvoldfnj/! beb! Tfsjft!lobw d! gpeqpsvkf! wfl u
w gp.uen!w sbf{o, !vszdi mvkf ! { qsfbudfpw-bog_ ! wfrmble !dtio!beeboupp
wzo.-tpcju!w fdioz!ipeopuz!, tmfn-!lobisbeju!dizc, k
cf{!ovuoptuj!qgt -u!'tmpBju,!'tnz, | z/

5

« elvbataFramem{ f ! j oef ypwbu! kfejof, o njlipeopubnj /! Ufc
n, oju! b!'vgsbwpwbu! ebub! w!l pols_,uo di! _«ed di/

Index; ! Wf ! w di p{ n!obtubwf oPahdgsgj _lj wdbew.! | fbBe! Blvub Geh v
odOdoN2! )l efl Ol kfl gqp, fulwe fdi!l _<ele!w! EbubGsbnf* /1
pctbipwbm!tgfdj -mo !p{ob,  fo -!kblp!ktpv!ebub! ofcop

Indexovani _+ el ¢! w! Ebauthntfsdo-n-f! Bf ' Il bBe ,  nv! _~el v!I kf!lqg_j _b{
p{ob,  fo -!lufs !tflob{ w.!joefy! EbubGsbnf/

Datové typy: DataFrameqpeqpsvkf ! df mpv! _bev!ebupw diluzqge! w, f
aebufujnf75al!b!apcfdua! gsp!ufyupw.!ebub/!"LbBe" !tn
lufs " 'vs, vkf-1Tkbl ' pgfsbdf!m{fl!t!kfip!pctbifn!gsp

Operace s daty: DataFrameqpegpsvkflo jspl pv!o| .mv!Ipgfsbd ! gsp! |
bhsfhbdf!)ahspvgcza*-!tmv, pw.o ! ) aapplysdmbirelab! akpj o a
nopibl!ebm dil!ufdiojl!usbotgpsnbdf! ebu/

Manipulace s velikosti : DataFramev n p BZi vkf ! q_j e- wbu! b! pefc sbu!tmpv
kfeo-!pltlezobnjdlpv!tusvliuvsv-!Ilufspv! m{f!lvgsbwpwb

Vizualizacedat: Qpnpd ! wftubw, o' di!wj{vbmj{b, o dilufdiojl!
knihovnami pro vizualizaci dat, jako je Matplotlib nebo Seaborn, Ize DataFramesnadno
qg_fw,tu!ob!hsbgz!b!ejbhsbnz!b!hsbgjdlz!qgsf{foupwhb

Vstup a vystup dat: Pandasq pt | zuvkf ! gvol df! gsp!, ufo !jngpsu! bl
gpsn-uc!tpvecps eExdelkBONHTMLEBQL DTWh B! t f INEBU B Gub ufl
df ous-mo n!dfousfn!lqgsp!tc, s!blejtusjcvdj!ebul/

Na rozdil od CSVa XLSX PandasDataFrameq pt | zuvkf ! w, uo ! gmfyjcjmjuv!b!w
{gsbdpwbu! wfml _! nopBtuw ! jogpsnbd ! w! gbn, uj! SBN-1! qgqp
mphjdl di!ipeopu! b! btpw di! _be*!I bl qgptl zuvkf! sp{t.i
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wj{vbmj{bdf!ebu/![bu ndp! DTWHofvlim.-e-!jogpsnbdf! p! u

gpsn-upw.-o n!b!n.!o {lpv!ol.mpwbufmoptu-!EbulhGsbnf!
bvupnbuj {bdj! qs p dhaday!(dbrbgelB3ut7)hCs - btdnjfletvikBJId | bgj upmz !t f !
{bc wbu!l bBe n!{!u, diup!btgflue!ebu-!tTw!ro/ 1 <tuj!loji

jako jsou 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 MNone Mone (in-memory)
e

: Performance Low Medium High inamey
E@% dependent)
[ 3
i:l ; ngh {fﬂfmﬂﬂiﬁg.
9"- Complexity sl Low Low

n‘% Data Type Support Limited Very limited Extended
I

Medium (memaory

ﬁ Scalability Low Low limited)

Obr. 3.4-7 DataFrame je optimalni volbou pro manipulaci s daty s vysokym vykonem a
gpl sp, jmpv!gpegpspv!ebupw di'ltuzqge/

E Il z!tw,!gmfyjcjmju, -!tw I pov!bltobeo_, nv!gpvBju !tf!
tuboebsefn! wl bobm {f! ebu! w! kb{zdf! Qzuipo/! Kt pv! jef
cvepw-0 !tmpBju di!bobmzuj démodelylldli qf mj of -1 {fkn_ ob! w
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_ LLM CHAT
|:=| pandas |..|+\ & ) ¥ 9 \

©@ FILTERIng

*Filter the data in the project to
keep the wall ca tegory items in

the project

O GROUPing

- Erhuﬁﬂ prn]nl:t'hrﬂlﬂ "T',f't.m
Nima pmumnter and ihnw tha:

O PIE chart

Chuosl: the first 20 types by
\.rnflm'le !nd ihﬂw‘ﬂﬂ- FES

asaHl!l:h_a*_rl

Obr.3.4-8MMN! { kf eopevo vk !joufsbldj!t! Qboebt;!n tup!l e

Eoft!tf! Qboebt! bl ujwo, ! gqpvB w-! w! di bupwbd diln tuopt
LlaMa, DeepSeek QWENb ! ebme ™ /! W! nopi b! q_ qbefdi -!lez! npefm! pc
ubcvmfl-! wbmjebdf! ebu! of cp! bobm" {z-! hfofsvkf! I e! q
EbubGsbnf!l g_jsp{fo n! #kb{zlfn#! qsp! sf gsobbfatebldbdj ! ebu!
8).

Npefso ! ebupw.! ufdi opmphjf-! kblp! kf! Qboebt-! vtobeiy
gpeojl pw di! gspdfte/! Qptl zuvk ! szdim,! w tmfelz-1! to
opakovatelnost operaci.

Ebme !l splz;!cvepw-0o !vesBjufmo. ,ip!ebupw, i,
WHu up!, tuj!ktnflttf!w, opwbmj!imbwo nluzqgen! ebu! qpvB
gpsn-uz! qgsp! kfkjdi!vim-e.-o !b! bobmzH!pWERm{j! spjmi { gplked
jogpsnbd /! Ep{w, e, mj! ktnf! tf-1Bf!l fgflujwo !tgs.wb! e
bvupnbuj {bdj! gpeoj !l pw di! gspdfte/! Pshboj{bdf-1!1ufs/ /!
ebub-1!1{ tl . .wbk ! w' { odowedapichzdragavdniasrdnsforntace!dat. i

Qsp! tisovu ! u_ up! .  tuj! kf! wipeo,! {eecsb{oju! i mbwo !
ejtlvupwbo,!q_ tuvgz!wf!wbojdi!lbBepefoo di! |l pmfdi:;

M Qspwf_ uf!ebwpdi ! gspidtlite
0 Qspwf_ uf!tpvgjt!we fdiluzge!ebu-!lufs, ! qgpvB w-.uf
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(7 Vs, f uf typydauafn®dely jsouprowbo f ! pcdi peo ! gspdftz!of keem

(0 Jefoujgjl pwbu!gspcm, npw, ! p cbhnmgsmikturdvané f! o jgdogupos n b d
strukturované nebo nedostupné.

[ b, o, uf!wzuw. _fu!tusbufhjjltgs-wz!ebu

(0 [ wzo ppwlitickych otazekat uboedseleds - dj !t! sec{o njluzqgz! ebu

(P Bobmz{vkuf-!lufs ! {!wbojdi!gsbdpwo di!qgptuvge!
dat na strukturovana data.

C Wzuwp_fo !'{.tbelvim-e.o !ebul!blqgq_ tuvgv!l!ojn-

Jotubmbdf!b! pwm-e.-o !{.]l mbeo di!o.tuspke!gsp!gs-

(0 Wzcfsufltj!wipeo,! JEF-!1 uf sanstgutefS\€ode nebowbe j n! ° |

Jupyter Notebook).
(V[ 1 vtuf ! tnjistn{LbMap B jud!s . | c ematovavat wbos fo! pldgjec o !
O [b, o, uf! fyqgfsjnf oup wlampratoVavefitabupkova gata XIBK o e b t

(1 Qpgjouf!tuvefoupwj! MMN!'uzqjdl !  mpiz-!'lufs ! _f
c-{ di-!'blgpB.efkuf!ip! pldamuPandasij { bdj ! qs-df! gqp
Qpv B, Wilsple!w-n!lvnpBo !gptuvqgo, !{n,ojulq_ tuvg!l!gs
usvliuvspwbo di! ebupw di! tpvcpsec! I'l kfeopuo_,nv! fl pt z

tsp{vnjufmo n! g_ optfwzuwm_wf luf waek !ndpogramu! PEndas,b Gs b n f
t gvtr uf ! mpgdutomatizujte S¥ONbrvni rutinni Glohu pomoci Pythonu ) o b tabulky!v Excelu).

"uwsu-!,  «tul!lojiz!tfpéhboj{bdp!l wbhmpbuvepw.o !bl!npe
nfupejlz-!lufs_ lusbot gpmealvtkpVcsEdo p@pe! H!{wefsypkd!! em!udc
-ep!tusvliuvspwbo di!ebupw dil!ltpvcpsecec! wipeo di! gsp! b

kbl ! tfl gpsnbmj{vk ! gpBbebwlz! ob!ebub-!1kbl!tf!l wzuw. _
projektech a jak mohou v tomto procesu pomoci moderni jazykové modely (LLM).

TN,
_\' —a

—
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KVALITA DAT: ORGANIZACE, STRUKTUROVANI,

MODELOVANI.

"uwsu-~! <tulttf!{bn, _vkflob!nfupejlz!blufdiopmphjf!gs
sc{opspe di!jogpsnbd !ep!l wbmjuo di!tusvluvspwbo' di!!

Qpespjsmosd{fcs.-oz! gspdftz!uwpscz!b!eplvnfoubdf!ebupw'
kbl p!{.-1 mbev!gsp!fgflujwo !jogpsnb, o !'bsdijufluvsv! w
Kt pv! vwfefoz!gsblujdl !nfupez!{ tl.w-0 !tusvliuvspwbo
{ e s p k c-doRudnt obrazky, textové soubory, CADhpef mz* 1 t ! g_ | mbez!
sfbmj{bdf/ ! Kf!sp{fcs.ofRegEg\V Bj eb!msf Wi mosd udiplkkwe'!sb{c
gsp! bvupnbujdl pv! wbmjebdj!b!wfsjgjlbdj!ebu/! Qptuvgo,

npefmpw-o !ebu!ob!lpodfq, o -!mphjdl _ !blgz{jdl _ !  spwo
tgqgfdjgjlen!tubwfcojduw /! Ktpv!efnpotuspw-oz!|lpols_,uo
kb{zIlpw di!hpefmeupMMNj { bdj! gspdftec!ltusvliuvspw.o ! bl!
jogpsnbd /! Ktpv!obwsBfoz!fgflujwo !q_ tuvgz!l!wj{vbm

{wzo vk ! eptuvgoptu! bobmzujdl di!jogpsnbd ! gsp!wo fdio
gspkflue
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KAPITOLA 4.1.
Q" FWPE! EBU! EP! TUSVLUVSPWBO! ! QPEPCZ

W _flflpopnjlz!{bmpBfo,!ob!ebufdi!tf!ebub!tu.wbk !
Obn tup! ofvtu-m,ip! g_j{getpcpw.o ! joo gkpfsinpbl dg geslnb Buec nn

tgpmf optuj!tu-mf!w df!tobB !wzuwp_ju!kfeopuo'  'tusyv
{espk!gsbwez!gsp!wo fdioz!gspdftz/! Npefso !jogpsnb, o
b! sp{isbo -! bmf! ob!qgs plunbBefyl ww fmbnv! edBf! n, oj u-"! b mf
{etu-w-!nopifnle, mfltuf ko' /

Lm _fn!l!fgflujwo ! gs- djkdnterzealirangfdrnoateoaleliefich kj di ! of | p «

tgs.-wo-!pshboj{bdf!peltbn.ip!qgp, -ulv;!wzuwp_fo I
usbotgbsfouoptu-!bvupnbuj {bdj!b!joufhsbdj ! wf! wof

Usbej. o !'q_ tuvgl!ovu !Il!sv, o n!°  gsbw-n!lqg_j!lbBe ! j
o-{we! busjcvue-!""gsbw, ! gpsn.-ue/! Uzup! I splz! of { mf qo
gspcm.nz! b! wzuw-. _bkl bd¢b usddiwlgeshbdvi! W ectmfelv! up
tu-wbk !'{.-wjtm,!ob!lpols_ uo di!tpguxbspw di! _fofo d

WHo.tmfevk d di!lbgjupm-dil!tf!gpe wakwizuovip! jp! vioh wF &
npefmz-!njojnbmj {pwbu! {.-wjtmptu! ob! -gaebjakggrategick{ b! { b n,
{espk-!I pmfntlufs ip!tflcvevk !vesBjufmo, k! qgqspdftz/

Obv,  ju!tf! g_f w. e,dbrBzkymaltextydo stukturovVa@yEhG
gpsn-uec/

Wfl tubwfco di! gspkflufdi! fyjtuvkf! obgsptu-! w, uc job!
dokumenty, vykazy prace, vykresy, specifikace, harmonogramy, protokoly Kf kj di ! s e-foodps pept u
formatuiobsahu -{ u, Bv k f ! jasambtizaxzib dj ! b!

Qspdft! g_fwpev!iep!tusvliuvspwbo di!ofcp!gpmptusvl
{-wjtmptuj!obluzqv!wtuvgo di!ebu! b! gpBbepwbo' di !\

Usbotgpsnbdf! ebu! {!l oftusvliuvspwbo K !ep!tustlfuwmspwhav|
{-wjtmptuj! ob! uzgqv! wtuvgotdp! ¢be! §! ¢ wf meb mopw {zt u
j oBf (obrazékB.2-5) aanalytka- ! q_j . fnBzdwmfpukfjtu -!vtgp_-ebo’ !t
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UNSTRUCTURED STRUCTURED

DATA m @ DATA S @@

- .-__..I-_ )
—— J T J
i - bills e o0
= 5 S | + documents " 1
e Tmiy = scan contracts _ &~
L > * invoices.
E L

ST 3

Obr.41-1Q_f wpe! oftusvliuvspwbo _ ip!obtlfopwbo,ip!eplvnfouv!
tabulky.

Q_f wpe! epl!vtnpfvocupes cp! cQlE!G U fag astrekturovaného formatu (obrazek 4.1-1) je

postupny proces, ktery zahrnuje nasledujici kroky:
Vypis* ; ! WHupnup! I splv!Itflob, uf!{espkpw !eplvnfou! of
ebub/ ! Ned8btup! mb e PRFpdbkunmehtdatobrafie, vykres nebo schéma.

Transformace dat (Transform): Nasleduje krok transformace nestrukturovanych dat do
tusvliuvspwbo. ip!gpsn-uv/! NeBf!k ul!obqg_ | mbe! p! sp{

gpnpd ! pqgujdl  ip! sp/{)ogebdjoychwmemd zbracovlri.c! ) PDS
Ob, uf o ! b! (Loap:Bdslednil slpu " { bi sovkf! vmpBfo ! {gsbdpwbo’
gpsn-.-ufdi-! gXLEX XML IBO&!!DgTsWw ! ebme 1 gs.dj-!'q_j. fnB! wp

| pols,uo di!gpBbebwd di!b!qgsfgfsfod di/

Tento proces, znamy jako ETL (Extract, Transform, Load* - ! i sbkf! I m . pwpv! spmj ! q_j
zpracovanidatb ! cvef ! gpespco, kj! gpgqgt .:d&xtract Tringfgrm, poad'.DateBd) M! b ! Qj c
podivamenaq _ | unbteattgpsnbdf ! epl vnfouc! sc{odati ! gpsn.-uc! ob! t

Q_ I mbe! g_fwpevnadapuky nf ouv! QEG

Kfeo n! {!ofk, btu, ke di!" I pme!wf!tubwfco di! Brepkf |l ufd
efnpotusbdj'q fdipevl{'oftusvluvspwbo'di!ebu'ep!tus
q_ I mbe;!fyusbldflubcvmlz!{!leplvnfouv{o@BGR2Db! kfk | q_f
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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 rozdil od PDFjsou formaty CSVaXLSX j spdf ! sp{°o _fo_. ! b!tobeop!tf!
sec{o" di!tztu,ne!qgsp!tqgqs-wv!ebu/

Jazykové modely LLM- ! o b q_ | mbléaMaDMistral ID€epSeek Grok Claude QWENw' s b { o, !
{kfeopeve vk ! {getpc-! kbl " n! ebupw ! w,edj! gsbdvk !
gsphsbnpwbd di!'kb{zlec!b!vnpBdvk ! _fojulnopip! mpil!q
Qspup! n tup!upip-!bczdipn! us . w(obnjkle nabwebu StawkOserflown ! _fo f
nebo tematickych forech a chatech) of cp! | poubl upw-0o n! tgfdjbmjtuc! ob!
wzv B u! npBo p tonlinelnebp lekélsiah LLdli ! Tub, ! gpmpBj u! epub{! b! npe
|~ e! gqs p! q-dékuwemru dQEBIkového formatu.

8 Qpeo nmasleddjiciu f y upw' ! glipoBomé&ruwbodeld LLM (CHATGRT, LlaMa Mistral
DeepSeek Grok Claude QWENnebo jinému):

Ob q j prosi kod pro extrakci textu ze souboru PDF, ktery obsahuje tabulku. Kod
cz!n, m! kbl p! bs hv n fsaukoiu q vrgtitkextrahovarioud thbulku yakol !
DataFrame
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B Peqpw, ApMMNmv! cvef! wf!lw uejo,!q_ gbeébhwplLgp
kb{zl ! kflojspdf!gpvB w.-o!qgsp!{gsbdpw-o ! ebi
_ Ereate in LLM Chat

| Fg@ * 9 )

ace # PDF_to_table.py

import fitz # PyMuPDF
import pandas as pd
1MPpoOET TXe

# Define the path to the PDF file

pdf_path = r'C\Task Number. pdf'

Step 1: Extracting text from the PDF

def extract_text(pdf_path}:

wwn

Extract text from a PDF file.
Args: pdf_path (str): Path to the PDF file.
Returns:str.: All text extracted from the PDF.

i

document = fitz.open(pdf_path)
text = '
for page in document:

text += pagde.get_text()
return tText

extracted_text = extract_text{pdf_path)
1IlIlllllllllllIIIIIIIIIIIIIIIIIIIIIII( 31:3 o, Ii‘il !:!! 3
| Z, -

Run in IDE

Obr.4.1-3Pef { wb! MMN! w! gpepc, bl kévipkbpzlipwOouibpebm | ¢!
PDF-souboru.

Tento kdd (obrazek 4.1-3) Ize spustit offine w! o, 1 ufs_ n! {! gpgkmné o {ai d0oJ BIFI Wwl
PyCharm, Visual Studio Code (VS Code), Jupyter Notebook Spyder, Atom, Sublime Text, Eclipse s

pluginem PyDev, Thonny, Wing IDE, IntelliJ IDEA s pluginem PythqrlupyterLab nebo popularni online

nastroje: Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker.

& Vkroku'"Convert'qpv Bj kfnfl gpgqvm.sdpl!lafspwavh®@bgekespco, !i
kapitole "Python Pandas: nepostradatelny nastroj pro pracisdaty”)l ! ob uf o !
extrahovaného textu do DataFrameb ! v mp Bf o | Ebub Gsbnf ! eigbdbt pvcpsv! ub
XLXS
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Qpu_fcvkj!l e-!lufs' ! q_fwfef HilwdotDatdFeame v ! ubcv ml v !
Ubl !'g_jebu!l e-!lufs" !vmpB ! EbubGsbnfllep!tpvecp

B Peqgpw, . !tgpmf,  optuj ! MMN! ;

_Create in LEM Chat
.

f oy T
COED)Y
@0® A POF o tablepy ‘:J N __,-"f

& STep 2:; Converting the extracted text to o DataFrame
def text_to_dfitext):
mum

Convert extracted text to a pandas DataFrame.
Args: Text (str): Extracted text from a PDF file.
Returns: pandas.DataFrame: DataFrame representation of the text.
lines = text.split{'in'}
data = []
for Linme in lipes:
if lime.stripl): & Check 1f line is not empty
data.append(re.split(r'vs{2,}"', line)}

tt Determine the number of columns based on the Llongest row
num_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 CSV file
csy_path = 'C:\extracted_table, csv' vl S N
df .to_csv(csv_path, index=False) | n T PC | '|
1 N —’ _— )
Run in IDE

Obr.41-4Q_fwfefo ! fyusbi pwbo ! ubbcvvimpzBf{o QEuG! cevpml Ezb! uel

Qplvel! tfl c,ifn! gspw-. e, o(obr. 413 abt. 4viz4) 4 czbucp_f/!! dli weecrbj!! di z ¢
| oji pwo-n! of cp! o qb u-dze text dhybyk f! el o ptepvwe cfpls{vi!pg spwbu! t gpm
kédem a znovu odeslatdoLLM-npef mv/ ! Npef m! bobmz{vkf!dizcpw,!i m.of
b! obwsi of ! pgsbwz!ofcp!ebm 1 1lsplz/!

Interakce s Al LLM se tak stava ucelenym cykleY Y testY { q, u o - Y wrayac- bez
nutnosti hlubokych technickych znalosti.
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Pomoci prostého textového dotazu v LLM chatb! uvduv! _+« el e !l Kbu{fzsl' bl !n@zBuinpfd t g\
mpl - mo, ! w! nj lclptwpfmloqg nfl W fEd& mjokument de tabulkouéhoQden@atu CSV, ktery
jenarozdil od dokumentu PDFt obeop! tuspkpw, !, jufmo I'b!szdi mf!jouf hs
pro spravu dat.

Tento kod (obrazek 4.1-3, obrazek 4.1-4) n ¢ B f rzKopirovanim z libovolného chatu LLM qpv B u!
eft ulz!ofcplujt df neserwerud! ! epBVvhtopab@QEGBVKkfnf!l gspdft
oftusvliuvspwbo di'!eplvnfoue! epC3Nusv!|I uvspwbo,ip!lgpsn-.

Dokumenty PDFwo mIf Il wBez! pctbi vk !'ufyu-!_ btu, kj!tflkfeo-!p!
zpracovat jako obrazky.B. | pmj ! kt pv ! pc s . fiestmKktufovahét W w! qup &t bbb gphv Bj u ! |
qgsp! sp{gp{o-w-0 ! o-n! vnpBiivkf! fyusbipwbu-! {gsbdpw-
vnpBiZvkf!gmo, ! wzvB wbu! ubup!ebub! w!obojdi!pcdipeo di

Q_f wp e ! pRES; PNGdo strukturované podoby

Pcs-{l z!ktpv! kfeopv! {!ofkc, Bo, ko di!gpsfn!oftusvluvs

pew, uw di! kf! pcspwtl ! nopBtuw ! jogpsnbd ! vmpBfop! wf
gpuphsbgj !b!w Isfte/!Ublpw.!eimib! bttt i vikp! igosbdpywbag
tabulkovém procesoru Excel nebo v databazi/ ! Pcs-« {1 z! pctbi vk ! nopip!tmpBju’
jejich pctbi -! cbswz-! ufyuvsz! ktpv! se{opspe_! bl I { tI .o
Zpracovani.

Qpu B! g_j! gpvB w.o0 ! pcs-{le! kbl p! {espkf !Oedrky! t qp. W

ofg_fe-wbk !'w {obn!qg_ n n-!tobeop! |l wboujgj!lpwbufmo' n
gpdi pgju! ofcp! {gsbdpwbuExceklfc!pbplbey mk blutwt verblutb!c w{ j /
nestrukturovanych obrazovych e bu! ep! tusvIli uvspwbo K ! speci@lpi kaibovikyf ! u_f cb

schopné interpretovat vizualni informace, které obsahuiji (obrazek 4.1-5).

0 A UNSTRUCTURED d TESSERACT —
STRUCTURED
% DATA OPEN SOURCE “

| |
HH DATA
OCR ENGINE e
Ta i Guasfiy 1k ¥ Eiad Tkl W
€108 I & S e 1
::‘. L T B 1260000
(S F: ] b w it [ &5 1,000
X 00 [ ELT £
.0 W 1380 L
L e (&0 B
(S E ] i s =om
100 s LM €700
i LiE i TR W) 1
i tar [ (! 1k L1k 150 1
i fLE] {#L] i LU0
i 1 g i, 20000 L0000
t 1 armp e Wl ) L i i}
[ 1 1 perering 1% i)
i ] 1 g i o T

Obr.41-5Q_f wpel!l obtl fopwbo di!'eplvnfoucec! b!pcs-{lc!lepltusvl
gpnpd !tgfdj- -mo.di!o-tuspke! PDS
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Technologie OCR) Pquj dl . ! sp{gp{o-w-0o ! {oble*! tf! gqpvB w.! ||
sp{gp{o-wbu!qg tnfob!b! ~tmjdf!wf!tlfopwbd!dilfew ley ruf!
kf! ob! vgsbwjufmo" ! b! tuspkpw, ! _  jufmo " ! ufyu/! Ufdiopnm
epl vnfaccwd!t ! kf! m{f! tobeop! joufhspwbu! ep! kbl " dil pmj!!
bgmjl bd /! Kfeo n! {! of@aRjeqhesserastoopdn°soucce !! q-ctwpemk d lwz wj
tgpmf ., o@blL olzbQ! qgpeqgpspwbo’ @t qgQpnefq pospvtkuf ! wHpdpfhimd f B! 21
wztplpv!g_ftoptu!sp{qgp{o.-w-.o0 |/

Qp B . e fLkWhchdt, aby napsal ukdzkovykédgs p! t usvli uvspwbo ! ob, ufo ! ebu
vyfotografované tabulky.

&2 Qpo mf uf ! ufyu hap UIMBCha&t@Pt LlaMa& Midtral DeepSeek Grok Claude,
QWENnNebo jakéhokoli jiného):

Obgjbudllgsp! q_fwpe! pcs.{Ilv! KQFH! pctbivk|d ip!ub
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B W peqpw, ej ! MMN!'t f! wf!lw, ue jo, !q_ gqbec! obws
rozpoznavani textu v obrazcich :

0 1 LLA Chut

CIOET)

L] 2] & group.py

import pytesseract
from PIL import Image
import pandas as pd

# Load the image from file
image_path = '/mnt/data/ConstructiontDDC,
image = Image.openiimage_path)

# Use Tesseract to convert the 1lmage to text

text = pytesseract.image_to_stringlimage, lang='eng'}

¥ 5plit Tthe text into lines and then colu

IoWs = text.split{'\n")

data = [row.split{'\t') for row in rows if row.stxip{)]
# Create a DataFrame using pandas

# Assuming the first row is the header

df = pd.DataFrame{datafl:], columns=datal[e])

LS

df.head() # Show only the first few rows for brevity

(A EE)

Huir in TDE

o ODataFEy =y
pla Latarrame

Obr.41-6Q_fwpelufyuv! { tlbo_,ip!{lubcvmlz!pcs-{le!c
reprezentace.

W! upnup!-4dd (obrémbket.1-6) odvozeny zLLM- | qpv B w-.!1lojipwov!qzufttfshb
Python* | | | q_f wpev! pcs.{I| v)!pgw!jufly d!'spdmmpd ol wWb® ! kobl ec*! b
g_fwpev!iupipup!ufyuv!ep!tusvliuvspwbo 6 ! qpepcz-!'uk/!ep

Qspdft! g_fwpev!pcwzl mf! {bisovkf! gq_fekfegmbdpw.o ! qs]
tflgpvBjk !se{o,!bmhpsjunz!qgsp!efufldj!w{psc-!fyu:
W tmfelfn!kf!qg_fwpe!oftusvliuvspwbo di!wj{v.-mo di! ]

B.lpmj! ktpv! Im _pw n! {espkfn! oft usvIlpucvss-p{wbzo- Idi Il vjuofg
o bngjpofn! {!imfejtlb! pckifimjpymkdi ulfgiubd bhff dif slptwdioec { lw! di !
U, diup! ebu! k fklitopfvk!fsop {ngoup impflo. -1 of gpsnbmj {pwbo.!b! wf mnj
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Q_fwpel!lufyupw di!ebu!ep!tusviuvspwbo ! qgpeg
Lspn, ! eplvnfouc! QBr&d1L% lubblcont bhgpwbo' di ! wf s {obl ubcvml
415 kf! w {obno.!_ .tu!jogpsnbd !w!gspkfl upw,Nokopl vnfou
up!c ultkbl!tpvwjtm,!w, uz!w!ufyupw dileplvnfoufdi-1!u

tdi  nbufdi/!W gpen ol .di!npefso ip!{gsbdpw-o !ebu!k
text do strukturovaného formatu vhodného pro analyz u, vizualizaci a rozhodovani.

,tu_feo n! gswlfn! upipup! gspdftv! kf! ubypopnjf-1 1 mbt
jogpsnbdf!ep!l bufhpsj ! b!qgpelbufhpsj !tob!{. -1l mbe, !'tq

Taxonomiek f 1 i j fsbsdijdl .-!I mbtjgjlb, o 'tusvluvsb-11uf
pckflue/! W | poufyuv! {gsbdpw.-o !'ufyue!tmpvB ! kbl p!
ep!t _nboujdl di!lbufhpsj -!., nB!{kfeopeve vkf! bob

Wzuw. _fo ! ubypopnjf! kf! epgspw.{fop! I splz! fPpousbl df
modelovani procesu extrakce informaci z textovych dat jsou nasledujicikrokygpepco , ''u, n- !l uf s
ki BlgpvBjmj!qg_j!tusvliuvspw.-o !ebu! {! QEG!eplvnfouec

Vypis): k f | uh ofbcrbz! { pwbu! uf yupw.-! ebub! b!{ tlbu!jogpsnbd
harmonogramu projektu.

Kategorizace a klasifikace (Transofrm):l buf hpsj { bdf ! pcesBf o' di!jogpsn
{ gpBe, o !harindnogramu. w!

Integrace (Load): na{ - wg _sj! q s btrwkturoyaha data prointegracie p! f yuf so di !t zt |
pro spravu dat.

WE{n nfltjltjuvbdj ;!Wefnflejbmph! nf{j!gspkflupw
problémechsi bsnpophsbnfn/! Obe n! d mfn! kf! wzcsbu! Il m _ p
i bsnpophsbnv*! b!tusvl uobrazpkkth-6), ! kf ! gsf { foupwbu!)

Qspwf_  nf!l fyusbldj! ob! {1 mbe, ! p, fl . wb oprodsimuldcim . pw' «
extrakce dat a po transformaci novou tabulku DataFrame, kter4 bude obsahovat sloupce pro
ebuvn-!ve.mptu!)obqg_/!ecwpe! {qgpBe, o *!b!bldj!)obgqg.
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TEXTUAL A— PRBET 77 N e
DATA = MANAGER N ;r , . h‘xx ENGINEER

@ schedule due to the | S i |

niky |. adjust our timaling /
U \\ : g HL“‘R by a week .-./.—'
II — _'--l"\:':':
TEE"iE‘i"_ s KEY DATA EXTRACTION INTEGRATION INTO THE
i 1. Project delayed by rain PROJECT MANAGEMENT

g 2. Need to adjust the schadule by one week

4D
CATEGORIZATION AND J R
CLASSIFICATION =~ EPA- 0 CPH
# Causes of Delays v

# Schedule Changes
Obrazek4.1-7[ w' sb{o, o !'Ilm _ pw di!jogpsnbd !{lufyuv!plqgpu_fc,
{n,oz!'ep!tztu_,nv!_ {fo !'qgspkfluv/
[ef! kf!l I~ el gsp! _fofo ! gspcmw! nkvfleppmp of !! kuof{yakppwwy idpi!! enppt

q_fedip{ dilq_ | mbefdi/

& Qpo mf uf ! uf y u dibeypwné cBatoeapi misthostig LM :

Wfev!sp{ipwps!nf{j!nbobBfsfn;!#Epcs’ 'eflo-!n.-nf!l/{
joBf o sfn:!#Bop-!nvt nflvgsbwju!ufsn o!lplu’ efot#l/
analyzovat budouci podobné textové dialogy, extrahovat{ ! oj di ! ecwpez!|{{gpBe, o !
ovuo di!° gsbw! ufsn wgedehijeRpmkrame. DataFrardeibyupak elb u !

n, mc u!vmpBfolep!tpvcpsv! DTW/!
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B Peqgqpw, . !{! MMN! cvef! pcwzl| mf!idpce!bgpwh uwhk ed
vyrazy (re - Regex) a knihovnu Pandas (pd):

Createin LLM Chat

HO* )

TEXTUAL ene

DATA

& Text calegory.py

isport pandas as pd
{mport re
B Sample Text data rom o discusslon petween a manager and an englnesr
text_data = [

"Hi, we're behind schedule due to the rain",

"¥es, we need to adjust our timeline by a week"

g Extract ksy Anfermation elements

def extract_ligy_elements(Tant):
delay_pattern = r"(behind schedule|delayed]) due to the {\w+l"
time_adjust_pattern = T "adjust our timeline by a [(\ws)"

delay_search = re,searchidelay_pattern, text)
time_adjust_search = re.searchicime_adjust_pattern, Text)

delay_reason = delay_search,groupid) if delay_search slse MNone
time_adjustment = time_adjust_search.groupii)
if time_adjust_search else None

>
< Q<

return delay_reason, time_adjustment

ertracipd_data = [Elﬂtt'.‘lﬂt_k&}'_ELEll'lEl'ITEI;TEJIE:I for text in text_datal

# Convert the data 1nto @ DataFrame

df _pxtracted = pd.DataFrame{eytracted_dats,
columns=["Cause of Delay", 'Time #Adjustment'])

—— >4 7 )
S Run N IDE —— d

Obrazek4.1-8[ w' sb{o, o !'Ilm _ pw di!jogpsnbd ! {!lufyuyv

<

W! upnup! @brazdk m.h-8) \jsbu analyzovana textova data obsahujici korespondenci mezi

gspkflupw n! nbobBfsfn!b!joBfo' sfnlt!d mfn!jefoujgijl
npi pv! pwmjowgpuvd diflogdpkfluc!/t!Qpmepmcd sjhlvévicdsanp i ! w
regularnich vyrazech si povime v kapitole Tu s v I uv s p wb oa réguanBuwrazip Relgex') jsou

gpnpd ljve{fpug!gj !l pw.-oz! q_ . joz! {qgpBe, o !gspkfluv! b! g
Funkce zapsanaw! upnup !wgc Ismbewvi! fu, {delcv, !g_ . jov!{qgpBe, o
w{psc;!wzc s.-!tmpwp! {b! #l wemj #! kbl p!tq_ .jov!{qgpBe, o

Qpl vel kflw! _<elv!{n o,op!{qgqpBe, o !'{gcectpcfo.!qgqp,. bt n
w! _~elv!{n o, ob!°> gsbwb!ibsnpophsbnv! gsp!vs, ju.,! pce
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Uprava (obrazek4.1-9)/ ' Of q_ upnoptu!lo, lufs_ ip!{!tu,diup!tmpw!w!_
gsp! g_tmmvybdlbusjcvue

TEXTUAL STRUCTURED
DATA f(x) DATA
. Cause of Time
TeKEsting Delay Adjustment
0 rain Mone
1 MNone week

Obr. 4.1-9 Souhrnna tabulka ziskana jako DataFrame, po provedeni kddu, obsahuje informace o
existenci{ gpBe, o ! b!ovuo' di! btpw di!° gsbw.di/

Strukturovani a parametrizace podminek z textu (dialogu, dopisu, dokumentu) v n p BZ v k f ! sz di mf
fmjnjopwbu! {gpBeb@_ !dénbetl ubwfic| ! igs ballpnitas f Inay!p h qBfbld ! q _
o gbuo.n! gp, bt,lufebl Bobgj $mb§bef tchphléOnmed ejstem ha

tubwc, ! b! wfepydf erhonosigRf | mpu! gpt el v! gl §eqelweel 6fqg_ {

Q_fwpeleplvnfoue! b!'pcs-{lel!epl!ltusvliuvspwbo ,ip!lgpsn-.u
pufw_fo di!b!cf{gmbuo" di!o.-tuspke! {bmpBfo"  di!ob! Il buf

Lm _ pwpv! tpv, «tu ! gs-df! t! gspkflupw nj! ebuz! kf! ubl |
qpvB w.-0 n!tpguxbsv!DBE! ) CJN*/

Q_f wp €ADgRIM) do strukturované podoby.

Strukturovani a kategorizace dat CAD(BIM* | kf ! t mp Bj u, k° vImpl|Bg datatiazi €ADu p Bf ! e b
BMkt pv!u,n, _! wBaedtwhp/Ejbuw _dio! qgghsbnf asp dibrpbohujiprgkp s n« uf di
geometrickych dat (polostrukturovana data) a prvky metainformaci ( polostrukturovana nebo
tusvliuvspwbo.!ebub*!tpv, bto, /

Nativni datové formaty v systémech CAD(BIM* | kt pv! pcwz |l mf ! di s. o, oz! bl of q_ t
pokud se nejedna o specializovany software nebo API-s p{ i sbo ! t bnp uadbr,41p0).w' wpk . _1
Ubup!j{pmbdf!lebu!wzuw._ !'v{bw_fo.-! " mpBo.!tjmb-!1ufs-
| pngmfyo dil!ejhju-mo di!qgspdftec! wf!gjsn,/
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I'J-J Jt‘;!r___.';',-;_| open BIM closedBIM
e . B s
m

& @ ® @
e e || A

&% AP 5 A 3

& QTD

& Valkdotien

J

Obrazek 4.1-10 Profesionalové CAD(BIM) mohouq _j t u \kaatiweime!b uc n !
gsptu_feojoduwg pnklfBoQJ! of cp! o..tuspkec! epebwbuf mf

Ve specidlnich forméatech CAD (BIM) jsou informace o vlastnostech b! busj cvufdi! gswl ¢!
ti spnbB, pw-oz! wlmjtfjsdjsidb  j akdendoi'entityis odpovidajicimi viastnostmi

vn tu, oz-!qgpepco, ! kbl p!l gmpez! pwpdo,ip!tusi@n4l! w! ofk
11).

W c, s ltagavyeHi{j!f sbsdij ! kf! npBo' !l ew, nb! {gqetpcz;!cv, ! sv,
se zpracovaval strom, a osekanim vybranychw, uw ! | buf hpsj Binbf sukwe)! wpfv!fisfplv
bgmjl b o di! gsphsbnpw di! sp{isbo ! )BQJ*-1! lufs_ ! qpt
ziskavani a seskupovanidat,g _ g fejicoy sbot gpsnbdj ! ep!tusvliuvspwbo ! ub
systémech.

K extrakci strukturovanyche bupw' di ! ubcv mfBIM{! m{sfplkd p we ! DIBEc { o ! ot
Dynamo, pyRvt, Pandamo (Pandas, ! Ezobnp*-! BDD! ofcp! _fofo ! t! pufw,
o b q _ IftOpSheaebo IFCjs pro format IFC.

Npefso !o.tuspkf! gsp! fygpsu! b! |l powfs{j! ebu! vnpBivk
sp{e., mvk !pctbi!npefme! DBE! oblew, !l m . pw, odréhpBl z; ! h
13)-nfubjogpsnbdf! gpgjtvk d ! wobh 8B.Li6pt uPz U ploewsvbebapd
{ectu.-wbk ! gspgpkfoz! gsptu_feojduw n! kfejof, o' di! je-
qpqjtfn! hfpnfusjf! )gsptu_feojduw n! gbsbnfuse! ofcp!
nazvu, materidlu,stugoj ' epl po. fo -!o-|l mbececn!bue/ ! Ufoup!q_ tuvaq
gmfyjcjmo ! wzvBju ! ebu! kbl ! gsp! wj{vbmj{bdj!)ebub! h
"mpiz!)tusvliuvspwbo.!ofcp!wpmo, !tmisfvl gqgvylsppwolou *p & a,_Mmf
tpvc, Bo, /
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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
TDDISK e Prihon [0 O - ﬁ'ﬁ il D ayﬂ';nu
— Clazaification of BVT Classification -rn'cL_;:lll
_‘___! '-.| -
1 ih =y it ih TR i " e
“"I —_—-ﬂ 1 =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 Zobrazeni informaci z databazi CADBIM* ! kf ! vBj wbuf mj ! gsf {foupw.op! w
| mbtjgjlb o diltuspnel/

S rozvojem technologii reverznihoj o Bf o'bd tquw d SpKeSoftware Development Kit) pro
konverzi dat CADt f ! eptuvqgqoptu! b! |l powfs{f! ebulCAD(BIM) btala f o' di ! ¢
nopifn! tebéo! /kif! npBo_,! mfh.mo, ! b! cf{qf, o, ! g_fw.e, u!
vojwfs{.mo di!gpsn-ue! wipeo' di! qsdpg!tbuopbsm f{l w!sbMoq pdviBjou t!
sfwfs{o ! (OpdDWG)s bouowmadVladu nadformaty e p e b w ICACfbyhpgopsan v kapitole
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"Strukturovana data: zaklad digitalni transformace".

O.tuspkf!qgsp!sfwfs{o
gspgsjfu.-so di!gpsn-
uzqz!b!gpsn.

uz! gpBbepwbo

| j osR&vaniedtud W ! v b pvBEF wk
ue! b! sp{ | m.GADBIM)na dapyEs
l'vBjwbufmfn-!dpB! vt obeil)

i thf hj uj
bdf! {f!

Qpnpd ! sfwfs{o igpl
informace, v n p BEZprkffw _f o .
o-tuspke-!wzuw. _fo

Mumber of & dependencies when working in closed 8IM | open 810 an

Data-Centric Approach
DH'I‘.B Irr"'-r-lq

Pl Iu.ll

CAD BIM

AL —

Input

Ry e

CADZ
?@“ﬂ“] TBike—4 ﬁﬂﬁl

wrsda

o Dependencies 1 jarketplace
3 Dovelopment B Export

d& Auto-Execution ) Immpart

B Manual process B Save

222 Communities

Model-Centric Approach

CAD BIM Input closed BIM

noBpob'gst uwvigh! |
l'ebub! b! puf w_ahatyzu tab pormogistpnkldrdnicht u f k o, !
'tftubw-!wj {vbmj®di-I2b! j ouf hsbd]j

d Data-Centric Approach

n W'hmr’“"'m} s SNE R
‘—mw-—'ri,_ﬁ:’:“' EE [a °-|4

W

HWLHIM M—E—_Fp_lt_ﬁ_f A
EPadtages—.'
’—-l—é—l;ynamn—é—mll-‘-{_

$ o 2.
: mﬂ

open BIM
——L;g-aw —a—AP— @'F_rﬁ
CAD 2 4
p— ] ll: —
gapyd [l| ([l S

rasﬁm‘—é—ﬂ?l

e W-wweasi—d

Obr.41-12Q_ n' ! q_

tn, _vkfll !l qg_

tuvgv! {bn,

j

tuvg!l!ebuen! DBE!'njojnbmj{vkf! {.
’ _f

OADH sqn b & unv!gid v keft

Dalls Engitmer

E Docs

— E Graphs

Saks Eralysi
T
ittt
ettt 50x
Beurnne

DDC
Output
B rables
@8 vashboard
BIM

B Bkt Bhanage:
HIBE Cansiisator

gy irark
@ Dynamz & APi Biks
S AR AT P apiave
S QML P Ahisa A5
# Farge 5F1 # CAD AR
M Pychan

wjt mpt
o.nv!ob!ebub/

Od roku 1996 pro format DWG, od roku 2008 pro format DGNa od roku 2018 proformat RVT k f | np Bo | !
gpnpd ! oreveranibgj kocB!If o'qpt pemb, ! b! f gfd euypwmeoq,! gqvichimsy dat o !!
CADdomj cpwpmo’ di ! kj o' di ! cstpukturovanych (obw 4.1-18% ! IWd g orv., ba lo | ! ey
u. n, wo f di oC:AID(BIM’{'oHn'nwf ml !'joBfo"  stl !'tqpmhastojpt uj ! ob
sfwfs{o i p!ljoBfo' stuw ! gsp! CADBMpdodayatele[92).! { ! v{ bw_f o' d
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IFC DATA [ RVT  DATA & DATA B DGN DATA

Obr.4.1-13QpvBj u ! o.t ug pkdd losvisvpflEi{vak filed ufbow - t{d!! gsphsbne! DBE
(BIM) do libovolného vhodného datového modelu .

Q_fwpelebu! {!v{bw_f o' diplugfsw_gtsg s dui-bseo! bdlis!pg{pes nmfuoce !letpn o f
CADBIM* ! ob! hf pnfusj dl . lathbutovd ebbylbblgpkhbopevoe vkf! gspdft! g
{g_ tuvg@ivkf!kf!lgsp!bobm {v-!nbabj4MHbdj ! b!joufhsbdj!

Q_j!eofo o CAD{BIMK|! Ikit!ndHezp!t g, mj ! | ! informacim'zBf ! qisp! q_ t u
gpsnCADof nvt nfl! B.ebu! p! gp\R@IMY. 0 ! epebwbuf mf!

W DOCUMENTATION
gh__‘.‘..'--:,_;m'xij'; & REPORTING
e
EEmEEn
STRUCTURED gxlg::im
;:—.'.',":'.i".';"_"" FO R M ATS‘
1:4"a1
o ]
CE T  ANALYZE & SEARCH
=D (EED E ¥ 1 1 %
oo Joaiar | " = == = e "  PROCESS AUTOMATION
et e | &PIPELINES
'I"ﬁllr-.--l_:-'.l' e = ENES
|L_J',;;f;_'.- DASHEOARDS & DATA
JLEe el
Emen VISUALIZATION
DATA GEOMETRY
NeN & SIMULATION
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Obr. 4.1-14 Moderni nastroje SDKv n pBZ vk ! mf h. mo ! gq_f wpe! ebu! {1 qspqgsj f
databazi CAD (BIM).
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Dodavatelé_fo CADtIn, _vk !l fltusvliuvspwbo n!ebuen
Odroku3135! gspdi -{ ! pew, uw ! gspkflupw.o ! b! tubwfcojd
pcmbtuj! wzvB w.o0 ! b! {gsbdpw.o ! ebu/! Obn tup! wpmo, i

tztu,  net!lzDBE ne! {bn, _vk ! ob! gpeqgpsv!ebm @izluovpw'fai I Iwf
roce 2002) apuf w_f oywz@Qdwhp _f 81128 sgpgt uvgo, ! vtuvgvk ! npef st
_fofol lnufs<-!{b, obk ! qsi@P8b{pwbu! epebwbufm,! DBE!

Q_f di pe! ob'grgnplovanych'dat, ktérav n p Biefektivnilspravu informaci a
g_fdipel!llebupw,!bobmzujdf/

Vznik formatu USDb ! { b wf e f o | gcompbnent-systémRECS) jpro flexibilni
organizaci dat.

Bl uj wo ! wzvB w. oq_pprdocovamiebuetbmuphodf { bdj ! gspdftec!
Vyvoj interoperability -mf g~ ! joufsbl df!nf{j!sef{o njlgsphsbnz-

LbBe !'{'!'u,  diup!btqgflue! cvef! gqpes paBIMknprketng, feblitam. o! w! o
budoucnost projektovych dat ve stavebnictvi". W! s~ ndj ! u,up! I bgjupmz! gpv{f!tu

wflups! {n, o;! i mbwo ! epebwbufm,! DBE! tf! ozo ! tobB ! |
gspkflupw.o /! Kfeo n!{!Im _ pw di!qgptvoe! kf!pqgve u, o
qgsptg.bbivimmso -! bobmzujdl z! psjfoupwbo_,! ebupw.! bsdij

jednotlivym komponentam modelu [93].

Qpetubupv!e, o ! kf-!1Bflgsenztm! gptuvgo, !pgpve u ! u,

gbsbnfusjdl !gpsn-uz-!lufs ! wzBbevk ! hfpnfusjdl ..
tuspkpw, ! jufmo di!bl!gmfyjcjmo, ko di! _fofo /!
Kfeo n! {! ublpw di!iobd di! npupsc! {n, ol kf! gpsn.ul! V°

gewpeo, ! wzwj ovu! w! pe w, dikywyvojcplatformy NVIDpAVDmhivierse(ajspac Sim)! b mf !
pro simulace a vizualizace [93]k f | kj B! v{ o w. o! w! uNadozdd pdphrametiickéhog mj | b d
IFC ! VTE! obc { ! kfeopevoo 1l tusvliuvsv!blvnpBdvkf! qgpqgjt
JSON (obrazek 4.1-15)- | dpB! vt obeivkf! {gsbdpw-0o ! jogpsnbd ! bl vs
gspdfte/ ! Opw !'gpsn-u! vnpBZvk f-NURBSG pdup Od plogkdikgw!jy 7/ 1) 1 s
wf ! ggopmz MESHD!! wmbt uopt uj ! pckflue! w! KTPO-!1dpB! kf! w" i
a praci v cloudovych ekosystémech [94].

O, luf_ ! epebwbufm,! DBE! b! FSQ! okbj NBVD $WFv G2, GRIXML) appe pc 0 |
w, uo job!{!'ojdi!'"{ectu-w-!v{bw_fo-.-!b!/ofeptuvgo.-!gsp!fy
pgbl pwbo ,ip!l. WpuBjup!!telbhwjtmptuj! neBf! VTE! i s.u! tufk:

pufw_fopv!bmufsobujwv!Il!lgspgsjfu-so nlgpsn-uen-1!kbl
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@) | B 5

Comparison | Notes

IFC focuses on construction data,

Year of format creation 19491 2016 ;
USD on 30 graphics
md“ﬂwn' T Munich Pixir IFC wats Tounded in Germany, USD in Amarica
IFC gwolved from IGES/STER, USD
Prototypes and predecessors W3ES, STEP PTEX, DAE, GLTF from PTEX/DAE/GLTF
ADSK nitiated the adoption of both
Initiater in Construction ADSK ADSK ] ; it
formats in construction
Organtzer of the Alllance ADSK ADSK ADSK arganized both alliances
MName of the Alllance b5 (AL} ADUSD Different alfiences for each farmat
The IFC allsance wad formed in 1904
¥ Alliance 1994 023 !
ent.of Formation AOUSD for USDn 2023
ADSK and Co activel, rrotes bath f t
Promating in the construction ADSK and Co ADSK and Co S e e e

in b5 (lAl) since the introduction

P = S|
ot &5 B Q

Comparisan | Motes

Data simplification,

Semantic description and 1FC for semantics and exchange, US0 for

Purposa i ization
intiarmperability it Mt.m simplification and visualization
unification
Interoperabdity and Unification for visuallzation o - :
Goals and Objectives R, S ikt prOce IFC facuses on semantics; USD on visualization

Pradaminantty in I filrm, garmes, VR/AR, and now r 5

Uso in Othar Industries i £ TN USD is wersatile and usad in varigus fields
constrsction In construction

Geomatry, object Geometry, shaders, animation, USD suppartsa m-!ie-r_range of data types suitable

Supported Data Types artributes, for comples visualizations, IFC facuses on

light, and camara

melkdata construction-4pecific data

Obr.4.1-15USDgpsn-u! kbl p! t ohB Bb!! teqpneddjwb!ugnieipeeabiltufal ! o b!
nezavislost navrhovych dat na geometrickych jadrech.

Q_fdipe!i mbwopdif wwfwpk b ¢fdndaly 0FDeGLTROB] XML

yv{bw_fo.! OXE-! DQ3 - dpodotdé formayGebr. 3100 H ENMB |
df mptw, upwgpgsf weV! gt@aapenvd ! ! ebu! b! { w o fo ! kfkj
WL g_ °ou di!mfufdi!m{f!p fl.wbu!qgptuvqgoa!pel mpo! pe!
g p s nseuaavislosti na geometrickych jadrechwf ! qspt q, di ! mfi ~ di! bl tusvl u
_fofUdolulp! q_fdipe!vszdim !ejhjubmj{bdj!tubwfcojduw
{kfeopevoe ! w n, ov!ebu/

Obw{epsz!tusbufhjdl " n!qggsnp tobe{np! webpue bowpbw, f! nuubtdBENi, ! gpsn .
ve stavebnictvi ziskatplnyqg _ tuvg! |l ' ebuen! { CAOIdW_fpp wWBjlu ztw),tned pkc!
b! up! gqpnp devéraihotj wBg lo¢ Ist uw /!
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W fdioz!uzupl!usfoez!ofwziovufmo, 'wfepv!I|I!Tqg_fdipe
npef moljlwfs{.-mo n-!tusvliuvspwbo n!ebuen!b!| ! gqpvB
ptw, e jmz!w!kjo di!pew, uw di/!Kblnjmf!qgspkflupw, |
kbl p!wj{v.-mo !pckfluz!ofcp!tpvcps!tpvecpse-! bmf! k|

informace,q _ tuvqg!l ! gspkflupw.o !bl!tgs.-w, !tflesbnbujdl
Kblnjmfltflu nz!obv ~!'{ tl.wbu!tusvliuvspwbo.!ebub! {
q_ tuvg!ll!ebubc.-{ n-!tkflebm n!lm  pw n!lsplfn!npef

{ob, o,!'n sz!vs,  vkf! szdi mgt ylogpsmbgw-0 lluflsusltotegpps rno
sp{ipepw.-o !w!lpols_ uo di!bgmjlb,o di!° mpi-.di/
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KAPITOLA 4.2.
LMBTJGJLBDF! B! JOUFHSBDF; ! TQPMF" O, ! KB[ ZL

Szdi mptu!sp{ipepw-o !{.-wjt !'ob!lwbmju, ! ebu
Eofoo ! bsdijufluvsb! o.-wsipw di!ebu!gspdi.-{ !'{.-tbeo n
j{pmpwbo di! npefme! b! v{bw_fo di! gpsn-~uc! tn, sfnl | ! gn
{bn, _fo" n!ob! bobbmw u{pvn-b!ujjo{ubfdhjs!'bgdsjp!dbf!t ¢/ ! Tbnpuo' ! gq_f di pe
{bsv, vkfl-wgdl oapyswyugp{ psoptuj!kfl!ofwziovufmo, 'l wbmjub

Ob!tus-ol .dilu,up!lojiz!tf!ipeo, !nmvw !plgpsn-ufdi

uzup!tobiz!we bl!ofnbk !tnztm!cf{!kfeopip!lm  pw,ij

je zakladnim kamenem digitalizace a budeme se k ni vracet i v nasledujicich dilech.

Moderni stavebni firmy - zejménaty velké-qpv B wbk ! eft wul z! blo, lez!j!lujt
tabéazi (obr. 4.2-1).Uzup! tztu_nz!nvt !c u!ofkfol!qgsbwjefmo, ! obgqgni
tgpmv! fgflujwo, !l pnvojl pwbu/! W fdiob! opw.!ebub-!1ufs
jogpsnbd -!ktpv!ep!u, diup! gspt u_f eobthpdoichfalohs pw- ob! b! t m

A zatimco v minulosti rozhodovali o konkrétnich obchodnich tkolechws d i p mp w -ltzn BIBROBf __j !
(obr.219)-0b! { < Il mbe, ! {I ve foptu ! b! jouvjdf-1leoft-1tl!gsvel
q _ t u v gonttowerznim. Nahrazuje jej automatizovana analytika, ktera pracuje s daty v realném

bt f/

#Usbenboov. mo #!ejtlvtf!plgpeojlpw di!qgspdfjftfdi!ob!

qg_ftvopv!Il!lgspwpud stbowkBbejvkf ! szdi m,! sfbldfl!ob! pc
Epcb-!lez!” fuosv!ojtwzjpwb! pejbédp-wz-!tpvisoo,!ubcv
w!lgscecc, iv!ieoe!blu eoc-!kf!njovmptu /! Eoft!tf!szdi mptu

| polvsfo, o !'w ipez/
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Obr. 4.2-1 Stavebnictviq p u

_fcwkdqp ostpz{!ibple pw-

w—

DAYS

COMSTRUCTION

INDUSTRY

Y

o leoz-!ob!sp{e m!pel kj

setake, kwl_~ev!ipejolofcp!njovul/

Hlavnim rozdilem mezi stavebnictvim b! ej hj u. mo, ! wz t q(obrafek @.2-1) je Inizgk& w, uw r
s p wkbdlty a standardizace dat/ ! [ bt ubsbm, ! q_ tuvgz! | ! unfoprma,6 -! q_f
{gpnbmvk ! gspdftz! b! wzuw. _fk ! di bpt/ !cBctof od{fd wkfee oo
komplexni automatizace

Kfeo n!{!imbwo di!gspcm,nc!{ctu-w-!o {Il 1] wbmjub!

gpsnbmj{pwbo'  di ! gptuvge! gqsp! kfkjdi!qg_ gsbwv!b! pw,

|l po{jtufouo di!  ebkel!ofm{f!{bkjtuju!°_ joopv!jouf]|

dizc.-n!b!{w oofo n!lo-|l mbecn!w!lbBe_,!g-{j!Bjwpuo i,
W o.tmfevk d di! tufdi! lojiz! tf! gpespco, ! w, ovkf
tuboebsej{pwbulqspdftz'b'{ls\UJu!dftuv!pe!jogpsnbd‘

Standardizace a integrace dat

Fgflujwo !tgs.-wb!ebu! wzBb
a kvalitu dat lze automatizovat validaci dat, omezit
sp{ipepw.-o !wflwo fdilg-.{

W! | bBepef musit!udsvfyjol !
formatu PDF- ! t pvc psCAD@ bwdil ¢!f !
gspdfte/!

ev@pvkbtobkbtosbufgpBbeéebwhb
manualni operace a urychlit informované
di 'gspkfluv/

g Zpmaovavatet fuopow | 1z | tejnailg, plakwemerty ve
tfo{psds!

DRE! u_fcb! joufhspw
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Les podnikového ekosystému databézib ! o . t (osdzek 6.2-2) semusiobv {j &l - wbmn! Bj wj oz
q_ dipymdj gpsn-upw di!ebu-!bcz!czmp!eptbBfop! w tmfel

Pro efektivni pracistokemdato f nvt ufob&vmbdbu! bsn.ev!nbobBffsc-! bmf!
of kgswf ! wzqgs b dp wbastargardy prodatag b @peBwWwlkz i ! wi pead . ! o-t usj
jejich automatickou validaci, harmonizaci a zpracovani.

CONSTRUCTION SITE

B —=EHS= B-n
‘ QE % B @-
8D
ﬁ ﬁ ‘ sn'r E—
:CPN eSS (1| =
. Ml % .- I |
2 _.l_RFID H ms.--.--RPH
. i s
BDFHIHT
i a |

=1

Obr.42-2[ bkjou, o !{esbw_ ip!gpeoj !l pw, bpWwf zfsabgvéni  nv! wzBbevk"
kfip!ltztu,nel

Pro au\tomatizaci procesu validage a harmonizace dat (pro naslednou automatickou integraci) k f ' u _f c b!
{ b, u! gnpjgojjtnf-nmo di ! qgpBbebwlcec! ob! ebub! gsp! lddfiRijg" ! | pol s
Dp!qg_fto, !gqpu_fcvkfuf!{ tlbu@
W kbl ,'gpsn, !)tusvliuv_f-lgpsn.uv*@
Jaké atributy jsou povinné?
Kbl ,'upmfsbodf!q_ftoptuj!b!" gmoptuj!ktpv!g_jkbufn

QpBbebwl z!qpl!lj ebkb! I sju_.sjb! | wbmjuz-! tusvliuvsz! b! ° q
informaci. Ob q _  lunibyeP®F e pl vnfouf di Y bkl ¢ @ morBtpuanitv souladu s
oborovymi normami (obr. 7.2-14 - obr. 7.2-16). Objekty v CAD -modelu musi mit spravné atributy
Yysp{n, sz-! 1 kingfikdtop §(bbh 7.329! abrb7!3-10)/ ! B! qsp! tl fopw.o ! {bl . {fl
kbto-!ebub!b! npBoptu! bvupnbuj dl i p(obry4lg{obrpw-10p. ! .t ul
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Gpsnvmbdf! gpBbebwlc! ob!ebub!b!bvupnbujdl Il pouspi
bt pw, ' of ko-sp, o, ke di-!bmf!{.tbeo di!lsplec/! Kfe
podnikovych procesech.

Kbl !'czmp! vwfefop!wf!4/ 1! <~tujlu,up!lojiz-161!"'bB!:1&!
yCJIJ*1 kf!lw, opw-op!tgqg ©of! globrazek®2v). Ufedwp lod B &ff tklj {db il Dk
pw, _pw-0 -!wbmjebdj-!ibsnpoj{bdj!b!tusviuvspw-o0 !eb

Qpemfl gse{l vniedlédbspwvii 8l1edj! {!' of kse{o, ko dilojsplpt
w, u° jov!tw,iplgsbdpwo ip!, btv!)q_jobrazek#®3)! 91&*! us . w
ti spnbB, pw.-o n!fyjtuvk d di! ebup(sedweovahipyvcpsec! b! kf kj
strukturovanim)/ ! Ob! | sfbujwo !“ Il pmz-!kblp!kf!imfeowm ! w{psdec
gp{obwpekfwkekhjn!ubl!{c w.lLn,o, 'ofB!/'31&!, btwv

Reports and

Documentation
.
=
VN =
ke — Gathering and
Data Analysis and @ Converting

Visualization
=

g

=5 00

Data Validation
and Verification

Obr.42-3Pw, _Hlo{ bkjo u, okfl!l ovfbkng .ulzrhteeba, pkw, 'm0 f ko« sp, o, ko n!
of kt mpBj u, ko_j hlqlesbpus'tous! p!! j ouf hsbdj!ep! kjo diltztu

.tg.,°0-!tgs.-wbh!ebu! wiltubwfco !gjsn, !wzBbevkf! |l pnaqgn
gpsnvmbdj ! gpBbebwl cec! ob! | wb mj u v jejientautdmiatickpipveliBgciu™ ! wi pe o’
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Ejhju-mo !joufspqfsbcjmjub!{b ~o.-!v!IgpBbeb\

T! sptupvd n! gp, ufn! ejhju-mo di! tztu_ ne! wfl gjsn-~di! :
NbobBf _j! pegqpw, eo ! {b!sc{o.,!JU!'tztu,nz! btup! {kjor v
pckfnfn! jogpsnbd ! b! se{opspeptuolvgpon! ugep/Bfelui tdif dp

wzuwp_fo !ebu!wflgpsn, !wipeo.,!qgsp!gpvBju !wlkjo di!b
Up! {btf! wzBbevkf-!bcz! tf! joBfo' _j! b! gsbdpwo dj-! 1 uf
gpBbebwlen-!_ btup!cf{!usbotgbsfouoptuj!blkbto,ip!qgpd
wzvB w.o0b/! Of eptubufl! t utmkédnbsénfofmaoshiavf eif!! 1 ! of f gf |l uj wj
{w ofo n! omfllngbefegin!pw, _pw-0 -! 1l wémj! kimpBjbu ptpd jnlblw!lve mbu
povaze dat.

Otazka standardizacedato f o ! kf o! pu-.-{ |l pv! gpi pem !ofcp!bvupnbuj

gjobo. oQpédmfskfuggddwz!tgpmf optuj ! JIJCN!{!lsplv!3127! |
o gbuopv! |l whTBp A!- @b c[P6hj! raaw!leg @ mNsJdJ!! b! ebme di ! bobmz
gpsbefotl dilgjsfnlobw d!vib{vkpipBfleptlmbexudibBl g
1536 &!' gq_ knec![@gpmf, optuj!

[ b! u, diup! gpen ofl ! kf! wf mnj ! ecmf Bj u_ !popisyudhd jakéo, ! ef gj
gbsbnfusz-! w! kbl ,n! gpsn-uv! b! t! kbl pv! "  spwo ! gpespc
objektech. Cf {  gpsnbmj {bdf!u, diup!qpBbebwlc!ofm{f!{bsv, jul
fazemi projektu (obr. 4.2-4).

I need detailed
dimensions and

Inveegtar

| need the energy

B 40 transportation efficiency ratings
9e = ﬁ::-n i and environmental
tolerances and % £CH impact assessments
specifications GG .
g 3D°
s % = = | LE: | require asset
! , z lifecycle data and

maintenance
! RFID. e, Schedules

" = forecasted material
clash reportsand the | © requirements from
integrated model BIM data

= 3OPRINT-
schedule — gl

"i:'id:'i""" ‘

Obr.42-4Qpeojl o !'kf! {bmpBfop!ob!joufsbldj!sc{o di!spm -
gbsbnfusz!b!ipeopuz-!1ufs qpkeopjvl!bsupf{mtple vki !dd !'nges p! o b c

Bcztuf! npimj! gpsnvmpwbu! -tlgsviwoufl lgpBdepwh zu lomed ckibpuebo r
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drovnidat. Tubwf co ! gspkfluz!tf!mjo luzqgfn-!spptbhivBhkefdqmp
modelovani (CAD (BIM), planovani (ERP 4D)I b ml vmbdj ! o . | natodagistihu {SCOI) -6 E * !
wzBbevkf!ltw, ! wnbtuatlukfgej! o fwt agvdgebett r ff oz u

WL {.wjtmptuj!ob!u, diup!gqpu_fc.-di!nvt ! gpeojlpw ! nbo

tgmoj mj! gqpBbebwl z-1ofcp!qg_j{getpcju!tu.-wbk d !ubcvn
zavisetnatom,k bl ! gq_fto, 'b!tqgs.-wo, ! cvdoprvd2)psnvmpw-oz! gpBbe

e 9, 0

DATA @ OUTPUT
REQUIREMENTS Q. Q. %5 DATA
& e s

e -'..'.l__.
| ® 7]
‘ a lrxl_.-l..

DATABASE
= -» ] » [B
— 9 " é Ex
iy M
MNEW DATA DATA VERIFICATION
REQUIREMENTS PROCESS
Obrézek4.2-5LWbmjub!ebu\!{\wjt‘!ob!lwbmju‘!qubebWIe-!qus

q_ gbez!gpvBju !ebu/

W{imfefn! | ! upnv-!Bf! |l bBe" ' tztu,n! n-! tw,! tqgfdjgjdl
gpsnvmpw-. o ! pcf kaegatizadeqp Blé bwilsavl ¢! { bgpkfo di!ep! gpeo
{obnfo.-! ovuoptu! sp{e, mju! pckfluz! ep!u_ e!b! tlvgjo!
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bgmjl b, o n!°  mpi-n/! Qsp! |l bBepv! ublpwpv!tlvgjov!tf! wz
atributy a kvalitu dat.

WL gsbyjt!ttflwebl!jngmfnfoubdf! upipup!qg_ tuvgv!gpu' | !
seskupovani dat. Rozdilné klasifikace, duplicitni identifikatory a nekompatibilni forméaty vedou k tomu,

Bf'tj!l bBe-!tqgqpmf, optu-!1bBe" ! tpguxbsf! b! eplpodf! j!
modelyb ! u/_! Wzt mfel fn! kf!ejhju-mo ! #cbczmpotl ! w, B#-11ef
o, Il pmjl bo.t pcho! tlgs . fwp.elzdbupw! ! mtped Imgs pwwe, ®z! sv, o, /!
qg_flpobgl gpvpefn! Il !vojwfs{ -mo n!lIlmbtjgjl -upsen!bl!tub
Tgpmf o !'kb{zl !l potusvidf;! " mpib!l mbtjgjl
V kontextu digitalizace b! bvupnbuj {bdf! | pouspmo diil sbbk{ d s{bwdnp v buuof m1
| mbtj gj | b, -gakési tdigitani slovniky", které { bkjor vk ! kf eopuoptu! gqpqjtyv
pckflue/! Lmbtjgjl -upsz! uwp_ deskupaya uta podlel vizhafnz & # - | | uf <
jouf hspwbu! ebub!nf{j!se{o njl!tztu,nz-!"spwo, nj!_ {fo

Of ki nbubufmo, ko !lepgbelu_ ej.cecl!kfl!w!flpopnjdf!Bjwpuo
pqujnbmj{bdf! empvipepc di! gspwp{o di! o-1 mbec/! Tuvej
df ml pw di! o- 1 mbec! ob! wmbt ufojodfuBM d pc v-eupfw zo- !! dogoBr! nkbfe! zu _ojbl
426)[98) ! Up! {obnfo.-!Bfl!sp{ipeovu !plcvepvd di!o.|l mbef o

Qspup!cz!t fpled mBlpavipWloz di !, AMBAMS REM ! NDB@N t u - |u !

w di p{ nlcpefn! gsp! wz uwefazfnavrhu(Qp.B.24H.0wd ¢! ob! ebub!
systtmybyof n, mwbchubz! kbl p! {-w, sf_ o-!g.-{flgspkfluv-1!hb
celého digitalniho ekosystému projektu- ! pe! | podf quv! bB! gp! ef npou- B

Moderni klasifikdtor of o0 ! kfo! tztu,n! I~ ec! gsp! tftlvgpw.o /! Kf!
gpsp{vn, o !'nf{j! bsdijufluz-!joBfo' sz-!peibedj-! mphjt
bvupnpcjmv!nvt !'kfeop{ob, o, ! bl qgq_fto, ! stavgbgimystémywbu! pc k-
b! kfkjdi!vBjwbufm, !gsptu_feojduw nltu_ ez!qgswlc!kfeop:

systémy.
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LIFE-CYCLE COST

e Dperating and Supponl ———

———— Gysiems Aoquisition ———

-~ .

i

30+ YEARS -

Obr.42-60- | mbez! ob! gspwp{!b! " esBcv! uspk‘o\tpce( lg_fwzo vk
91&!'dfml pw di'!'o-| mbee! Bj yO®Juo i p!dzl mv!cvepwz!

ospwfi@!w wpkf!l mbtjgjl -upsv!q_ np!bpkfwkt! &f hj.mpwmol p
Pshboj{bdf! t! o {Ilpv! spwo ! ejhju-mo ! wztq, mptuj! tf
jogpsnb, o njl!tztu_ nz!b!wlectmfelv!iupip!j!tloflpngbu
tgpmf optufdi!neBf!n u! tuzftkuw, nfgdsiwfslecl{ ob séskppenio!usica{Bd - dui
kriticky branil p o f integratia{ of np BEwWwkgnbuj { b.dj ! gspdfte

Obg_ I mbe! tufko,! plop! wnhpmesfprkv-llutyZ tnuc Brfvi ! cleni 428\ D BbE ° e
p{ob, fop! {dfac wple!supp{'n, so_ i p!wo n.o !gswlel!lsc{o nj!’
jsou v kategoriioknae ¢ mf ks ! pckf n! b! o. I mbez-!gsp!tfswjt!’® esBc
qgsp! bsdijuflub! ftufujWlectbnfedaB fubptipWmbt Lgswdj /!'wzBb
parametry.

-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.42-7Q_j ! of | po{j t ufmezisystémy amdtitpivelkj | ptt|] bBe n! I splv!g_fdip
ep! kjo.,ip!t zinflormace datripukuu f s | !

W{imfefn!|! pcu Boptuj! kfeop{ob, o,ip!efgjopw-0o ! 1| mbi
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sc{o di!pcpse! btup!tufko,nv!gswlv!oftmv, jufmo, !u_ e
ob! pckfl u- !odptBrifwezoB blenvbkofvl. mo ! { .t bi z! gsp!ibsnpoj{bdj! s
wzuwp_fo !'tpvmbev!nf{jluzqz!bl!u_ ebnjl!efgjopwbo nj!s
WHectmfelv!u up!ofkfeopuoptuj! btuplofm{flgspwp{o ! e
g_jl'o-lvgv!tubwfco !gqpmpBl z!pe!w spcdf-!tqgs-wo, !qspgq
TDN*/ ! Wl ectmfelv! upip!ofo ! gsbwe, gqpepco_-!Bflcz! | sj

tgs-wz!jogsbtusvliuvsz!b!lnbkfulv!)DBGN-!BNT*-1dpB! {qge
g_j'o-tmfeo,!” esBc, !) BNT-! SQN*! ofcp!w n, o, ' gswl v/

Wfltgpmf, optufdi!t!wztplpv!ejhju.-mo !wztqg,mptu !i:
|l ufs'  1tgpkvkfl!wo fdioz!jogpsnb, o tuplz/!Tufko' ! gswf
vnpBZ vkf!l kfip! q_f opERRAMIajCARMzsysiEmymazejich B E
klasifikatory bez zkresleni nebo ztraty.

Chcetemj ! wzuwp_ju! fgflujwo !'Imbtjgjl . -upsz-!nvt uf!gpdirg
se{o di! gspkf |l ud Hasifikoygt lgrsfwd p wbsue! { o, /! Qpv{f! ti spnbB, pw
qpvB w-o0 lemm{dsevz uiwp!_ju!tubcfmbd!dl mbgqpmjil b! oudpkpw_nv
bobmz{vk ! ufobr 9d40* g &p lgfplnpal ! t usekpwj, §jpll wk flogdabwe, gqper

parametry (obr. 10.1-6). Bvupnbuj dl - ! I mbtjgjlbdf! kf! pc{wm.ou, ! dfo
gspw,tu!sv, o !'Imbtjgjlbdj!lwemj! pckfnv! ebu/! Bvupnbu,j
{1 mbeo !l bufhpsjflob!{.I mbe, !njojn.-mo, Vawadesdtd, o' di ! q
~tujltlojiz*

Vyvinutél mbtj gjl btd!ttuztwhbknz!l bubmz{ . .upsfn!ebm ! ejhjubmj

Bvupnbuj {pwbo ! peibe!o.I mbee!b! btpw,ip!ibsnpophs
Qsfejlujwo !'bobm {b!gpufodj.-mo dil!sj{jl!b!lpogmj]l
Pqujnbmj{bdflo.lvgo di!qgspdftec!b!mphjtujdl ™ di! _fu
Wzuw. _fo !ejhju.-mo di!ewpk, bul!cvepw!b!tubwfc

Joufhsbdf!tfl!ltztu, nz!dizus di'!'n, tu!b!joufsofuv! w,

b naltransformaci je omezeny -t | sp{ wpkfn! ufdi opmphgp! twlspikwwi plp!

wje,o lcveflwlqg_ °ou di!mfufdi! wkterjbylfopm! gspe¢m. n! bvuj
ef tfuj mfu,blotfulbfwfjcud nolgp e p & p 1 wjo -tfl qufjs{ datige - !
sjtlvk -1 Bfltf!l{pgblvkf!ptve! wp{pw di!qgbslc!ubyjt:
platformami .

Bvupnbuj {bd ! w gp, ue! o.1l mbee! b! i bsnpophsbnv-1!tufko,
cvefnf! gpespco, kj! {bc’" wbu! w! g-u_,! bl efw.-u_,! ~tuj! |l o]
ubyjtmvBcz!blvecfsj{bdj!tubwfcojduw !tflgpespco, ! w, ov

Qsp!gpdipgfo !'Im _ pw,!spmf!Imbtjgjl -upse!w!ejhju.mo !
kfkjdi!w wpkf/ ! Qs.-w, 'ijtupsjdl" !l poufyu!o.-n!vnpBZivkf
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b! kbl  lusfoez!vs, vk ! kfkjdi!tpv, bto" !'tubw/

Masterformat, OmniClass , Uniclass a CoClass:w’ wp k! | mbt zgul bheco di

Lmbtjgjl -upsz!tubwfco di!qgswle!b!lqgsbd !'tflijtupsjdl
spwfiZi!l eptuvgo.,!ufdiopmphj f! b!tht pw . mdpbdmpals)f cz! pew,

Prvnigenerace) pe! qp. -ul v! 61/ ! adtud epd w plobdd o fot1/ | fmf lui*j! f s b
| mbtjgjl -upsz!qpvB wbo J)S#Bpl  -mo, !)obqg_/! Nbtufsgps

Druhougeneraci) | pof d! : 1/ ! mf u! b Bjdoutpbulkovéjprodedory @ | v! 3121 * !
strukturované databaze implementované v programech Excel a Access (ASTM E 1557,
OmniClass, Uniclass 1997).

U_fu ! hfpélsdoplfv! 3121! eg 'htjuw mot diorhmajBintegrabe!s B Q J
CAD @IM), automatizace (Uniclass 2015, CoClass).

FIRST GENERATION CLASSIFICATION SYSTEN
SECOND GENERATION CLASSIFICATIOM SYSTEMS

THIRD GENERATION CLASSIFICATION SYSTEMS

BE/SFA
MASTERFORMAT
MASTERZDST
CoClass
UNIFORMAT
ces
LINIFCRMAT |1
UNIFORMAT
ASTM E 1557
- i |
1950 1963 19731975 1989 1998 2005 2012 2013 2016 2025
OMNICLASS
CHI UNICLASSE 2 UMICLASS 3015
TALD 2000
BSAB 96
Obr.42-8U_j ! hfofsbdf!I mbtjgjl -upse!qgsp!tubwfcoj

W gptmfeo di!eftfujmfu di! epo nobrl 4294 It lomiBtf jozatiméoj | msdes d |
e_ w, ko ltztu.nz-!kblppowBqgwbmmbeBP&loj Dpba t! wop_fo |
_fofo -1l kblp!obg_ I mbe! DpDmbtt-!tf! pnf{vk ! ob! 41" s
{bdipw-0o ! gpu_fco ! 205b owtmbms!] ggy B Vol o mb Kelké Britartiuboeb s

tesvBvkf! 8321l u_ e!w!qgpvi di!5! spwod_tkol dpBIl k! wip
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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 affs b dnpt@ieguipaceuj p  pwsket oj Bv kf /

WHtztu, nfdi! peibev! tubwfco di!gsbd ! w!se{o di! {fn di
uzgjdl" ' gswfl-! kbl p! kf! cfupopw. (orazdk mdIO)p Tyto rogdfly - ! gpqt
pes-Bfk !o.speo !tubwfco !qgsbyj-!qpvB wbo,!tztu_ ,nz!n,
bl ufdiojdl ! gpBbebwlz!gmbuo,!w! kfeopumjw di!{fn di/

Z‘% United States 2= @ United Kingdom =25 |§% Germany e gﬁ France = § Ching

Cast-in-place concnels In-situ concrete; 1o BS EN Ciribetan Fundamenteand, Mur die fundation en b#ton Founslation wall concrele
foundation wall, 8° thick 2097 and BS 8500; Bedon G530, arm, dpaissne 20 om, strsctune, G2 concrobe
0 PH cancrete, includes reinfarced; poured against Expositionskizsss X0, beéton C2530, coffrage 2 thickniess 20dmm, with
lonme {4 uses), nainforcing encavation fece; C25/30 200mem Dicka, k| faces, armatures HA (B0 HRB400 rednforcament,
el concrete, placement concrete mix 200mm thick Bewetiung (80 kg'm*), kgp'm®), mine en geuvre pad inclugios of farmmwork,
and siripping. not including Toundation wall, ncluding Schalursg bakl asitig, ursd coulage, wibration 8 curg Concrels placemant,
enGavation ar backl#l Tormwari, reindoroament Machbehandlung HElEn HAMMEE B0 Vi e viliratian, ard curiiyg.
pouring, vibirating snd curing iredsuied by cubic meler
| kb '“'“j JLHEH """j UERE:. '}”“ I g
:-,| - fhal b
14 — G S— e F— il i R
e — £ — i | — | —
= 5= 029 ik s
T Fal™

Obr. 4.2-10 Stejny prvek se v projektechw! sc{ o' digby Basvgti t _feojduw n!scec{o' di!
I b

gpqgjte! bl mbtjgj d

Se{opspeptu! | mbasjwljeidlgadnj Il vkffk m'fdijlo- speo !tgpmvgs-.-dj!hb
b! sp{tbiv! gsbd ! w! s.ndj! nf{jo.speo di! gspkfVue! bty
tpv, btoolféggtiuvkf! B.eo' ! vojwfs{.mo !-lmBejygfFnupofop
sfhjpo!tj!wzuw._ !wmbtuo !tztu_, nz!{bmpBfo_,!ob!n tuo

CCs(Dansko): Tzt u,n! I mbtjgjtlzbdf hbglsmbecenbw]j gsgebdjVvViodf mbe
Bj wpuo ip!dzIlmv! {b_ {fo ! )jglsnpbkeffloul-obs nipuhbjwcvb!-d sqmsvopr
bmf! {bisovkflubl !sp{qgp, fulb! _~ {fo !{espke/

NS3451) Opstl p*; !l bufhpsj{vkf!{b_ {fo !gqpemflgvoldf-!
QpvB w.!tflqgsp!_ {fo !qgspkfluc-!peibel!o-|I mbec!b! et
MasterFormat (USA). systém pro strukturovani stavebnich specifikaci do sekci (obgq _/ ! cf upo - !
fmfluspjotubmbdf-!eplpo, pwbd ! gqs.-df*/ ! [bn, _vkf!l tf
prvky (na rozdil od UniFormatu).

Uniclass2) Wf ml < ! Csju-.-ojf*; ! kfefo!{!ofkgpespco, ko di!lr
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wf _fko di! {bl . {fl | $ednacuje saecd dbjekfech; pracich,Nnaterialech a

prostorech do jediného systému.

OmniClass: mezinarodni standard (vyvinuty CSI v USA) pro spravu informaci o objektech od

l oji pwfo! l pngpofou! bB! gp! fmfluspojdl ! tqgfdjgjlb
kompatibilnis CAD(BIM* | b! ebme nj ! ejhju-mo nj!lo-tuspkj/

COBie Construction-Operation Building information exchange je mezinarodni standard pro

w n,_ov!ebu!nf{jlg-{fnj!o.-wsiv-"!w tle2weH4 jakb qs pwp {

tpv, -tu!l podpgtim! §Cpdsbwfo ' I ! gpvBju #/ ! [bn, _vkf
tqfdjgjlbdf!{b_ {fo -!{.svlz-!lpoubluz!ob!epebwhb
Hmpcbmj{bdf! tubwfcojduw ! gsbwe, gqpepco, ! gpwfef! |1l gp

tubwfco di!qgqswle-!dpB!w sb{o,!to B !'{.wjtmptu!ob!n
vyvijet po vzoru vyvoje internetové komunikace, kde univerzalni ppupl pmz! gsp! g_fopt! et
wzumb, jmz!sp{e mo_,!n tuo !gpsn-uz!b!{bkjtujmz!hmpec-

Bmufsobujwo !'dftupv!w wpkfl!lneBfl!c ulqg_ n" ! g_fdipel! o
ufdiopmphj di! tuspkpw,ip! v,  fo /! Uzup! ufdiopmphjf-!
bvupopno !epgsbwz-!nbk !{ob opvgpetodputDa&EBhb wmj tb

Dnes se situace neomezuje pouzenao - speo ! tftlvgfo !1I mbtjgjl -upsec/
{wm.couoptufn-!lufs lofktpv!ob!o.-speo !  spwoj! {pi
tkfeopuju!b!/ltuboebsej {pwbu!l buf hpsjfl!qgswlec!b! {es]

Uf oup! gspdft! {gsbwjembt!!{nbp| omol wiljnlbunb cnvimml b njullpvclk f | ue!
p{ob, pw-o /! Tusbufhjdl '  ntd mfn!t kf! webl! g_fk ullfl!tec
czm!tsp{vnjufmo ! of kfol!l v-viwefumbgpebpshpoi bmivbp! hj hpf §
oborovymi klasifikatory (obr.4.2-8).Uf oup! q_ tuvqg!vtobeZivkf!joufhsbdj!'t
systémy a podporuije tvorbu jednotnych endtof oe! gqspdfte! w! s.ndj ! Bj wpuo i p!

Q_fel g_fdipefn! ob! bvupnbuj {bdj! b!ol .mpwbufmo_ k! JU!t
o-.speo ! spwoj-!ofcp! wzuwp_ju! wmbtuo -! mphjdlpv! b!
objekt-br ! v B! t f | k(bedaek 4.p11*p-l loggwf _f ! of c p! j-mBsifbyt' papgamtak! t zt u | r
bcz!czm! kfeop{ob, o, ' sp{gp{obufmo” !w! kbl nlpmj!qgpeo]j
q_fdipev! pe! gmpdi " di! w Isfte! |l ! ejhju-mo n! npefmen-
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.42-11Q_" | mbe! t mpBf o okegniihocgswuybiVvepwasvob! {aal mbe, 'l mbt |
gpmpi z! w!lcvepw, /

Kfeo n!{!qg_ I mbec!joufso di!lmbtjgj!l -upscbbrazeBf ! c' u! w

4211)/ ' Ubl pw' ! I~ el Il pncjovkflo, lpmjl!°  spwo !jogpsnbd ;!

kfipluzg!b!g_ftocvgpwblBSpwagpeenOB{ pw-1w diuoppwd gw! !t
vnpBZ vkf! wzuwp_ju! kfeopuo" ! tztu,n! obwj hbdf! gp! ej hju
g-{ di!pw, _pw-0o ! blusbotgpsnbdf!ebu-!1lefl! kf! wzBbepw-.
sp{gp{o-w.o0 ! gswloedj{!brkfjf jrlvkkffe o pouorfjjw unfj ! pee, mfo nj ! b!t
ztraty informaci.

Epc_f! wzuwp_f menl jénméchnjcky jdbkunuept,s ale zaklad digitalniho ekosystému
tgpmf, optuj;

{bkjorvkf!lI pngbujcjmjuv!ebu! nf{jltztu,6 nzc<
tojBvkfl!o.-|l mbez!ob!wzimfe.-.w.0 !b!{gsbdpw.-o !jogps

{wzovkflusbotgbsfouoptu!b!tgsbwpwbuf mopt uc<

wzuw- _ ! { .1 mbe!gsp!°ol  .mpw-0o !b!bvupnbuj {bdj/
Tuboebsej {pwbo ! gpgjt! pckflue! gpnpd ! o-speo di! |Ir
jefoujg]Tbebtdi! tu-w.-! {1 mbefn! gsp! Il po{jtufouo ! ebul

o-tmfeopv!jngmfnfoubdpk}j ovubmpbupgpopwb! t m/Bbel w.o ! wf
ejhju.-mo !ewpk, bub/

sp{gp{o-0o !'b!tftlvgfo ! gswle-! kf! ebme n! lsplfn! tgs.:

Qp! eplpo, fo ! g.-{f! tusvliuvspw.o ! w dfgpsn.upw di! ebu
t
jefoujgjlbdj! I'm _ pw di! gbsbnfusecogpqgwtz twp{ uboi e! mpfh{jjd]
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KAPITOLA 4.3.
DATOVE MODELOVANI A CENTRUM EXCELENCE

Modelovani dat: konceptualni, logicky a fyzicky model

Efektivni spravadat) o~ nj ! e wf ! t usv! uvs pwbl oo fda !!bn plBbou f! hepfs{j !{ @sv!
tusvliuvsz!vlim.-e.-o !b!{qgsbdpw-. ajejithkantistehce yefami uktddahiq _ t uv g
a zpracovaniwz vB wbk ! gjsnz! ebupw,! npefmpw.o -! nfupejl v-!

ebubc.-{f!bl!wb{cz!nf{jlojnj!w!tpvmbev!t!pcdipeo nj!aqgp

Ebupw, ! npefmpw.o !'kf!{.I mbefn-!ob!lufBezn! kf! gptub\
popisut zt u- ngpBbebwl ¢! b! eb yi pBfappe cppbseof ndpjw - -woz uw. _f k d !
ofw, e !'blofdi.qgpv-!leflcvepv!kjnj!wzuwp_fo.!ebub!

Tufko, 'kbl plv!itubwcz!cvepwz-!leflofm{f!{b, u!lm-tu!d]j
tl mbev! kbtopv! g_fetubwv! plupn-!kbl . .!"ebub!tfl!cvepv! gp
qgsbdpwbu/ ! Cf{! gpqgjtv! gspdof t_cj!!Hbb!gppeBcbpesbow |dej!!{wzsu-wdf_kf k! jdo
|l ef ! b! kbl ! cvepv! ebub! w!cvepvdov! wzvB w-ob/!

Ebupw ! npefm! tmpvB ! kblp!nptu! nf{j! pcdi,stukturavat! JU/ ! Vn
jogpsnbdf!b!vtobeoju!lpnvojlbdj!nf{j!{°. btuo, o' nj!tu:
gpepc-! gs-dj! bsdijuflub-1! lufs' ! gpemf! {-n_sv! {.1b{o
t ubwcbt_gesnn!lwden! b! w wp-krealizaci) wbwwme - {d!! ebubc. { f*

LbBe-!tubwfco ! gjstrukthrovand kategurizace gl sswpl fice! sbfolr.et.2-11) ovladat

vn, o ! #tubw, u#! ebubc-{f! Yubcvmlz*! b! obv, ju! tf! wzuw-
spolehlivé a pevné zdi znalostiz firemnichdat. Lm _ pw, ! gpknz! w! e(oégek4.R1) npef mpw
zahrnuiji:

Enttykt pv! pckfluz-!plojdiB!'kflu_fcb!tispnbB, pwbu!”’ e
foujupv!kfeopumjw ' gswfl!)obqgq_/!#ewf _f#*!1 b!w!npef
{b_b{fo dil!lep!wbuawpsi#t)obqg_/ ! #

Atributy kt pv! di bsbl ufsjtujlz!fouju-!lufs,!lqgpqgjtvk !eec
ob!npou.-B-!mphjtujlv!blebm I gbsbnfusz/
Vztahy (odkazy) -vI b{ vk -1 kbl !ob!tfcf!foujuz!w{.kfno, ! qgetop

"jeden k jednomu", "mnoho k jednomu", "mnoho k mnoha".

ERdiagramy (Entity-Relationship diagramy) jsou vizualni diagramy, které zobrazuji entity,

atributy a vztahy mezi nimi. ERdiagramy mohou byt konceptualni, logické a fyzické -1 b Be " ! { !
ojdi!pes-B !lkjopv!°  spwfi@ !l gpespcoptuj/
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Entities

r
|
L

11
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|
e P e Ter—=

Attributes

Obr. 4.3-1 ER diagram konceptualni struktury databaze s entitami, atributy a vztahy .

Qspdft!obwsipw.o !ebu!blefgjopw.-o !w{ubie!nf{j!ojnj
gmo !vs, ju_, !lgvoldf!b!mjo 1tf!° spwo ! qgpespcoptuj!bl!t
Konceptualni datovy model; ! uf oup! npefm! gqpgjtvkf!i mbwo ! foujuz!
gpespcoptunj!busjcvue/ ! Pcwzl mf! tf!Wpw.Bupvdw jglpnecB
ob!{.I mbe, 'o. suc! {!lebubc.-{ !'bltztu,nec! {pcsb{ju!w

Y CONCEPTUAL
DATA MODEL

CONSTRUCTION SITE

5D 8D
CAD - FEM. . CAD ERP1_ CPM.;; SMS ]
3D BIM o | | =N rate W

Obr.43-2Lpodfquv.-mo !ejbhsbn! gpqgqjtvkfl!pctbi!tztu_ nv;!kef
"spwoj-!lcf{tufdiojdl di!efubj mel/

Logicky datovy model; ! Ob! { - I mbe, ! | podfquv.mo ip! npefmv! pc
gpespco’ lgpgjt!fouju-!busjcvue-!Im _ce¢!b!w{ubicec-1!n
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- LOGICAL
&< DATA MODEL

| 1 —
> = =
CAD FEM : CPM
—
L on (N - &

Obrazek 4.3-3 Logicky datovy model qpespco, ' qpqjtvkflebupw,!uzgz-!w{ubiz
systémové implementace.

Fyzicky datovy model: Tento model popisuje nezbytné struktury pro implementaci databaze,
w fuo, ' ubcvmfl -!tmpvgde! b! w{ubice/ ! [ bn, _vkfal tf! ob!
fyzické ukladani dat s cilem optimalizovat fyzické nasazeni databazi.

PHYSICAL
DATA MODEL

—_—
- ———— —— [T
Obrazek 4.3-4 Fyzicky datovymodele f gj ovkf -1 kbl cvef!tztu, n!'jngmfnfoupw-
| pol s _uo dil!lefubjme! ebubc- {f/
Q_j'o-wsiv!iebubc-{ !'blubcvmlpw di!w{ubice!isbkf!Ilm

architektury systému pochopeni rovni abstrakce.

Fgflujwo ! nfupejlb! ebupw,ip!npefmpw.o !vnpBivkf!tqgpk
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tfl dfm ! gspdfto ! _fu, {fd! tu.w.! usOatové qbdelévanimenike n! b
jednorazovy ukol, ale proces zahrnujici postupné kroky(obrazek 4.3-5):

TispnbB, pw-0o !pcdi pédgjaodivkgqpBthebw ¢ pw_ ! | pmz-!d
u,up!g-{jltepdi - -{ 'I!blujwo !joufsbldj!t!pecpso |

Identifikace entit: kt pv! { eesb{ o, oz! i mbwo !pckfluz-!1bufhpsj
zohlednit v budoucim systému.

Vyvoj konceptuélniho a logického modelu: o f k gswf ! t f ! {bdizu !Im _ pw, ! f
poté atributy, pravidla a podrobné struktura.

Fyzické modelovani; ! kf ! obwsBf ob! ufdiojdl  -!jngmfnfoubdf! np
omezeni, indexy.

Wz uwp _f o Ipaslbdnim &rokéni je itplementace fyzického modelu ve zvoleném
ECNT-!uftupw-o ! blqg_ gsbwb!ob! gspwp{/

y ¥ o X B

GATHERING OF CONCEPTUAL
o ppamemon ___y e, —ppmcons __ysumono
REQUIREMENTS DATA MODELING
Obr.435Wzuw. _fo !ebubc.{ !bltztu_ nec!qgsp!tgs-wv!'ebu!gsp!

g p B b e ladatoeyin modelovanim.

Tgs-wo, ! obwsBfo,! gspdftz! ebupw,ip! npef mopyw! a p!'BV rkgf BEi
eemfBju_, ! {fkn,ob! w! | pngmfyo di! gspkflufdi-! kbl p! k
Qpe wfknfltf-1lkbl!neBf!qg_fdipe!pel!l podf gkfypsickdmp! npef m
modelu pomoci zefektivnit procesy.

Praktické modelovani dat v kontextu stavebnictvi

WE {n, nkdltp!!q_ | mbel! ebumpjivp!. nféompwvgpBbebivl gdofgwf enf
tusvliuvspwbo ip!mphjdl ip!'npefmv/!Ob!{. .1 mbe, !{-1 mbe
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entity pro;t ubwf ojo u, ! ) TIUF* -1 gsbdpwo | z! )XPSLFS*-1! {b_ {f«
{b_ {fo ! )FRVJQNFB®RUIVTBHFub! pctbivkf! tbev! busjcvuec
di bsblufsjtujlz/! Obg_ | mbe! v! _LPMV! up! neBf! ¢ u! gpc

QSBDPWOTLB!'up!neBf!c utkn,op-!kfip!spmf!ob!gsbdpwjou
Logicky modelwz uwJ{ ubli z! nf {j! u, njup! foujubnj! b! vib{vkf-1! kb
pracovnich procesech (obrdzek 4.36)/ | Obq_ | mbe! w{ubi ! nf{j! gsbdpwjo°o u, n!
najednomgsbdpwjo uj!neBf!l gsbdpwbu! nopi p!gsbdpwo | cec-!{bu

Bf lkfefo!gsbdpwo | !neBf!wzlpo-wbu!w df!° | pme/
;{}% CONCEPTUAL <1{- LOGICAL
. DATA MODEL % - DATA MODEL

-
#

Obr. 4.3-6 Konceptualni alogicky e bupw' ! npef m! wzuwp_fo" !'ob! { . I mbe, ! gpBbe
gpqgqjt!qgspdftec!ob!tubwfojouj/

Q_j'!'g_fdipev! obf lgg{judiditok p'é¢f mlj ngmf nfoub, o ! efubj mz;
) WBSDI BS-!JOU-!EBUF*-!lqgsjn-so !b!dj{ !'Im _ flgsp!w{ubi
datab4ze (obrazek 4.3-7).

Obg_ | mbelcgs$ m! mabwz lut geffdgjjgojpdwi. olzdzqz! t! npBo' nj ! i peop
vykonu vyhledavanic z! n, mz! cjokefiyreobt! m _pw.! gpmf-1! kdel p! kf !t
mphjdl !gpgjt!tztu. nv!igspn, o !w!lpols_,uo wgmwp!faoqgmf

a implementaci.
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PHYSICAL
DATA MODEL

N Y?"\-\._
-~
[Tt FE

Obrazek 4.3-7 Fyzicky datovymodelgpgqj t vkf ! foujuz!tubwfojou, 'qsptu_feo
gpBbepwbo  di !l gbsbnfusc/

Gz{jdl !'npefm!tf! btup! mjo ! pe! mphjdl _ ip!npefmv/

btv!o.tmfevk d :!qg_jcmjBo, ! 61&!) thct vs!ltgfp!Bup ecowkl fe!-1!
diskuse o procesech, identifikace entit), 10% logickému modelu) t qf dj gj | bdf ! busj cvu
w{ u pai40% fyzickéimumodelu) j ngmf nf oubdf -l uftupw.o -!q_j{qgetry

Ubup!spwopw-ibl!kfl!{getpcfob!u n-!Bf!lpodfquv.mo ! g- |
npefmlqpv{fl!ltgfdjgjlvkf!w{ubiz!b!busjcvuz/ ! Gz{jdl" !
fazi se data implementuji do konkrétnich platforem b! o t uspke


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

DATOVE MODELOVANI A CENTRUM EXCELENGEL64

Wzuwp_fo !ebubc-.-{flgpnpd ! MMN

Powzuwp_fo ! ebupw,ip!npefmv! b! gpgjtv! fouju! gpnpd ! gb
mpBjou, -!'l bn! cvefnf! vl m. epodaki ptrokjupeini b #dnkrétnichupfose- ' q _j di -
sech.

Qpl vtnf!ltfgl waumbe!jkdleopevdi ,-!bmflgvol, kK o !ebubc.{f!t!

SQLiteob! q_ | mbev! gsphsbn/pwhfdmb pd klbdnzd thp Ofpt po! qspcs. o0z
#Tusvliuvspwbo , !sfmb, o 'ebubc.{f!b!epub{pwbd !kb{zI!T

SQLiteje lehka, opensource, embeddable, multiplatformni databaze, kterd podporuje
zékladnifunkce SQU ! TRMj uf ! kf 1o j s @IV, ERPERMD ! Wwfdlqw! DIBpEf o!
u.n, _!'w!l bBe n!dizus n!uf mfgpov/

QpB-.-ef knf ! ngebfcne!! MMN! o« t ! wzuwp_j m! nbnww!fdbwzbucwp{_jf!'oT R
fyzického modelu (obrazek 4.3-4) pro systémy FEM (strukturalni dopad) aCPM) npou- Bo ! gm. o* /!

2 Qpoe mfuf! ufyupwpv! BChat®P LiaMa Midtral DdepSeek GrbkNClaude
QWENnRebo do jakéhokoli jiného):

Wzuwp_uf!lebubc. {f! TRMmjuf!gsp!tztu, nz! #Lpotusvl,
pcs-{l v! wmg&hémadofcHaty jako obrazek (obr. 4.3-4)
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B Peqgpw, . !'tgpmf,  optuj ! 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

Obrézek4.3-8thfofspwbo"! |~ e! wzuwpv“!{!obi sbo,ip!pc
o0zo !'neBfnf!ob, tu! ebub/
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Tento databazovy | ~— e! m{ f ! t gvt uj u! svpodperqutSQLitd ¢ | u®z Y il kdv pcwz | mf !
tuboebseo ip! gsptu_fe | ipavaiémonpd L MPpTf hkfp! tgqbtjuj u! @bl
schopnémt gpve u, u!tl sjquz!b!wzuw. _fultpvcpsz/!Qp!tgveo u, o
disku soubor - databazi SQLite s ndzvem construction.db ) gpepco, ! kbl p! tpveps! bgmj
pracovnimi listy), ktery bude obsahovat tabulky "Structural Impact" a "Installation Schedule".

Kbl njmf! kf!w!u, di unpvadamabazendnstrdction.dbz miwvip! é pbd, dgi_u pe!- wbbcuv mf |
data pomoci SQL > epub{cec! of ep!dpBigp$ ey kp Bpb ! wau w automatitké
zpracovanidat/ ! Ebub! m{ f ! ep! ebubc. {f! TR Mjtabdlek aiptikgcp Excemabb u! { f ! t p
je exportovat z jinych databazib ! ©° mpBj o r | q soghraniAPleoj duw n!

Qsp! {bwfefo !'vesBjufmo, ip!npefmpw.o !ebu!b!fgflujwo
kbto, 'efgjopwbopv!tusbufhjj!b!lppsejobdj!nf{jlufdio]j
gspkfluc! b! Wfdf b{t eigfpbkke euBu!! | po{jtufodj-!tuboebsej{bd
spwo di /! Kfeo n!{!Im _pw di!_fofo !neBflc u!wzuwp_f
modelovani (COE ! w! s ndj!tgpmf, optuj/

Centrum excelence (CoE) pro datové modelovani

W{imfefn!l!upnv-!Bflebub!tfl!ltu.-wbk !'kfeo n!t{!Im _ pw
of B!tkfso.!wospnbB, pwbu! b! vdi-kw wbecunfBg gip 4 nobbdvf !j u! t f! ebu
spravovat. Centrum excelence proklasifikaci a datové modelovani (CoE) je strukturalni jednotka, ktera

{bkjorvkf!l po{jtufodj-!Iwbmjuv!b!fgflujwjuv!wfolfs I

Centrum excelence (CoE) je jadrem odborné podpory a metodickym zakladem digitalni

transformace wf ! g.Buwmel v muv sv ! { b mp B fvonppvBE:ovplhigdbim f di !|b!

budovat procesy, kterét f | sp{i pevk !ob!{.I mbe, 'tusvliuvspwbo' di
sfgsf{foubujwo di!ebu-!ojlpmjl!ob!{ .1 mbe, !'jouvjdf!
Ebupw,!dfousvn! fydfmfodf! kf!pcwzl mfl!luwp_fop!nvmujgvo
gj { {#/ " Ubup! { - tbeb-!"1lufspv! obwsim! Kfgg! Cf{pt-! {obnfc

vBj wjmlew, nb! qj { {-DIn!jmj!es k//t! W¥f g unp pdef .liof!Bwz7i opvu! tf!loben,
{wzo vkf!l gmfiWnCoeeni uw ! ms{f Wif§dpwbu! {bn, tuobodf!t!sec{o" nj
oddatovéanalyzyb ! t us pk pw Bi! mlpv pfeepso . ! {obmptuj!w!lpols, uo di
j o B f by diky pvym hlubokym technickym znalostem n , mgjeh optimalizovat procesy a modelovat

data, ale také podporovat| pmf hz! u n-1! Bf ! { | s(ohr.489).bt ! ob! svuj oo ! | pn

Tufko, '!'kblp!w!q_ spe, ! {bkjorvkf!pepmoptu! flptztu,
z!

!
gmfyjcjmjub!b!qg_j{gectpcjwptu!eptbivkf!e I sp{nboj
sp{nbojuptul!woebl!nvt !c u!gpempBfob!tqgpmf_ o nj! gs!

Centrum excelence (CoB ! m{ f ! q_j spwobu! |l f! #l mjnbujdl n!qgpen ol .n

které typy dat budou prosperovat a které budou automaticky wz _b { f oz /! Wzuwp_fo n!qg_ {o
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gsp! !l wbmjuo ! ebub!vtobeZivkf! DpF!l q_jsp{fo !'w c,s!ptw
standardy organizace.

Business
Alignment
Talant
D D _1 Operations
ata & Analylics {é‘}-"‘
COE y '[ ey Organized By Gagerpange
@ Tachnology
Data
Integration Roadmap
Data
2 Strategy
Drata
Management
Obr. 4.3-9 Centrum excelence (CoE) pro data a analytkut e sv Bekfpso ., ! {obmptuj ! I m . pw

bt g f $pray,lintegrace a strategie dat.

Prourychlenij ouf hsdézlomdi b! ept bBf oo ! mfge qpil awbapd el ewcr!l n
eptubuf,  opv! n sv! bvupopnjf!qg_j!sp{ipepw-o /! Up! kf'!

pokusy aomyly- I of vtu-m.! {gbhta.! wheectw! ®!! opw' diwyznaniné { ! npi
vyhody. Tato autonomiejewe Bl !j oo~ ! gpv{flufiez-!qgplve! fyjtuvkf! k
tusboz! wzeo iplwfefo /! Cf{!tusbufhjdl _ !wj{f!b!lppse

u' ntobsb{jultob!g_fl  .-Blz!'qg_j!sfbmj{bdj!tw di!jojdjbu

JetoCOEof cp! wzoo I wfefo !tgpmf{lpapmij-beaftst ! dki!twpeaq
ebupw. nv! npef mpw-o !ofpnf{jmlob!kfefolofcp!ewb! q:
df mlpw_ip!tztu_ nv! __ {fo !jogpsnbd ! b!pcdipeo di!

Df ousvn! pecpsoptuj!)DpF*!lkf!llspn, !> Il pme!tpvwjtfk d
w wpk!tgpmf, o' di!tuboebsec!b!qg_ tuvge!l!{bw.e, o ! bl
gpeqgpsvkf!lvmuvsv!ofvtu-m,ip!{mijgwvepwip! wzypBuywndmjdl
organizaci (obrazek 4.3-10).

Tztufnbujdl 1 g_ tuvag!l f!tgns{-fw, {liesbwc bb!!snpp{ee, maj! uM!esp !nod,j |
cmpl ¢ ;!

Tuboebsej{bdf! gspdfte! b! _ CdEfywiiazéadimpetodikypro! dz | mv ! r
tkfeopdfo !'uwpscz!b!tgs-wz!ebupw di!npefme/! Up! {
nfupe!l pouspmz! |l wbmjuz!b!tztu,ne!lpouspmz! wfs{ !
prace.

T {fo !'spm !'blqg_je! DPW. of gjpeglhiv! mptpw, ! spmf! w! g
LbBe nv!®  btuo | pwj!qgspkfluv!ktpv!qg_je, mfoz! kbtoa
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dpB!vtobeZvkf!u npwpv!gs-dj!blttojBvkfl!sj{jlploflop
Kontrola kvality a audit: f gf 1 uj wo !t qgs.wb!tubwfco di!ebu! wzBbev
| wobmjuz/![bw-e, k !'tflbvupnbuj {pwbo, 6! nfdibojtnz!gs
dizc, k d di!busjcvuec/

Tgs-wb! nfubebu! b! j o@CpEkrdib peqglplvs @ioj ufbuwgzauwp_fo | kf
systému klasifikace b! j ef ouj gj | -upse-!tuboebsec! gsp!gpknfopw
rozhodujici pro integraci mezi systémy.

4 PHYSICAL

£

@ LOGICAL

-

+/$ CONCEPTUAL

+ COE & MODEL GOVERNANCE

Obr. 4.3-10 Modelovanidata_ { f o dal jsvjednou o HHavnich vyzev CoE

Centrum excelence (CoB ! qsp! ebub! ofo ! kfo!tlvqgjob! pecpso le-1!b
wzuw-. _ lopwpv! |l vmuva{vlk{j® mpvBifol pkvf!eoobplueob ulfqdj tuvg!l!qgs.d
Qsptu_feojduw n! I pngqfufouo ! joufhsbdf! npefmpwbd di !
informaci, standardizace, klasifikace a kontroly kvalitydat- ! gpn-.i - ! DpF! gpeojl en!of vtu

jejich produkty a obchodni procesy- ! szdi mf kj! sfbhpwbu! ob! {n, oz! ob! us
sp{ipeovu !ob!{. I mbe, 'tgpmfimjw di!bobm {/

Ubl pw.! df ousb! kt pv! pc{wm-.° u, ! fgfl uj wo -podktok, gterscj obdj ! t
{bkjor vkf!lpoujov.-mo !epe-w-0/!PbEbpbPagf{ldjeybfl wods$
« t u jkapiwle "Maderni datové technologie ve stavebnictvi”.

WHo.-tmfevk d di!lbgjupm. dig'pe.nf loe fon fl It @ d Htuwssbou fgtpjsfnlvik!ng

centrazqgpe w-nfl tfl ob! o, | pmjpardmgtizaceé aidne cc- !sK olp!Bdpsopesy | ic . !
automatické validace .
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TZTUFNBUJ[ BDF! QPABEBWL2! B! PMIEI PW O1 ! J

KAPITOLA 4.4.
TZTUFNBUJ|[ BDF! QPABEBWL2! B! PW, " PW 01! J O

Ti spnbB. pw- o ! b! b drénsiorriiabel konpmiBkace How | ¢ ;
strukturovanych dat.

TispnbB, pw-o ! b! tgs.wb! gpBbebwlec! kf! gswo n! I spl fn
ejhju-mo di! o.tuspke! kf! w,  ueojob! gpBbebwlec! tu.mf!
qgsptu_feojduw nlepqgjte-!{-qjtec! {!gpbeabdl phubinf opod! @
bvupnbuj {bdj-! wbmjebdj!b! pgbl pwbo_,! gpvBju !jogpsnbd
ufyupw, ! gpBbebwl z! ep! gpsn.-mo di!tusvl uv sobchodichkj t uj u
gpBbebwl ¢

Vyzkumt g p mf . o pt (Dptd Quhlis/:Best Pralctices for Accurate Insights"{ ec s b {& v k f !

zasadni vyznam kvalitydatqgs p! "t g, © o, ! ebupw, ![bO0/bloVenzup sl vk j ol B
o gbuo.!1l wbmjub!ebu!topknRBshbojmppoviwegpmbscsslp. o,
tgpmfimjw-!b!l wbmjua qlpenth u{lmbpitpuBpfvo q!sopbl 'wezbumfpd jflo{ It b e

Bctfodf!tusvliuvspwbo di!gpBbebwle!wfef!llupnv-1!Bf!t
w!se{o dil!tztu,nfdi!vmpBfoz!w!se{o di!wbsjbou-di/!U
lf1 {us-u, ! btv-!evgmjdju, p}] @agups.mlwvd ol bl ebkop¥uij lep &.f

ect mf elwdBifplijp!! kK f e j o ztraceny parameairinebo jedingof t gs .- wo, ! gqp-qt bo' !
{gpnbmju! sp{ipepw-o !'b!{qgetpcjuloffgflujwo !wzvB w.

Lwemj!ofeptubulv!i_fc lvitflgpel pwb! {usbuj mb
Pro nedostatekpodkovyt f ! { us buj m! | cii /
Qspl!ofeptubufl !l po, !'tf!{usbujm!kf{efd/

Pro nedostatek jezdce se ztratila zprava.

Pro nedostatek poselstvi byla prohrana bitva.

Pro nedostatek bitvy bylo ztraceno kralovstvi.

Bl!up!we fllwemj!ofeptubulv!i_fc Ilv!Iiwlgpelpw,

-Q_  t[Oplw !

Bobm {b! b!tispnbB, pw-o ! gpBbebwlc! ob! gspdft! wzqniip\
{° btuo, o' di!ltusbo/! Tufko, 'kblpl!qg_ tmpwf,  o-!{us.ub!
ubl ! j! wl gpeojl o ! neBf! {uszubbkfiemoeoybjlogpBhepwbl
kfejo,iplgbsbnfusv!w {obno, ! pwmjwoju!of kfo! kf eopumj
a organizaci jako celek. Proto je zasadni identifikovat i ty prvky, parametry a role, které se na prvni

pohledzdak ! of qpetubuo -!bmflgp{e, kj!tflnpipv!vl.{bu!kb

Q_fetubwnfltj-!Bfltgpmf_ optu!n.!qgspkhlLiebw! ebmB! I mj
t f wfso ! t u'sMatho!procesipopzBbebwf |l ! I mjfoub! ob! g_je-o ! op



TZTUFNBUJ[ BDF! QPABEBWL2! B! PW70 PW" O1! JC

projektu# ! t f 1 °  btuo ! bsdi j QADIBIM* - I mjufbovic zwf @padjdb mjl Abm!b Bf s!
bobmzujl-!joBfo s!lpouspmz! |l wbmjuz-!cf{qf, optuo !joB

J!ob!nbm, n! gspdftv!tf!npipv!gpe mfuleft wulz!sef{o
nvt !sp{vn, u! qp Bb esekdrnnj propgofen rja datoyétimai.

Na Grovni textu (obr. 4.4-1) probih& komunikace mezi klientem a specialisty w! gqs pdf t onds-! _fu, { d
mfevk d n!{qgectpcfn;

& zakaznik: 'Sp{i pemj! ktnf! tf! g_jebu! ebm | pl opze wb! tf wfs
realizovat?"

& Architekt:"Kj t u, -!g_fgsbdvkj!gspkflu!ubl-!bcz! pGADbi pwb m!
(BIM)".

# Specialista CAD(BIM):"PcesBf m! kt fn! opw' ! q sCABRBIM*u!/p !Bd bumpo mj d vk !!
| ppsejobdj!t!joBfo sfn! GFN! gptl zuov!q_fto_,!vn tu, o

& Vedouci stavby:"Czm! q_j kbu! opw' ! gspkfl u/ laypgpwwnkikdmn!f dfwsd do
q_ tmve o, !t'vcepebwbuf mf

& JoBfo' s! {b_)"daddamiudap B BGNopw.  n! plo, !ep!tztu,nv! DBGN! g
{b_ {fo !'blgm opw-0o !  esBcz

2 Vedouci logistiky: " Qpu _fcvkj!sp{n, sz! b!inpuoptu! opw_,ip!plob-
okna na stavbu"

& ERP-analytk: " Qpu _fcvkj!ubcvmlz! sp{tbiv! b! g_ftw! ¢éhezfqd!p| otk
systému ERP, aby se naklady na nové okno promitly do celkového odhadu projektu

& JoBfo' s! | potKbdmz 'mfwkcmmjeppv! t qfdj gj |l bdf! pl fo!ipupw, -!
dardy kvality a materialu'

& Cf{qf, opt utCvlejvdBfpa’'v{ pwbu! cf{qf, optuo !btqgfluz!opw,
ob!epesBpw-o !g_feqgjte!b!fwblvbdj!qgpemf!tztu_ nv! 9E

& NbobBfs! I"Pwlufsplmmbe, ! q_ft o, i p!lupbtmji{wkdsnldd obfjFSOt p

ubl -!bcz!pes.Bfmb!jotubmbdj!opw,ip!plob-!b"vmpB nf
& Pracovnik (instalator) :"Qpu _fcvkfuf!qgplzoz! Il !'jotubmbdj-!npou-.Bj!
toho jsou zavedenao, kbl . ! { wm.-°2 uo !cf{qf, optuo” ! gsbwjemb-11 uf
8 Spravce nemovitosti: "Qp! j ot ubmbdj ! { epl vnfouvkj! jogpsnbdf! p! {
spravu'.
& Spravce majetku:"J oBf o' sf! {b_ {fo -!qgpe mfuf!gspt n!lpof,  o.!
Bj wpuo "ip!dzl mv/

& Klient:"Qp, | f kuf-!'npBo-!tqg, di -n!b!plop!ofcvéef!lqgpu_fchb/!
WHublpw diltd,o._ di-{hQttpofsjhhemdi {f, bbbt ap-{pwpv!
u.nz!b!'spmfnj /! W ublpw.n!q_ gbe, 'kflu.n, _!wfo-lfs<1l1lp
maily, chaty, zapisy z porad @br. 4.4-1).

WL ubl pw, n!'tztu.nv!ufyupw, !l pnvojlbdf!gsp!tubwfco ! qgs
{fo !'b!'{-{obnv! we fdi!pgfsbd !w n, oz! ebu! b! we fdil! v, ju
sp{ipeovu -!qgplzolofcp! gqspwf efnd .elb{urf, nob !-dzdmz!! ¢ s0.j Bov, k!f d

cich'of epsp{vn, o #
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CLIENT ARCHITECT L FACILITIES LOGISTICE ERF CRIALITY SAFETY COMTROL WORKER PROPEATY ASSET
SPECIRLIST ENGIMEER MAMAGEN  AMALYST EOMTROL EMGIKELR BAAMAGER EAMACER MAMBIER
- EMIMMEER - ”
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Obr. 4.4-1 Komunikace mezi zadavatelem a dodavatelem vq p . - u f fazéch gtajektu, bt up!
obsahuje viceformatova textova data.

Of eptubuf o-!qgs-wo !l pouspmb! b! wbmjebdf! sp{ipeov
gspkfluv!neBf!w,tu!l!w.Bo n!lgspcm,nen! gsp! wefdio:
q_ I b{!'ofcp!{n, ob!gspwfefo.!cf{!_-~eo,!e@ vnfoubd:
tpveo nl)tgpsen

Qs-wo ! I potpmjebdj! wo fdi! sp{ipeovpouze wi mif ynupep ! ulfpnr
gpefgtbo di!eplvnfouc-!dpB!cvef! mfBfu! ob!cfesfdi! wf
transakce. W! ect mf el v upi p-!qgplvel! kf! |l bBe'  !'° btuo | ! qgpwjo
{fus.d ! tztu,.n! gmfyjcjmjuv! b! Nedpstatek potvrzehi © zrangakc&tb uj d 1 ' n
of kf ppBzfli'sf bmj { bdj ! gspkfluv-! bmf! neBf! w, tu! j!I! gjob
btudbllaap!bB!'l 1 gs-wo n!lgspcm,necn
Takovy proces schvalovani transakei, ktery obvykle{ b .~ o - ! uf y u p wpéslédgji¢ich Fazich - ! t f !
gptuvgo, ! wzw k ! wf vewice formatdche(pbl. vd-2)oluedp B! {ob, o, ! | pnq
komunikaci- ! | uf s. ! e wfdagmtpw_fi danbd upp §r !kubftyoy v! ef gj opwbo’' di

bvupnbuj {bdf! ublpiwsdi kgppdtfotbg-mo, oz! w dfgpsn.upw nj
uf yupw dil!l-dqpBRbevwwlue n, _!'of npBopv/
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CAD Projects Documents m .
b ks W ot el oo .
= (- RTINS &. EE“--
H 102 el o dpe MO o0 t_’ 03 wals 1 L
D3 &3 3= ipa o BB 103wk AT s m @
TERT FLOWT TEXT oL TEXT FLOAT E E
()

r— R
Reports and Tables Dashboards NG
s s v e e G [
s e ol athee Complpti TN inPogiem e Dss H‘I | i %
g M5 - Snarmural Franming SISO, NOCEMTEY. e Smih Oy ez am
i_‘ﬂ_l Mpofing and femnor CleSGng B0 NorSmansd Wi [onnses Weeki 3 5500 ¥l . A
TEXT FLOAT TEXT TEXT FLOAT
Calculations and work schedules ‘ — A;
@ IR we | oo S oo Re Ve =
H BiEami=wallst2e GHOUP®Y IDLIDF.IDS  tm  SUME0mM®  ve2id 30enaed dgme m
H R Famiy="Doar*L a1 GROUPRZ  ID3IDTS 1m? FUM=BS m* VELET BS+471 B&A m? E
FA ThpsMame=WalE* 2000 GROUFRS  ID20,I03Y 1 pe. SUM=Z3 pe., b a3 &6 pe. @
TEXT FLOAT  TEXNT  FORMEL  FLOAT
Obr.44-2LbBe’ !'tztu,n!w!qgsptu_fe !tubwfco !gjsnz!tmpvB !k
eplvnfoue! wlse{o di!gpsn.-ufdil/
Uf yupw-! 1l pnvojl bdf! wzBbevkf-!1bcz!tf!|lbBe ! pecpso |!c
gsbwjef mo, ! bt uo jpochopibakiudlni stavgrojekfuf | - ! bc z !

L!'g_flpo-o !upipup! pnf{fo ! kf! ovuo' ! q_fdipe! pe! ufyu
gpBbebwlc/! Up! kf! npBo_,! gpv{f! gspt u_f eqosjpddubvpopisid t zt uf nh
joufsbld !wflgpsn, !w wpk p w'(obri4l48)j Tbuhfskbbn cp!!'bw !egh u pqwb ed i!!enbpue
modelovani (obr. 4.3-7) jsme se z | p o uf y-ideovérmos p wposuruli na konceptudini ° s p wf i !

g_je-o n!'tztu.,ncec!blo.-tuspkel! gqpvB wbo' di!°  btuo | z!b!
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@*—*@J—-@J*@J—*@j e =[x

LT ARCHITECT L11Y] TACIITHE
SPECIALIST G REQUIRED RULES FOR

GROUPS PARAMETERS VALUES

L@J*@J*@J—*@Jj

LOHETICE ERP CONTROL BAFETY | A - -
MANASER AMALYET EMBIMEER EnTIEER 3y ¥ . > .
L B i". " ¥
0-80-0-0 s ® o
i WOEEER PROSEATY ASSET o
BANASER MENAGER
Obr.44-3Bczdipn!tflobv, jmj!_ eju!b!bvupprdeasy { pwbu! gspdft

wj {vbmj {pwbu! b!gpBbebwl z!tusvluvspwbu

Qswo n! I splfnt g_j!tztufnbuj{bdj! gpBbebwlec! b! w{ubie
| podf gwowgkbpw di! ej bhsbnec/neénmusnddhigva v \nthé _ Ib't upwfliZe n! gs
gpdi pgfo !t dfm,ip! _fu, {dfl! ddpod fltbe! -q sbpnflpl bpld kB Hpleth oelblzi*h!
kf eopumjw di!lspd di!qgspdftv!gpu_fch/

Qspdfto !tdi nbub!b!° jooptu!lpodfqg, o dil! s

Bcz! tf! g_fl mfovmb! gspgbtu! nf{j! usbej. o n! b! npefso
w, epn, ! q_fk u!pe!gsbhnfoupwbo'di'ufyupw'di'qqutc'l‘
dat-pe! i mjo, o di ! ubcvmfl ! [|- 'W&JBijeuwkmmoorptiufslppktfz'truZOnmfno! /!
ubl pw di! o-tuspke! kf! I podfquv.mo ! npefmpw.o ! gpnpd
ejbhs-wnapkpw di! ejbhsbne-! gspdfto -dinp&jibksbne blte@jpb
gspkfluv!vw, epnfubtijpl{kliplkebkirtzhogoavecisystdny k- ! df m' !

Pokudgs pdf t z!omMzkBfboe!lvkl mi- e« 0o ! ebu-!bmf!j! kfkjdi
tf!l{b, wu!{bc wbu!u_ nbufn!uwpscz!|lpodfq, o !

l'bobm
b! wj{v.

W! obo fn! ¢obr. 44mbrecvBf ! ¢’ u! | bBe' ! tqfdjbmjtub! tpv, «tu ! |
pee, mfo -1! {bisovk d ip! bB! efitolus$ vingeichp'lsbBeéitfgmfe! mf
qpvB w.-!tqgfdjbmj{pwbobpe2habng | /bCASMER GDEECM CAMAt].),
lufs.!1 kflgsbwjefmo, !bluvbmj{pw-ob!qg_ dip{ nj!jogpsn
qs-wo ip!tubwv! gippidpeecvu ! b! _ {fo !
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dj!'tubspw, | " di!nbobBfsec! g |fe!5I11]1

!l sp{ipeovu ! gpvB wbmz!imjo, o, ! ul

nz!b! kfkjdi!imjo, oo nj!blgbg spw nj!

nfupez!obw d! {bisatkupwspgdfjibgpswpdv! ep!ejhju.mo !

automatické zpracovani v jinych systémech a nastrojich.

Wzuwp_f o

jednoduchym.

' wj { vbmj {lbpld d fqwavi d kvl w ! dgip'eepjch Hsbne! gpneBf ! qj
kroky aj ouf sbl df! )

nf{j!

kf eopumj w’

nj! spmfnj-1 nB! tf! tmp

Wj{vbmj{bdbkgspakte! Bf! mphjl b! gspdftec! kf! usbotgbs:

tymu.

Stejnyl pnvoj |l b, o
4.4-1) a blokového schématu- ! kf ! qpepc o’ mddeup aktecdm gsmenivp w pv_kapitoje lo

modelovani dat (obrazek 4.4-4).

l gspdft ! q_Kkteey by popsanl fasnol texpu! zprévdbridelu v - !

JI'I'I'_'E'SH:IPI 4[}
il g
| EPM
I'-':'IH":F“E:‘{':_I ECH o COMNSTRUCTION SITE
cans—- &) o 2D
Sles 2 [
CAD-o-FEM- @-CAD :ERP1 .CPM_,.3NS - T
—
EATR 3D BIM = . AmS-! - RrPH
6D sﬁ[ : t
7D g =]
| 1
Obr.4.4-4L p o d f gchéma Zobrazuje® . bt uo | zk! bgl spp!kvf B juwb! u, kdajejicke bubc -« { f

Q_ftupBf! ktpv!Ilpodfgqg, o

epub{z!gspgpkvk

l'se{o,!tztu,nz/

 ej bhglpmd ! tef@mguBfii{uv kfl I sp!l dwnup n

b!epno w-!tf-!1Bflwj{v-mo !ejbhsbn!kfl!qgsp!qgpdipqgfo ! q
n b o b Brfa takovém vyvojovém diagramu sndze vnimaji celkovy obraz a vidi souvislosti mezi

bt uo | z Takdvagschgrhatajwf bl ! of gptl zuvk ! kbtopv! g_fetubwv!
| bBe i p!° .  btuo Iblgpu_fco--!w!kbl n!gpsn.-uv!nbk !c'u
realizaci automatizace povinné. Konceptuélni vyvojové schéma se qpepc-.-! tq °©f! nbqg, ! u

ob{ob,

vkf-1llep!t!I’

n!'l pnyv

ojlvkf-!tbmflofqsp{sb{vkf-1d
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J!'lezB! kfl gspdft! gpespco, '!qpgt-.-olob!l podfqg, o ! s|
of {bsv, vkflup!kfip!btpupbpktiebpwpyvbkf{fhdfdj! nbobB|
kjn!tobeo, kj!tmfepwbu! gspdft!gpnpd !l splpw di! sf
ofnvt !'c u!lpodfquv-mo !{o.-{pso, o !eptubuf o, ! kb
g_fetubwv! plupn-! kbl ! ijgshmdfntflussfech mj! {qmpvBbue!boM lc° s p wo

T! g_fdipefn! ob! I pngmfyo, kgp! -ebfurpgumi! nff loputbzltf U , Ind dtf fq!

wj{v-mo di!'!o-tuspke!tu-w-!Im _ pwpv!gsp!{bkjou, o !up
v souladu se strategickymi cili organizace. Abychom tento proces q _j e - w . (obrazea 4.4-1pd mo , !
q_f wf emj !qopbB b esbpw¥ f&il tonbvite bnufbl k= u! p!° spwfi@! i mpvec, kj! bl ¢

gspdftv!iob! mphjdlpv!b! gz {|lugpjvd!Vhksgrvyfi!!le bsu-o!jq poB bde p w b

Tusvl uv s pwb oarégqlamyrazdy RdgiEx

BB! 91&!'ebu!wzuwp_fo di!twf!lgjsn.-di!kf!w!oftu®2wl uvspw

text, dokumenty, dopisy, PDF-soubory, konverzace. Takova data(obr. 4.4-1* | kf ! pcu Bo . ! bobr
wbmj epwbu-!q_fo.ofulnf{jltztu_nz!b!wzvB wbu! w!bvupn
Qsp! {bkjou, o ! tgsbwpwbuf moptuj-! usbotgbsfouoptuj! b!
gpmptusvliuvspwlpd gl dgBbéerwigz7 opwbo’ di .Ptoecessrdkturavanp wb o' di
setykd nejen dat) p! oj di B! ktnf! gpespco, ! i pwp_j mj! aeltaks wo di !
tbnpuo’ di! gqpBbebwle-!lufs,!" btuo dj!gspkfluv! pcwzl

df m,i p! Bj wpuo -il!p!Hktzd privd fg{s!pckgdd z2evmf o ! ob! up-! Bf luzup! ¢

Tuf ko, 'kblp!lktnf!kjB!q_fwfemj!ebub! {!oftusvluvsp)
tusvliuvspwbo K  -!cvefnf!w!gsbdpwo n!qgptuwgv!t! gpBb
strukturovaného formatu "logické a fyzické vrstvy".

WIs.ndj! q_ | miobrazekgg4l*e!-kof Nepdneb!n! | spl fn! gpqgjt! gpBbeb
gpepc, /! Jogpsnbdf! gsp! | bBe ! tztu.n! qpvB wbo'  !'° btu.
I m _ pw,!busjcvuz!bl!kfkjdi!isboj, o !ipeopuz

WE{n, nfltjlobg_ | mbgdk44ef¥-ozrubl pWw_ ! {Zou! hwbmj g,z! wf !t
lufs I gpvB w-!lufdibigs$hd. plopsPjehe poinaiikemfroluje, zda hovy prvek

projektu -w! up nup "ngéokgob-@.elqpw e.!tubopwfo nlopsn.n!b! gpBhbce
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TEXTUAL A— UNSTRUCTURED STRUCTURED
DATA = DATA (']  DATA
: Block diagram Requirements
Will check new
window for quality f
standards En-rw_ﬂ::ﬂc'r CaMs ﬂj*—*EQHS
: . fmn'rrl‘ﬂind "'"'.L"'; =g ey e |
= ’ 5’ L
ouaLl Y = et
CONTROL
EMGIMNEER

Obr.445Q_fwfefo !ufyupw di!gpBbebwlec!ep!gpsn.-uv!ubcvml z
{kfeopevo vkf!lgpdipgfo !qgsp!ptubuo !tqfdjbmjt

Kbl p! gq_ | mbe! vwf_ nf! o, haatributylergiteymf "Bkenmi systgnpyBvisgstémul z

COMS(obr.4.46* ; ' f of shfujdl ! jooptu-!blvtujdl _ !'!wmbtuoptuj
vs, ju,!opsnz!blttqfdjgjlbdf-!tlufs, kflu_fcb!{pimfeoju
STRUCTURED

.

et
Ll

DATA

Requirements

g indows M Energy Efficiency

CQ M S HB"‘— — Windows N Acoustic Performance iy o

Construction Quality Quakty Controd e Windows N Warranty Period
Managament Software Enginger -

Obr.4.4-6 J o B f koritraly'kvality ¢ z ! rzkomtrblovat nové prvky typu okna z hlediska
fofshfujdl _ !'° joopt{ujs-vl foemlipw, ! j {pmbdf! b!

QpBbebwl z! ob! " ebkf-!lufs,!ufdiojl! | pouspaqmz !titowthen| uz!
isboj o !ipeopuz:;
U_ eb!fofshfujdtflgpjpoopkfi|]pel #B! , #-11ufs.! p{ob, v
#C#-1lufs .1l kflgpwbBpw.ob! {b!njojn.mo !q_jkbuf mopyv

seznamemq _j k b uf mo['AdH", 'A+"p"a"p"A"U'A", "B"].

Akusticka izolaceoken- ' n, _fo- ! w! efdjcfmfdi!b!wzkbe_vk d ! kf]|
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je definovana pravidelnym vyrazem\d{2}dB.

Busjcvu! #[ preenttw'Uz epbpbeéb#! {b, o-!ob! g, uj! mfufdi-!
obtubwfob! kbl p!njojn.-mo !gqpwpmfo-.-!q_j!w c¢c, svI w s
epcz-! kbl p3la"p1plet atdibebd logicka podminka ">5 (let)".

Qpemf ! ti spn. Be, o' diind dapdBdnyelb vl s ] aeprojdoll testem energetické

* j ompvé prnjkyl buf hpsj f lokerse pnamkami@ejzBe  nj ! of B! #C#-!1 obqg_ | |
Bl vtujdl - -!j{pmbdf!plfo!w! ebk di!ofcp!eplvnfoufdil!qg
ewpvn tuo' n! ~tmfn!o.tmfepwbo n! gptugjyfn! #eC#-!1o0bq
uf oup! gps nd"uDB!' nelw§100e If ™Mb "¢crfebudou akceptovany) qspupBf ! of gqspkepv!
qgsp! _fRagefydf[!- sv_rovt elp{chh, obu! njpljomb!no! I s#eldisonfjak@#.! sov o
obg_ I mbe! #4! spl z#! of cp! #5! spl z#-1 ofcvepv!tqgniipwbu!
tabulky.

Pro kontrolu takovych hodnot busj cvupw diwk gjpsbhsbosgeco n! i peopu-n! {
gspdftv! wbmj eb ds$ezngnppolengch hadrota[VA", 1B", "C]), slovniky (["A": "H1", "H2":

"B": W1", "W2"])logické operace (0 b g">"/"¢", "<=",">=""==)s p! . tfmo,!ipeopuz*! bl s
Jgsp! _fu, {dpw,!blufyupw,!ipeopuz-! k Regularo bycazyjsou w! b u s j

njnp_-eo, 'eemfBju nto-tuspkfnlqg_jl!lgs-djt!tt!_fu, {dpw

Regularnivyrazy (RegEx ! t f | qpv B wbk ! w! gsphsbnpwbd dil! kb{zd
(knihovna Re), k vyhledavania qgs b w.u! { de/ ! Sfhfy! kf! kbl plefuflujw!
l ufs "  lepl - Bf!g_fto, !'jefoujgjlpwbu!ufyupw, |w{psz!

W sfhvm.-so di!w sb{fdi!tflqg tnfob!qgpqgjtvk !q_ npl!qgpt
Ize reprezentovat pomoci specidlniho znakule - ! | uf s’ | pegqpw e-! mjcpwpmo !
{~wpslz!tf!l gpvB wbk ! 1! p{ol-f ob#mgplipavdné mdlépishend o! of c |
latinské abecedy nebo [0-9], které odpovida\d. Proo f |~ tbflnoof qf t nf oo ! { albad\W.! t f ! qp

Pcm cfo,!q_ qb@wdzekp4B:j u ! Sf hFy
Pw, _ f-roailovéfadresy : Cheetelipw, _j u-! { e b ! k frhailokow adfesod,! gmbuopv!
neBf uf! qpv B NazAZbBX Mple@[azA-Z0-9.-]+\ .[a-zA-Z){2,)$".
Extrakce data; ! i b c¢\b\p{2\d2)\d{2\d{2\d{2\d{2\d{2\d{2}\d{2} \d{4\b"m{ f | qpVv B u! |
extrakci data z textu ve formatu DD.MM.RRRR.
Pw, _pw.-o !ufmfgepbpdi! fotfmfmfgpoo di0000budef m! wf ! g
vzor vypadat takto: "\H\d{2})\ \d{3}\)\d{3}-\d{4}".
Q_fwpefn! gjp@B8Bfedwsleg! | wbhmjuz! ep!gpsn.uv! dusgéjsmec! b! kf
kf!{!lgewpeo !ufyupw,!gpepcz!)sp{ipwpsz-!epqjtz!bl!sf

tusvliuvspwbo, !ubcvmlz-!,  nB!ktnfl!lvnpBojmj!bvupnbujd
yobg_/!'opw di!gswle!lbufhpsj fBiPYlofp*ldVv Qpnhhpjndlpz luwz _ptB
lufs, !ofczmz!{|l pouspmpw-oz-!b!{Il pouspmpwbo !  ebkf!b

zpracovani.
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REGULAR EXPRESSION

INBLT o OUTPUT
(OR REGEX)
USER@EXAMPLE_COM EMAIL ADDRESS VERIFICATION USER@EXAMPLE_GBM €3
BEXAMPLE.CO -n-zu-u._xm}-@in-u-zu-t-Mhm-zﬂ!m»—E@ExmpLE coM @
USER@EXAMPLE.COM USER@EXAMPLE Con &

DATE CHECK

123.1 u.zum—l 128102024 @
12.345.2024 :'mizmmzh.mhr\a—El 23982024
D‘LU'I.ZIJM—I 01.01.2024 ()

Obrézek4.4-7QpvBj u !sfhvifbonjdp! weeb{eemfBju n!o-tuspkfn! w!g
textovych dat.

Ozo -lglek&tnf! {! I podfquv-mo ! ob! mphg_dflwfve f nd dwiiifldg o-
gpBbelwwlifdi! tgfdj bmjtue! w! obo fn! gsbpdé-4)obj otgbmbebbob
tf{obn! wf!l gpsn-uv! busjcvue! bl uzup!tf{obnz! t! gpu_fco
ejbhsbnv! gsp! | bRBobr,44@) t qf dj bmj t uv!

“Window D"
“Localen”
‘ntarial
“Solaty Eollng'
“Trergy ENiciancy”

“Windiow 1D

Inwvestor

‘saintenance Roguiroments”
“Warrondy Purload”

n "Safety Roting”
“Inminlintien Methed piacemant Cyel”
“Emnrgensy e “Dasign’”
“Packaging Fequiren .

T
E ﬁj‘ O s B

—"'.

“Energy Dfiianey”

“type-
b e
“Wirsdew 0° cgid

3 D "L D ring Buguirssmmnis”
“strusiun Impost”

“Langth”
“Width”
Mgt
“Walght™
“Suppliar

“Daalgn”
“Wigwal Assthatios "Lt Timia”
“Ganeihy”

"Peckoyging Reguinemants”

"Acoustic Perormance”

Obrézek4.4-80b!°spwoj!mphjdl'd|'qspdftc'ktpvlbUSvauz-lqu
tgfdjbmjtu,-!q_je-aztep,!nkef kj di ! g_ tmvo o' di!
Q_je-o0o nbuwjfedpitilek!f eo . ! tgpmf o.! gspdfto ! ubcvmlz! usb:

a

prezentované jako text a dialog na konceptudlni Grovni (obr. 4.4-1) do strukturované a systematické
podoby tabulek fyzické® s p wodr. 4.4)9).
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Invesior Wi oo B

“Enongy Eficiancy

“Moirtandnce Bequilrerments”

| (I
|il E .ok
Li'=» d- %E"'E:E
U9 capn—@-C
L | = =
! ERP
It'_ - Q==
I, Eg -
II e
h | cap—B-r
:‘ — = ﬂ cAD—8—

: | B8
| - o
' | Eis—8-
Le =il oo A

i o8

Oz
Qp

Obrazek4.4-9Q_f wpe! of t us wdbarnélsolialdgo doistpukturovanych tabulek
I gpdi pq jhafyzigkp @dve.b wl z

o 'kflu_fcb! gpBbebwl z! ob! ebub! te,
| mbe! gsbdvkfuf! w! ebubc-

l ve! obq_
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COMNE

WSTRUC “Bafely Roting
it erh bt e

m——
e

—

qpn\i\

e
LT

“Ermargancy Egrees
“Pockzging Requiren

Rspiacement Cycle
“DenlEn”

Window 10
“Waranty Pering”

Eaplecamant Sy

ainEenones Faguirame

» Requirements

AT PR R TT

T AR "

R

"Window 517

Lacotlon

"l
“Bolety Roting
“Trergy Eficiancy
‘Malmisnonce Beguizem
"Warrardy Pariod”

@ e e

|.ﬂ Iiﬂ |ﬂ

mjultqgfdjbmjtuen
{i!"'"DBE-! n,

mj ! cztu

wo fdioz! gqpu_fco,! gbsbnfusz! obvBf ul meduVt ®Pcozl el pdéf |
'mphjtujlz-!pee
u-adblupgh lpmimd t u

g -
ap
ti
S .

{  -lo.tmfevkfltubwfojo u,
gpBbebwl z!
dic/ flwpbwhk m! w! cvepvdov! vnpBo !

u, - dp! {pi
spn.Be,_, 0o
ndj!dfm,ip!

mf eo uf!

_fu, {df/

-l pee,

mf o
wo f di

bvupnbuj {p\
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Pokud novA ebub! tgniivk ! gpBbebwlz-! ktpv! bvupnbujdlz! jou
tgpmf,  optuj! bt qg_fdi-{ ' g_ np!l!vBjwbufmen! b!tztu,  ner
busjcvue!blkfkjdi!ipeopu! {bkjor vkf-1B2!pobgpermbdf |jgghi
|l 1gpvBju !wflgjsfno di!td,o._ dil/

QpBbebwl z! ob! °~ ebkf ! cognfze!e{fhbyij.okpfwo orz!! pow, o zpow.-of - ! kf ! u _f
tispn-Beju!®  ebkf-!lufs,!nbk !c ulpw, _foz-!'ofcp!{b{ob

npimz!c ulqgqpvBjuz!w!qgspdftv!pw, _pw-o /

Tc, s prefracespw, _pw-. o
Q_fel {bi.-kfo n! wbmjebdf! kf! eecmfBju,! {bkjtuju-!bcz!c
wbmjebdf/ ! Up!of{obnfo-!qgqpv{f!n u!datoongvpts n'bed ful!lt!iesjptng.pEej,
b!usbotgpsnpw.ob!{!Toftusvluvspwbo di-!wpmo, 'tusvluvs
tusvliuvspwbo ! gpepcz/! Ufoup! gspdft! kf! gpespco, ! gpgqg
ejtlvupw.oz!nfupez! usbolt!gw stnnbfdefl!fsnc!{we® ' fddii!!uuzsgbeo!tegbpus n b d
nbk ! gpepcv! pkiufovanyéhdabulek (okbr. d.$-2, obr. 4.1-9, obr. 4.1-13).

T!gpBbebwl z!b!tusvliuvspwbo nj!ubcvmlbnj! t(dbggdd f co' nj
D neBfnf! {bi.kjulcwhmjkeld pj!'kdleylo” ! bvupnbyjndbpjadoo’ ! qgspd
gptuvqgopv! wbmjebdj !l bBe _ ip!qg_ dip{ ip!leplvnfouv/

Qsp! {bi  -kfo !l pouspmz! kfl ovuo_,!cv, ! g_jknpvu! opw ! tp\
Wz uwp_j u! texponobat b lodfvc.prhio ! b! q_ dip{ !ebub-!q_ qgbeo, ! ob
joufso !ebubc.{j/! W vwbBpwb o  automatickymnop_efvw pdfitt CADz | pw' ! t o
ep!tusvliuvspwbo. ip!gpsn-uv!{b{obnfobo_ ip! @déco | mbe! w
woe jdioj!gspkflubouj!pefomj!epnec/

1 SNAPSHOT OF CAD o ON 03/20/2024
—Ef‘ DATABASES senael AT 23:00:00 PM
Archiflec] Archaect Architect: CAD/BIM F roject

=2---89 -
=
CAD CAD

Liampile Ardend

3D

Obrazek 4.4-10 Snimek databaze CAD (BIM) zobrazujici aktualni informace o atributech nové
entity u _ e z !vAlRUaloi petizi modelu projektu .

E lz! o-tusphlvé s gqgsb-jloBf oj st BWqgpkfeo-w-! | §BIM) dp mb! #Q_1
tusvliuvspwbo ! gpepcz#-! m{f! uzup! jogpsnbdf! {! se{ o di
samostatnych tabulek (obr. 4.4-11)of cp! kf ! t gpkj u! ep! kfeo !'tgpmf_ o ! ubc
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projektu (obr. 9.1-10).

Takova tabulka - databdze zobrazuje k f ej of , o, ! jefoujgj!l -upsz! plfo! bl! e
) Uzgf Obnf *-1sp{n, sz!) Xjeui-!Mfohui *-!nbufsj.mz!)Nbu
o-sp, apbmj ! ! di b sWobllupfwspjvtlugbczviml v! wz GADABIMp vt!ive!pqdBh s tkrf
projektant{ ! sc{ o' di ! pee, mfo ! bleplvnfoue!b!wzuw._ lubl!j
CAD
;%
IFC pataE RVT paTaEE DWG pDaTARE DGN DATA [H
" e —— g m—— g rsemmmErrmen e —— -

Obrazek 4.4-11 Strukturovana data { f ! t z tCADmohou mit podobu e wp v s p { taQulsyo , !
tfltmpvgdj!p{ob, vk d nj!busjcvuz! gswl e/

Tl vufprogektyl CADBIM* | pctbi vk ! eft ul z! @br.codl0). @rpkwV ramciuj t  d!
gpsn-.-uc! DBE! kt kategotizovany polle typd & kategorie -od okenae wf _ ! bB,! gp! ef
eftlz!bltu, oz/!'Kfejof, o, !ljwffouljlgfj!bwymsmrlJjodlqz)/dmotbwh v
of cp! busjcvuz!uzqv! )O.{fwluzqv-!Uzqg-! Spejob*! vnpBii)
Obg_ I mbe! opw,! plop!ob!tfwfso !tu, o, ! cveomanzdcewc Bf ! ¢’
k f e o p{ identifilmyaho jedinym identifikatorem "W-NEW".

[bu ndp!o.{wz!b!jefoujgjl -upsz!foujulcz!n mz!c' u!
busjcvue! b!'ipeopu!q_j_b{fo di'!'u, nup!foujuyn!tf!ni
w' sb{o, !mjoju/!Bsdijufluj-!tubwfcoedBoWBlfo' _j-!pe
of npwjuptu !wo nbk !tufko , !qgswlz!scec{o n!{qgetpcfn,
| mbtjgjl -upsz-!opsnz!b!d mf;!o, luf_  ''tflob!plop!
kfip!uwbs! b!gspgpsdf-!{bu ndp!lokjoveznihahfediskab! o, k! e w|
b! bobmz{vk !ufqgfmopv! wpej wptu-!{qgetpc!jotubmbdf -
modelovanidatb! gqpgjtv! gswlcec! kf!l gspup!eemfBju,!{pimfeoj
{bkjtuju!lpo{jtufouoptul!lebu!qgq_j!{pimfeo, o !pcpsp

Qs p! | b B e podnikevycmprdcesdch existuji specializované e bubc . { f! t ! wmbtuo n! v
rozhranim-pe! o~ wsi v! b! w qgp,. uc! bB! qgp! mp(bbj. 4.412)] V L btgk@t U b mb d j
tztu.,n! kf!l tgsbwpw-o! gspgfugjspoumbdenj duwfn! tqfdjbmp't
sp{isbo ! ofcp! gsptu_feojduw_n! fbBbdb{ ptwp dii 4 od mu byocf
v, jo, o diltob!{ .1 mbe, !{bebo’ di!i peopnebovdddutipedj nf 6 u, {
lufs' I pegpw e-! {b! gs.wo ! q nsbymprptisttanarm bbsluhljio estathi{ be b o' ¢
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systémy.

¢ SNAPSHOT OF ALL DATA
5] IN DATABASES

. OMN03/29/20 1 AT o000 PaA

a
o)

1
= ¢ _ 4D
T i i 4 5-—:"' i
CAPEE i i Tr Lo .
I = T
COMS : | 50 = I- -ﬁ-r ----------- - Constuction keansger _n..
i i i - ;
= =] Er" H ]
CAD & (FEN- 2 CAD EitP1 UPH. | ERE 8 CPH i
oasm IO BIK H | ARE-L_ W Lo oG i £ i
8,50 @ | | 5| L o e iy B S
s [ B B - "N; .
: F scm | W
_______ r - L=

Fropaity Mariagai: | 1R Murwjsie

Obrdzek4.4-12Tuf ko ! foujub!n.!wlse{o dil!ltztu,nfdi'!tufko !jef
lufs !ktpvieemfBju,!gpv{f!wlebo,  nttztu,nv/

Kblnjmflt!ktnfl!lvtqgqp_-~ebmj!tc, s!tusvliuvspwbo di!gpBbebw
nastavit proces automatické kontroly dat{ ! se{ o' di ! q_ di p{ ditlzepl| @mgf whet! b!
ti spn.Be, o' nj!lgpBbebwl z/

Pw, _fo !blwkttmfodl z! pw, _f o
W fdiob! opw-! ebub! wthrvigwR! df! epeozt p! @epl vnfouz-! ubc
ebubc.-{j!pe!l mjfoub-!bsdijuflub-!joBf-mvébdlchjut psb - m
ob! { .1 mbe, ! e_ wf! gp s(obx 449 ProcesivalilagepeBkhtiekly: jakakoli chyba v
ebufdi!neBf!w, tu!l!loftgs-wo n!w qgqp,uen-!{qgpBe, o !ibs
Bcz!tflubup! sj{jlb!'njojnbmj{pwbmb-1! n_, m! c #eraivhiu! { pshb
postup validace dat.

Qsp! pw, _fo !opw di ! eb unestrukiurovanyeh, tektowydh hebp ! t z§ u , nv !
geometrickych -k f ' u _fcb! kf! q_fw,tu!ep!wpmo, 'tusvIl uvspwbo,
formatu. Proces validace pak musi data zkontrolovat podle Uplného seznamu
gp Bb e p whbuws jddjejiah povolenych hodnot.

Q_fwpel!sc{o diluzqgel!eplbyhtibyaeVb! p@ABDBIMpde strukDBENE!
podobyc z m! gpes pcw! I'bgogpjqutpnof!! #Q_f wpe! ebu! ep!tusvliuvspwbo,
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Q_ | mbefn! kf! ubcvmlb! {BIM) I(obro4.4-1%).! Obsahpjé& padlostruktur@vang
geometricka data a strukturované atributové informace o entitach projektu (obr. 3.1-14) - 0o b gprvék!
{lu_ ez!"#Xj oepxt

Q_j! wbmjebdj! gpspwo (obr:44811)t pesdbptafF busjojyluehkhterd o nj!
byly definovany expertywf ! gp s n, ! doprBdde)p Znlysketiné srovnavaci tabulky (obr. 4.4-13)

cvef ! {-Iflkunf,s_ !ipeopuz! ktpvfgfektgp? Bip udplikdce MDEBM) R p! u _f
opravit.

|~_ I RAW_DATA.XLSX (CSV) =7 REQUIREMENTSXLSX (CSV)
— RAW DATA =} DATA REQUIREMENTS
A e
CAD windows N
MR
CAD - — - ———w ]

= h CHECKED_DATA XLEX (CEV)

24 VERIFIED DATA

Obrazek4.4-13W! { - w, sf o, ! wbmjeb, o 'ubcvmdf!ktpv!{w sb{o, oz!
u_ "Widéws™ ! | uf s" nlcztuf!n,_  mj!w, opwbu!qgp{psoptu

Q_j!jngmfnfoubdj !pgmod mihavnyiPantlas-flolfwf slpv! kt nf! gpqgt bmj ! e
#Qboebt ;! Ofgptusbebufmo ! o-tuspk! gsp! bobm {v! ebu#-
ziskaného ze souboru CAD (BIM) (RVT, IFG DWG NWS,DGN) (obrdzek 4.4-11)gpnpd ! gpBbebwl ¢
jiného tabulkového souborus q p B b e olwdzek 4.4-9).

Bczdipn! { T tlbmj! 1 e-! nvt nf! wf!l w {w, !dapsze S5oMdMN! qp qt K
raw_data.xIsx (kompletni soubor dat z databdze CAD (BIM)), zkontrolovat je a vysledek v mp @)j u !
nového souboru checked_data.xlIsx (obr. 4.4-13).

2 Ziskejme kéd pomoci LLM,boj B! czdi pn! tf ! {njZ pwbmj ! p!l ojipwo, !
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Obgjouf!l e-!lufs" I'{Il pouspmvkf!ubcvmlv!I|/{f!tpvcps
nasledujicichwb mj eb, o di ! gsbwjefm;!ipeopuz!tmpvgde! #i _
nula, "Energetické hodnoceni" je zahrnuto v seznamu ['A++", "A+", "A", "B"] a
"Akusticky vykon"k bl p! g s-p!nl, wfospv! vst ! qfjl @pd'enkgpt mf eo n!

wbmjeb, oo n!tmpvgdfn-!b!vmpBuf!lpof, opv!fubcvmlv! e
checked_data.xIsx.

B W pegqpw, ej! MMN! cvef! gpqgt-o!ls.ulndBf. ! d mblevd
epgmo, olo-tmfeo" nj!w {wbnj!;

rants in LLM Chiat

SO*a)

L L A \alidation.py

import pandas as pd

F Load Faw data TIor Excel fila

df_data = pd.read_excel{'raw_data.xlsx', sheet_name=8)

¥ Adding a "Regulrements MeC’ coluni hat echecks all condiCclion
df_datal'Requirements Met'] = {
(df _datal'width'] = 8) &
{df _datal'Leneth'] > @) &
(df _datal'Energy Rating'].isin(['A++', "A+', 'A', 'B'1)} &
ldf_datal'Acoustic Performance'] == min_acoustic_performancel

# Save the results to a new Excel file
df_data.to_excel{'checked_data.xlsx', index=False)

N ZEE )
' Run i [DE '

Obrazek 4.4-14 Kéd vygenerovany modelem LLM-1 pouspmv kf ! qg_f wBIMFb'gpbemivs igbE
busjcvuz!wflgpsn, !isboj,o di!ipeop

Kod vygenerovany jazykovym modelem LLM- ! m{ f ! gpvB u! w! mjcpwpmo . n! gpgvm
nastroji: PyCharm, Visual Studio Code (VS Code), Jupyter Notebook Spyder, Atom, Sublime Text,

Eclipse s pluginem PyDev, Thonny, Wing IDEIntelliJ IDEA s pluginem Python, JupyterLab nebo

popularni online nastroje Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon

SageMaker.

Provedeni kddu (obr. 4.4-14)v | « Bf - | Rrdtit' W-@LDW,WOLD2, 32 33! )bl ebme | gswl z*! {
CADBIM* I t gmZivk ! gpBbebwl z!ob!busjcvuz;!°o _Iblble. mlb!k
je jednou z hodnot seznamu "A++", "A", "B", "Qbbr. 4.4-15).

Qpu_fco' ! b! of e. wo@FX-_!jlebbfos'! Iglsfwiopveap w,_e ' v!! {gmwl ¢! # Xj
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tfwfso !tusbo, atribuRequrinents Maiv mbesp yp Bf ! k f i(jodneta"md"b! kf ! o
kf! gpemf! oboWdihp0gogpswbvBjpenmbolb | { b*! lobf Iqo fj vkvib-adf silodpwj ev.!. !> | o

CHECKED_DATA XLSX (CSV)

\ VERIFIED DATA
ID TypeMame Location Width Length Material Energy Rating Acoustic Performance Requirements Met
0 W-NEW Window North Side 10 Tempered Glass 35 False
1 W-OLD1 Window 5Solith Skie 100 14000 Double Glazed Aow s a0 T
2 W-DLDZ Window East Side 110 1600 Single Glazed B 25 Truse
3 D-122 Door  Main Entry £l 2100 Solid Cak B 30 Truse

Obrézek 4.4-15Kontrolaj ef ouj gj | vkf ! f oprgcesemd w ufésp !j @f d £mpe! mz !
w' t mfevy atribut s hodnotami "False" nebo "True".

Qpepco, 'l pouspmvkf ngfs'wlpcol {gjenptkbfblqupvB e padbd" di ! busj cvue
tztu,nc-reboebwmfck ¥ ! wf ! wo f di ! epbeulfsdci{-o" | duif!sbragzéadtiebsnd tnuf c!
*1c,ifnlgspdftv!ig_je-w-o0o !ploblep!qgspkfluv/

W { . w, sf_ o, ! ubcpronvitdalizakifc'lbwf weo! { w sb{oju! w tmfelz! |
p{ob, foz!busjcvuz-!lufs ! tqg,°0, '!gspo mz!|l pouspmpyv-!
kritické neshody (obr. 4.4-16).

Vysledkem validace (obrazek 4.4-16* ! kf ! t f{obn! ecwbmjze pwlo 'ddi 'bdgswl ¢!
jefoujgjl -upsz-!v!tojdiBlczmp!pw, _fop-!Bfltgniivk ! gp!
Bfl uzup! gqswl z! tgnmivk ! tubopwfo_,! tuboebsez! b! tqgfdjg]j
qg_je-w-0 ! gew!l ef ap! &bl Plpmj! kjo_,! u_ ez! )w df! p! bv:
automatizovaného procesu ETL si povime v kapitole "Automatizace ETL a validace dat").
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Tvckfluen-!lufs !czmz!  tg,°o0, !wbmjepw-o0z-!pcwzl mf! o
gptuvgqvk !ep!ebme di! gep{! kj{og sdbidatrezdibad keaditnjctetu fqhpsmipBff !l !
jsouof k{ bk nbw, ke ltuz-!lufs !wbmjebd !ofqgspe mz/!Jogps
te, mpw.oz!ofkfo!w!lubcvmlpw di!g_fimfefdi-!bmf!lubl !

{o-{pso, o ! w tmfelece! pw, _pw-. @lkovycstwnkvality das ientifikofat wz i p e
gspcm, npw,!pcmbtuj!bl!ofgspemfo, 'q_jknpvu!o.-qgqsbwo.!,

Wj {vbmj{bdf!w tmfelc!pw, _pw.o

Vizualizacek f ' { - | mbeo n! o.-tuspkfn! gsp!joufsqgsfubdj! w tmf
ubcvmfl! neBf! pctbipwbu! jogpsnb, o ! gbofmz-! ejbhsbnz
formatu PDF, které seskupuji prvky projektu podle jejich stavu kontroly. Barevné kédovani zden ¢ B f !
hratq p e g ¢ soli zeledda barvan ¢ Bf ! p { ogbs wplweb-u!'!l uf s 'czmz!” tq,° o0, ! pw,
p{ob, pwbu! qgswl z-!1lufs_ ! wzBbevk ! ebm | gp{psoptu-1! b
l sjujdl _!dizcz!ofcp!v!iojdiBl!dizc !'Im _ pw,! " ebkf/

W! obo fn! @br.dk-mbevbmz{vkfnflebub! {! kfeopumjw d@B&M?tztu,n
bl tgs-wz! ofnpwjuptu ! bB! qp! mbrj4i-16). Poprobedenimsditups® p hs b n'!
qgsp! |l bBe ip!tqgfdjbmjtuv! bvugppps$ d | dokumenth sepfrazsamk ! kf e o
o b qve fotmatu PDF (obr. 4.4-17). Qpl ve! kt pv! ° ebkf! tgs-wo_ -! pcesB I |
#E, Il vkfnf! {b!tgpmvgs-dj #/ ! Qpl ve! ktpv! {kjou, oz! of t s
#Ufoup!eplvnfoul! pct bi \kefflotufj {gd bru'lsigpsswluc- bk fi Ipjediplu- ! kf k
zkontrolovana".

Proparty Manager: Proparty Managar; ,}‘k

- Lang-term Mana angerm Managemenl
=
i
-_—
V

i s s (R -’E—»:.,., 1}* o e '5}“"@

I 12 l

Obrazek 4.4-17 Validace a automatické generovani sestav urychluje proces hledani a
pochopeniof ept ubgsp! pbapso | b-!lufs" !ebub! wzuw. _

Diky automatizovanému procesu validace-k b1 nj mf ! kf ! { kjo u, ob! dijepctbplcq flcp! r
pegpw, e uwWph!f o 'of cp! {qgqs b ajejishbou s!jgasianbgmivb mBjdi ! f pu¢ un f
wf !l gpsn, ! { q snailu neba RDF wokumentu (obr. 44-18)t f ! t f {obnf n! gswl e¢! b!
busjcvue-!'"lufs, !ofczmz! wbmjepw.oz/
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=~ Proparty Mansger; Long term ianogemant Preparty Manogar: Lung m Aanageman I
@ —_ e : —e e [ ,M
=t
RPH

T e EEET T T T * e EE—

= = e | m_ _____ 0. 3 -

Constraction Manage Patalalion Schduls Conatrustion Menages: atalalon Scnissuls o

Logistics Munagar: Delrery b Stomge Logisties Managar: Dl very e Gtorage 1 e,

Obr.44-18Bvupnbujdl , !l pouspmo !{gs-wz!vtobedvk ! qgpdipqfo
epqniipw-o ! " ebke!p!qgspkfluv/

Qpl ve! obg_ | mbe! ep! tzt u_ dokiméntg @o strakturovani:f! utl Iv b fetped{wd, |
wzgmo, o' n!busjcvufn! #[ .sv. o !epcb#-!pcesB ltgs.wdf!n
kflu_fcb!{l pouspmpwbu! b! pgsbwj u/!

Tuf ko, 'ubl ! kbl , I pinsjalace hebovitogidiiakyclzidajich govedau k Automatickému
vygenerovani zpravy ao b q _ K zad¥aeilozndmeni v chatu nebo e-mailu s vysledky kontroly
q_ tmve o nv!tqfdjbmjtupwj/

Lspn, 'e)EIGunfouc! b! hsbge! t! w  mgpésnb kd intempiivmif3mavz mw. _f
modely (obrazek 7.1-6, obrazek 7.2-12),1 uf s . ! { w' s b {& v k h&tripstyw || zd/@BB!!'wib wfcmekn !d’
vnpBZvkf!wj{v.-mo, !wzvB wbu! 4E! hfpnfusjflqgswlec!l!gjmu
Vv projektu.

Wj {vbmj {bdf!w twlfededd,otgfd pndwjbdl z! hf of splwbo' di ! e
of cp! _ ejd di!gbofme!w sbf{o, ! {kfeopeveo vkfljoufsaqgs!H
l pnvojlbdj!nf{j! . btuo | z!gspkfluv/

Proces automatické | pouspmz! ebu! {! se{o di! tztu,ne! b! jogpsnl
informovanému s p{i pepw. o ! w! | bBepefoo n! Bjwpu, /! Tufko, ! kbl j
gspn, o-peditlgpmfi mjwptuj!wtuvgo di!lebu!bBlgp! kfkjdi!wm
—lubl!tj! mpw, I ! g_j!eemfBju di!tsup{lilplemaveaimfdd --!!lo{bwh BV kr
gblupsc;!epgsbwo !eptuvqoptu-!jogsbtusvliuvsv-!o.|l mbe:

wzuw- _frkl lgjzau usj -!ob! kfkpoiBb{!ibmbhbepebvpvLt!jf{dbophi B!t
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Srovnani kontrol kvalitydat t ' qpu_fcbnj ! mjet!l  ip!Bjwpub
Navzdory neustalému vyvojimetodao - t us pk ¢! d swpb!mjpuozu seppbnav! I{ ¢ t usouwadu! { - | mb e

jogpsnbd | Peht§ princip, jeo Zatbudovan e p! { - lwmbdhegec !m. i p! t zbu! wBll _ {f
podnikani,nebow! | bBepef oo n! Bj wpu, /!

Proces opakovanéhop w, _ p w sepodols borhbdovacimu procesu, kterémul b Be ' !

mpwflbbf W ptpv!qg_ qbefdi!tfltgpm,i -nflob!{Ilvofop

lufs !tktpv!llejtgp{jdj/!B!tu.mitden tdud By fwtpjucbl 'dd i! !bb

qp! | bBepefoo -t6p{jpepwbb{! ]I mbe, ! ebu/
Obg_ I mbe! q_j!w c,sviczemfo ! ofcp! Bjwpuo ip! gbsuof s
vlastnosti, podle kterych porovnavame alternativy (obr. 4.4-19). Tyto charakteristiky -br ! v Bdsdbeif ! p !
wmbtuoptuj!  mpw, | b! ofcplg._gfbestonntfwsk !'! o mpjwg wpz -ulj ! uf s
rozhodnuti.

Use cases Requirement table
. I;‘:;I.I " Smort Hanlthy Height

Fartnor Smart

—} Fartriar Healthy

3 InlFEstFue Parmnes Haight
Security  Ecanomy s r—:;" 74 ¥

0l Dk
@ I..I: : _I_} --\, Ecanomy

infrastructu
re

Choece of reskdonce

b et Lian Carnpany Salory
Work
Salary Home offlos

r climate e T Wark
ﬁ' e climats
“ Company 2 ik i Homao offica

Company 3

Obr.44-19Wpmcb! czemjo u, -! {bn, tuo-o !ofcp!gbsuofstuw ! wzdi
atributy.

QpvB w-0 !ltusv!l gpsmbbnm {piwb oe H lge ! b lu(ebgazek 4.420*q!j ot _vj! tqgp Bvb.e!
|l 1jogpsnpwbo, ko n! b!jogpsnpwbo n!sp{ipeovu n!w!qgspg
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Requirements ETL

Use casas Regusaiment table Micschirls Result

= Pt @ﬁ;ﬂ&ﬁ =S
& P ELO
= IJﬁ’fl-’lt‘ll,-—lﬁ
S 3 efe i B2 N
D@ . st
it —75 2T savea
- aiﬁﬂ

e - 1
a : _J_. o rx Eﬁﬁﬂﬂr

oD

Obr.44-20Gpsnbmj {bdf! gpBbebwle! vnpBiivkf!tztufnbuj {pwbu! wo
rozhodnuti.

Sp{ipepw-o ! {bmpBfo.!ob! ebufdi!ofo !w isbeo, ! pcdipeo
ep!c, Bo,ip!Bjwpub-!Db!'up! gpembr!dd2lBb'qgpiepkcopl! «b{gsigd p\w:
YFyusbdu-!Usbotgpsn-! Mploé* {!bp ! lut fved_ujn!uthpu! snvi 11t Uanjj SBA W pav p!_g t
gpespco, 'gsp{lpvn.nflw!ltpvwjtmptuj!:t!bvupnbuj {bd ! " m

Data jako zaklad (vypis):W! | b Be . lbpcinbBR!ukjelf ! p! qs-dj ! ofcp! ptpco !
ti spnbB, vkfnf! | ogp ®mbhdubytzpdlyg p et oot-o trbu; v osobnim

Bj wiwmnpl pv!c u! ptpco Hlizychsol f{ @p tuwj!lgvestue 2! z

Kritéria hodnoceni (transformace * ; ! t i spn.Be, o, !jogpsnbdf!tf!joufsqg
qg_fefnltubopwfo dil!lsju,sj /!Wqgs.dj!ktpv!up!vlb{
b! opsnz<!w!ptpco n!Bjwpu, !qbsbnfusz! kbl p!dfob-1!qp

Q_feqpw, ., ! Db! bobm!{qgkp!tsjf{ejol ")gMHFed { bi sovkf! sp{ipepw-

usbotgpsnpwbo di!ebu!b! gpspwo-0o !npBo di!ectmfele
gspdfte-!1leflebub! gspdi-{fk !pcdipeo !'mphjlpv!b!g
Sp{ipeovu -!-pafes)wjmmofti!gsfgfsfod -!kblp!kf! w ¢
{-tbeo !Bjwpuo !ve.mptuj-!kblp! kjfsourepvédcb! gpwp m- o !

podstaty vysledkem zpracovani a vyhodnocovani dat.
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Life's Pipeline
Information managementQLDecisinn-making

Contem—] ;Hequirements H ETL

Lo Sam 5 ]

(R K1 ~ &b - —Eysas_ S o4
@) &:l'-‘:.u&'lj* it pe =y T NG,
O = Okl = T5- "7 | pms -
A 6 10 £ & u PERAR 5Y
Decision
..... — - = making
E—— B - o
A - _apEe = o
Er B Rt 5 L g ] DT
5 BIE e I TR Lk FE 0% |
L | 28is k4. Y
Obr.44-21Qpeoj |l .o !b!Bjwpu!pcfdo, !'kf! _bepv!sp{ipeovu ! {bm
ebu!qpvBju  di!'l!sp{ipepw-o !'"kf!lIm _ pw n!ghbl

W f ! w! obo fn! Bjwpu, ! kf! w{.kfno, ! gspgpkfop! b! tuf ko, !
q_ speo nj!{ -l poz-twzw kfk ttflblg_j{getpcvk ! n, o d
kbl ! tispnbB, vkfnf! b! bobmz{v&kfh@sjeddjpqgz/ples{IBflkw{ whkiul
mjetlpv! _ jooptu ! gpuws{vkf! of kfooblougpde ijv ! {v qwpht ufippt whb ud b
{epl pobmfo_.! njmjpowzZumfulf d wpmbdpweddidf bediflutzaowus nk
rozhodovani.

Opw.,! ufdiopmphjf-!{fkn_ ob! wf! tubwfcojduw -stadl&tpv! vl
jotgjsvkf!lqgq_ spdme-vielsdBz lubznow-kef mp!! f gf |l uj wo, ko I _fo f

Ebme  Igissppnl,zob! ebu! w! g_fto,!w gqp. uz!b!gm.oz

WHu, up!, ~tuj!ktnfltf!{bc wbmjl!u n-!kbl!qg_fw,tu!oftu
wzuwp_ju!ebupw,!npefmz!b! pshboj {pwbu! qspdftz! qgqsp!lop
Spréava, standardizace a klasifikace e bu! kf ! { .t beo ! gspdft-!lufs' | wzBbev
kbto,!qgpdipgfo !pcdipeo di!qgpBbebwle/!Ufdiojlz!b!o-
tgpmfimjwpv!joufhsbdj!'nf{j!se{o njltztu,nz!w!qgsecc, i
Tis@nfluvup!, ~tu!b!{eecsb{o, nf!limbwo !qgsblujdl _ !Ispl
q_ tuvgz!qg_j'gmo, o !l bBepefoo di!" | pme;

[ b, o, ufl!tztufnbuj{bd ! gpBbebwle

(0 Wzuwp_fo !'sfhjtusv!busjcvuc! b! gbadagdfsted/gsp! | m

C [eplvnfouvkuf!isboj o !ipeopuz!qgsp!l bBe !busjc


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

TZTUFNBUJ[ BDF! QPABEBWL2! B! PW92 PW O1! JC

(7 Vizualizovat procesy a vztahy meziu _  eslgstéiny alatributy pomoci vyvojovych
ej bhs)bonbeq!_/ ! w! gs pQanvh, NVigig.i ! Nj sp- !

Bvupnbuj {bdf! q_fwpev!ebu

(1 [ kjtu, uf-1t1Tufs_ ! {!'wbojdi!'!eplvnfoue-!lufs !tf! b
gpnpd !l ojipwfo! PDS!b!lq_fw,tu!eplubcvmlpw,!gpep

(7 Podivejte se na nastroje proreverznij o B f o pre ziskéawéni dat z CAD(BIM).

O[lvtuf!obtubwju!bvupnbujdl !'ob, u.-o0o !ebu! {!leplyv
qpvB w-.uf! epj!'lutbve vimd spwd ji -p!! gpsnvm. _f/

() Obtubwfo ! bvupnbujdl di!lpowmétys{ ! nf{j!sec{o nj!e

Wzuwp_fo ! {obmptuo !'c.-{flqgsp!lbufhpsj{bdij

(7 Vyvinoutinterniof c p! qpv B lumbftyjjgjulwkiipds V'misevv et ! gsenzt mpw'
standardy.

(J eplvnfoupwbu! w{ -kfno,!w{ubiz!nf{j!se{o" nj!l mbt]

(7 Diskutujte se syymtymemnau . n b ! g p jedhotnéhosystému identifikace a
kfeop{ob, o,§4swmbe¢jgjl bdf!

O [b, o, uf'!cvepwbu! gspdft!-bblupumbdidlitf whwmiebdjf! @bl
u' nv-ltubltu,di-!lufs<-!lktpv!ig_fe-w.-obl!ep!fyufso

Qpnpd !'u, diup!q_ tuvge!neBfuf!w sb{o,!{mfqgoju!l wbmju
zpracovani a transformaci. W! o« t mf evk d di !,  «tufdi!u,  upkljlBljiz!tfl!cv
strukturovana b ! q _j qesbwhd logpv B u! gs pv pppmizbejz{ pwbmblec-! gm. opw
{fo !'tubwfco di!qgspkfluc/

~

5 ot
_\. —a

—



https://datadrivenconstruction.io/book/?utm_content=2Bcs
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wt’ - TU
LBMLVMBDF! O L MBIEB'!' BE O, B WV!; EB U!
EP! TUBWFCOTDI ! QSPDFTo/

Q-u-!, <tu!kf!w opw-ob! gsblujdl n!btgfluen! wzvBju !e
o-l mbec! b! gm-opw-0o ! tubwfco di! gsqiaflul uc/ ! Qpespco, ! k
o-|l mbec! {bmpBfo-!ob! {espk di!b! bvupnbuj {bdf! gspdfte
automatizovaného ziskavani Quantity Take-Off) z CAD BIM)npef me! b! kf kj di !
joufhsbdf!t!l bmlvmb, o nj !t ztabDmodelovakippv! {| pvn.oz! uf di
bt pw,! gm-opw.-0o !'b! _ {fo !tubwfco di!o.Ilmbec!t! Il pol
Q_fetubwfob! kf! bobm {b! sp{©° -8Dfkteré poskytijfogpsnb, o di ! ws
joufhspwbo' 'q_ vesBjul gppvgjpw-ospwp{v!Iblcf{qgf optuj
pckflue/! Qpespco, 'ktpv!sp{fcs.oz{pneppempwetp, uv!vim
tubwfco di!qgspkfluc! w!lpoufyuv! npefso di!fowjsponfo
Lsjujdlz! ktpv! {ipeopdfoz! npBoptuaPMiSvpnf {fo ! usbej
_ {fo !tubwfco di!qgspdfte!t! bobm {pv!kfkjdi!epgbev!
q_feqpw, {foz!wzim elz!ob!qgq_fdipe!pel!v{bw_fo di! _fof
b! gmfyjcjmo nlo.tuspken! gsp! bobm {v!ebu-!lufs_ ! ktpv
stavebnichqs pdf t ¢/
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KAPITOLA 5.1.
W, QP UzZz! B! PEI' BEZ! O LMBE2! OB! TUBWFCO1! QS

Zaklady stavebnictvi: odhadnop Bt uw -! o- |l mbee! b! bty

Nf {j!nopib!qgpeojlpw njlgspdftz-!lufs, !sp{ipevk !plve:
vyznam-t uf ko, ' kbl plas defltutq dfjtt onfiup'pei bev! gp, uv! gswl c-!
mi ¢(abiz 8.1-1).

Sp{wpk! g tnb! czm! w tmfelfn! _bez! gblupsec-! w, fuo, ! gpt
pcdipe! bl iptgpeb_fo !'tf! {@Qsmloj] !'w!'sswo', diw' {gppmfo_ o6 ptpu fvd
ubcvml z!t!w qgp, uz! o. Itmhb eyep!veBipividbsticf bschodem! alstavebhietdm. !
Uzup'!'ubcvmlz!{b{obnfo.-wbmz! {.-wb{l z!tusbo!qg_j!w tubwc
qf o, Bo! plé¢di peo di ! w{ubic/

Qp'!ujt df! mfu! {ctu-wbm! gq_ tuvqg!l!peibececn! w! gpetub.t
sv, o, !bltgpm,i bmz! t fpledtble{vikveodf dJmdstiuperBtf o] cstbv j| dj !

npevm.-so di!tztu_ ne! FSQ! b!o-tuspkec! DBE!tf | wo bl ! us't
o-Il mbec!b! btv!{b bm!szdimf!qgspn, & pwbu/!Eofoo ! ej!
bvupnbuj {pwbu! lbrv!poM dpBhgppe@BR vkf ! w, uo ' g ftoptu-!
usbotgbsfouoptfle!lsplbiwvdmoopw.!gslpkfl ue/

Invesior

g 4 i - 4D CONSTRUCTION SITE —
al . BPM o (—tEHS*= Tl
" CAPEXZ— : aﬁ:EPH E 0
| B R e MBEm oo

GQZS | DRONE ARIVRS GI5 — = R -.8CM:
il : al 5D ¢ 8D
e e 985 o :: B
PHG CAD'& - FEM: oo CADN: - MEP ERP1 = CPM ' 5MS. e 1
g s 3D BIM : :::I:_ - | S __ﬁ.é:_ﬂ;h
CAFN:T - T ED X ] . E ; ﬁ ?Iﬂ
® 6D  suepusens [ — ' DPRINT- _

7D E&RPE g"EEEPE EEERPI- 1! Ty ‘

Obr.51-1[ ' nopi b! sc{ o’ diwltgptew j e lok t! @y tkiescprif fB!j {up &kqpw, eo ! { b!
n, _fobjemu-! o | mbec! b! btv/
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Tubwfco !gjsnz!tfl!{bn, _vk !oblzgseftwjt” ebbkfhoppBbuw!b
nbufsj . mv!b!lgs.dflb! kfkjdi!usbotqgbsfouoptul! pwmj wi vk
of usbotgbsfouoptu! wobl! btup! wioépyplels Bivpadokoidcelh - o mb e ¢
Upadku.

Podle zpravy KPMG "Znamé problémy-opw . ! q_ tuvqgqz#!)3134*1 kf!l gqpv{f!
gspkfluc! eplpo, fop!w, bt!b!98&!'tgpmf, optu !vw.e !{
jowftuj, o dil!gspkflue/!I mbwo !gqspcm, nz!tpvwjtfk !
pcu Bo n!lqg_fé&w e-o nlsj{jl!

Historické Gdaje ol bml vmbdj ! o- | mbec !thf!! o si psdpfntboB dvik! !bct fidfin!! w' t u

gspkfluc!gp!dfmpv!epcv!fyjtufodf!tubwfco !tgpmf,  opt
PMIS BPM, EPMatd.).

Lwbmjuo !ijtupsjdl _ !° ebkf!plo-Il mbefdi!ktpv!gsp!t:
w ipepv-!lufs.-!qg_ np!pwmjwivkf!kfk !'tdipgoptu! q_/

Pee, mfo ! peibev!b!l bmlvmbdf! oIl mbec! wf! tubwfco di!b
fmfnltispnbB, pw-0o -!vim.-e.o !'b!bluvbmj{bdf!ijtups
' pmfn! kf! ti spnbB, pwbu! b!tztpfupuj gpBbwhpBY¥wvkodpitwdjq
{ mf g pwbu!g_ftoptu!peibev!isp{tbiv-!ibsnpophsbnv!b! o
njojnbmj{pwbu!dizcz!w!cvepvd di!w qp, ufdi!ob!{.I mbe

Nfupez!w qp, uv! pei bepwbo di!'"o.-|I mbec! gspkf |

Tgfdjbmjtu_,!ob!l bmlvmbdj!o.|l mbee! gpvB wbk !sef{o, ! nf
vs, ju luzqg! ebke-!eptuvgoptu!jogpsnbd ! b!:" spwf&! gpe

Nfupeb! {bmpBfplpebbé¢kegpkedpl m-ebo' di! o-|l mbec! gsp
bobm {z! we fdi! qpu_f cnmterdly, vypavenipakpracovniksbal Tato knétqulay !
wzBbevkf! gqpespco’ ' tf{obn! wofdi! |l pme! b! {espkec! g
o~-tmfeo ! w gp, fub kg'kyg fdu g eob !l knfblewf mnj ! q_fto.! bl g_j
wzvB w-/

Parametricka metoda; ! qpv B w-! tubujtujdl _ ! npefmz! | ! peibev
gspkfluv/ ! NeBf! {bi sopwbu! bobm {v! o.I mbec! ob! n, s
sp{tbiltgsbd -!blqg_j{getpcfo !u, diupfupebplflpols
{fkn,ob!w!qgp, ~uf_ o dilg-{ di-!lez!kfou, 'ofktpv!l
Jednotkova metoda (metodak f eopul pw di ! o. 1l mbec*; ! wzqp, u-.!pei
{~1I mbe, ! o~ |l mbecec! ob! n, sopv! kfeopulv! )obqg_/"! ob! n
vnpBivkf! szdim ! b! tobeo" ! {gqetpc! gpspwo-0 ! b! bob
ctu

Expertni posudek (metoda Delphi):vychazi{ ! o~ { psec! fygqfsue-!1uf_ lob! {.
a znalosti odhaduji hodnotu projektu. Uf oup! q_ tuvg! kf!lvBjuf, o -1 qgpl ve

w dip{ ! ebkflofcp!qgplve! kflgspkflu!kfejof, o'/
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Kf!'" u_fcb! gp{obnfobu-! Bfl! gbsbnfusjdlpv! nfupev! b! fyq
tuspkpw,ip!v, fo /! Up!vnpBZvkf! bvupnbujdl ! hfofspw.o
ob! {1 mbe, 'us opwbd di!w{pslec/!Q_ bmhkpksppiBFuorlLWl b
#Q_ I mbe! gpv Bj ugs!pt!uskp ke puw oi pllov. Ifrobec ! bri9BS)npophsbne! gs

Q_ftup! {ectu-w.! nfupeb! {bmpBfo.! ob! {espk di! of kpcm
Qptl zuvkf! of kfo! g_fto,! gptpv{fo ! peibepwbo di! o-| mbe
kfeopumjw di!gspdfte! ob!t ubwfaqgop e supjc!oj, ! kdHamordgiamg suppknifl ! usv
vystavby a 4D -projektova data").

Nf upeb! {bmpBf 6 bimdlvmbe s plo . d vmabtavebhidivi pei bez

Lbml vmbdf! o. 1l mbee! {bmpBfo.!ob! {espk di! kf! nfupeb! nbc
gspkflu! {bmpBfoz! ob! q_ n.n! wz" upw.o ! wofdi! {bgpkf
{bisovkf! gpespcopv! bobm {v! b! wzidpwopdiflob! wif 8ddb) aalb'ud i
gpu_fco  di!l ! gspwfefo !e mb/

Nf upeb! { bmpBf-ol.dmthl! { levskpfkl wWlat pl pv! n sv!usbotgbsfouo
gm-opw-0 !'sp{qgp. uv-!qgspupBfltf!{bn, _vkflob!tlvuf, -«
ecmfBju.!{fkn_ob!w!oftubcjmo n!flpopnjdl _n!qgsptu_/1
ovlivnit celkové naklady projektu.

WL o-tmfevk d di!lbgjupm-di! tf! cvefnf! gpespco, ! {bc' w
{ e s .pAkyehom lépe pochopili jeho principy ve stavebnictvi,q pv Bj Bémfmphij j ! t ! | bml vmbd
ob!wf, f_j!Wiepvdbyvsbdpbvsbdf!g_j!gm-opw.o ! wf, fsbltf
{pi mfeo !epcv!g_ gqsbwz!kfeopumjw di!qgplsne!blqgpu.!o-
gptuvg! gpepco’ ;!'gsp!l bBepv! | buf hpsj | VvémpdhadyReteptg pkf | uv!
bt dfml pw,!o-1 mbez! gspkfluvwitdf mispwl pépiv, ay n!ppkeif e v 1o . |
kategorii.

Lm _ pwpv!blgp, -uf_ o !g-{ tq_ tuvgv!{bmpBfo,ip!ob!{esj
WL gswo !'g-{j!!I bmlvmbdf!o.|Il mbeec!kf!tftubwfoltusvluvsp:
b! {espke-!lufs !n-!ltgpmfdopgshpkwfsupéjiejvecdb¥y] dpwt ¢ ob
gp! gpqgjt! mje ! qg_ft! kfkj di Tylounformacg jsdubsysierhatizbvanp doj o p wp v !
kf eopuo,! #Ebubc. {f! t ub wf-ctabulkiiéHo fegistrp kbsahuficlhon(dajef s j - me # !
nazvech, charaku f sjtuj |l - di -!n, so" di! kfeopul .di!b! bluv.mo di!
i mbwo n! b! gsjn-so n! {espkfn! jogpfsadpdk.dlgrsbpelecwojf!d ibotzp! wo,-
sp{wsBfo !qgsbd /

Ebubc.{f!tubwflclob uddimp{he stpukbewf co di ! nbuf sj . me

Databazenebotabulkat ub wf co dnb yfesjpktmdi vkf ! gpespco ! prekg,psnbdf !
kterylzeqpv B u! wf ! t ub wiyrobku, qp mpB&ff-lluwvbufsj . mv! ofcp!tmvBec,
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gpgjtv-!'n,so, ! kfeopul z! b! kfeopul pw, ! df\tate thbiilde{ ob nf o
obkefufse{ ddgeillc! gbmj w! b! nbufsj.me! gqpvB wbo' di! w! gs
tgqfdj winppeg .o di !l bufhpsj !t! gqg@h502n! ipejopw di!tb({

Database of resources

15t grade potatoes Sand lime bricks
S 1kg | $2,99 1pes | $1
. Black Angus marble beef JCB 3CX backhoe loader
@ 1kg | $26,99 1h | $150

= Broccoli Laborer of the 1st category
Wy 1pes | $1,99 ﬁ 1h | $30
&

Obrazek5.1-2Ubcvml b! { espke! kfltf{obn!tmpBfl!qgpgjtvk d ! nbu
naklady.

#Ebubc.{f! {espke#!tf!gpepc.-!l bubmphv!gspevlue! w! |
gpmpBl z! vwfefol!l gpespco’ 'qpqjt! kfk di!wmbtuoptu /|
w c, s!tqgs-. wogpcip!c{oe slpkkbel 'p! w" ¢, s!w spclel)xy_jl'lq_je-w
gpu_fco' di!gsp!w qp, fu!l ptoimeukakoiactd(i poftipwfto di! gs|
objednavkavj ouf sof upw).n! pcdi pe,

Ebubc-{j! {espkctakekbIimgft fq{ dlenlubwowij dit! johsfejfod ! w! |\
LbBe' ! tubwfco ! nbufsj.-m-1 wzcbwfo ! bl tmvBcb! kt pv! qfy
#Ebubc.{fl! {espke#! kf ! qgpesptcobwftdd odin!l b ywidsfjlujomd ddf!ejjrfol
ceny za jednotku: kus, metr, hodinu, litr atd.

Opw,!gswlz!fouju!m{fleplubcvmlz! #Ebubc-s{f (oyr.&h-wf co d
ofcp!bvupnbujdlz!joufhsbd !'tfltztu_ nz!_ {fo !'{.-tpec
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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.51-3Ebubc- {f! {espkec! tf auomatichi g kf ¢idae z jmych dathbézs. !

Typickdt u_feo, ! wfml ! tubwfco ! gjsnb!wzvB w-!ebubc.-{j!pc
s podrobnym popisem- ! | uf s ! m{f! wzv B u! .Watd data jsou fpak @utothatitkg s p k f | u f
wzvB w.-ob!wfl!tnmpvw.di!b!qgspkflupw,!eplvnfoubdj!1l! q_

Bcz!czmp! npBo,!esBfu!lspl!t!n,o d njttflqgpen ol bnj

#kfeopul pw,!o-1 mbez#! qsp! | bRdulbags d ¢gobldzels)pkepB ! of c |
513)gs bwjefmo, ! bluvbmj {pw.o! sv, oakiudnickgeizo vupnbuj dl ' r
kj o' di ! nekotonlinemplatiorem.

Bl uvbmj {bdf! kfeopul pw di! o-1 mbec! ob! { espk! neBf! ¢ ul!l |
zavislosti na povaze zdroje, inflaci b ! w o , ekenomitkém klimatu . Tyto aktualizace jsou nezbytné

gsp! {bdipw-o !gq_ftoptuj!w qp, uc! b! peibec-!ofcprluzup
pei bede! o. 1l mbee/! Bluv.-mo !  ebkf! tmpvB ! 1! uwpsc, ! peil
tlvuf, o,! gpen ol z! ob! usimflebo! tdoj!Bw kq p!. sujf{djil!pq!'sdpikz d luw!/o -

Sestaveni kalkulacib! wz, ~ t mfo ! o-|1 mbec! ob! gs-df! ob! {

Qp'! obgmo, o ! #Eb ub c -(¢bf. 3.13unminivrfalnimi jednotkofyeiseptitamilc Bf uf ! { b u!
wzuw. _fubtl bmfembdff! gp. ubnkbolpracisnat UbBRO ] oqusjpldfsp! vs, |

kfeopulz;!obg_ I mbe! qgsp! kfefo! nfus!lszdimpw ! cfupov-
nfus! pcsvco |lv!iofcp!qgsp!npou-B!lplfol/

Obq_ | mb e Icihleve Zdito wbloze w2 (obrazek5.1-4)k f ' ob! { - | mbe, ! { |l ve foptu !
gspkfbagpeu_fc ! q_ jeotimj"SHikafovaGilda)} d f m! | 2| VafFiEt "Jaklady nat !

kus"), celkem 65 USDQpemf ! n' di ! {ubvle flogpvtwo !'kgpv B (antita"daBBEX o ! { b _
Loader*  ob! 21! njovu-!lufs_ !vn tu !djimz!w!lcm {Iptuj!qgshb
{b_ {fo !ltupk !261!VTE! {b!i pef5usd ! Lismpjno Vv w!pdmvBjvie f!l dD
ob!3!'ipejoz!{bkjtujul!epebwbufmfl!lqgsp!agpl m-elv!idjifm-1I
60 USD.
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x0.1 X2

8 X2 x30

iy )
N |’¢1 + marging and + margins and
:-.J[z speculation speculation

Obr.5.1-4Lbml vmbdf! oI mbece! pctbivkflgpespco' !'w _  fultubw
!

TmpBfo !
obtispn.
obtispn.
{b{obnfo. w-
tgpmvags -

gpu_fco’

| bml vmbd ! ) u{
Bejmb!g_j!gspw-e, o !wfml ip!pckfnv!igpepco d

di !l ! dd mwipaffd ¢! qsbd

w/ !l #sfdfquvs#*! tf!l wzuw._ ! ob!

3

Be, oz! ob! {1 mbe, ! { g.nja ulswh{cc =! { fj lotgpswmd a/f !I! [gf
F'tl vuf o !
dji!t!pee, mfo
upravuje se skladbaze s pke! b! bl uvbmj {vk ! tf! | bml v mbpddetinich | mbe ¢!
gspkflue

n{epw,!o.-I mbez-!"tgpu_fcv! nbuf ¢
n!peibev!tfl!lqgbl!uzup!jogpsnbdf!

Tuf ko, 'kbl p!sfdfqu!gpgjtvkfl!ljohsfejfodf!b!nopBt u\
o- |l mbec! gptl zuvkf! gpespco' !t f-{lofbehs pnet!Bf tt ubwf co
gpu_fco' di !l ! eppdcemebo razest.vs j u !

Qsbwjef mo,

nopBt uw

| bBe’

lgspw-e, o !

{espke; ! nbuf
jednotky prace (obr. 5.1-5* / ! Uzup! °
|

p m!

b!

pqgf sbdf!

qs-dflvnpBiZvk ! gsbdpwo |l en-!nj
sj-mv-! gbmjwb-! gsbdpwo ip! bt
ebkf! tfl ep! peibeo dil!tztu,6ne! {
qpgqt -ob! gsptu_feoj(sineustde! nj oj n

aktualizovanymicenami)- ! dp B! { bkjor vkf ! g_ftoptu!w qgp, uec/
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$9.96 $18.58 $154 $2380

1 pcs. 1 pcs. 1T m? 1 pcs.
— (6 100% 50% ~ & 0% 40%
=r margins and =T margins and

(=] ]

speculation speculation

Obr.51-5Qsp! | bBepuw!f{l{ Ikj¢dhdtkanik sazby, kdy se atribut objemu subjektu
wzo-tpc !'"kfip!nopBtuw n!bltq_j,  ufl!tflgspdfoup!

Qsp! { tl .o ! df ml pwjsdgd fot-V Imbfeappc!k bjBoeovd tpubjml )y mbdf ! o | mbe
o- Il mbec! wzo.t pc faktcyf L pf gujpd juff omu zb!'! n p i spev{! o{ p i grif | eliippswzb-u!! 0 b q
t mp Bj u p tregidond@né chatrdkteristiky, miru inflace, potencialni rizika (p . f | -« wrbcento!s f Bj f
nebospekulaci) gbl ups! epebuf, o, ip!{jtlv?®*

Peibedf! kbl p! b{olbvmzfuojpltiug !fbw.eepqgpsv, fo ! njtusbl!ep!tu
pei bdd ufs ! gpgjtvk !tubwfco ! qspdftz!gsptu_feojdu
g p s tkolerh odhadcek f ! w! qpie$s p b o Baspuktbravat g s pt u_feoj dyw n!
gbsbnfusec! bjldppgpdflogejldi - {fk d !{fltubwdz/

Lpof, o,!o-.I mbez!ob!kfeopulv! gs.df! ) obqginstalace fedné ! AL uwf sf
kfeopul z*lubl!{bisovk !ofkfolqg_gpsfaol jaf Bjj kwB! mb U fnbje
gpkjo u, o ! boberekB.16) gbl upsz!

[ - spwfi@! tf! lstarBtlpoftmwtwfnfol, ! df o8f df U w* tglp\gw behpdif !

wBez! {pi mfeo, oz! wl(ablce lingrbdierci). \Ng éravp kve #!p sau do tabulky

automaticky o b, = Gddjeke surovinové zakladny 0 b gqqp/eimf ! | ~ ev! gpmbhBeéegobfopi gFf k
identifikatoru)- ' 1 uf s . ! obt | ubkcebugajednotki-b !l uf spv! m{f! {btf! bvupn


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

W, QP’ UZ! B! PEI BE Z STAVEBMIBPROJEKT B

z online platforem nebo online obchodu se stavebnimi materialy. Odhadce na Grovni kalkulaci praci
nvt !tqgpv{f!lqgpqgtbu! qgs.dj ! atfibatpnop Bd i w!"aefbents p kdtie! ogj bdl uup sn

Cost Estimation per unit

l 1.1 Frame sheathing pastition up 1o 3.6 m per 1m2 ]
1,050,590
‘Work
Twscriptiss | Bid, Factor | Qmantity it mit coal Tetn P
Iekwery ol the T i |3 el Exu00 #n,590.00
Manic (saalas] | 1 |2 L] 050 §30.40
| fim s s o bt | 200 ] Wi dale
Hin s in Bor dutabase | | m Pz detw

T REEY g

TR
l |

lf-% - Manual input
ﬂ;; - Automatic retrieval of data from the previous table
En - Item selection and automatic data loading

Obr.5.1-6 Wf ! g . { j jednotkppychwov.!l mbec! gs.df ! t f! wnpmBekiw dpv{f!bu
gpu_fco diwféspkabuo !'tf!lbvupnbujdlz!ob, uf! {! ebu

Wzuwp_fo, !l bmlvmbdf! {bl . {fl! ktpv! vmpBfoz! wf!l gpsn, I\
q_ np!qgspgpkfoz!t!ebubc-{ !'tubwfco di!{espke! b! nbuf
qg_feqjtz!qsp! pgbdvk! dvepvdulzqezp lfs ledhptdost kalkulaBilv kefé! { b k j ©
tgpmf_ optuj/

Qpl ve! tf! w! ebubc.{j! {n, oobrblBmbrervBblskbb | phjcp{ dvrp
gsptu_feojduw n! tubipw.o ! bluv.mo di !-aduBlieacedse! df o! )
pl bnBju, 'gqspn uof!ep! wo bl B1&.Updglobafadi - Bmll khbd _If ck
{espkpwpv!{.1I mbeov-!{bu ndp!°bcmpoz! |l bmlvmbd ! b! pei
q_ tuvg! {bkjor vkf! tubcjmjuv! b! sfgspev!|I pwbufmoptu! v
{pi mfeo, oz! qpV kfflewlpefvdb uj wn.8.+-Indf ! { espke!)
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Qsp! |l bBe' 'opw ! gspkflu!tf!wzuwp_ !l pgjf!tuboebseo
vnpBEZ vkf!l gspw-e, u!'{n, oz! b'vgsbwpwbu! jooptuj! gqpe mf
n,. ojmb! gewpeo !obcmpob!g_jkbu-~!tgpmf, opttu|/ ! Ufoup!
| bml vmbd ;! neBfuf! {pimfeoju!tqgqfdjgjlb!tubwfojou, -!

nebo ziskovosti (spekulace) -u p! wo f ! cf {! gpsve f o.Ulpdjgg fsmo ! djyipint.tibdeb:
najit rovnovahu mezi maximalizaci zisku, spokojenosti zakaznika a zachovanim
konkurenceschopnosti.

WI o, lufs'  di! {fn di! kkipm! vunbbl dpfwktecé pst rhrdseaein pbo desetileti,
tuboebsej{pw-0z! ob! o.speo t Uls@avisagodndwd! systémuvkalbulace t f | t pv .
o- |l mbec! wf ! (bbtAbewF.17pj duw !

+* +* +* +*
* United @ " United i 3
[ ] : States i 2 ! Kingdom i 2 : Dy 2 ! FARGe
« ASMeans Data « BCIS [Bullding Cost « STLB-Bau = Bordereau de Prix
« MNational Construction Information Service) « BKI Unitaires
Estimator = SMM7/NRRM2 = Series de Prix o
Batiprix
;“]‘_jl.l-fl'f‘é-_'?i' Lil-"l"'""".'ljﬁ .__“I-_Hl'ﬁ?i ._g‘__].__..l-_a':"i-'!'?,-
— =1 — |2 — It
1 - = 2 X
E— N L7 - 10
— ] e
* * - * * +* * +
A A * *
s Russia wor e India 7= & & 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 -
FIIEEC e JUENEEC_S: %f

§ —

|_..'l|-_“.: L
‘i‘! T
£

\ L | e ; |4 e
= 3 - =
; . .
- ——

Obr.51-7Sc{o ! {fn, !t wbud!vinibkdj! s d!mb elastniptavidtas f ko' ! qs wf | !
vlastnimi (normativnimi) kompendii a normami pro stavebni prace .

Ubl pw, ! tuboebsej {pwbo ! (¢dbrdteknble7dkt pw!i ppwj] deslpgsp! gpv B
° bt uo zéjreéhawmigs pkfl uz! gj obodpwb drakbvé stawdardifaded bokij o { kg K ¢ |
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usbotgbsfouoptu-!tspwobufmoptu!b!tqgsbwklienmmoptu! q_j!u

Lpof, o,!'wz, tmfo !o.l mbec!gspkfluv;!pelpei
Tu.-uo ! b! pcpspw.! opsnz! qsp! peibez!isbk ! wf! tubwfco
o, lufs ! {fn,! wzBbevk ! tusjluo ! epesBpw.-o ! kfejo,!

gmfyjcjmo, ke 1 g_ tuvgqg/ ! W us Bo nainy odvwkle mopze jako vychbzi. t mp v B’
Tubwfco !tgpmf,  optuj!uzup!opsnz! ogfchpagtpédkmbt g_hygs
b! epgnivk ! p! wmbtuo ! gq_j{getpcfo.,! gblupsz/! Uzup!
i ptgpeb_fo ! bfigglé sumlsjz!-mbhau bgtj{ ¢pii Baf eo, oz! obg_ | mbe! t qf
tgpmf .optuj

Vect mf elnvelBufpli"pslpwfi@ ! | pol vsfodf-!qgpqu-wlb!ob!usiv-
vztahy s konkrétnimi zakazniky vést k vyraznym odchylkam od standardizovanych norem.
Ubup!qgqsbyf!gptl zuvkflgmfyjcjmjuv!usiv-!bmflubl !
sc{o di uemebtwbwo-°o wép! upbwhdqgj dwowdhékmb, o | p!gspd
spekulativnich cen.

Kbl njmfl ktpv!g_jgsbwfoz! |l bmlvmb, o Jdooflceprp dz!lug kg !! Kkff ea
{1 pg spw.-oz! {f! tuboeb tero51)it!'!to_.jueob odinjpelipmbferj!dj fouz-
#{wm-°o uoptuj #! | pok$ ! ugpptimf@pmih! olpstpuljf!ln! wzo.tpcfo ! o
pegpw ebk d n!busjcvufn!sp{tbiv!/gsbd !ofcp!qgspdftec!

Q_j!w gp, uv! df mhoppw'udbiw!f c ol mogesekdblu! kf ! I m _ pw n!l s
o-|l mbec! ogp mpkBlkliiadez!' | uf s ! tf!lwzo-tgpempPEthkfashbdu! di

projektu.
Powzuwp_fo ! dfmlpw di! o-1l mbec! gspkfluv! {b, ofnf! w!l
o-l mbec! ob! wzcvepw-o ! kfeopip!nfusv! uwfsf_ o ip!tu,

tuboebseo ! j ot ub mb dyndsobime wfprwl pw'! nglsqup cdtfFn! nfuse!  uwf
gspkfl uv!) ®bchat/ lolh € P & (orSB-8*ulw o#ulj uz! uz qv ICADpjektup w, ! g s\
of cp!w qp))uz!njtushb

Qpepco, ! wzgp,., u-nf!l o. | mb e zdbrohl8wreimtreonaklady sanvjédaotky s p k f |
prace a vynasobime je objemem konkrétniho prvku nebo skupiny g s wl ¢! w! @dbadde fmusu v / !

gpv{f! {bebu!gospw!ficw!opftdip i pgbvp difstpk!f | uv! ob! wf!l gpsn, ! pckf
Up!vnpBidvkf!bvupnbujdlz!wzhfofspwbu!l pngmfuo ! peibe
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Project Estimate

$ [re] v Uril pzn
- —- 1 Fias ety e 1 bt 1 ot T2 3 T

1 Tl ELERD | | B

Yy

Pingc

@ - Manual input

g; - Automatic retrieval
of data from the
previous table

=3

EH - ltem selection
and automatic
data loading

Obr. 5.1-8 Ve fazi tvorby odhadu zaddvadme pouze rozsah praci.

Tufko, kbl p!w!gqg_ gbe, !l bmlvmbd §jpupw! ¢] bp! vsnpwdijo! o lyip:
o b c mkalkula¢e neboopw . ! { | pg spwbo ! {f, kteréscsebpuazomatitky mesoo wf o . *
aktudlni naklady na jednotku prace (které se automaticky aktualizuji ze bubc - { f bbf. B.E& ke ! )
spodnitabulka)). W! t pvmbev!t!u n! ! wledkecdbv elbkubblc I{gmj{lespkc! of
| b ml v mb d f ddae viodhada automaticky aktualizuji pro aktualniden- ! boj B! cz! czmp! ov uc

kalkulacio - | mbecec! of cp!tbnpuo’ ! pei be
Wl sftubvsbdj! tf! | pof, o.! o-l mbez! ob! bl dj! gp, ubk ! q
oI mbeen! ob!dfmpv!wf_ f_j-llez!tf!o.Il mbez! ob! kfeopumj

df ml pw,_ ! d(6bchzek 8.1£9). B! t uf ko, ! kbl p! wf ! t ubwf cvorgsthurasmi ! t f ! s f
ofnvt !'n, oj u! qmNamadihodcter,lf ¢ f ufj mfa-.| mbez! ob! johsfejfodf!
hodinu.

Tufko, !kblp!nbkjufm!sftubvsbdf! wz oaosop,@by! o{| mbez! ol
vs, jmldf ml pw, ! o. | wodhadgjiiciobl mbdg!t hbobBbsl mbez! ob! wo f
tpv, - tuj!qgspkfluv!b!{ tl.!Ipngmfuo !peibeltubwcz/

Qsp! |l bBepv! jooptu! w! gspkf | (obr&1f9), kiefysevynasebi objerkemk ! | p o f
busjcvuv! foujuz! peqpw lebkt fd o-u mbpe!!l tjlovogptowzj!! j ooptu - !
naklad celého projektu.
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Project X Project X

AV Ve
e 2.x7  x10

- - $9.96 $18.58 $154 $2380
1 pcs. 1 pes. Tm? 1 pcs.
INAAAN : ] "
0.1 x0.4 x65 %500
. x0.3 x0.4 x01  x2
x0.5 x0.2 EE x30
Obrazek5.1-9Lpof, o' ! peibe!tflwzgqp., u-!ubl-!Bfltflbusjcvu!o
tf,  uftt!kfip!busjcvufn!sp{tbiv]/
Celkové néaklady projektu (obrdzek 5.1-8) qpt |l zuvk ! gjobo, o ! pcsb{! gspk
{1 b{o len-!jowftupsen! ofcp! gjobo, o n! pshboj {bd n!
gpu_fco ! I ! sf bdany feh slghledemn na kkiulni acery.w !

B! kftumjBf! gspdftz!tftubwpw.o ! {eephefvt di dkigps! ditjgBa ¢
vypracovany, poloautomatizovany a zdokonalovany desetitisice let a evidovany na statni Grovni, pak
bvupnbujdl _!'{ tl.w-0 !l wbmjubujwo di!jogpsnbd !p!pc
odhadu-eoft! {ectu-~w-! " {1l n!n tufn!w!gspdftfdi!wofdil!lbr
gspkfluv!b!pcfdo, 'dfmlpw,ip!sp{gp. uv!gspkfluv/

Usbej., o !'nfupepv!w gp, uv!pckfnelczmz! gp!ujt df! mi
nopBtuw plagphyehwd | sfte/! Tl g_ dipefn!ejhju.-mo ip!w, I
informaceop ¢ k f nv ! b ! IzeoyniBatutamaticky ziskavat z geometrickych dat

pctbBfo di! @GADnpefmBdeépo mp! | ! sfwpmvaskdvan! ujt dj mfu’
| wboujubujwo di! " ebke
Npefso !q_ tuvgz!l!peibepw.o !'b!pdfi@pw.o !qgspdfte! {
| wbouj ubuj wo di!busjcvue! {! ebubc-{ ! DBE-!lufs ! m{f!

czmp!npBo ., !{ tlbu!bluv-mo !pokihg.gspltwspw! ¢éiB! gV q
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KAPITOLA 5.2.
W, QP FU! NOPATUW1I! B! BVUPNBUJDL'!" ! WZUW" " F(
| BSNPOPHSBNDO

Q_fdipe! {! 4E!' ob! 5E! b! 6E; ! wzvBju !pckfnpw ¢

LezB!n-uf!w!svdf!l bmlvmb, o 'ubcvml z! obr.6p&t b &'fnhjebans p
krokem automatické { t | - o ! pckfnpw di!ofcp!nopBtuf wo jsbi ! gbsbn
gpu_fco,!'gsp!w gqgp, uz!'blgsp!l pof_ o !'peibe

Pckfnpw, ! dibsblufsjaldgl/z!" tges wod elbefqaqmitieid ridkdt 2 databézi

DBE/ ! Qbsbnfusjdl ! pckfl|l CADkwpwWwpphepd! whigpphabpddi i p!
ob! . tofinotp déky,o  _ dlozhy, objemu b ! e b mpb schiniflu@spdftv! { tl .w.o0 !
{ I mbe, ' 4E! hfpnfusjfltfl!lcvefnf! gfesB8o! wjobpwbpwbags w
CADBIM /! Lspn, ! pckfne! mifpgef{rhvelb{ubtcl.Hu!! DIBIE, ! qp,. fu! gpep
gj muspw-o ! b! tftlvgpw.o ! pckfl udepdramging rkteré U ropuBihwlks j 1 !
seskupovani- ! t f! tu-wbk ! {. 1 mbefn! qsp! gspgpkfo ! gswle! gs
kalkulacemi- ' | pof ., o" nj ! peibez!b!sp{gp, ufntdfm,ip!gspkfluv

Datovy model ziskanyz 3D (CAD)modelujetaks p{° qpw !lpWwst uwz! gbsbnfusc-1! p{c
abD.Vnovwychwst uw. di ! b dB) chabifhaklady),t 64 kbl p! { espk! i peopu! bu
fouj u! oBpgeBmetidkd dath.
4D je vrstva informaci o parametrech, kterak3Dgb s b nf uswdndj'e - w- ! j ogpsnbdf!
usw-0o ! tubwfco di! pgfsbd /! Uzup! ebkf! ktpv! of {c
btpw,ip!gm-ov!gspkfl uv

5Djeebme ! ° spwo ! sp{°o _fo ! ebupw.,ip! npefmv-1! wfl!l |
di bsblufsjtujlz/!"Hfpnfusjdl !'jogpsnbdf!tflubl! erg
qs-df! b! wzcbwfo -! dpB! vnpBZvkf! w qp,. ulzmhbseE{ qw! u

gsec, ivIiw tubwcz/

Nakladové a 3D, 4D a 5D atributové Udaje skupint vc k fqlsp&!f I uv! kt pv! qpqt - o0z! c
kalkulace v modularnich ERP, PIMS -systémech (nebo nastrojich podobnych Excelu) at mpv B | | !
bvupnbujdl  nv! gm. opw-kob !l okflenobpeuemjbw' sdpi{!atp vuqvjlo-.! ubl ! j!

SDatributyb! { t 1 «w.0 ! pcdddDnec! busjcvue! {!
Q_j'qg_ qsbw, !l pafbwd ciopli péigbekf kumt! kf | wpBdpgiwddnsmiw, di

kapitolach (obrazek 5.1-8),t f ! pckf npw_ ! busjcvuz! qs projekti eiopmpmp B _ Vv Kk blu
cv, !'sv, o, -lofcp!tf!{ tl. .-wbk !'{fltqgfdjgj! C4D.! pckfnpw



W, QP’ FU! NOPATUW1! B! BV UP NHU JBEL' 'BWZ WBE N PR)PIHS BN

Usbej. o !'nbov-mo !nfupeb! w qp,. uv! nsepdtisicew ! { bi sovkf
mfu! g_felm.-ebk !'kblp!, .sz!ob!qgbg _f!blgptmfeo di! e
(PLT)neboDWGWz di - { f k ! {! pecpso di!{lvefoptu !h!n, _ ! ng
nbufsj.-me-! btup! gpnpbulpdsibwpelbh wkzBbiemkrd !{wb, o 6 !°
tufko, ! kbl p!'{wm-2uo !qgp{psoptu! w, opwbopv! efubj men]/
Tubopwfo ! busjcvue! sp{tbiv! u nup! {getpcfn! neBf! uswb
{-wjtmptuj!ob!sp{tbiv!gspkfluv/!Obw d!w{imfefn!l!upn\
fyjtuvkf!sj{jlp!mjetl]l ! dizczken-ufdpB!ne.Bfd. .wt, nifuel ol !l owfng_

pei bev! btv!b!o.l mbec!ob!gspkflu-!{b!lufs, Il gpoftf!pe

Npefso ! nfupez! { dampaBifCADW csth{{wz d¢Bpwveg pkf t! pckfne/! W np
CADkj B! hf pnfusjf!lgswle! pctbivkf! busjcvugd ptckffneej dww :
jadra geometrie (obr. 6.3-3)) a prezentovat nebo exportovatw! ubcvml pw_, ! gqpepc, /!

Vtakovém q_ gqbe, ! pee, mfo ! peibev! gqpB.-e-! qgspkfluboub! DBE
di bsblufsjtujl . di!'!qgswle!gspkfluv/ ! Ubup! ebub!tf! fyqgps
| bml vmb, o dbrllewBilbkef! p! Fydfmzt *F Sm2 /olf dfpdo QNIFspdft! bt

gpsn-mo ! B.eptu - ! ImezfKiehteam (inikiatonem)eaj drcimifekiem notthadcem ze

stavebni neboq s p k ffitmy/ol ® Bf ! kf! vwfefo! { kfeopevofo ! q_ | mbe-!

l pnvojl bdf!w{ojl lTtusvliuvspwbo.-!ubcvmlb!qgsp!bvupnbuj
& zakaznik-"Di dj ! I lcvepw, 'q_jtubw, u! ebmpevnipamobusp! wf !l tuf kc
& Architekt (CAD)-"Q_j e-o !u_fu ip!gbusb-!Ilpogj"hAmkdf! kf! tu

{gs-w, I pefomflopwpv!wfs{jl!gspkfluv!w! DBEv! pei bed]j
& Odhadceautomaticky provede seskupeniaw’ g p(ERPWPMIS, Excel)-"Provedugs pkf I u! qg_f t!

tabulku v Excelus pravidly QTOERP PMIS), ziskamobjemy podle kategoriipro novou podlahua

vygeneruji odhad

Vysledkem je transformace textového dialogu do struktury tabulky s pravidly pro seskupovani:
Prvek Kategorie Podlaha

Q_flszu OST_Floors 3
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Prvek Kategorie Podlaha
Sloupec OST_StructuralColumns 3
tdipejo u, OST_Stairs 3

Po procesu automatického seskupeni modelu CADod projektanta podle pravidel QTO odhadce
b! bvupnbujdl  ip! wawo .qtpp dife @ pHdbmp 6.k8) miskdme nasledujici
vysledky, které jsou odeslany zakaznikovi:

Prvek Svazek Podlaha Cena za jednotku. Celkové naklady
Q_flszu 5311 | 3 2611 §01 74111114
Sloupec 4 ks. 3 3561! g0 19111 ¢
tdipejo u, 2 ks. 3 514111 § 9171114
CELKEM: - - - 9215111 ¢g
& Zékaznik-"E, | vkj -1 kf! upi p! epdf mb! i peo, - " 4pylusfse vkfnf!

opakuje mnohokrat.

Uf oup! td,o-_!"tf! neBf! pgbl pwbu! nopipls-u-! {fkn,ob! v
pl bnBjupv! {gWuogpbywb{eé¢vMwe bl ! ubl pw, !'nadny debadokontepi pv! q:
tydny. Dnes by diky zavedeni automatickéhoseskupovanib! gs bwj ef m! gsp! w qp. fu! n,
lufs,! e wf! {bcsbmz! {ob o' ! _ bBv-upinpbwpwpwboi frfgl o]} w
gsptu_feojduw n! gs bowjkeffom!vgsszpditniviklfvignp wgpo ulz! b! pei bez-
gblupsv! tojBvkf! gsthlwegptiglpzpclhpt ubsbozgbsfouo ! b! gq_ft
projekt.

PokudbyygpBbebwl z! pei bgowppbpk g mnfitl evr3Dowvode)dvo ||

tzt u, nv! DBrpraxsthle &zécké& ! b! o. { wz - ! j ef oujagjch -upsz!tl vqg
| mbtjgjlb, o ! buswfclvaugd rk t !pdieréode sHadbjsed sirukturami

odhadnich skupinb ! u _ |ze objemdwvé dtributyb v upnbuj dl z! g_fo tu! ep! pei
tztuché¢! ebm di!usbotgpsnbd

Bvupnbujdl ! fyusbl df ICARWf!Ingopns rd, i !! tboufamlpkov) nl ebBfoV kdfills z di r
ziskat aktualni Udaje o nakladech jednotlivych praci a projektu jako celku (obr. 5.2-1). Pouhou

aktualizaci souboru CAD s objemy projektuvg s pdf t v! w ghbl bbml ofmbpd n!tztu, K nv!
szdimf! g_fgp. ubu! peibe!t! pimfefn! ob! of kopw, ko I {n,
we fdilo-tmfeo di!w qgp, ue/
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A— | &
H—89 5D
ﬁ CAD

Pm]l!c! Estimate fdé :'V —;ﬂ%

gl y =
y i .

of attributes

g = Automatic filling

Obr. 5.2-1 Atributy objemu z tabulek CAD nebo databazi jsou automaticky zaneseny do odhadu,
dpB! vnppBZbvnkByj'ug'p!, ful df ml pw di! ol mbecec! gspkfl uv/

T! sptupvd ! tmpBjuptuw! ppwfuujdfo, K ciplyzaep mpbpwedibh 6.1 mb e
gspkfglpeenf ! ubl pw, obpzekt5R-1o-t F-!w)} ! I m . pw n! o-tuspkfn! gs
rozhodovani.

Qpemf !l tuvejfltgpmf, optuj!Bddfouvsf! Dsfbujoh! Npsf !V
[20l]g_feo !tgpmf optuj!blujwo, !joufhsvk !ebupwpv!bob

i jtupsjdl !tjogpsnbdf! Il ! g_fww{levm! VI|b&fewikei nbBnfjf { bdj ! w
wmbtuo lcec!b!gspwp{pwbufme! gpvB w.-!bobm {v! wfml di!
gptv{pw-o !l pnfs o !Bjwpubtdipqoptuj!qg_fe!{bi.kfo

analyzou datovycht | mé ¢ t u- wbk d i p!gpsugpmjb!gspkfluec/ ! Lsp
gs pwp{ pwb u"fobustii#{ bgrs. fee j!l uj wo ! bobmzujlv!gsp!ipeopdfo
gpegqpsv!gspwp{o ip!sp{.ipepw-o !w!sf.mo,n! btf

Modemnif gf Il uj wo ! {fo !tubwfco di!qgspkfluc!kf!ofpee, mjt
nopBtuw ! wbhgwshdd!!lg-{ di! gspkfl upw.og_!fle!ddd gwfktBeg-u I!u
ebupw di!,wlagpewcec! !'{gspa&gl ujwo di! npef mapBilvikds$ pkfpknf, d!
minimalizovat rizka q _j ! w' gbbmf diubl ! g_jk nbulgfjodbdpwvj oavl | gsp ki |
ranych fazich projektovani. O datovych skladech a prediktivnich modelech- ! | uf s ! ep,gmo ! w’
cvefnflw défwpwpl jutwj!lojiz

Automatické ziskavanipc k f npw’ di ! qb§ b gfsp&d lqglewfl £ ! kt pv! of {czuo !
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pei befe-gspw-. e ! qpn paskupoani QTO{Quantty Tale-Pff). Nastroje QTO pracuiji
ubl -! Bfl tftlvgvk ! we fdioz! pckfluz! gspkfluv! gpemf! t
busjcvuc! gswle!t!wzvBju n! tdpthbdzi@ADI bd ! b! ubcvmfl ! wzu

QTOQuantity Take-Off: seskupeni dat projektu g pe mf ! busj cvue/

QTO (Quantity TakePgg* ! wf ! t ubwf coj duw ! kf! gspdft! tubopwfo !
gspkfl uv/ ! W qspolgmanu&lri ¢ RpdPflt b ipsovk d !'tc, s!ebu! {!sec
QEG-!w I sfte! EXH! bl ejhju.-mo di!npefme! DBE/

Q_j ! qs - askahyiml zeldtabazi!CAD je procesQTO realizovan jakosled operaci filtrovani,u _ e, o - !
seskupovaniabhsf hbdf /! Qswl z! npefmv!tf!lwzc sbk !gpemf!gbshb
kvantitativni atributy -ob g _ | mbe! pckf n- 1 gmpdtiibsdwk ml dp emfdprhmhojplBz It
5.2-2).

IMPORTANT DATA
FROCESSING FUNCTIONS

Data Grouping

Data Filtering -QTO

DBMS

ERP Data Sorting il
DWH Data Aggregation
Data Merge

CAD

Data Conversion

o il <G

Obr. 5.2-2 Seskupovani afiltrovani datjsou o f k pcm cf og k9 B ! wistabiztthival
datovych skladech.

Qspdft! RUP! )Ygjmuspw-o ! b! tftlvgpw-0o *! vnpBidvkf! t z
q_j gsbwpwbu! wtuvgo ! jogpsnbdf! gsp! w qpakldder QT®jebec- ! o
|l mbtjgjl bdf! gswle! gpemf! uzqv! n, _fo" di! busjcvue/ ! Qs
pegpw ebk d !l wbouj.Obgjwo !gbsbnfus!n, _fo

Atribut délky (obrubnik - v metrech)
Q_ wmbtujt!gmpbbgsupew! rntfludfqasi-!dfuwf sf o di *
Q_ {obl )pmdkfprov |_ t-¥ metregtskrychlbvych)
Q_ {obl ! (oknp-Ba kusy !
L s p mbjemovych charakteristk hf of spwbo" di ! nbufnbuj dlitAd!l ovf!! {w Iqmb e f!c
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gp! tftlvgfo ! RUP! btup! qEbrB2iRbkobgbl Ufs2! qsp! §p.iimbd et
logistiku ainstalaci)-1 psf |l o !ipeopuz-!lufs ! {pimfedivk !{us.uz-!
vnpBidvkf! g_fto, kj! g_few ebu! tlvuf, opv!tgpu_fcv! nbuf :
{-tpc-nlob!tubwfojouj/

Automatizovany procespec, sv! n QpoBt kfv! bj { czuo ! gqsp! wzuwp_fo ! g
w' qp. uc! b! gmezen lelgkyctochyb v procesech specifikace objemu a prevenci
oben, sweboioglept ubuf, o, npupskfmolo !

Kbl p! qpostupm®TON wf _ nf ! c. Bo' | q_ zdaw@bade ICADzbbiadit tabulkd se b !

specifikaci pckf ne! gpemf! uzqge! gswllel_gseGeskgsng umpivdilobzulf pwlj 7!
gspkfluv!Igpemf! uzqv! {CADdxu fshipnsfj! fblutsy, covzu!zd sppekkfflneviigs p! | b
w tmfefl!qgsf{foupwbmjlokrb5I28)! ubcvmlv! pckfne! RUP

W g_ I mbev! uzqgj dlbri5g3)gspktiwavi!idDBE! yswl z! | bufhpsjf!t
tftlvgfoz! gqpemfluzqv!tu, oz-!'!obqg_/!#Mbnf mmf! 22/ 6#-"1 #N
objemové atributy reprezentované v metrickych kostkach.

D mfn! nbobBfsb-! lufs' ! kf! ob! sp{isbo ! nf{j! gspkflu
bvupnbuj { pwbopv! ubcvmlv! pckfne! gpemf! uzqv! qgswl v! wf!
gspkflu-!tbmf!lj! w!lvojwfs{.mo ! qgpobnocstruktgrpuvmBdelufDiky . | qs p! e

upnv! kflufoup!q_ tuvg!ol.mpwbufmo' !b!vnpBidvkf!pgblpw
Qsz. ! ktpv!epcz-!1 ezdodhadcifwlzyocfs@ klpgqubpk fl lgstbavujul f n! b! g
n, _jmj !l bBepv! . sv lplanedhgtiadice, kiérd se tapgslednitisicie6

of {n, ojmb/ ! Tdpeof{wpwfm!-4El ef! kfl ozo ! hfpnfusjf!lbBe
tgpkfob!t!bvupnbujdlz!wzqgqp, ubo'  nj!pckfnpw nj!bus]j
QTOowf mj . jo! { bvupnbuj {pwbm/
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DATA (X DATA # QTO

 Get the sum of the volumes of elements by type in project categories G—l
> — % Output 1< Ly
9 rme pilvarced sampbe e 6T Walls o .f,:ﬁ" s =3
=P @
Category Eé ‘ ‘Jﬁ?f‘l\‘ LI i
I coos chen o m= oo
Types .a:uu e i {!,‘_' ' 0-
. - - . - = -
vnen | S RS L.

Obrazek52-3[  t | - 0o ! busjcvue! p krbjeku rahrhuje sgskBifovami a ! R U P
filtrovani g s wl ¢! gspkfl uv/

W! obo fn! gq_ I mbev! kf! I pmfn! #wzcsbu! Il bufhpsjj!tu, ol
prezentovat informace o objemovych atributech ve strukturovaném, tabulkovém formatu" tak, aby tuto
ubcvmlv! npimz! wzvB u'!eft wulz!ebm diltqgfdjbmjtuc! gs
b! ebmo  di! pcdigbre6ol3di ! q_ gbeec!)

W{imfefn! |l ! v{bw_f o, nvdfdncbBfb!l aud fstv!! letbBid DBEedcpso | ! wzv
ebubc.{f! DBE! )ecwpez! b! _fofo !lgspcm nv!g_ tuvqgv! ktp
tf! nop{ ! nvt ! pcsbdfu! ob! tqfdjbmj{pwbo, ! o-taspkf! C

v{bw_fo [83pQ GJNgs- -dj!tfltqfdjbarfjdmwho mg!w! dupstpk_jfl e I
neBf ! c ulubcvmlb!t! w tPgfgel!zh! fRU Ps!p)wR vobbo! pejdie{todio, ddilief{ gect pc
qpvBjup!sv, o !'sp{isbo -!lofcp!tpguxbspw.!bvupnbuj{bd
Obg_ I mbel!q_j!gpvBju !vBjwbufmtl ip!sp{isbo !tpguxb
obl!umb, ulp*-1!bcztuf! { (dblZ2my ! iVBy v miwe bmll nvpckepc!
modelu a funkce softwaru CAD (BIM).

Qpl veltf! bvupnbuj {bdf! gqpvBjkf!qgsptu_feojduw n!qgsphs
o-tuspke! BQJ!w! gsphsbnfdi ! DBE-!to B !tflqgp. fulsv, o
{ - wjtmptuj'!'ob!gpvBju,!lojipwo, !ofcplle-!tlusepvkj ! cvef! u

JgdPqTi!) pordeoEfzobn@INspoQzui p)evn Bibwk flof 'tCIIJMNu! ub
RUP! { ! gpsn.-uv! DBE! of cp! DBE! gsphsbnv!ob! gpvi di!

JGD kt!) pyfwme Bfbee'vikGI N _jemgBb, e26fs5p! fyusbl dj! pck
modelu IFC.

Néastroje rozhrani CAD (BIM)-v np B vk ! ept -iopvu!tufko,ip!w tmfe
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nzo' |/
=-B closed data = semi-structed data
v : L 4 W l v
Concept % 8 closedBIM & open BIM
Tools _,l"\? 3H ifcopenshell
,l 22§ Python
Engineer {‘9.} BIM manager or BIM coordinator or BIM specialist

Effort )‘L‘ 13 Block of code ‘!7 Mouse clicks 1 7 Mouse clicks 40 Lines of code

RVT UI, Visual IDE e; RVT UL 9 BIM UL
oy ey O

Input Vlf | .
i = - : I i
T = L
Time 3 seconds

7 2 Qn.dr- 1.3 L E *)

(PR T o M 1H S 1413

113 o

I ,“," j.-lll.'ﬁ-l.i'ﬁ'l LFF-] PRY | 4

Output Qlf s s ;
Obrazek5.2-4 CAD(BIM* | qs pkf | ubo-uljdpvB bwhkBf!_§1! dedldesikd ! _ el e! |~ ev!

tujtle!ll mzwi@pQtdbuek.!

Vysledek je stejny-t usvIl uvspwbo.!ubcvmlb!t!busjcvuz!twb{lv!gsp!
o-Il mbez!ob!qgs-dj!b! spwfi@! ufdi oj ddbr. 5d2i4). Modldsninpt u ! wz Bb e
o-tuspkf! pgspuj!sv, o nv!itc, svlipckfne!w sb{o, !vszdi mv
VnpBivk !'{ tl . .wbu!”  ebkflqgq_ np!{!npefmv!gspkfluv-!_ " n
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