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What is meant

o)A data-driven
construction [

Led by CEQ and project managers

A data-driven approach to construction is the m

of implementing R D RS — Focuses on
reai-lime

that enable companies to [l ITITE AT Ts {7 analytics

Streamline n . . . .
operations & [— R =40 LIVE 3" and operational efficiency while | it's a mindset

enhance . - : 2 shift!
collaboration | LS EELLEE S| ultimately creating a

sustainable competitive advantage.

The uitimate goal
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MySQL (8T (3715 - 46 I35 GNTT RDBMS, T LAMP (Linux, Apache, MySQL,
PHP/Perl/Python) SGITH We*f| A6 STZCTeT 43¢ TE FIAFIAOIF TGy STT (GLOANTNTH
AP IO XY |

PostgreSQL (ST CT15) - Af6 JF( SN WITSS-RAE =1 S5 W, 1 O fNSaramsmeT
433 OFG (IR G Al 5w | A6 Gioa FTHTIE TN G F SHNTF |

NRTEPTREG SQL TS - MRTEHTHL6F JH(6 G 6N, I FCATRAG ARICY AP
(IO Y (FATTNT AN AT ALY AROHFACNT I3 O BIF [NATNSIF FIACT|

WAIFE (GBI - I2& ARSI 32 BTG AT BT II%6 AT *S*At I8
RSN (GO WITAGTNG H6 NS T JH(6 |

WEfIGN DB2 - IT§ FUATIINRAT Ty TFIE, T FAFNO! 43¢ o1 ARSI f=ver
2 HA|

SQLite (8T () - AT 1T TN INRTOG (GOIIN, TT CNIRIZ AT ¢
FITSHNITS HTBINT T3 S, (T CAD (BIM) &G (21|

fRfler ITISCT G2 (GOIRS MITANGTNS NS - MysQL, PostgreSQL, Microsoft SQL Server,
Oracle® Database, IBM® DB2 4<¢ SQLite - FIICNRZ (OOIF MY FIG B | IR NS (GOIIA
TWAGLN O N R[Rfox TINTS AT I3 TN AIBEANR G St g3 TN
ST 27 BF, (F6 STIIARG (ATF WF FF I=& IR0 6N 1S (751 3.21)1 -

Statista [48] I ST AT, 2022 A RS (GOHILIT WITNGTNG TGN (RDBMS)
IS (GO WITNGNG HOONSET (WG ALY AT 72% R |
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S oous DetsbaseMocel, | OLonSoucews
Mar2025  Feb2025 Mar20z24
1 1 1 Oracle® Relational, Muiti-madel Cammercial
2 2 2 MysSOL Relational, Muiti-model Open Source
3 3 3 Microsoft® SOL Server Relational, Mult-maodel amimercial
4 4 4 PosigreSOL Relational, Multi-maodel Open Source
fonaoDE locument, Multi-mode Open Source
b 7 9 Snowflake® Relational I

Open Source
Open Source

9 9. 8 1EM Db2 Relational, Multi-model Commaercial
10. 10 10 S0Lite Relational Open Source
ke Cagsandia u Open Source
12, 12 11 Microsoft Access® Relational Open Source
14. 14 13 MariaDB Relational, Multi-madel Open Source

plurk afch emgine SOITIMBr Iz

1208 Multi-model Commareial

17 17 15: Microsoft Azure SQL  Relational, Multi-model Commarcial

f351. 3.15 FIOARZ (GHILIN TIRAEI ST (N1 A0 6%©) DBMS TR (8837 [49]
S /

ST IS (GO FHN FAT (¥ AZG| - GNP Tl AYFFNIS W QG121 PostgreSQL, MySQL T
SQLite A9 NTOT 8T (T TGN RAMTens Torers 492 Qo1 ARG SI6rT e
Windows, mac0S {32 Linux | 1 TG O X ABCHI WA STIIHATRG [HNH, TG GGG
A 43¢ FNUPIRA W11 11 @RI GRia, N6 10-15 NG @F ST (N =11 Srwar
T30 59Y T G0 NN (GBI NCGee I8 CofF T4 (R, 4.38) I-

TR NN (FEANNCS FTOG AITIINST (T, TN STIR AFGTT, B9 FTOG T NRLHTF0
GR) AITS T, O FIAFG [ JF0 (GOIIT BN FA TS - ANEHAO WP VBTN
TY ABO (GNCACSIE TR | (FIOOF STANNCHAT FIAC, G2 (GOIIN3fA NN FITGE Gy
RS2 FH RG] F T, G133 AF6 [#I1eT IIZFHIR STV AT (T (NS ST ST LG (AT
=Tel FAE|

RDBMS S~ IS SN 472 ROATNqe amewd fof$ R 903 ooy (@, 3.16), T
FPNNSEHE FAFTONR (GOl AT, A FT q92 [T FA0@ TV I - WA, SifF 433
STl TS 42 FACO |-
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PROFESSIONAL DEVELOPERS LEARNING TO CODE
— 0 I oo N =
wsce [ s m— 00
S S ——.
microson s Senver (R =2+ 2 eoszresol [ N == =
morgore ([ 25s6% micrasch soe secver [ 2o 5
retis [T 22 sariane [N 230 I-:-
Mariab@ _ ITES% GI Firotasa Resdtims Databass - L
micoenct: [ oace [l e srpucTuRED
pyamodt [N 1031% cioud Firestore [ 6.75% DATA
oeacie [ 1000 (B Microsot access [ s:24%

RDBMS 3 ST FIT FAT (LGN StackOverFlow (TI28 W36 (FATN) 57 IR O[T
(I (OB IR PLACEN A W IR (FING IIRF FACO BN (T STNTE JH0
G (RDBMS Ve A08 foiZ®) (G837 [50] Sroyamst) /

RDBMS fRGATII91T9T, (GBI AN EST, (FTNTHINE TN W F(F 43¢ NGt 204K Ol - SQL (CHIFHr6
PR IS IR B, T AR ROAFCY 0 Y ]2 (GO AP OAT TROG AT,
HfIION 432 RAFT FICS SN FE| SQL =6 [e el PN efes (Gore S F1ey FA 24
S|

CGBITATH SQL Y AF3 TN AJToT

TRTETINIET (GBI AR TR0 SQL OINIH AL SR SIS OT FIZIANEL NGO (TN, AP
TR CAGAIG) QeI 2 Y I (GO AT ST FAT 438 AT G NS A FTw351

2SS AT O (SQL) = A6 RTINS (1aNfi ©ray, T T=oFS (GO Oy
STF, AT BRI 432 REAITE Gy FOGIRA FA1 (AR SQL FIRF A1 R (GOI (9,
ATETAN A7 SIS FAH G, TN FIEFIOIR O 00 (I F41, FFFe0Id 41, IFfa® a1
GRS TIPS R TSI FA| A (GBI THCII Gy JF6 Yol AT FRIAF Gy LK, T
ST ALTFNSNII AN (NI Gy JF0 FRATGAP A7 FINERGG NS AW
I

2rOIfeno* 6N SEQUEL-SQL G A 38 (PN feid TN Wasd =¥, (TN WA,
W2fIAN DB2, MELGFPTHE SQL SETF, SAP, (PGB O 38 MR F G, J1e I NIIS! AT
TAPGRE A8 NAWMGR 7 BB TG SQL (BRIAT ANY FIG FAF G JNN LIS 2 H
AT (A2, T (GO A FIG FAT ARS (FACI9, N7 932 FRLFTFIR G FR[ATGHS 2T

(GOI SHIFHT (S q3¢ ARG (DDL): SQL-4 (GBIIATH (5 (©fF, AfFIEN 938 R CFeT Y,
ST WY ST B2 F1 I A2 (OOT ST FIICAT fNL F21 7 | AWM, Excel-4
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FIGHD NHE MG I3 (TSI S F =, (TAN NG I (GBI CTESFTI T ST TP
ey

(GBI ARG FIHEFN (DML): SQL FHNFSII (HBT (TN, ATIS, YR (FeTl A2 T AfSTe
BT WA FACS S5, Gioa PN Bfe fRFEE011Re, AGIAT 432 (BRARFET AT T R
(27 3.17) | AT RS ATV ©F AT AR Gy WTo1eT fGpIpetr= 1 [y WIteprd
TG =T, T A FTOH [T F(F 97 W6 TSI AGTT -

S fRTFT (DCL): SQL RSN IIT[IINHE TN (GBIH SITHIK WEHIR AN FAO
SR, TN ST TR AT (LA TSR SN S| SR, JUHC SICH A (ST ST
(T2 FNSIEI V) WY FTOG A FIANSFTL WL WEFIF Rorow~a G Sifoe

BT ATGH |
D ProjectMame Location Budget($) StartDate EndDate Shatus
Shy High o i Yo SOOOODD 2073000 30I3N-m n Pragress
- _ o '_ - 2 dreanfised Schoal  Chicago 200000 202350501 30230330  Complated
: Rhwersachs Plaza Sam Francisse  G00D000 2013-0595  2024-05-14 m Progress
&  Downtown Bridge  Saattle 000000 20250201 2025080 Campilated

v

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

ece S0L

e
—
W

S 0 L GROUP BY Location;
@p Location Total Budget|$)
Chicago 2000000
Mew Work 5000000
San Francisco B,000,000
Seatte 3000000

%7 9.54 SQL-4 DML-4F SAIRAY: TG (OOT ATGHIFACT Tl SIS0 (PG AN
TN T AR, B3 3 TR TSR/

AT (GBI AN PG FA ARG B (OI(e1 Ol [OGHA 8 FBTO FIIHCNF WL | O] (GOIF AN
IO AN AN JTHET FIAFITST JI NI T (GBI SFHF CFG ANRZod ST 27 -
SAfEF G e SfF, 933 92 ST (NN D12 FrPIFer I AT | Mo g7, IS AT (Q6 (6T

(TG FOGIIER TGO 98 AFEENE Gl WIKS RGO NN 2, IG (GO (O AN PGy FAG
T SQL W8 SN |

ATF S SATT SHANI I8! LT 2 FATNF (OO 684, T ISR T=NF® (OHIITTd
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G306 g, ROV T T 9 ATV 27 433 REITNGF NN =0T | 1 S S (o=
GEANIY, (TUCN T SfF WA e AF6® T, FATNE (GO O FAN SN ((FF6 FA 2T
FINTHFET (GO BeT~y, Af fRRfafe sk omw <

P2 AN (OO FATCN FrIFA ALTHIHTN NI ST AT AT

RCITNGS TS T o0d FAT, FIET SYNG TGN FATNS (e 201 =7, 574 (67 71
RS (BOI ]2 (GO CONATGA MY PG WTCARGH, GAIRITIAA, (OO (FTRRAGH
fFEHFGIA|

AN fOf@F (GOII, IS (GOIEPN, WIATE ARFO, J2B6aFe q3e J28feF fofgre {91 (o
CONAG (O AT [TICT ST 2 I2TT TS NYARTEANTS [FBNTS WAGAT F - " (GO
TG (BfIeT (GO FIWG" 72 "(TOT ATHYT FIWIG A2 TIATE ATACHIG AN FIG: (GOHILIA
=FEe G2 (BT (AFZGS WIEHEIA |

W-FIOCATZ (GOT

TMS AR ST, T TRAEFH A ST FHITHIN IIZS T, OF AINTAS WHIF AF, [T Gvra
& AN O ISV N* WHNYeTF O WBIT GNFH© =T — 7Y, [OhGe, (GHE BHINT, WH3
@FHG2 GIe TN FAOC6F TN A6 Rergeng e, Ao a3 A ST SFRLNT 1Ay
STINGY, (LM FOGIT A2 (BHO ORI ALY A |

WSTSTLETF OF B IV O A RS NG A 979 (A2, I PSR SR ¢ FACT
oSS N, (T (GBI N (GRe|

MRS WNSTYAF OATTH FI6 (NNTS ©151 F1 J1T:

WA AT B AN SN YAF O, A N (G 4 NI (O FAGH B9 (GHG
TR0, NE, B, ol 2enfn

T QI O T WNSVYAS O fGw123 4 (TSI I (OfF ZT: A6 197 F12, GPS (OO0,
Internet of Things (IoT) I3 FaATFd A8 GHIZITFAN, A1 ST26 (ATF A5 (GG F O |

TEVYETH ST AT, TN (BT 43¢ (GBI RLTGAF G SN ES, WFTYAF SIF O 56N
SRS B A WO A @RIV ARCHANT TG (6.7 3.18) | IR YT ST FAFA 72 9%,
RS I3 NS AYFF TITR NACR 7T5Fl AT, Fo FACAF A8 NN TR ACR_EH
SNE FAF N9 SIS SrATEN FA|
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oa UNSTRUCTURED

| DATA
ETL

SEul-s:nucrLrnsn ‘L STRUCTURED 1
DATA | DATA

5 3.18 WHINYAS ST ATGTTFAT BF T CTRATE TLAFTLAF G NFTIAF ST
T NS A VLI /

NSV TETB ST AT 80% STNS SLAT (52) W SN B, TN (AN ROTTSIHE ST A =, 12 T
JR(TF IS TYTASATS S AFF 2 ATGFIHFIT THIZAY SR [RBIROSNI ACATHA FAA|

SCEATEAT IR G5, (BB OANF JF0 AT (NS W 1 2| M AR T W15 yeld
T JHI0 AP, OF OIHF W8FF 3¢ ey g [ [Ress Tramamss wifk FE|

(CHO® (GOT: W-FTITNIZ [ITS[FAT a2 FTSTF LT

i g (GHG o7 RIS FIWH 41 T AFRAE WBGS FIF, FINMGH GHIND (ATF ©F F(J
WATSHINE NI HNETS, (TN 615, FTANF, FICGE BSa a3 fNer 206 YAryd (o |
G2 5T (GHG O [N AFF AIEANT Gy SF Y| 020 I2H FA - AF G 1S 3¢ AFFFNRD
AFISN (AF BF FA (NG ST 32 fSFMR 8 FICTCHA S ACAST | (57 3.19)-

TEXTUAL chriprid

DATA MANAGER

Hi, wa're behind

Yas, wa nead to
@ schedule duﬁ b adjust our timeline
— w the rain by a week
— ()] I I 0

5@ 3.19 (GHG ©T, AF(HT WM AZVFIATHR NCT CANTICINT G IS ST G o
AT AP0 AP/

(GHD O NINTEAF I8 WNINYAP BONR 2O ANI| FNINYeTF W KT Word (.doc,.docx), PDF
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FAWNET GHCNS 3¢ (I (NG (CHTG T2 (txt) WEYS | WASNYP SATT VYT (VA A2
N3 O, (I5THT GG (Teams, Zoom, Google Meet), 43¢ STATHN WGS (F3MGS (.mp3,.wav)
TG, T (GHG FATSET AT |

5@ T4 e KN, (TN ABHIEA A1, Fied *OReA A7 ZEAS [P AT, TS (6 WIS
FIOCNT AMF, TN CNYF ST G2 FICGF (NI A2 WSS A, T SIHA RCATY 432 &FF
JIEIT BN T TOFACT I S A

ST SR FILFI AIZANI GIIRIFIS = (ISAE FIIMNRLZ FIWIG FAST F1| A6 AfTTFe
SYNF TN OGS TN FHTONI 1530 FACO SN F(F, T 2O IJIONCNRE OrT A
IS I

TEXTUAL .___ A TEKTUEL_ -ri— A ETRUCTURED
DATA = ETL & ' DATA
| N [E2] L_" EXTRACT
1@:
TRANSFORM
‘ LOAD

5@ 3.110 VTS TN FICNRLZ (GO TS /

NPT BUYF FIAFICNE TIZF FAC, A6 TN FTON FIOCNRT FIH FNST FACS 21 (57T 3.110) |
2 AT RS FEFG 1Aty Row:-

(BHG TIPS (OCR) — WY 43¢ TR HABAF (WRF-2ISNCI19T FIWNE FATEI AT

(BHG fRTATY (NLP) — AFIFI S STAFS et “WAIMNGIF (S, AT g3 Se4m)
FRfFTen folzw Fa1l

BT (NN — B [t (W, A5, P 1357 [Foge =411

FNPMo I3 MRS AR, SN FOMNRZ SUF (GOIITT XS FAT (IO AT I3 FRLFT
fRrenfBs a9 IR SICSHN 92K [T (ICO A |

11
-t
1]

iﬂ?

!

>§}[|

WL-FTOCNRZ a3 G FIOTAEZ (GO

WLFOMARE O AF6 NHE BIAF HLNSN AT F(F, O 7 FCIR FHAT A FIOC (W2 IS 4%
YR O FIICNRG GAM ((TVN: SIfFY, FAGIAT NN 433 TF INCH OIfeFl) TFGS B,
AL FIWIG6 [N 2AFF A ISP ALF FANHR N AAFON AFIAOS 20O I | G2 I
ST BHIRAY A SO FRAMNIF T, SN FIOGR [RCAG A7 STU0301, T R[S FINE SHAZH
FAT (IS AT

WL IR O [T F WA IS SATT QAN =G, BT (TR NN AFF 37 60w
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SO B G Ao S AT FAFACTH TG |

WL FIICNRG ST SN PG 5, I TS ATTITSNAIA BTN (IMHLT I B,
STYTIIST I BN B A6 G2 I (T SIATT FICNE Ao eTor ASH
YIRS G T ATGIFAY G2 RTATCR Gy 2423 &S Fzfod
ATIG |

S WSS SATT A FG| FAT (TAMN A5 ATHT ATACH, (AN WL FIICNRZ S A FAHY
QEINIYAP O TG AN 73 ATV VLT ST FT (0O A

T PO O — JH(6 TR *F7 TN STANH I =4 FISCAF ST I A
SIS A6 TS N, GIG, (ARG N (N2 (U Y (VOGO (T, B, (HTF)
TS AT, PG O TC WLH ATATCNCEATONS SHZHO =7 |

Ty e SR ©20 [Rfow ATETT 2187 I | SHRITFH, A8 N AS9S 2 AH:
ATHEAN G133 AGTF AV — THNFI, AT 72 LAEF ©UF 7= (B[R, OF IF0 I35
FIWI6 Q|
TE 43¢ ATF*E N — PDF I DWG 12, TN ATH US43 (VOISO 4199 Hd, Ol
PO [N ST Qo

PTG STAA6! — MS Project, Primavera P6 1 SRIHS fSTSGN (AT O, W IR [foq
ST AHCS A |

CAD (BIM N(\G#T) — SIS SHATRINIT LT B, Ol O GHZ[HNA STHOSTIL A ABHS
AR B ST FR|

CAD BT B8 TUINfoF OArafe] WMLy o AR (XFI7 FAT (IO AH| O SN
GO CAD (BIM) STFH B0 YU AT R WA T, FIAYT I, (TAN 2157 O, A2
FANT A FNBEACS T A U7 AFR 2513 [eafos =71

TNFS3 (OOT G433 OItRd ATITST

AP GANNSTT (TONGET ATTHZ (BRA WHIH, STITYAF A FLA NIV TINNO SHARFS =T,
O ABHT GAMSET SUINios ©F ([T (i [T CAD TRl LN (of I =T
®@ 3.111), T AFFEI CAMNSAEF A2 (2D) I SUIMN[SF (M2 (3D) 4 (376 2o [RfFwend

FOIEATRG A TN A I-
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3000 BCE - 1960s 1960s to present day

(@ %]
HE/N

g
physical medium digital project data
(artefact) (CAD data)

5@ 3.111 CAD SIR&MNSF TMNGF SUTFH *NATTH LI (ATH (GOITIT HHI BNSI
(O RO FEG /

fRier G2 FINTeT TINSF SATT AN FT FAI TN fOFG A TIZF CF 4 BfF® A1 (IS A

(G@a3.112)-

AN [ASOFIY: CAD (BIM) STHESTIRI N RTIY GIfifoF (HFII WLTTN B AT
TOIMSF SIS AFFI AT AT 33 RS FHHT 93¢ oo
R G ATAGAIT | G2 ST & FRAFTOIR N A CFaH, SfeTGN, (AT 12
AIFHT, ATTO (O A2 TR 8 AT WO TNy ATHCNT SN BFg Yo (IHEy
LICICTCR (43105

AP ORI ARG (FNS AFION (A, AN ST SO IGH

TS FTONR RO (AN TWNTTE F TE (OfF FICS SN FH | AFH ANANF Ay
fOTTTATRIGHN TS TN AZVFIATHE WY A FE ([QRIGT AGICS STRITST FCF, T ey
AT ST ]2 TN STHT FACO FRAF |

ST A Tifod N7 g3 I AFFRATS, (TU [fex it e (T4,
TR JI2 (TIET) N "GHIFNOF FeTH" BIGI ANTR{E STo1F ToT@ BFFo, eI A
G316 o1 GINFT AT FH | AT ANSFF A TN TFESTIII IR TS GHIfNfoF
SN WS (A2 BF® FA0e SN F, 1 VT A Farw 7732 o AfStay FE|

ATIA- NN WFTBTI AT ARG (AT, AN GioeT ST AT ST, ATIHA GHIifes
AT W, RN I TNOH GUITNNOP SATHN ST HHFICH AU FIACRA (AT, "A0" SO
1 DWG, PDF, PLT IIICG), T fOfST® AFg AIZNF A3 AT (5@ 3.111), S G IR]
YT, T A2 GISTCNTHIR IR I GATANG AT A GATA I8 BATNSAT BT ey
28R FARAI -
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VOLUME
o 4 CONFIRMATION

r

% DATA

. VISUALIZATION
N/ OF ELEMENTS

g
COLLISION
CHECK

5@ 3.112 TGOS AN ©fFoN “TRINGAwf 2fesd fOfS, I AR AFCH Y6 938 IV
NV T TS T/

G AR TS FAT 438 AT FIGHO o FRLFTOR LT ST FAT IR WYNF CAD (BIM)
TAGNSETe SfF6N WO W[RONIT WG, T [{ONT SIS (@ ST (I
TAING ©feToN (AR FIfFHTON 2198 FATO STHA F(F, W OeoN ATATNORBE 11
AR ATICH QG2

YT CAD FAGNST AFHT CAMNST (N7 I3 FIOIARG FACO SV F(F, IO ARG
(GBI (AT RGN PICBIN /R Gy CHAIRIE (B 3fe] 411 -1 A, (TN YFCES YT,
SISO (SR A €02 RS AR G (57 3.113) | CIRRE*IN, QTO (BfIeT g AT 2nfyg [y
S8 RGP SRRV 3T ST "N 1Y J7 ATV IR LT ACATEA R -

= model £ pata £ patabases = Systems

i ERP1 ERP4 CPM

% q;&% . EHS EPH ERP3

H.% BPM ERP2 IHS
GEOMETRIC [ SEMISTRUCTURER = STRUCTURED [——
DATA CR DATA [ DATA HH

5 3.113 CAD (BIM) A& (GOITITH OF FLTF B, T W HGING AY
JRFAY G2 (AMCICIR Gy GG FAT AR/

CAD fRTICY JIIZ© (GO AR FIMOBAT IFLTI I, CAD SN SS (ofF Tuififos
TATRM AFGATTF AHD YT ST AFN AITS TR A6 SAMIAT THIFNTS e ROrafe w12
G FIWME WG FT (V61 BT (AFVIAF I - NSNYeTF) BoTH2 Y FH |
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CAD COOT: fOGIRN (AT (GBI ALTHT

WIYfNF CAD 433 BIM PO NSfAre w2resfd eiong Ao, argi2 MfAsiaie SIWe SafFe 3T
DWG, DXF, RVT, DGN, PLN {J8 I3 | J2 SIW0WfE 2D 3 3D SO 4N NILGL/d ONBANIH
SN FCE, P2 Y SIS g7 WIS A MY ST=AF© IR0 ST B | G STICETT
RIBIGRIIGR

DWG — J35f5 II2NIF FI2A FIWIG, T 2D (A FN2 3D) AFFHI O A2 (VGG O! AT
T TS 2|

DXF — CAD SO @A W& 2D U13 3D WE [RINNIF G G436 (GHE a6 | A6 TS,
BF 32 TIGRGE ©T 417 FF, ASCIl I3 2N SoF SHBNH2 TNLN FH|

RVT — CAD (G Gy B0 I2IF FIIG, TN 3D TUINNTS, GATHITNG SIR[O6, =6
4R AFFHI MRAMNCRLE TGS |

IFC - CAD (BIM) fSICou@fera e fAsitas o2y RN T 46 (e (GHE Fa6 | afo
TGOS, TICGTRA (AT e O T=HS O VG FH |

G ATNTAT ST AWV TTIT° =T: PLN, DB1, SVF, NWC, CPIXML, BLEND, BX3, USD, XLSX, DAE|
M8 9B BT 432 (TN BT WP (AT foR, (6 3.114) AT AP IF2 90 WGAH
fIfON THT TAZNN FICS NH| Goe AFFBATE J2 FIANEBE A2 STNSA TS 2T —

WE (ATF NGASHI TNTT LS |

CAD (BIM) DATA

Geometric properties Attribute properties
of projact entities i propect entitie:

RVT IFC NWC CPIXML gLTF = UASSET = USD DDC

A EE W A e

54 3.114 CAD (ATF OT FLTHVF GHIAT TIWI6 (el BREP I MESH TRAIMNGIRASE W4Ty
TS IRT TR, OHE SIMRIRAGE ST FY ST[H F /

TR TfA® TS TS N3 AP AST SATN T=F O ST FACO SN A2 TNH
S FAMIE 76 o OF APH ABGS IAAE;

TUNfeF ANANCE — WICGLR T AR, WIZ A7 WFIF N FCI | SIS 72 I B2
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ST FRIBITS STATST I2CTF TS WLTH, T CAD (BIM) TNHNSFHAEH BEANF©, T (S,
RSt (IS — RST O 499 IR SHFIY, GAMNS AFE, A& (AR5, Sy
NG HIAT A7 NN (IR T ABCHI SHANTHNS AHCS AT |

YT FFgefare TfERove (o RN 9Fy R IRT 98 SR e
CIRTEresfe R F0, ATINE, RARTAS ARSI ST M F0 STHW I ]2 fGonEw, [N 43¢
ARIGIANT WA AZAIHFATHR T TS NI [N FA | SHRATHH:

TN I TAGIE G Brard 1 T: FNI 43, 6 A1, (IR i (57 0.29) |
(MACAT GF OAFACE, OIH fRAIEF G2 *13 [NHI4F (AT Sfg ©F A6 FA1 27|
AP ICHINT GF ANTRAATR, 1Y GATGH, (FIA (§F I3 OITRd ST ATV
B GBSk

AR ATAMNCRET CAD-(BIM-)FIRe3feTd foord g1 IR (GBI HIEF© RO A - I, HATSH
1 CAD-IF TOTB A FIHCAF AfS S ICHTT FAFdA [N AT TG e 42
ARG AFHA SUE AN FCATIE BN I3 ANCHAA MY JHF[F© F T2 |

CAD (BIM) 4R (2SFI9TG RIS ATHINET =1 fSTGO NGTAT WSTS AT FISCH (I FT
g3 RO A7 AT, I B0 =7 I3 I(F, (BT PO I3 [NoTonsf@ 2wsfo~ 47,

T SN I GHCACOHNL S QroTR|
Window ..| Triple glazing
| Type _ Typa of glazing |
TypFa Tripla

Window, TypES, Double giazing

Type Typa of glaring |
TypF3 Digmilale
Door, Tyvpel1, Leftt-hand opening
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ST A1 2002 ST TFEHSTIF TN ST FIACY WFN TSIACGT YAL AN o
AT 2T v ¢. b RfFTI= TR 2AfS 357, (T G2 HSF 12-Tor ™ I3+ FEAN 0N WeH
G A6, [T R AN 8 THFAIHCE TN | SN WS Bl F1 AR
(T S FIWIOF NAFIY I2 FOoOBfF FAMO q92 AFFI GV T VT
FRFIRST ACITS FZTF (S AN

TFIOGIFISTT 05 SAETR B0 NI S, T RTY S TG (GO RIS (F TGS FIACR,
AL SN Z(AT "NNAT 412 RGN FIWNOT (OO11 R NIFNE FAFAN, AICHCH YT ST (AT
RIS ST, 1T ABFOTS 77 =T, A6 (WG (THIIN 43¢ (U AN NG (GTF ([ SFgoy |

(GBI fRICTF 32 (GBI WITNGIER PG SIS 60 MO G ST ANTHE, FIW6 478 I 5%
TF| ATT GF-ANLWN TT ATIGAY (GO (OB (Ao 32 AR G T =T, TN 2Are=r2 [fces
COITATS (STRCETS) RN AP 3 REAFCT Gy SATHT| 73 W 9 *N01e*Y SN SIAE N0ofets,
T, * o tofR a3 ZIROAASTST “IHrT I 2| A STNAG oy, foggaenzoem=, [Franfbs
] TR ©F B THF NI I =

ST (GBI WITAGIIL DIOGE FNCTS I0 77 (67 3.25): -

(O0T ATHIF G2 NI (60%): NTHF A7 PN (GO SAZS [[REATCF FIOGF ST
BOIALTIISTSIE FACO A A2 PG TN FAH AT @A {AT© 0O AA|

(GBI SR (19%): (B! fISBINTHI T3 AL BIAE = 2ASABF (ToT (TowfeT (4fo| o2
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(PN (BT AN 293 "SR | TNl =¥, M TG ST SIS
Gi6e B (O |

NGt/ (AR AN (9%): ATTHNR FICT G F (ATF AN THIST TN To FIRT
GO TV =18 PTG (NIRRT WO NP SICETT B NN NGO TBRAIS NG FACO
A

NI IS (5%): (BOT AT AR ANAT, REAFF M N[V, [fox M (A0 (T61
ST, fOGTIIRIG™IN 92 RTATHT NITTN T (IS, AN A G 43¢
(FASHT 6 ARG G STATR* FH0© 27|

Mining data

Other for patterns

Building training sets
Building training sets

Collecting
data sets

Cleaning and
organizing data

5@ 3.25 (GOIF S FIG FAT (GO WITAGIIA FRCGTH (I SN (FIATT 5 B (B8 [70]
/

G2 YN SIS RIAT fN*© F41 2OTCR| 2015 S BizReport-4 AFIS
Xplenty STTIFNT Sy, AT FRCRFY (BI) ROTTSIHI 50% (ATF 90% STNT fRCAFF
G (G0! HBRore I = |

(GBI AAIFF, TERIAT 433 MO NS 7S] (G6l A FNHFIN e RO TG JH6
STNICATE AT fOfS CofF B, TN (OOT RTITSINT TN 90% VIS I FA|

G2 AR I, T N IRTFIEE TGN W, O WMo wFeo| s (SR o
WNBIRIFOII AT FATFS [P BF, RS ST FF 932 I7326 I F6 7 At (g
(TS AT A% BIACVR (GO ARKHF G2 NAPALT AT - GIHPORMET ANALY T A2 BIP IY
FA (A BF I AN GFF QAT TIIT ] IBM6 THRY NOGCA T S - WYRF fGGore
(IR JHT0 T fofS =0T Gorgl

WO, TGN FANSF, ATHF A2 (GBI WNFAY (FIANG [[RTTIERA STNCT IH6 TG WL ((GBTF
S NG 80% W) I FI I, I WYRF IINNS AT W Ovd FF IR
STERANES VT FR| ©F, (FIA (B0 AN A2 ARHFIFIY (FFANT O 2R[AMRT AAS N
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TREFINNL FIOL ST S N | AN I3 FIICHF HHCT JF6 G (GBI NG (N5~ F4T 2,
[ NS (GOT ATGFIFICTI 2T SATT AN ISR FI 43 FIAFIFONF AR Ae1I® FA|

(I(ZQ ©T ]2 I 755) OF, ©I2 ©T NG (IS QIR0 9 ATIGAIT ST [N 1 tofF
FACS STFN 28T WFGN | FIOCAF B I BATANI NCHT =01 IR FAF “1afod B fofg T,
fSID 24 WO B1F® T =T FOCNRF, T FPOCNRE A2 AT NG | A6 Wrwe [foq Fow
T BT 3¢ 7 o *1f& 32 HeTer ez

(GBI NTG: (GBId WYY A=A g2 SATAITNS NTLT STSTITST

BT AIIZINNT RFCFOIR 52550 T — B A9, A FTFAY G ZSIEI G ATAGATOI SN
fOfS A1 O NCGLETT N eI ATLFT A SO TTH “@fo, T FIOCNF BF A2 SAAINT T
STo1E FofT A @O GO fNog I

FIICNRT ST AHB =N 432 YNAISYeAF FN1 A0q0%: A& NG Farw 57% GRes
WP 555 | G2 FINBI0 ASICAI9TST, A FAFIR TG J32 SQL 2%, fF=oIfe
38 STAZSTOF AT ST FIBPINFO! (N*o® B | SHRATHAN — (GBI (RDBMS), ATF,
csvI

T FIOCNRG SR TANT FIOCANE WL~ B [foq T [(foq smiBReea it ar=ae
FACS I 3 (AT I FARFS (O AN SHRITFFHN — JSON, XML I AN THCNH
TIMG| 2 SR 04 RGNS I4N GO IB A2 OTHF WL ST™HF (O FT ATAMG, O
TN, A6 O REAFY 32 TNBIFINF Gi6ed FII (O |-

Data Model Storage Format Example

Relational CsV, 50QL A table of doors in Excel

gﬁ% Hierarchical JEOMN, XML MNested door objects inside a room

@ Graph-based RDF, GraphDB Relationships between building elements

_||||_

G ©F — A6 JH6 (NEGT TN, T I B [FONR ©F 515w, JHaFvo 473
RN AR/

TS TIWNGA AN IO B2 [Nod I

% b1 32 REANNR SIS @Fg=yof =W — S R (GR{7a (SQL, CSV, RDBMS, TN
OIS (TOIIS) IIZF FAT (TS AN
TR FIHCATF TANTO! ATAGN =TT — B JSON I XML IIZF FA1 6By |
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I SATYFTI T GIDA ST AF — AT (GONITBI PITAF©T 478 (FARIAS (o® FA|

FITFIA RTASRIE (GOIIS (RDBMS) 4 TS ST@T (TN, 7IG) JF6 AR SHFNS =T, =2 IF
IEresfE (BReTa TN SHRATTE, "I IO SN JHf6 (BRIt N 1D, THel, &%,
Y AFSTAY 993 T ID I O (g AFCS AT, TN N0 |

FITHIIE AT (GBI (RDBMS) d ST F S (BRI WIHIH 5175 2T, (T4 A6 (@6 a6
B G (S, A9 FATNS O ATAMNCA | (BRI FIWIE AF(FI WIS 0T JOIF (M4l T,
(Y AFSH SR GF0 JIF AN - TG, T 10 W= ARET 43¢ (IR ICMR, 43¢ TEI S

ST N SRS ARG Wy AP =31
&S #
@ AA

Door ID Room ID Height (mm) | Width(mm) | Fireproof
A|Ej-_ ID1001 101 2000 200 Yes
JET_ D1002 101 2100 BO0 No
JE= ID1003 102 2000 850 Yes

AFFI "MAGT" [T fSB SATING O (BRIAT FIOMCARZ TG /

T FIOTNRE TIIE, (TN JSON I XML, ST (4% 1 (A6 WHIE SARP® T, (TUT
TATNS(T TN IB LI FAO N ] SRS PG AFIGS 2@ A | A6 SHNITNG T GGt
STRE WOGE FACS STRTO! FA| AFGHT AT O, T FIOMNRE FIWN6 (7. 3.27) @FFEG FA1
AR, HHA FIONTZ FIWIG (JSON) & JeNF GFS =T (5. 3.28), TN AT (FN - W2fT) NS
(NTHG WG I A0S =7, T ITRI1F AfSHere FR |-
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@ L] doors. json

"Rooms": [ @
{
*Ib": 181, @ @, \ﬁ«,
rn “Doors": [ L
{"IO"™: 1, "Height™: 2008, "Width": 988, "Fireproof": "Yes"},
I {"I0": 2, "Height":; 2188, "Width"™: 888, "Fireproof": "No"}
T
:
{
"IOf: 102, @ @ {i/,.
. "Doors®: { =k
: {"I0": 3, "Heieht": 2008, “"Width": A58, "Fireprosaf': "Yes“)
| i
3 =
1

]

AP HI "M [ROIHT SAATTNG O JSON FINICH /

ST NTGTA SIS (WG (R14R) 432 ST WCET AT () THA GZHS 271 A6 I§ 438 ©IHd
IR N Giod THFSE TN o7 FACo SN A1 ADF TGO I3 FOF O
CFLE, NP SHZHNG AFA (TA:

(G (F74R) AL TSI BfET(F AN F(: 5 (Room 101, Room 102) 4 WIS (ID1001,

ID1002, ID1003)

O (STLTII) G2 TSNS WY TR (AT, SHIRTTAN, JBT6 NUS FOF TG
Y&

IR (NroSER SN T 72 TSISfAT SNRE G179 FE (TR G Sool, 2%, WA
AfSTaT)

331, 3.29 AFHI TIOTI TOIREF ©F AFEIF SN /
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ST NTGTA RIS IFN1fe, AfS6 F5F e AfSH w0 et (A6 | maonefd FFeER Sy aUo™
TN T, T JF06 A0S FOF TAGIE MSY(& W FE| 2 AT, 7GR ([ (Sul,
2%, AN AfSTRAN) FfHT (AT LN BN A3FFe 2| AfFE T 32 o g aifF<s
WS fFONI TGS ZCICZ (5T T=NH WS WATHNT FT 20 LI "V SRS g8 HCOEAG
TEI" dl

ST (GO FTIF T TN SR (HTT TNFRE @ 9Fgof, (T J17FS oy, Ffoe
SN 1 AP TN GO T=NEGSF NG FIF TN | S FIAIC V@ ST=F (OfF F41 5725
(A, CONATTI I ARISN N B NG~ YN ©F (9 FACO® | OF, TAFw (B[R 433
FIOTAINS TN 6 BT G, ATF WSS T=AF© ©UT (V2 - 2-NEF (GOII (ATH AT NG
STTET STLYTT G AT 78 Vg~ OT ATSHR SO0 (7 T |

S TN 32 B RIS II=ERT (S 438 ST T TS S T oo 20w
| IS AT FNBEACS FILFIAII PG B G, (372 A&V 78 T O3
TR FA SFGA| WS G TG AP WG T2 HA|

|
= je=y
[=—— =
TABULAR HIERARCHICAL OR GRAPHICAL
STRUCTURED FORM T NESTED VIEW REPRESENTATION

.

1. 3.210 AFFI OAMNRAT gF2 07 [T FIWNE RO ©UF WO I FI ATHY
HA1 (TS AL/

WO AN QRIS TG (SN WS Gt STUSE TN 20| *1S *1S A
TG TN T A6 OTna (NGF 27 Wod ITF I, I N[ Gioarer 3
T - G0 YT VG ATAGATOIR GeTATH AT IR Gfoed 20O HIF, 2 STNS NGTA
SRR TGRS Gioa | I3 WSS GiveTol [TEHFA I3 (T IRTARIATHE PGS
STHUTINTONI POV FCI (ST |

G2 GOl (FNNT HTEINT ORI I3 THNMIHNT BNT WP ANTZON ST FCI| NG
AfST g TAMN WSRF (FG, gy AGIHT IS, [BIFS HAHT G732 2SNy [ow=
STNIHITNT G WGTAGIAF ATIG | HIFRR A6 IOT 2 (NG TR IF AT WA IO
7 FE, INNF TG FIGSHAFS IIIZA A3 JTNYT A GFAT AFrS FA|
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GIoAel BT BN 3K BAH A0S FA| STFS (GONIT A6 (BReA Gg FANT 240 I@d
IEITT SAFN AT, T AR WSS 2T | NIAGR-SfRIATEE HITHIN Gl SNF F5T 43¢ AT
STNFS (IR SR I AT XML I JSON RN FINING BB GIBH (NTBG SHIFHIE, 26N
Fl A2 TAHLNS R WHITH I AT

TSRS GGl NOARTE (FIT FN P2 LI N, L (T IIZTLPINATHE Gy 8
SRS IG OIFF WG 32 LLM JTGFGIRR G ([T TS IO FR (10 | ST
(RRATTT I3 NGABEI TioaTer 438 SIHd AfFAFICI ST 2 2T AN FS:
Fron No© Fa1 I (T SWSf& YT 20T BIZF FA1 (Y, IO (I8 G2 o J[e
N 8F B

AP APPSR WO AN FACS, OHF IIEF SAPIFO! NORTOIT J3T 1Y I ©ra
SIS SRS ACFH | (ATATROIF TG A2 IF 2NOFHSET JRIFICT 14T (0T, TS FTFINE GloeT
PE G2 (PN O AGT S BT NTFY TRAITS AT FE, I N9V O JHI6 DI ol
FE I, IA 6 APG BT (SfF TR, T BT YT [0 TN BT NS TF | ST Q@RS
T3, A6 WFF (T FreN IR I (G0 AfFTeETs Nt ee 3 o [RIE F4711

WA T 432 fGfGore AfFsi&Ere erng e

fOfGEERSI ST fNfleT (NN (7 956 T ST JArfd 27 o 2 ©e Sifve
SIS | A6 TR IR IFINS G oo B, ST BT BT (T 473 I Af G
SSTINE God BLA| I3 TSR O STS AR (AR TG G IF TR ST ST
BICEERIT

GNP OIF, NS |NF (AT, TN A fR0g 37770 2, FITIFANS (FIe1 OIS fNeF
FIWIG I FIOG COIATS S0 ATHY FACS (M, I ST BYNTG FLIFONI NS 2ORCFF
TN FEJ| AR ST, AR AR YN ANHS 28 [RTTFOmd Wae 5 HTbrad ol o
A NS =V FAFA, GNP I WK CATATNEAT BISY BT FACS G, Ol I [T orwd Jrar
IERIESIEER R ORGSR

YN AT ©2F IR HCE NS UL VNS CAATTNA FAAIG I8 NS
ST FACR, CAD- (BIM)-STHNIBfT 33 ST=FS ERP 33 CAFM e N g fofGome
AMGTRCA [T (ATARGIR "By B 907 (g l1-
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Banking and Finance rougrescs | o
Healthcare weos [
E-Commerce s [ wm E
Education microsattsoc server D 7+
Travel and Hospitality worgoce [ 255
Telecommunication wcs [ =2
Government waioos [N s
Social Media custicsearch [ 1525
Real Estate oynamoct [N 203x

oacte [ 1008 s

M

J CAD
??@ : - BIM
- ERP

IF AR (2AT2ATRBIR ST AFS JRIFIT A7 STATI SCHII Gy 147 53T FH/

FIWG A2 (ATBIHFETT IHN I3 JHFTHOTFAY (FI fNHeT g ST N1 WLNSF WS 4TS
I T 432 SifTe ©W WHGK (07 A2 8F (AT QRN oS q7 FAT WL, g
(ATATIGTHA G FGW 4R WV Y A2 TG AIIARIIANE BT (NGRSl TR NHICH | ST
¥FY Jad (PN, WIFCINCATATT FONF Tgn (GG AGMII MY TS BTG eite
ARSI TS ST AICHZ T, G FAFF, I FIWIG I ST IFH I FIS fG G561 "Sras”
Y TR, MO AR =R @l 81 (A |

I G ST SN RGN STARG G AT BIF 07 NG FITZ [VoF
BT G2 STVRSIFT IGNT G TAZ OY~Z NG GV FI@ VAT
1% IS GIT §S TS ST~ STV STNGT© FVTV® 23/ AT ([IHT&rsr
NIqF GIIZ FIRCET 57 0@ 15T 20 I17 JCET NGB STV ANTGNT
BT STRTONT 19 B ML QNG NIV IR STIPE [GO017 GBI 75
G IR, A G WIS ([ TN [P [N IR

— o 2% (GuIfeliear] 205¢
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Monopolies or tight control
over critical data formats

Telecommunications:
-1G
Proprietary Protocols 1970s-1980s .

Computing Industry: m .
QOpen Source Movement

Document Formats:
PDFs and DOCs Late 1980s to 1990s

Wan Braweany; Mid-1990s to early 2000s
Browser Wars !

Media:

Audio and Video Codecs IHRes= LU0 .

5 ©.252 o FIWG A3 (BT (ATCIFCEAF G JFTH6H NPT (N1 FRIFHT Gy GF6
(SF N ST N/

FAFAY, TS (GO I& SULHGIK FAC, [N g oo sunEs, AfFIFIT a3e
TS FTOR TN SIIRHCEH O FAT (TOT WNGIF, [T, W26 [T G2 (GTSAATIAN ™G
F TFE ST AN BN NG NTOI AT 206 | 42 ST NeTer WS e SEs S
TN RTINS API ST 32 ROV TN 8 STHESWA (O 77 ATIGATT (o BAI-

AP| (STFTF (NANE ZORTTE) 2 B0 WSINE 2HRFH, K LW JH06
COTATY SO SCY CTIHNTINST FACS AICH, (GO I PPN [N B, G (PTG
TITIF ATICH BIO12| API I FF, AR IO (FI LN WAH FACS AT,
OIS (P I 23T O I3 OHT (N 4N ATS A | a6 THESTR
NETABTI VT JH6 TF §f&|

IF ST G2 A5 [NOIANTO! ST (FTG WIFEHFOIF I3 (FANF 135S A FF G
=N WIFOIOR" G TS FE, T TFESWF FAIAZIAL Nod THNF fNoaReTer Jr=T (GO
TS SICHE G |

I ST 32 HMEHINI ST NGTNETO (FeT AT T LI T, I IS AP P 5318
FE| ARASTII *EREAT NS, (GOIF SCHA IF F, FIWG A AP G FIICAN AFISN — q@3feT
332 WFFN A FNSEAE TF FACS M| ZIS (AT T (T AF(6 (G WHTTE FACS YT 2B
38 FMAIII FF0 AN ATAGN 2T, I3 TFESTF I TIIAZIINNL APl GF (T (FNS AT
ITTG (AT AT 6N BfoMaTerd Gy dF(6 S8R INP 20T WOTT -
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Model-Centric Approach
& Dependencies ™ Marketplace

CAD BIM II'IFII,.": closed BIM £¥ Development Eﬁ[a’pnr!
—a - — ALK B Manual process 4 Import
*‘fﬂﬁ ‘{ & . S22 Communities B save Dutput
e 1 g VT mmsu—a—ma&i—nlm-@ B B rables
RNT Lt EIFa:kage:.— P8 pocs
,l ST 3—EA—Dyna mn—é—ﬁpl—-.{ ——— P Graphs
Word gnash board
n " - -A Excel
:¥ ....... ﬁl:"E'f'l BIM E‘O‘wern‘l BIM
i L PO B Manager
CAD 1 eIFC —La—g,—m —B—API— BB

S0 Cor s 04

& Dynamo & AP Hikiy
S AHENT  #FAPIRVT

:::T';-‘; - u’ur.lmges
o3 Gras hnpw—%—ﬁﬂi—‘—'__

bama wak

SEMIE & Rieno AP
& borgn AFI & CAD AR
Mrzhen

5@ ©.259 CAD (BT AfFAFIACTR TNT AR NGTNAOI GHIRAT e (F=1NF (To1
FINCHIN (GOT 2FBTARI T 14T S FCF /

N ARBSTS, (SIS 32 O WIHFEFA AN T W, I8¢ (JT6 AFF TGNy
FIO FACO LT TN | T TN IBIAINI AIICS — O ARG Gre = | BHANS
AFITS — O STNE S IO AR (6T S| AT FA@fs 79:/FT 93 gafge sa=
AFITS, OIAT NIS| TG 2BIACEH, APl GHFINTHHN I8 WIATT (FTG AN STNT LA
ST T I

I TIWB I3 PICEINT SMY IS Tl BYAH JH0 AYFFTS I wF - o g0 (@FHers
SRSl | SYAP SO A&, FEw el LLM G33 FSHTEs RUSNeR 7 ome e
SCIS TGS, NS (FAN SHF ABIRAT TSN IBATN FACO WEFN | 72 (NATRBNT FI06
I e A FIIAEF S fFAGF (GO ATPNAFIF (ATF IS FR| I A, T8I, (AR
TSIGBTET AT AL ARKR [HR® TR -

(GOIF F5R@! 3% BN SAGO! JH(C [Tl 77, 92 NS G2 FrLFMEOR G I
TGN *15 | GAS O OIS, IS AT TATISIT 2T NE Gibet,
IZB AT WA =& G378 HiPPO TS B IGfS NS ieror Jrar #ff = - T w6
([FOAIY (& TorNred fofare fars a=a Afe|

Y8, MNMT I MRAOIRT AFISN 51f5® (521 (ATAZBIRT TNLTNG WGNST TGS, WIS &R
@t 5e g R (o Ao oo uRael SHefd SR TG AN V26N
2T ST M TS ACR, (TUMH (TOT JF6 (FIFENS T, GYS 26IACHA (API) 38
SO NSETT NW AFS WS HAAIRIEA (FH IR

g2 ARISND IF AIMICHN (ATF VAN, NGeTF fGGoE FHre e S MeWF o, (T
CYTATTNE FINIG, W I (B6T RN Fo7er 456 BFgIY GiNFT AT S|
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CATEAT FAWTE fG G2 torTag AfS 5iefsy Afdad~ Farx|

i g Iqg G2 (AARBIF (GOR TTHR F AFAE NI ACE JONR | A AL ASF
CFLEd QITY, 4T ffGoERiee A7 Sfers [EHRe A1 99 FRISEHT T8 I0I0g Fge
DSy TeeIeTol, fRITRE ZINIT ST WEFT I FINGATIL Moo ASSS TRZ | 7¥1F
473, FRTeR o1 Af T AR WE, G FeT G ATFTRIRGG (GO BN NS e |
G2 (PFFIG, IS FIWG A STNT 407 IF06 141 RN w7, 392 IHf6 Frofie (77 R [{@fee
AR

I PR Sfeeel (AT I§ (TOIR Y T=F® I 1 F1 GBIRAR [REFRY, AN S
Rz AfSTIferR s M N Iw1 [y, O (GO [RfAwy WiRFRE gade FA0o d12
WEGGF FTRIMTS! THIN FICS 2ol | BF A, afo Ref g3z FBfFgS7 FrfFIFer Irom|
STFEESAN ATIHIE, A6 TRCTOITAS TGO 2 TN T BHO Gy 2(FIITHN (O AN

McKinsey-43 fRTAT6 S "GH[& (o1 ©UF AJAMZ VLN BRI 72 TS ATANA T
GIATHA FEN" 2013 A, S (GO AS IRF $3 (A $5 {GfeTw a7 FAC0 5, rofd
o1 WTAGF AT, I N0y R, ARFIZA, FrEITRT GR¢ S ASGES | JF2 I I
AR, RGO (GOT AFICE NS I6 N (TN G32 SFMRmE TEoeTe S
G THNITHLNR LG DATCO HRTO! B, TGMG0T AY[&F ASAAN 9O DA

CATEATCNEAT BITOI AT AT 2T, I NI TN G YIS WINS ST (AT 2 ©F AR, N A
fsfir Mg SRMe FARI IG @A G2 SRIPIR (@ol, [ FE@ S g [N
TR WY ATSINSTEAT, FNILNNOII (U ©F FIRCIL I3 B, 1T S S AN BT
(PTG ATINERTT N5 FI T A GINITHZ | SHANIIATHR A4 B¢ GGG ST CofF F4T 43¢
AFHI FOIS LT AN FAT V- OIHA TR, ANFGANCINS I TOT ATHI S
fRtrea o fASaierer enfre zre|

CYTeTT B S STIHT JFIRICIF WIKITN (OIS A2 f=53rer 183 13 (¥, I 1R[]
ORI SRS 7§ S (T M A5G O F(F, O Jf6 A& 432 HeBrag
ORI THAI TERAE SIS FAR | (A SATT WNTON AL S = (T A5
TFRATF SHANHIATHA NS 2MEHCNR BN STt 17 FACS T5FN |

W IBTO (P T=NHCA (ATATROIF TN (ATF S FABS W AT, SR TSIF JHB0 STNCIATST e
fFort 3H: “rafot I 2 ([JY I8 ATFToONR LeTwe Aafoufd I35 FINMoBEH
RS ATIHTI5Y, FIOCNRZ I AZTS FA Gy SATIIN T S FA0© S5 ¥ B0 | Af6 [Rergeng
SFGNS TYN [ BN SY AT AN A JF6 TFOSTN THGIHN (AF AW S
FAS(EI ATAGH 2J|
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CATETT IO FATS 43¢ FReer ot 2f&Rmfs ((2r25ifR Sebrae (39 2nfes) AR
G5 GCe7el GHIZAY T DWG FIWHF Y& G AT | 1998 AN, GF6 THESTI
fRtFeor oo AfS G fRETR, ===y 156 CAD RteFer 36 @~ (TG "Open DWG"
YOV F(F, I 7% 6T DWG FINEI S FIG| FAF G [[RFHIFIITHR [RATE 32 TR
I oM AT (T FETIRAR G NS G- FICRN W) | G2 To1 JHM0 (MG IS
0 MO, T FGIF RGNS (FEANCE GAIAT CAD TN % SIWIG Y& ATINEHK
NN P A2 ATSTATOTYEAD STV (WfF FACO SN FUF, T CAD IS ARSI
RBITY ST=ITO1 FF | TG "Open DWG" SDK, M AT 1996 ST (OfF AR, AT S ST
JIITS T (TUTN DWG FIWI6 AR, TN 3¢ I FA1 I, DWG FIWIG
fREPIFIAT T ST T |

N FATBIfT AN YS9 SIAFGIAS CHa S JTOYAP O TOIR | NRILPTP0, JF TN
(ATATZBIR @O A6, NET (FNSTCHI G (TG YTATG, Azure FNOG A ITIINE NIBISITNTS &A1
JRTR BF FIACT A2 STAN G STRRITT WIZ S FICS GitHub HFAZY FTACZ | (6T (S
(FF) BTN (A Y Al NGARE AFH FTATR, (TN Llama IR, TBRA G2 Al TSGR
AN STCIINOT IO T3 | 5728 TE GRS N FEA (T STHNN (IS o F NS 91 71t
Y[ WSS (Nog (M|

ST (T 26T JHI6 STHE ST SHIAN 72 RO NG, (TN BEH (FG T IK2EA,
LTS, ARISHND 12 RO Gy S |

O OUAT 432 BT (T TN B WYAT JF6 278 V¥, 72 fG G0 HfoRN o fofs 20T Sog|
ASF (FEANRSEE TUNTel, AR AfS FfoRaer, Noma TN B Hager a3
SRIAZIIANR Nfod T NG W F(A SIGOreT AT (FeT FAR SN 2 FR| 43¢, T FA
BFFA T, AT IIAME XX *S(F AICET TN STV - A ST G2 gl ey orw |

ATATGIZN AFTISN: STAN (N TH6 S (THATRE I ATSIA YL
ST

frfier iy GI0 ARFITSTHR YU ZCO%, TN TS SHATT YA WG P TSI | O IR 1,
(OOI-(FEF M@® G STV GO TGN SETT T TFoSTEA AGIET GO OHNF Noaaie
IERR R GRS QRIS IRIRRR G AR R (45

LS AL SN FATSII LT, I2 AFIGNG (O A A TONI A6 2 |
ATAGIZN ATITEN OIM FISZTAR! TIANTE NCGABACE, TN AR, ARMFF N e
I T FofS B0, TNF (T T@N IS 'ACH" AFS A [ (H2G AR NS
(RIRTT =1 - A6 A 932 FTIORAR YN ST ATIGH |

TS NS B fof8 FE (OO-(HES TS AT 433 SIIANT G (P~
oI A A TS ARRIIEN FAo ([ | [ RO RSB SYNE TS FACS =1
1, I3 TRIOVNOYEAF BNGH Va0 RfeTd FRIIGA FACS A



(OOTF JRIHIY 98 FOTCTRGFIT | 97

TGN MRAMGIEY BYF BT qJ¢ STHN T3 TSI IRTRACH (@R, (T (A (TG (A0S
RO YT A1 SR W (AN, I FAN AN 99 IO ONH WO (I7.9674%) fofe
STIGINSF | 2024 AT VRN STNCT, B N (PGS 25% I @ FAW FaNeR =T (ofF
AR | SRS JAGAGN T (IS 80% PG 20% ST =N P

2020 ST WIH(HT NIFN g7, [T GFrg FifH287 [0S [ 120w
FAILANOIR IO 2(OR - B GO FIABINIOT 2 YN STAN I ST gran
NS | A5 FENNSECE I TFESTT I WOl [RITSICRA fNTIITST ST ATy
RINTI9Y Qo2 ©27 A FTHFINF TS FACO TFN F(A|

MR *Arfrer (SR, (T W, FrofEeh gz (Gares, [Rfow Fig O3 W, 89w
G ST F* NS NI SFIF Qe 47|

2019 ST fHGIFONT ST (SISt NG fATHT6 SR, 100 T~ FNG1a1 [T @ronfag 69%
MGG STHN (S TS T2 T | [ROTI IR IG (@FENASFATS: 200-499
FEIA RN FNRR 71%, 500-1999 TG RV (F NN 78% 432 2000 TN &
T IR FrNNE N 86% LS| 2023 ST NN 874574 fRT2H Sy,
TS (TR 96% FSFRBTS ST I TAM e WSGS |

SRS (CLOANRIRL G 2 (FIG TS (74 N, IA2 (TGO V0O, AN FFOIEIF [GOI2A 78
Al GTGTFBTHA ATIBIEN T, AT ATGAT N (SfF FAR | TIZIFIA 2 ORTES S RANEA6F =1
38 (TSN XK FAANTAS | FIHAINA (AN T B9 oz q7e fGFGoa TN
WFTHANT T SR (RS (MR | SYNF SAITOIBf - (T (@ -(FC OFN 438 LLM SIS
BFIHACENR - IT HCBINT BRI A8 THNIRNR U6 SIELTATONT SO F5FN =S |-

LLM & Al - Powered
Vianual Coding Development

ﬁ TIME-CONSUMING FASTER
% COSTLY & CHEAPER

WG T SFATF* N @3fet WRfe (ATATNHE BT Cof 1 =T, Ol O kWO
SIFLTIIN ATV (FIT Al 933 LLM fOf8F STames{&a [T tofF =1/

R ARTORT JIT! ARIOHI VT A 7 3% IR PO SR TIAARPINNN TBI© I FIONM6 X


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

(GOR JRIFAT IS FPTRGFAT | 98

Rl

OTG RGN HEAF "8 (T THEESMICIF YT 2028 STEAR SIFNT, ST (st
STHHSTII (NG T3 0 HIRCHIY (AF YelTT FT AR JFF, IR TS [T ST
O ST #HT (ATF (OfF FAO© PO W ATAGH T OF 51T FT =T, OF AR AT
1Y 8.5¢ R T 2R | s, IW AFSTE (=N SInd NG ST st ST
INF T FOFOIR (fF FCI (T ILH TE), S IIAR (N6 IY 2 G b. b {fers Tang
(RS - a6 HIFEAIR YeTs |

SRCG2 WA FA1 I (T (FIN I TFoSTE SIIAZI! b b Bfera= GeArad S8Ry
G 8.5¢ RETTN Tl ST Fo© T WAR N1 97 W = GIRAR AT 2000
SRS RN 21| G2 FATSIC TIRAZIIAHE GV OGS N, TR I
NOART FIOTOI I TNLTNT G RLTIAML NSO IGTT AUF O fof s a1 o12
(PN - S B (TSI G A6 SIS A2 CAATTNT "B~ ST
(RS =S, SN TOH 20O AT - IV [T ST |

CATATCN GBI SNFITEFEIR FNS FAAZ I WIS 0T Y 7| 72, A6 TNT 43
WFOTIIIGr® FIANRTE NG G5 *1S (O B0, TN ST S ANY PROZIAR AR 98 IH
STHFHSTIID ISR ATOFIAN FICO A

AIRTS REGFF ARICS - ARINSH, I FINNO AIICS - (AT 2EFH S, TR BN
fASTOR RIS - TS I3 IBI ATIGAS FSI BT ST (ST FAK SO0 | T T (FIA
SAGTN IR FICON O ORI AR(EALF 20O AT | 32 T[T (G061, N0oe, {FH6 G2 AfGs (N
FIG FACS GIAN O TG V@A O GG WA (FTH NIZ FAIN | (AN (GBI GIIATC
NES TGN SN, AFITHF NG 32 TSI FINNOB ST ST IR0 HOIS, TN LT
HCEATH S|

CATETCNET ©F 43¢ (HTEATCNET (FI0GF fofare 21 e (FrnAaes “5Jua AP
32 TF IO A ToFANR [P0 TGRS ARFICS II3NTF A FAR FFROR G
AN FACO TN FAR | (UEATTNA FIANF AfS A0V O NS P NN

B AT GIALTINSIR I (TS AT 432 REFOIHA B NG FACA TS
=T

TG ABIOTT FNGT QYNG TFOSWE CHAN @O ATISN V¥, I98 ST Y G FAF e
NfST AFREN| G2 FHNSED (FIH (PTG N, I9¢ OT: AT 579, ATIHCASTOT G AN | G JUTNZ
CATFATCNET 8 SO BT AN ST BTS T, V@ (GGG BN NICTRAT W 2T 8T |

TSNS (LUTAT ©T: FGfGore @S tad fofs

NS FCAF TAH NI R SATO! NI TFOSTI TN (NN 43¢ [NHE [Riworma
TR fNSTerd 7T fRdifae 20afRe, St syfa< fBfGee wfNifeg AREROrs Y F13a 20T RfGrg
ST BT I (TS S FIAFTOIL FIG FAE WG| (LATCNA (15 (FIG V@ IS8



(OOF ARIFAY 92 FOTTEGFIT | 99

AT JF6 BTG >, BIF A TSN ASTHIT WY GLN2 AFH AT TN ANITHF, 2 f5e
G2 CRN-NFNTII9 ST A | TS LA O NG W, 513 CATATHe o273 1 fSfGoe
FATSHA FofS =T 8T |

OIS CATATTTAT STATT AT ST 26T I35 LT 72 TS T A FA0R TSR | A6 42
WAL BT g3 R RZE (T IOl GIFLTATONS TS 56N B

(GO "FATTIAG TSI O FSIIF A [82] RT=16 Sy, 519 Sr21d s
ATIEEANE G IT-GF MY FIG B WIS BF G | THATGI AT SIS ABCGI
fToareT Oy [T 933 Al" (2024) [83] fRTG W=, RfSF /vy 92 S Ny O
fRAINNCT I SR T A TR PIAFI01 I T JH6 T TG | 2 VAT
(O (ST ZCACR (T ST FIAMNGT NPT 43¢ CATACTE ST N0 @fe ST RIS
OIS, ST 566 FANS 43¢ FASHI A3 F©T ATITS FTZTS F(H |

e e O, (T PFeTTCENR Tt BIAT (ST I FIWIHA (A6 [N, 515 43¢
JRIFACR AF 43¢ 5SS CAEATTA O TS 32 AIBITS A FNREF 15 96 @Fgyf o
AN FE (@ 4.114)1 I AFFI WHAZTFATE ALSFTS TOMSET TR ARICS
T ATMNAST MG BHNT NN FACS SHN B, T 7§ 2ANOFN, ©F NG JIL FINNEI -
TSRO AN T FS |

O |J API ﬁ transformation 10101 ; |
closed api i ‘::'. open common
data apps @ '.‘.‘ data format
6 0 A -::._ J ﬁ

— AP aAb L -—
i

L AR 0
api unstructured structured open
cloud data data source

5@ 3.215 CUETNET SfS© T STHEESTE ST I3 AOFAA G2 f[NOTw! FAR 433
TBIRNS FANT© B/

WYAF AYS TGN, I AN IR [ABMTOCNI WATGA FK, (FIT 0T AL AR FAIR Y, 42
FSFTONR IS AFFR FAK8 STFW: YNAIE WA, FT TN, NS FrefThIF | a9
N =9 (T FRCITF 933 ATIAT RITRE N7 S FIG FA0% 1, 392 {99, 790399 933
TS A2 TN GHNTF JHI6 SIS SWNOISITIT S FIG FACZA |

OO TET F2G PP 07 TGOF v/


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

(OO JRIFAT 92 FHEFFET | 100

| — WRIE wrEvsGrEe, efg e A (OIS [Ferke84)

WIGHI T, ST Y FG AR G ([ARTOIS TIZLII 200w TR H T (ofF 1 987 —
ARG IRATF (FCIR T MO (FIG (@FTURF ATICH TR T Gy JH0 TIFANS BIIA
TG, T SIS (NN QG2 ST TN, SRS NG J12 Y& JATS I | A3FoN A ofde
T G2 VHfed STERV (Ofd F(E: TF, (BRE, fFod a3 T SNy (N 47w
TR @AM (ofF 1 (I0O AA|

SRHTT BFFH| FOREF, T IITIFA G STAEATBATTAF, JINS TS AT ATHCH 2O
AN | O [AREOIS (FG — €0 (TP $0 MOIH FIGE THIHG — RO SFHTFHN (IR N SRR
ENFHTPN 938 NN FHFEHT B AN (T, I TRTN 4 THNCIH Y6 SIAYCIISIK ST,
TP6F ST 1T FH ¢ FEGOIET STNHTAI SIS AT LA

Ul Backend '

Service ~
e

Saas Database

kA
k.

Al Agent =
9 v . . ~

LLM & Al-driven Database

%

WIFCEFCIAT NGB ST SN FIG FAR G5 LIOZIA3 SN B HROI S
Al-fOfSF O LLM 517/

HAF AT G [ S FT HFEFEIR (ATF I NI AI5IfTS 6N IS, TN
NCABAT THNF N9 I, TGO RIST RIS FMCHA | G2 WFOHFGIE, He95® ©T (I
ST [RITT N, 792 Al TIGINSEF AN (MR FOS, M (FEFINER O fofS Iea f[Rrarger, amam
R FILGFCNT T FACS 56N

HIIS! WLITABATS, WA (AT NI ST G S FI MIEHFBII IS SRRV
FHTEADN F44 I3 (MU PO O Moasd FHRFTond SF ey, IE13FIT 438
ATFIFICT AT FA1 3T | G2 TS (A T fGfGE IS o FriH 77 432 AT
TN ATS (ISR T A6 Bl SR QM FE O WES O ([IRIF G T2F (A


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

(OOF ARIPIY q98 FOTCTRGFIT | 101


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

JAGAGY G2 O OfFFT (BT AFTFFT 9 FI9ES afFAveyE | 102

WYIMH 3.3. AF999497 433 OITHd GINSIT (GoT AfFHHaT 933
IS Af SR

JFAIT4Y BI6: GGG e, g, frgr, o, Siofsis, fFoulgozan,
CTF (GOl AT GHNHATT IR FHTF AT BTl

I O NGABAR (LLM) ToUN T2 HNfES (AT ©F 42 STAN (AT TN s Wyoifoq 9576
FrOIIP FeATPel | T4 SIS T NfFS, AT G2 (NR-2IFNCAI97 20 TMW, YN AIIO ARCEHA =
G575 STIGTN TN G2 STATT A (AT FITS SN, T6e (G (T4 A FROTS Y91 Sore A
UG EY

LLM =& SO AF(0 ST “¥: IG (AN (GG, BT 78 STHNN 15
A | SIS (JCBINP (NI, STLET ATSF (GBI A3 TRAMNOIYEAP GHATNL SFHS Rl
ChatGPT I ™17 LLM-IF W(B g T8I TS 71| LLM JF {1 "TGSBraA6" I Moot
GGG RIS 26T, T GYSOIF V1o NI ALY <2 ARG AR

WYNF TG O NOGASBE (LLM — F1G IS N0GeT), (TN ChatGPT® (OpenAl), LlaMa™ (Meta Al),
Mistral DeepSeek™, Grok™ (xAl), Claude™ (Anthropic), QWEN™ IRIIFIANR G ST AfS AIPhoF
ST 2% FAR SO AW | A6 ST Y FIG FAT (FIA (GLOANINR G 7Y, I [T,
AT, FEGIRAE, TIFNF A3 WS ROTISIRA T3S SRGT B (ST, AT WIS (AT (AT
T Qe

LLM (ST STTSITRG; N0GH) 26T 3510 FIAN Iawey, T 70 e St fofSrs 2oy
(@R G2 (ofF FTo AREFS | A6 (FFE [T, ATNT TS (RSN, ST AT,
AT (AT g8 (ATATNE (FIG (O] FACO STH |

[ A (SO FOGIARIGHN, AfFFAT A1 REATCIRT G5 [T (181102 O BN TG 2©:
ATRY, SQL, R I FIAT, 42 TG, (AT N CIPNG19-9 VO RIS S FIG S TFl, O]
2029 A (AT ARG MBI TR ARIAS® (AR 9N FIZTAFIA! G2 I FACS A, (5T Y
(TS BT — 92 NGH N2 (FIG (OfF FAW, A6 FFT FAW, 430 (BT A AT (©fF FAE e
AT T FIAE | TNHF A 715 4T ST ST GioeTold i 7, Iq (N TZGIFAR 3¢
ATIHTITOIF ATE WA AR

2 S — ™13 (2=5) JIAT (GT AT FA" — SATI AN FG| FAF B0 g AT SToN1 FIACE,
[ IS AL (ST IF0 THod B SO TR (TIN I SN TIIIFIRATHE G 261N
2SS fSfS (RN ATITGH B N, ANATZA (RPN ST Gy I SAGTE, GNEAT A7 AN NGeTd
ST (TS BN WIKITY SRG (ofF FAF G — T1 FGFG0E FAG6 A=e FORAG TN WS Iad
e R (o1tr — =g @A, [RASF G33 FIFANFA (AN O SN ROIR ISR Af @
FRSET FACO AIN| TS FZTON FACR G LLM — (TN [IATICET 438 8THN (T, (TN LLaMA,
Mistral, Qwen, DeepSeek {8 SNI — N FAfF [I5T0© (RO T3 WYNF IS SATHTI50 FI




TAAGN 4R OIS QfFT (Gb AFMFIT 9 J[aNAF AfFIpEE | 103
(o1t |

JTS OTF WO LLM: aft S /e Fta

JT O W0GA (ChatGPT, LlaMa, Mistral, Claude, DeepSeek, QWEN, Grok) 21 fRGdTe No8TF, [
BOIRAG, IR, NI I3 IG5 B8 S (A AT ARV (GHE (GO1F G AFEFS | OIH AL IS
=6 WK TR (FFIHNG (R 7 NYof Tad (SfF FAT|

YN LLM- I FOfST® BRTeawg SFEIHIT 00, T 2054 S B9EF NITFME 711 AB1Re
AR | IR WFEFEIRI A6 T SATMIN 2 NI (NHFIMNGN (attention), TN NCGHAGIF (GHHE
N T STESE [ION T STHN FE, O IR AT

LLM-R 2SR S E1 NTE 11 (1419 A RSO QeI — O( A6 fersa wer
J28| NGB *1¥ I3 WeB&T IR [ [fera Srrzae [Reager F1, o e
FIOCHT I3 WS AFISNT Y& W& VTN e F| a2 AfFwry, ST5s (GH6
OMFSS RoF F1 T — PASN WLILF JFF (*13 I OWF W), T NF IZ-Nfad
FW (OB TABHO | IR (O[T GAZN 3T (NP TN 3feTd V0T JPIC

STRRF R " ([RIR NS (M, (FITNG SHIT JHT0 TN I (GHE ARTEEAN FA9
ARITS -

JG O NGAS( (FIe (GHE (0 AR TN AN VT | O = fHfZ FA0S, LRSI N ST=4F
0T (0@ 72 RFCH FINME THFS (GO AL IO FACS 56N | AN 777 =7 o0f6 ([@RIK Gy
TANYSF NG [TOF F1 432 (BIIPTNG WHII GHZAN H1, T AN LLM FIG FICO A

P2 e R AT SO AT FAT (TS 2| I AFFOP A6 [T 43 197 B
FHN BT T, (T ARG O, SATAN T FITAT JF6 (BITH, ST WINAT 2 OANF T OIS
A T FICO BF FACO AT | AT AT 20T S G~ FAT (ICS A, 1 {15, ST 433
TSN (BII GAMNSETI (M N fFS MAATTE [oF =7 (6T 9.93)| (GO WOABAH
PTG FIO HATSB S B, AN SIS (GOISATF (SR TIGIIT FASHO FACO A
(5 b.22), TN (RS AN G2 LLM-I3 NTOT Y& Ty S B8 7 |-




JAGAN 1% O YS! (S61 AFA@RT 9 [INAF AFISHE | 104

o v. 9y fN AFHA TATIN B0 (BHTCE (BILHNI NCOT: SFNF IFF, TE WL ABFS
SN IO (FICI9R) NI BT =/

% fAefier ofegit fEGHE = @18 97 SAMNSE (BIP M (SFHT WHE GAZS ], O OIH

PR (N RN S5 (OfF XY FLIE AGBINP S NI ¥, I8 ATPoP O | AU LLM-
R A6 eI ST B AT — WA Y ([FRIF 32 A6 AeAT (GO AN AT FAK Vol |

ATIHAT TR SQL LAY T AR (FIG TR ATICH (W2 — fON (FIe LLM-GF FIG 43¢ (GBI
FIICAT ([T WL AT SANTT JF6 FIGT (NI FITS AN "SRG [RENCFIG FAG5 SISCH
YO T FAE6 P B30-I7 GATT A2 SIHA (VB GfeTGN NN FF+ " NG5 WAy d e fofFs
FAR, A (NFR- ST FIWIE FATSI FA, (BOI T (7T FAW (Mg 43¢ TNV FAW)
]S HOIS Ferpe PR (Mid |

«fY, (BRE, AFIHT NG (GFT GAFAN (ATHNGL) NSO =Y A2 (GBI SFAEp© I | T
JRIAFIA A6 2 FR, APALOS JF0 (GHI TSRS 2T, I3 BT SFIETT FIRFIED Tyl
(GBI T (I FE| A LLM-(F ©IF 2AFFe WA TN [Nod A0 (7T, I3 ISV FHATHE (GO
GG, dN1P I (TS NG AFFHTR AT SATR© =

ST LLM-a9 G510 @3z =1of SR =41 (N1anfie (PTG CofF 19 el | Y&
fRHEFIT GF6 (ANATNRCE (MSTR AIACS, ROTTSRA AF6F O FIGH6 I FATS
NI, G2 NCGATD ATIGAT (FIG (07 FAW, N A G TR EHFTFAR G 721 FAT
(TS ST (5IB (ATH B L) | LLM VO ROTTSHTE roid (A1 S Qo2
(PN ISP AP FRAFTRIT A7 BARST® S IS (|



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

TAGAAN % O GFIFT (G61 AFT@FT 9 [INEF AfFIPE | 105

IT DEPARTMENT

PROJECT

MANAGER
== SOLUTION OUTPUT

(%c@
I
W
|!|':'

H

LLM CHAT

5@ ©.92 LLM IRITFIATHE (NG (41 G338 (AT TFOT FGI2 Felrpe ATST SLI197
T/

2028 NIt Wakefield Research BT AfIBIFTS G356 SITMT [0W], T SAP FI-T =S FT
AT G (TU S RFT~ Tangg @ ¥ WHa @r=Rg woo A AR wesrazey
PR ¢2% Y [NAZY (GOI FRCATY 32 S A= G IR (ST GFLG Al-(S
fYTST SN 8b% Al-(F Y WAZ® JfF@f f6fFs Fare 1327 07, 93¢ 84% [Fg
ATFFN ABNIT G Al I B | dZNTI8, 80% Al-(F NG AN GHIAAN, TGO N IFHN
3% MG SN G TS DA | NITNT BS9TS G Al- I 2SS AORS (LT
(Z: 95% CBANTST FIG A3 &S G NLT OIS SR[GF FUAT ICACRA, Ob%
WF FCBIF ORS I8 93% BN BIIF JICA FUAT ICEACG |

BE LLM A9 STS & T G, A& JF6 TGN TN SOOI II2F FA SFGYN | (TR AL
@I, QS R ICAR | TIHT AT TS My IHI0 2 oHIR® "™ — I
RS (TN G AGRATIT MY JH0 YW, G AFONCF Tl T8l o+ | ©1R
TCGER FGF [FONI M5 FAT AR ©F (AR NOTS BTG (FIN OF A3 ©F N0Ger e 46 g
QGI2 I FACS A, FOIF A6 T s 4y S 932 A6 LT (I (ATF (V0T WA | G2er8
T ALTS (A (T LLM T BN O AREFF O QIR N7, A2 MRIF ST AL LTI N BT
NCGAG IOV TN, W, T3 1 2 Y& [FIEAT 8 fNre |

G2 STOSTS I ST 27 VN (5 (GOIIT WG AT, IO B ASTI ACY ST F[HNN FT
]2 FTASHTO Al QUGG R ST B, TGN BTG ATH B (T NI, 92 (GBI FII=F B (A
¢ AP(F B AT A

AT LLM ZBR0R0T ZAISA (FI JHT0 YS90 gy “71 A6 JF6 ANRIGI2N <150,
VIR 3¢ ST WL AL 7 FAT1| Af6 ST SN G FAR A6 SO, (TIN
ST T NI S FAT I — G2 P2 TN ATOF, ABIRP© I FIYBS PeATwe
NS

(T @FrfNefe SN Qe | 92 AIGNSE JFIRE FIAO WP FI(Q, O[T SraLTIs0
ARSTRTOrYeT ST 2R | A FUGR 511 IGITA, YIE FACAT A2 TS O FRTATCNT VLN AF G


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

JAGAGY G OV BfFFT (GbT AFTFAT 932 TS AfFIPEE | 106

MA(ST BTN ACNA ST P OF WAeR [N [{@ENT ([e8q TS| FIOG LLM
AT IIT FAT (GO IO JFF Y T 20O A | ©12 AfSDe T [FF T oy,
TSI fNGE WIFTICAF W LLM SIS BINITOIR, S0 ST (1 ST G2 fNugead s
F[N FACO 5N P

RN LLM IR (FEATRE L TIANE Ot Gy

2022 ST ¥ BIIB LLM J7 WIRIGR FraW I o RI0 JH06 Fg A fbfFe FRIRI O 93
NGRS AT ABIIR S S B0 FroIP 2 SR (FrAING S STHFw 927 3¢
WAL B FOTG FNST T FOO! (N2 (AT FIOG ©OIEF NG SIHd AT
PIAIHPAND 2SR I3 ATANG FAT NAST T PAZA e (NANY ©T fNCT FIG A1
(NN G5 A6 Al IBATTNT Y JHI6 BP0 I =0T RGBT |

G2 ST (0 STACHT (RO g9 Y(@ST57 ST 24 Open Source LLM BINNOIS,
FUATTAG IT TIFIITAF N BN T FTOG AICINSAR [FAANTS, FrA oA
ZBIRCNCG S LTI QG2 FIG BLF, ATF ATONI OT NS F W e
(FANASEE ST BT ST g7 (v

QGBI 7 W@(WWVZ@E[Open Source LLM] 7 FIIFITOT 7%
NG &G [ (TN ChatGPT, Claude] ST Ge~Iz @I T 5 I 20T
IS/

~ (T PG FTGGAE NI 73 BTEpoch Al I ZTV NIIFE 2024

I28 AYF (FENASE STHE LLM FINIT IR G SHeTdh FACO OF IR | (VoI 8T Hf7G
LLaMA 432 It %o [REHINN AFF DeepSeek TS FIATSIF MTF IMSTF BRI (T SR
ST ST Mistral 433 Falcon® & TG AF FIIACR, TN (A0 2ANECHFNS N7l (AT
TF | G2 STTNesfeT (e (IMF Al-9F THANF GRS AW, 32 (NANTOR [T B
(PN FI-O!, FNTe! G328 oS RTNRErs s [y I8 [y om FE|

FATTRG AR, [ I (N1 B0, (OO1 ST I(6 S[R9T9 [ITT wF, 398 N7 sfoq [T
(COTH GBI, GG, NP A3 (NN CINTICHNT S PG B GV BT [ NTFN
TG | G AT FINT LLM (PN HNEE 0T (G061 5619 AT ST omw S|



TAGAAN % O GFIFT (G61 AFT@FT 9 [IEF FfFIsepE | 107

Cloud LLMs (OpenAl, Claude)

Local LLMs (DeepSeek, LLaMA)

Data Control [ata is transmitted to third parties Data remains within the company’'s network
License Proprietary, paid Open-source (Apache 2.0, MIT)
Infrastructure Requires internet Operates in an isolated environmeant

Customization Limited Full adaptation to company needs
Cost Pa}'-pﬁr-mkenfrequest Qne-time hardwara IZEE'LS:I'I'I-EII'IT + malntenance
Scalability Easily scalable with cloud resources scaling requires additional local hardware
Security & Compliance REAR OF s l?aks' n:xay L e R Full compliance with internal security policies
regulations (GOPRA, HIPAA)
Performance & Latency Faster IT:?:::;E;EI?;D cloud Dependent on local Il;zg:::re, may hawve higher
Integration ARt st integr::::a:gsrequires i Can be tightly integrated with on-premise systems
Updates & Maintenance Automatically updated by provider Requires manual updates and model retraining

Energy Consumption

Offline Avallability

Inference Cost

Energy cost is covered by provider

Mot avallable without an internet
connection

Pay-per-use model {cost scales with
usage|

High power consumgption for inference and
training

Works completely offtine

Fixed cost after initial investment

5 3.33 INT MOART T4 [NTFYT 412 NAGT A FR, TN FNOG TN

RGNS 2 BLNN I8 FIL T T ATTO TFIR FI /

FINIT ST I LLM-99 T SRy
(GBI BN ST fTFT | TS S (FNNF T A, T IS AT 43¢ (GBI o1 28T
SR AN (A

FINSHNITS FIGT| FHRING LTI BT [NOTel IW (M8 =T, T RTRA IT-HISIINARF GF
ReTTeN @Fge| 4% N I FIOT ARSI TF FAF AR{Zore ARtk FToR
f*erer (r|

TSI TANTO! | NCOATD (GHG (O, (GOT I, (AL (PG (74T, T3~ STNLF 473

FATIE FIGE OV AOTIGN | LLM-(F oIS AT THFTTORT® AT (R8T (ITO AT,
[l (@A IO [T 91 PR (IR [Reae fRte Si=rser S| ZNY LLM-(F
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CRM, ERP 31 BI-2OF XS A AT FAT (TS A, I FICACHI WAL [T, f[{eond
TOfR A AN IV O (MR AFIF FNSFT FACS T2l FA|

$1000 WIfSIF YATE IO ATGT DeepSeek-R1-7B NG [{ININLET I S SII B
T, IB0 YA MCER FRIIIIN G ATIHNEFIF W FACS K, M ChatGPT
Claude-4 TSI FTOG API-IF MF (TNCTHA (5TT TV TS AN A9 (AN @A
ST (GO T FACS TRTTOT HFCF, BTG OIHA ZISF AR (MF 42 GDPR-AF
ol fATgF ATGATOR S TS fAo® FE|

ST PR FI LLM oS0y T f@Tor niRei™ Af{ike FI0R | SIS ST Ol AP STIHIRET
TR G (M, AATIGACHA BT 517 FNF | HR RG0S ST (A R FF A3 AA57F WA
RGN TR | 2-FNCH SR TIIFIIINNF (GO AFH N FH A& NOFS AV (S FA|

Rl CFTa WY AOR AONFG | LLM-IF AFCHI (GOT 78 fNTN—EAT ST ST LT
TGHACH* 2BFS GO FT, ATGO (o I3 ICIL Yo R 9T 91 787 | [Rew 33,
F[AT LLM-IF FIICNRE (B I3 (OHITHTNS S IR AF6 AfS2pfoe e 20T TR

@ErNfATe SV Iawea =S RugT a3: fFeng Aoy LLM Z1e=
FAEN|

WYAF TGS (FNNBEACE WG FOIF TR N AH0 I2S SN WA (LLM) ZINTON ZI
A STFHN F(F| A6 (GBI 432 WIFIITAT BN ST~ [NTFY M F(F, A2 FIOG A (TSI
TN SIS 7 FIF 432 O T JF AW 2 4RI TN [ROTTONR @74 B Oy,
AT AR HBFCHA N M (NN VG O T gy FCA|

FIG I TN BT [RGT I RIS FoR 7040 SoNeTd — IS (A0F @R AT 2FS TN
(AT QP F WS VAN I (FEACIIN FINST /G | FTICETH 20 AT TN AT W&y 46 = Ollama,
T TSI NSNS W ZO12 I [P O NG 516 FACS (MF | Ollama MY %o 9

1. RFOTIE STIINR6 (ATF ANV WA BN Gy BRI TIONEAG FF:

ollama.com

2. ARG A2 VLN V(G 3564 HF | SUIRITFAN, Mistral NTOTAT GAT:

ollama run mistral

3. (O B T AT A6 FITGF T ABFS — WA BINITAT WEHITH (BHO Woyrary
AT AN T A6 TN TG TS FACO ANIN| WG Bl I A3 AP0
LAY ST P

ollama run mistral “fFeNI 100mm ATZI ALORI G NN (MSTE 6 FAR G TS
SR MY 0 2R (ofF FaE~?”
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AT AR FograE AIITT FIG FIACS AR FLIA, OIRR G LM Studio ICIE — B0 R
SIFHTF*N I 2BIKCPA ChatGPT-4 NoT:

ST STIIAR0 (ATH LM Studio 26 FEH - Imstudio. ai

WBNIS FICIFACE LI 6 NG (CIN, Falcon M GPT-Neo-X) o= s 32 afo
GTONCEATG FPN

ChatGPT-43 NI JF6 FRTS RGIATHIII NN NTGTAF S G| FFA, O T~ F[w

Mistral 7B

LLlaMa 2

Baichiran
TB13B

Falcon
TB/408

DeepSeeck-
V3

DeepSesk-
R1-7B

Developer

Mistral Al

Meta

Baichuan
Intelligence

Technology
Innovation
Institute (TI)

DeepSeek

DeepSesk

351, 3.34 QNI AT ST G LLM- NG 9eta /

Parameters

740

671

GPU
Requirements
IGB}

B (FP16)

16-48 (FP16]

8-16 (FP16)

8-32 (FP16)

1543 (FP16) /
386 (4-bit)

18 [FP16) / 4.5
{4-hit]

Features

Fast, supports multirnodal
tasks (text + images], fully
open-source code

High text generation accuracy,
adaptable for technical tasks,
CC-BY-SA license

Fast and efficient, great for
large data precessing. fully
Qpen-50Lrce code

Open-source, high
performance, optimized for fast
wiork

Multiingual, 128K token
context window, balanced
spead and accuracy

Retains 92% of R1 capabilities
in MATH-500, local
deployment support

Best For

Lightweight tasks, mobile
devices, laptops

Complex analytical and
technical tasks

Data processing, automating
routine tasks

Workloads with limited
computational resources

Large enterprises, Saas
plattorms, multitasking
SCENaros

Budget solutions, 0T devices,
edge computing

TG N5 9IS, AdFer 112 TNaF TGS FUOR ATAGATO BN [NHT FA (A5, 3.34) | (G
TG, (TIF Mistral 7B ]2 Baichuan 7B, AP BIGy A2 (NA12e FGOIRT G SAYF, T4
TG NGB, (TN DeepSeek-V3, STHUTIIST FTGLEHNIE SR ATAG, BTF Gob AT
32 2 ONIR STNL AW FCF| TN FAF IR LLM ISR TS [TFHS Z(F — SNa WS &Y
TR A2 ROTETS WA MATS AR TGN LLM-GF IS, T M= (T8 o IOy,
RO o B AR NG GRS 201 | SHIRTFa, ATHE B3R, R argew
CAD-FIWINGA (GOIF SMY FIG FAR G [ROITOIR SO F41 WOASTg WRIGR Aonfrs| 42
AR ROMIRS MOARFE TITT FA© B9, AOF IR NAM I — RO FE (PR ARE@E,
(YA G MGACITOT R RATTE roiqor wFgay |

FINT LLM BT F1 21F, AfS @r=onfag [RHE FIoE O SSraiiere 41 (T00 AME | 99 T FI2A-
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fEENs Y& IR T =T, (TN NOGHAG NI AT WY, AYFS 91 NI, §fS (GNG I ARG
RIREACREAVI R RE R R IR

RAG: FTHNTTAG (BT SUITHN WX AN LLM-STZTTSH

AT LLM IR I8! VT = MGARAE I6N FCATIE (OO SN B STNCY STS Fl|
A% A OB RAG (Retrieval-Augmented Generation) I R — OT WRACTH STRITO B AT | AR FIHNTOF
O NOGETD (FIA JF6 LA ZOIRCPS ¥, IF2 JF6 YN I STRBIK 0T 8T, T AR, 73T,
(GBI (NG5G FAO STHW 43¢ SO, AH7F T8 Rre 2|

RAG-A3 T ST = (FINNT OIS AT (OO II2F FAF FNOI, NTGHA6 SYNATT
HARERTTT ATAMG QIGT3, ST ST PO P ST B8 PO I3 NANTOT IS 47|

RAG Y& T S SANS AF (TS B

BT A=A (Retrieval): NTGED (GBI CHIIATGR MY TS T — N, (G, PDF FI2e, N1 —
3¢ TITAIAL WA fOfSre AI57 ©F =Y FA|

B4 B A (Augmented Generation): ®Izr® O{Td fof@re NGB GF06 O, TSI
Tad (Of B, A5 A AN [y [{IIEA (|

RAG XS LLM BT FACS, FIIH0 ATCHHN TN FICO 2(J:

(OBT ABS: ATIMGAIT N, F¥, ASIREFHI, (G A2 T | A [RICT T 933
PSS ATHFTS AT, PDF (ATH Excel S|

STBIFRT G2 (SRATRGH: Llamalndex T LangChain-A7 NI TIGTNT STRICT, (GO0 (0%
TANFIHNNT FATERES 2T, T AT FHCASAT T oS ST0F TG (TS =TT FF
((SR (TGO 32 TS ARV (S BNFANT FNSI [T, [T 8 O =) |

SR PR WA (GO (TG B AT, NGO 21 BT (TS AIH, 72 A6 A6
(GBI WYY B8 PTG (IF FACE, TOIRAIAG (AT SO T SR 0T V|

g, @Wﬁ?w constructionsite_docs Wﬂ?ﬁf% (PRI TR, (AT ﬁ, ﬁ'(ﬁﬁ?ﬁl TS0
32 (B SIS IR JF6 Python fFHT67 SR (BF 3.35), 92 (TR FI FT (0O AT
GRS (SB SI5IPAT (OfF FAT (S ANS: AT Y JH6 (GHIIF NG MBS RAF, M AT NYo1e
T afSwiae | 9t RS 930 RUTT [N LT =vE" G 2AfFrs 0, IE LT
NTAD IrLFIOIR (NFOTSG FATS I3 *137 8 ACHIF WY =N 00T (TS A |-

OAIZRATH, NOOA6 "TRIRCT (MO (] "FSTIY" *3A e N AT, T ATIR HiSF (12 ST ST
T ALY ARG TAFIY [[RSACNT ALY STHFS | 97 N, I 25 FA 2T — SHZITFEN, "SINHT
TN (FIS (MBS TITA 12" (57 3.35 - 11 NI (FIGF A1) — LLM 5T Niesfe f[{rarger
FAE 32 ADF BT YT (A FAW, JHM6 IV AZFIQ! PR FIG B, T TANS FCATI6 IR
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RITIIE *1ore 33 AT STH V|

L . |lama.py

from Llama_index import SimpleDirectoryReader, VectorStorelndex

# Load documents from the folder

documents = SimpleDirectoryReader(“constructionsite_docs").load_datal()

H ':.'| < I.- 12 a8 VeI I"l 1| "!'-"'\- Fol > BMar I 1 ".I.'I'II

index VectorStorelndey , from_documents(documents)

# Integration with LLM {(e.2. Llama 3)

query_engine = index.as_query_engine()

Tespanse guery_engine.query{*Wwhat are the return terms in the contracts?”)
print{response)

54 3.35 LM F13(1 (FIOIF OIE — (5 (TN 430 A& A6 YT ATIGAT Y 057 ({9
B/

(PG (T (FINS FNOBIT HIATAT (ITS AT (A Python ZNS6e FT AR | (FNG SN TNy
Python <% IDE IR fRITCT SRAT HII8! LTI NCEATHN F |

FINT LLM Z JF0 (5T ¥, I8 [NR191@1 I3 TANTOT YTTANBIS! (FTANG Gy JF6 (PO
TS | BT, LLM ZI9N, O Z[IT (AN SO0 (X I SNATZ ST FIZA WL (T —
B (T AT AVCF | LLM A9 NI BT FITGE T AT FACS, (PN S I TGN
IR PACO RS N (T BING BB ANSARF G ¥, K2 (OfF BT Y& (FIOOT WP SFTHT FAR
TIS STFN, T LLM IIZICIL (FFIT6F I1RCF B IR | A6 TS (F e taa Oy awgoye -
SfEFen A3 AFMST Al 97 TENST JFMEF AFF I IUNF A (FEANNCS AT FACS
TN FAI

G2 (OFFITB SIS BFIN NI (IDE) N5 a6 STy O w1 AT~ S| YN (2AranfNe
RGNS LLM fofSF ST @sfet (off TG AT rasfets [Rmyu- a9 afgrafeEg sy
PGS FAO SN P, T (TSP FILEFT ETL-MRANARA NSRS I

T

R

—r
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WY 3.4.  SU2fO% LLM ST ST 933 ATty ofgre
AfFISIYZ

2GR fRAON: 9A9TAT AIFIYAS FILHN (ATF FIAMS TN

TGOl (GOT RTATY 92 FfaW NS GHIT® AT FAIK ST — [T FL G OINIE N0OGA (LLM)
R 0 FAF AN — TANTHF JF9® SFAN A (IDE) NN a1 Word @Fgae| o =emrg
AN FIGE TIG (I: [T FGOTH I8 FUATTIG (NESTEHF N (F1G SIFATTNIF I, I LLM BT
o} FA1 | IDE G A (FIe ISR R LR I 1, I8 A6 F© T AN LLM 4
FIFIAF WA (A(F AV FIAMF AT ABGS YN TN FNSRE (O AN OIS
e |

IDE (RFGTHIBG (GIOAANTND dNORIFNING) X WANK FNGOIH Afepesfed
FRSHAFIT 432 (GO AT FFACTE G JF6 ARG 11T FHCAG | ARSI FI6T,
BRI, fGFE A2 S AN TN A IS, WP PG JF6 [Go12 JCA0R T
SRFR FACS AT — HI6T, WHHIAT, [ q78 GNP GAFII QTN AIF FT
CATATIIRTH G IDE 2 AF(06 IFF I, (AN (TG (@747 (TR Qeaarg - N1 (o
F4N), I3 FLFIIST AIH FT (SN NG COf TN, 6 FUO NS ((RNitas =&
NIHTR CoT) 978 AFO AP BIAAT (A TBSH) TS|

TN IDE A7 “rfTears

PyCharm® (JetBrains) & Python 9 G A6 *IG*TEl (PPIAIS IDE | 46 ST oe Sraffe
IR Gy BP0 AFH AT G SN FIF | O1F, 2 6IABS Jupyter TIRA (IPYNB) A9 (el
ST (FIA (2T FFHACT SHNAF, I8 VNI G FGIACHNO GHoA N 20O AT

IPYNB (ROIABS AR (NI6IF) JHON*INF 124 =61 Jupyter® Notebook A7 ZONAG©

(NIGI(FHA FAI, (TAMN (1Y, FOGITATRCGHN A3 AT JF TRV JHfqo 27| 2
FIMIGG [CATG, FRTATT 932 FrEFTYers fF6 (o F7 G |-

VS Code® (Microsoft) X1 JF6 B, ANNT 478 IPONRGLAST FIGN T IPYNB T Gy
RN ST IR WA 251RA TR A6 TG A2 (PR GOIRF G GoR& | A6 GitHub
Copilot 43¢ ST NGARAT Y FIS FA TGN AN2N JBIGS FATS STHN, T ABIF Al 438
(GBI A (FLE AFF AT T3 JHT6 GRS FF R B (SN |

GG (NG6IF — AAFIS IS A2 AT T S0 FITE I3 TN 22w | AfF (FT0
(T4, AT (19 FAIF 72 JHT0 2 ORTHT FArwd FOUAIRG FAE WYNS (77 (B 3.41) |
TS RO AT, LLM-AF SN FIG A2 (GBI RN YNPFQATANCIIN N (o
TR O A S| 9T g3z ARG ARTENR O ST ((or6d I
FAR SR T T — 213 AR AN Gy G0 oG 2= |
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1 e L o ingle Hawrl propes H-
: ovaas I
- - e
: _—— jupyter

R 3.41 GO (NGIP ATRAATRAN AT (OfF FAK Gy AICHTH RATGAP 78 G
SIS Wy IH(6 /
Q5T FAR™ (432 AEFN FI9 (2 9.25)) — GINOIAT IH6 FIOG {5, T GPU/TPU-(S

R ST M FCA | A6 &F FAK G ABT0 GASHIE TN — FINT TGS 70T
T ATAGN QU132 A3 IROGI (ATHF AP BIG FAR I 52| A5 8576 [r2red A

BTN STNAN B 32 STATS — BNEAT LLM (SN S |-

PyCharm VS Code Jupyter Notebook Google Colab
Complexity High Medium Low Low
Apynb support Paid Free Built-in Built-in
Copilots Yfes Yas Yes Yes
c::::::zr: Locat Local Local Cloud
For whom Professionals Universal Beginners Experimenters

R 3.42 IDE-I QeAT: GO (WGP ATRHNATRA AfG CofF FAF G0 AACGIT S[RLUTGHP
3L RG] TIETNSE Ty GG /

IDE fR5= SINIF FIGE BN NG SR | I AN TS Al-G7 S FIG BF FACS 51, O GIHNGIA
(NG N BT TR (HT IV | BFOT BT G (61X 1 fOI5 (10 IIZF I O | 9 797

=T @ F1| YRS TGS AAFISAE T FFT STV TS FACO S5 FA|
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(S SN IDE (BT AT IR AR (OfF PO SN — WS (G NGO FLp B0 (53
(T LLM BT (SR 20O AMR), T A a6 NHE g oy wisth, crwe:

B ERICERR:3a0)
N (AT OYT ARV (52,
RAG-J7 fofere @ Bag,

fRontGe «<s fogTETsTe N tof |

VG FIICATT FIACT ASE A HTEFATE JH6 ALF T BN SN AT (ICS A (OOT (G FAT
— TFeuIFe — REAFT - FOGFAEAIRITHN — TP Y| IR T YT TR AT (IO AF,
WOTINGr® FT (ICS AN I3 V@ (53N JFG© FAT (ICS A, (TN JB(0 (NN Ty, (FITNA
(GO G |

ATIHATHE, AIFAFMA ¢ REATFIME G A6 a8 A= I[H (NI NI AAge FAK
ST O@ FE, T LLM IR (SfF T (IO I | G2 V76 Fow Fosfd ghde F0s, A0S
AT FRAEHT FAG G2 AP A F (O FA© ATl F(E, (T4 AT
ARCFN O VUGS I8 A TPel STROT Gy TR |

FUS@T ETL ARNARN (R 7.23), @IS ST (R 7.44), @mAs (e (2R 7.45) @<= ngn (27 7.46)
I3 WO TGS G TN EFTFR AN IS T (OfF FIF G 7 9 8 LA
STCATET FAT = |—

W22 T GAGTAT AN FTF 932 (AT TT ©fITTS AFFISTYZ

O AfFTT FET I@ToR XS (AAMNTTT 706 AT FARI WYNF AR ==
(3 OIS 2268 51X (BHG TS V¥ — Ol AFFHI IS FRATS, (G ST FACS 432 IS
(PTG JHT6 fNHE THRA FIO FIG FCI O LT FACS SN I N TZHIN 20T BI0G | AGII I
AT WITGS ZCHR T Al-IF TN AIHOS SHANI [N 2571f7FS FA0%:

BRI (FIATZAG (B9 (T, FHBIT 2FBCAT F41 TX): IF6 AI-STRTF, TN ST I FWHF
N OIS (TG (O T, (BGIEA AATNSHATE AFS SN FNSI B

FIR (AI-FIR T2 FE5 (FITT G0 FF): A6 (FI (PG T FACS 7T, I AL G
2% O TS, RO 0T (7S 32 (PGS fSfSre H4rs S5w NI

(GBI JSN2 STEIG: (GOII 2T W22 (PIEHT 37T) G G JF(0 A1N2 T Gioe
(PTG LI, A6 WROOH 432 (536 (OfF FAIK PO AR FA|

TG (FIOZE™AE: (FINREACOT g™y, Ol TGN G645 ARTIASTT
fRAT71eT 933 ST BT (T (A |

M FCAF I (A (NS ARSI YR = | T GBI FHo (FIG (R A0S WA
3% (GOT NHFEFEIA [GOTEN T S ZBE® A—(Groa T PITo N GOty @ siuw 35
FARA, TYN J2 (GACAT FIOBfET (TN (FTG, (556, GHINCHH I8 (NeTF TS (OfF FAK WG
(N | TN ©Of I8 =6 WrsF A3 2T SRS, (TUTN TS 2AYfF9r® Fo~ 42 I
SR NI TGN TSN NN FA|
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AIPFOF ORI (ATHNL AT (W BIF | WRNGR-IF AST0FIY V9N B (M RI— (GTOANAG
VORIV GRE TITIFINE JNGE A A NN NS 4R, @R (Frfesfer Hmome
o™ AT, 37 TNMSE 2BR FE I3 YT AFF AT TR S8 03 R4

46 (STSANRAMA G IO FCF T, OF S (AP TSRS FR: (PTG (AN
AFITS—TAI, BTN J¢ A FASFTIT I | A2 LA [TT6~ BIAAS RO
CFATPS AOITS FAE, (T R, FOTTIARGHN I3 s =0T ST G
SFATF (SfF increasingly I3 38 GA4AAN, BIG A2 ATOT6 2 6IATHRTR NN
(PG 38 ANGUPF (AT Q11 Lo |

@ T4 JATAIN FICST FAFNT B G2 IH0 GYSF (GISANTTD JNGITINCTG (N6~
F(E, YN IS BFFAS “MCFH =4 (TGB! 9194 | 2 A G [Tem B (AF O W=, A%
ANRIFR 1, FIOCART WFIE TSI FAT 43¢ FCATRE BN I go AT SGS |

YT (OOI-CIFGF (OO I AG[OTS Yol 7557 3¢ (GOISAP I 5T ALGNN A (N0F
SIS, T NS B BT A8 SRATFNG ALY SN (| FIICNRG (BB A2 FIICNRZ (GO
A FAFICTR Gy RTINS AR ATAC | FICGT =S, FNT A G RIS W0y
G0 = AR GT IS AR | A6 (BRIAT (GOT T2 ATGFT FACS STHW: FFe014 F41, 559
T, ARHR T, T4 T, T ZoFY FAT 43¢ [RCAG (o F4711

ATRAN HITSTH: ST ITIZTHNNTH GT W ATTZS AT

(OB FRTATY 933 FISFTFANT GINT® NG AH(0 ROV B 74 B A6 (AL O A2
SRCHTT GAIANT G2 AAPONI AITO A2(J AT WY GBI6, I FIOCNRE (GO SN G B
Ty FooR 41 AR

ARIRC AFOP© FAIGNNI JFO (TGF NCOT: FILA, NGGe, F| (TN JF0 WA ARG
QG A BHAA WRHH FAT ATAGH W A1, (ONN (AN ARIRSE et wIes =3
STV AN WRFE W FE2 T© AN TN FC© (A |

TG =TT JH6 STHNN T A2 AR, TN Too-FIARF I3 TSRS (6T SHIBLHIT AN
A, ROV T (OOITFN— (BRI AN TG FAL GV IF6 ARG FIAG | AT =
(OO ST PG A [CATF, ATIHA 2 (OTOANART GV AP0 25 W N2F |

AT JHT0 G BT (AL O TG 52 NI A0ACR, I RO, w0 Fmamae, (¥ aife 913
8TT (GG AFTONI IIZTS T IF TS (FITGF ATSTINTST, FH-2NFH TNYN 433
ST FATR(IRA ZCPIICEN JIF1 BT F I | ANGUPA (M ATRATAL G 137,000 A8 @ ST 55f
THFCT (S FAT ZOACY G G2 YN AT ARG IGR | AfST AT G0 4N ATS FIL*NI
8% TG NMASF AN (WF WF F(I Gioel 57 AfFHI, I (Go1 [eergey, o
(NOSTHT S G BT 72 AR A ICIAF S ST FHNN A O GRS TN FLF |
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T P, FHN P (T AANH PR *1O G ABO APOSTE TN G5 TICets
938 GYS ATIHNIPIF AR - 2RI A7 TGN I AN S AN I
AT TS FICS AEN | A6 JH6 RN SNHTFN FNOC Nowl, I T FTma,
RTaEe, fFOorEATRIGH=, 2fFBra™H g3 SES AP [FRT G G612~ F41 AR - 472
FRIFR2 ATRYN 266 FATF AL AN SAAH |

ATSIT — ATRYN S(FICOINT ANTON GANIAT AICHG(| 022 AN ATG AIJ{D NG GIONEATG
Sy (v 8 ffeTw (el (P@ ©.89), TYN 03¢ MMEAT WHF(O© 2 MY (JG S e
TIONCEATCS (N (R(R, TN I INGTO AT GOl ]2 (GO AT 8 dAIAIN BING JF FAF FIRIA

AfoFA~ IR [ Y] I-

Pandas Downloads by Year (PyPI Stats)

= Downloads

2f7 .89 G - TION FHEF TIONEATGFS AR | 2028 SE I XS TIENANTGT
ST 5.8 R WfoFN FER/

NG ARIRR AT O PIFMFOIF P (AT SQL AT IR SR Sy, 1 S fReem et
(GBI 3% SQL AT OII" ST HEAHAT FAR

fRCETY G FIICARZ (GBI FBIZANNF G309, ATGH Ol A=2G9], 51 13 *f&d Ty
ROTTOIR SIFLT9Y, T IIRLHFANTHE ST PP [T 33 ATFIFACT TNy
fTo® TGN AR F(A|
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76 SR&IN - SQL 43¢ Pandas - (GBIF ST FIG| FAK TGNy A& FFNoT 20 FE, [ROW I
PFSZIAR! Excel- 7 AT | 4fa N5, fFe01Fs (5T ©.88) I VTS WATTH TN F(J,
(FITNG JF(6 NYLFT AT (T SQL ST=HF® (GHIITIF MY IS I G Ao N3G T AT,
TYN Pandas RAM-4 (GBT AT FL, TN (ICRICNT BTGB A6 SN NS (T, (GBI (OfF
32 AP TIPS BN FAH TG QI3 -

1D ProjectMass Localion FILIE Sl
tras -
ik S Chewgo BOCN0ONC IME-0%-0 INI%00.30  Cormeieted
- s ozt Bradge  Saammy ETCE L TRLE, NFLORAT  CreTecdensd
J,  Pandas N — - o
o ] A gy
gxouph 1
il
'k: ) ?1
v B
*:gf Location Tortall Busd potis] "r‘,i-'ﬁ'
W S0
=Tk
] 3,005,000

BT ©.88 TSI, SQL-AF G ST (GO FINEI Y FIG FAF CH(E VANTOT 27
A, TN (I (GOIICII N STz N/

TG RIS (ISNNF AN, AT FRLFTFI, ANRATEN (OfF (I W ETL B9 F) A2
HATRYTN (GOI AIHANT Gy A= T, (TN SQL =T (GBI IR W 3% A6 A2 FCATH6
ARCICH IR ATV (GOIF S PG AL G5 IR0 = |

SR (AT ST IS AR (e (e FIEA (TA (BT 0T 9% (@740
FAR AP S GO FIGSE ST FACS SN, T VL (OO JHG0HI, (GO
SFYE G]e GGeT RTAFNYF N ASYE |

WAMG MO ARI[E BYAEG JPCONS NIV 472 TIPS [RCAYT I77© =W 1, 92 LLM
NCGABE SY SIS 2 FIG FE | SHIRITFHN, (TCI® (CFIIF™) 2028 S @ STHNN (15 NG
LlaMa 3.1 SFICE ST FISTA9TS (GBIK BHF [T @Fg MR, OIHT AR JHT6 o 438 AN
(> FREII SIS (GOILPN (R 9.8¢) MG FINE ATHIFIT G33 AT #ARI[F SR
BITCE SRR STLTIY FIH PR -
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Llama 3.1

Enter your prompt
Can you plot it in a timeseries?

DF

Structured
data

27 ©.8¢ LlaMa 3.1-4 2028 STeT (VBT W QT GRS JH(6 AL (T %o AT
IR P WMA* Cof FaT/

NITGIT 37 756 7% (GUT [GGIVICHT GVl 1D ANTZIT STIEIN JIFT (Gl G
Al- T3 GT (GUT G337 GO B TSI (PG X7 VITOFT S WS
ITTICNT BT 1997 XN 207/ (GBI [RCGIVIKT [NINTGT NTET (GOT N3 FAE
STEEY 209 TG NGNS, J7¢ (GANFIH G Al NTGTSIFT Gy AVHCVT GrovT
QNP (1% (GO IV brb] |- (GTTv T, NS G AT 473 5123

TSI VI F(E, IIIIBFIAA (GOICAG ANIGEAN G2 REATT FACS AEAN T JHET FAONF
WTNBOI2 NS FCI | (TUCN JTFA LTS S FNTT AR (GO A G FACS SHN, TS T=0G2
T T A3 (TOIG (BT 5.5, 7R &.530) T F10 FA0@ A [bd] | I2 WO IITAFIATE
GG (GBI fITEEY 9 TG (GG B fOGIEIOH FAC® SN F(F, TN Mol ([IRAGT 27
I 32 (GOE fOfST® HaTe J2NE T2 FIA| OIGGT, ATGITHI *SHTAT ST STNL [o]: ST
fITY ST (Croa=N 32 RTATS AfSHN TNeA2N I HFAR A6 T2 IR (Kaggle.com, Google
Collab, Microsoft® Azure™ Notebooks, Amazon SageMaker), 1 (TN I TN G NY AL AT
ST AT P |-

TR WEHIH F[RCATNGS AFNR ST M 2 TR ARG IF6 FIICNS (GBI TG,
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T DataFrame NN HF5w | 46 (BRI (GBI 515115, RTAET 472 OIS T T JF(6 #fe=at
A VAN TN

(GOFN: LGN (BT OrAq TAWT6

DataFrame 2T TGS ST3(IH (FRT FISCHT, T AF6 RS (BT (2R ©.8W) BN F(E, (T
RS YF IF A ([FFEBAT ALY TAFS I3 FeATN et Sw (AT, AANOR I (AN F@o
S STHFS | G2 FIHCAI FoTEIIeT ATFETT (BRI VO N 2T, OTF A VAol (FEARMA0 A8
FIRAFIFONT O WF (I TFS |

DataFrame X (GfRTeTd (BBT GHEIHNN 33 AT IPACTH JHI6 BATT, I BTG GIET RAM-A
5{2#‘315_. © TR

DataFrame 24 (GfITAR (GBI BHNFNN G A FAFINT GF6 GATH, T FNO6IAI RAM-4 36w
qMF| (GRET AfABE, TH=a, 0 T AFGET TAMANSE A SFeTe FICS M, 932
FATNRI O (AR I, W1, ST, o5, AT o9 | 43¢ A2 (GRIA JH6 AP O
(23 8.539) I TG TGN G AFHI % 5% I8 TIPS (TOT (FJ 5.550) AFCS AN | SITHI

(OBAIRONG WANINNSETT WL, G2 I O e AR Twwrd AN fFeo11, o 13
IFATHE FAT ARG |-
STRUCTURED

Column names

I

TINS o { 1] ame Cotegory Famiy Mame Height g LK B 15 LY B plioodedin, £ Lewel )|
lﬁlldﬂ“' Sngle-Flush 5T _Doors Srgle-Flush AR 2001503 -10.4008 FEaxs Lewel 1
431196 | Sngle-Fluish 05T Dooes ) &BEsTEITE 12.2781 11707 984757 Ll
. | 457479 | gl window  OST Windows Segle Windd 11985 5 80671 Lo
e 1 =R - =
label 485432 | Single Windorw ST Windows Sngle Window 08267717 | (11430 e—, 429584 980671 — el 2
LY L%
| A%0150 | Single-Flush 05T Doors Srgle-Flush BB PEITE 15740 295065 -1E-14 Lewd 1
493697 | Basie Wall QST Walls  Basic Wall 3815 IN165s 45713 Ravet 1
457540 | Basic Wall OST Wals  Basic Wall 45712 0708 ¥.89253 Loved 1
|
| [
Data

Missing / P,
value

BT 9.8y Al oY B0 DataFrame WHI — A6 B0 FED (G (TN SfHT®
OAIN ] PN (ST ICI(R /

TSGR TN S, G AN 90% AT TS FENG68 TN FIONIZ (GBI - (GO
A FAFAR G I (R, AR 2 WeHID FI51© I TR |
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(GO A GFIFTY 2o GNV GBI BTG I STEIG [T A5 (FI=NNT 95
OO FVGLHIT FIIBATNT ST GGG/ LGB (BTNIAT (GO
(GO, (GIRCeTH RBIT AB/

- (GO 2372, VNIOIOIF 57328

ATGITT (GO (PR YT (M5 Sy 1 <

FATN: (GOIEPCN (GBI PN WIFICT S5O0 2T, AFSE FATNT JF6 N~ NI ACH | FeN-
RGeS RFST 4T (OO 419 FITS AT, TN (GBI FATN T (GRITAT FACND
|

TGS SR = ATSIT dF6 JFNAP (OO SHIPLIE, TN JF6 OIferpl T (BRTTT I
FACNI NS, (T 2SO WA Gy JF S5 AF |

TGS A0S 800 G318 (I WIIFRATE A2 AF(S TR, TN (GO Y FIG FA WSS
TN FCI (O | STAN 800 A7 KT IHIG PN FACH AT FAT (ICS A1, MAfSF
IATE* HI1, (GO (=019 F1, W ATOZAN 1, ©I7Y, 72 A7 TS (AP (PRI AN
PG B4 T8I | OG0T, TG (SIAIGHG WA STNLN FC, I IG (GOITIB

AT FIFINF FALNT QAN SIFLIATONS B0 I(H | BRIRITFAN, TZG2 ANS NP
(B ST SN B T, TN S (GO ARG FT I GO FNS AT AT 7S,
GifBet I (TUIF TGN QroT3 |

SIfR: (GHILIFTN IS T T FIRT TOIFS Z(S A | A2 TEHM0 7T A (OOl To
AFISN g2 ALTNEN FATS STHN FA|

53: (GBI (O FAF ST TG FFTON ARG AFF o (AF a7-5 (TN a7 =
(GBI (NG AI 4 SI6F (M| SR STHH0 TSN FAT (IS A, TS [T Fozwfd
TGS AN T, (TN I M == (I |

(GBI SRR IOIFT W 26T ATST SfAEF AH0 SN 1N A (AR (RS, TN (GOIEFINT
5P NN Ao

(GO AFPIR: (GO fAfOR 490N (O6 W@W,WW&TW: ‘int’, “float’, “bool’,
“datetime64’ 32 “object’ (GHG (GO G | AfSG (GOITTFIN FECNT JHT6 NG (OOT AF
P, 1 N DA (T O [RITRBTO (FN TATTIN S T (IO A

(GBI SN STATI: (GO N (GO A GFAFIR G [0S WA TN F(F, I N
AR SA3ROBAY (‘groupby’), FHY (‘merge” @12 “join’), AL (‘concat’), RONGT~-2T9F-
SNHY G WS WCRP (GO FATSIII V@O |

WP A fONYTTI: (GBITEFN FeTN g I (9T G YR (Fed NS (0, N ot
GG SR FTSITAT CSfF FCI, TN (GOT FRCAFR ATAG WA ARFION FAT (S AN

(GO fOGIETRIGHN: WBNIS CTIREARIGHE A& 172 FL I TGN (GO
FOGINEATRTGHN AIR(IR (TNN Matplotlib T Seaborn A9 AT AT FCH, (GOLF NP
SOG2 ATF 33 B ST T MY, IS (OOT AFFITSI BN F4T 7|
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(GO 399D 3¢ TNOGYG: TG RFON TR IO (GBI NI, AR A7 IRV Gy
PSRN JIIAR BCF, (TN CSV, Excel, JSON, HTML 3¢ SQL, TN ASRTOIR (GOSN (OOT
2R ¢ o0 (FHR[™ IR (oI |

CSV {38 XLSX FIWNEA GATY, Pandas DataFrame (GBTR SN FIG FAF STNY GHOT VAT 438
FILFIIOT 2 BR: A6 RAM-A IR AN O A G FACS STFW, GRS (GOI 6127 TN FF (T
©IfFY, I W g9 TN H7GY), 32 (GO1 fF011R8, HixodA, FaosIT 32 oG RIGHT=d
GT [3T0® SIS A B | (LT CSV (GBI BIRH (]2 PIICATF OF HLTHY B A1 I3 XLSX AR
FIMIGLT WSAS @R T WH g3 TN (FEAQEI0 A, DataFrame T© [T, AfFTHA0R
FISHTFIYT 32 Al TGEF SMY FATOFAER G A6 Sl g™ R 0T T N[S
WL STATS NN J2 (GO AT 7 [RBIATONI AT T, ARGIS I20TF b ST Parquet,
Apache Orc, JSON, Feather, HDF5 ]2 (GBI COIATGIH V0Ol Wz FIW0 BT B0 FABT

PRI

% Storage Tabular Tabular Tabular
/——\L Usiss Office tasks, data Simple data Data analysis,
& presentation exchange manipulation
$ Compression Built-in Mone MNone (in-memory)
%
E,HE Performance Low Medium H;ili::;?r

a
?‘:_:: Complexity High lformeting, Low Low
. }:. styles)
l"' \,J Data Type Support Limited Very limited Extended

: Medium (memary

ﬁ Scalability Low Low limited)

DataFrame - \G65 SIIPIFOT 72 BHO (GOI G129 STNTNF S (GBI AIHEANF G I
T g/

NUNTel, *f& g9 AT TGO FIACY, Pandas T2(SF 2 DataFrame FINIG Python-4 (GG
e Cota fO-FIHT W= 20T TtR| A8 525 RN (O (AT ©F I G [esge
TR (O FATT GNT WY, fIOTT FCI LLM TGS S ST =0 |


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

OIROR LM SN 57 a9 (FfR@ offws afFagamyz | 122

|glpundus

@ FILTERIng
ﬁ GEQUFMQ g e
© PIE chart

R &

LLM ®f& Pandas- 49 ST (TSNS RGO DL (PG ARACS SN JH(6 (GHG
LAY T/

WGP Pandas LLM fSfSF BIG@Ts JiFToId 59210 R(BR - (TN ChatGPT, LlaMa, DeepSeek, QWEN
GRS NI | NP CFLE, TN NG JBT6 (BRe A FHAFI, (GOT 612 1 RO S ST Fw
AT AT, 94 A6 RUITON Pandas FR(IR FIZE FE (FG (Of | A6 DataFrame-(F Al-I7
ST ST (OB GAFNNL JHI0 Frol9F "Sral" FF (O |-

WYNF (GOI AfFAFIY AYEW, (TN Pandas, [RTATY, FNSFIFIT 33 IS AfF@feETe
(GO TLXOHFINIH OrHATIENON ARG Fd| A3 o Fearpd A8E, [RITS®ME OAT 51
FANNF I WA NAT ANFQAMNCI9TO] A *6© Fard L9y (AT |

AFIS! AMTHA: IF0 BT (GBI FISITAT Cof T FaT

G2 ST TN N B0 IS o (GOT IRV fe el Fafg, Sind Ao [Rfoq S
SR A5 AR G O3 ATFNHFACT WYAF AIGNSAL, LLM 432 IDE T, GiNHT [T FafR|
e %S 2R (7 IR (OO AN JH0 S8 T ICHsore Fras a2 @7 IS
A FTFACR TR FTFANT TNy WATZ | SN SfE =T OIHA (GOT FIICNRZ A8 FHTEOI2G
FACS STF, ST (GOT ATFIHFIT G FNSIIA T S5 ARSTISIyeTs ST 2|

AR ST SATHA A0, [P TeT (IIRMEF ANCHFA Qret K1 Bo© [ WA (AN DI 3feite
QAD® Aafowsfe] AT FAC FRTO! FAR:

AN AT GBS (GO HNGE AN TP
() NI AP RS TIT© STUB (OB G106 ([AGPoIF (ofF I
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C N T, (I (GO B2 I3 NG WANEK I ATGFIE Gy A
gl

(ST G fofFe Feew, (TUT O ATTR Woid®, Ao Sfd® I AT ATH
(OOT ARGV AF6 (SN I FATO S&F FP
(ISR (SO BRINT S FIG FAF T NS 2 TN ST=HNTE 2P TeAIHN FB

[ RCYSY T, TAN (SN G ATFNST W 5© (GO Hfde (GO TS I
ON© HdI (IO A

C (OB SIRTFY 7 WITHT GV JBI6 (NNl (ofd T, TN fNI9@T 433 (ST
fRIET (=

(GBI S BIG PR G (TP TGS FHAT I3 WS FEA

C WNE FOGE G SIS IDE AN T+ (CTXH VS Code T Jupyter Notebook NG
W}

[C R TGS (GOIR (NN A G Gy IHT0 ZINT LLM 26 FAIK (58 FFA

[~ (BfRITETR (GBT XLSX A GFHFACTR G Pandas FRIIRI Y AT &F FFA

C LLM-G SNIF (R STAGTN M (GOILICT A G FAT SR FIGfel I F=1 43¢
Pandas 1A FI FIG6 FRLFT FACO LLM-(F Y PPN

G2 YINT MCHHN S SANCE [T AR (OO AN TG FAK NG(S0 FAET FACS A2TOT FACT,
fITRA, |- TSNS ST OV (AF JF0 IFF IOV BB S Z(F, (TAN (GO AF6 S eTdh
32 (IR CAI5Y5 ST°M 20T ST | (6 (ATH BF FP - Pandas-d AY DataFrame (O FE, ZINT LLM
B1e] F6, Python JIIRIT FIH AN FoN FIGI6 FHfGFT I (TN Excel-4 (GRIAT AL FIG F47) |

F20F 59Y WG (GBI BTN, SRR NI, 13 A2 NG g 2AfS fRtafie =31 wrw=n
T2 VOBt NIV F< 1 IR ST Qo ®fe - PDF 433 (GHDG (AF NP H( 1564 3¢ CAD
T S - [ROITY G TS FTOR G ST HI® OIS TSI FACO SN | JROTS N R4
FIOII (GBI T ATITCIRTO! TSN F1 ZF, PN VT AFFRATS 41771516 472 (NS V0O tofF
AR, G2 AR AT YRS O WAL (LLM) FreNF F=TO! FACO |

TN,
_\. —

——
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S — .

—
£o——g\ o
WA

(GBI BTAIN: LTIV, FTOCAT, NTG 18

59 WD (312 OSSN FH 492 A& 71 [ifvzn oA T
QBT SN3S (GO SIS TSRS I | [N AFgefdrs Frfsa o
FOTA fOfS RN (GOIR Gy ATAGAITOT 1 A3 NAGSFACT AfGaresfe
RSO CATEN F AR | [[ON B9 (PDF GHNG, 6@, (GHE P14,
CAD N(GH) (A NS BT (I FAK G TIRNIE G OB GoAZN Fa1
AR SHIRAY T2 | FRSETOI (GO (IO I3 ABIRFIACR G5 (o
WfGAE (RegEx) L SN ATV AT RTAFY 1 =00 | Aoy Fegw
RETICG S STFS GRN519, (NS F A *NIATS BII (GO NOOALTTI
AFFIO LT LT IR T4 ZCACG | ST 519 I3 AGIRFACNR AT
T ET FACS O WG (LLM) IR W58 Sz emfdfe zrag|
TR TP PITNNG G0 P NG o oS 1 AR, A
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WHITH 4.1.
(G OT AT T TAT FIOCNTZ TG

(GOI-bIfeT®e WANST JOoT, (GOI W I 77, IR s A27 ofS| AfS6 “gn 6w 9= 99
FIMNOF G ST UG NGTIGANT AIACS, FANST increasingly dF6 GFF e (GO
TCGH (SfF FACS (68 FAG, T NS ATGIE G AF6 ARG ATSIF 6 3 RN FIG I | YN
S FHICH NS FIANE I3 SORCFCTI G N, IF (GO WY SIRAT fGOU3 F1 2 - FIRY
NIV ARAS® (S AF, [ FE SAT WY AP (@ TNT 4T WA A |

(GO S FIAFIOIT PG FAE BIITPIS ZeT OITRd NN FANSF 433 FATSTI N0 N,
T2 AIAAPOI A3F HLNI: JH6 LGN PIOCT COfF AN T AB(HA GIAbTpe
e Y Tozel, FRIFTO! 498 RIS [Row F40e 7|

DS g[S ASO TgN MBHCN AV TNY ZTS 2T HTNLTNL ATICNTO! (S BC: BT
FNIST, WIHRGLET NN AT, FINNG AN FT| A2 AHCFS ST BTN BFS H A, I3
ST WG FR, WA FANSIEI JF6 5 5 (911 P | FAFRA, (FroNfvesfe Mg sTgema
STV B2 VST 20T A, 43¢ fGfGOE FS [ =07 I

HFTS! WYTASAT® AT FroM AP ONT ©AT I~ FACO IV O WG FI<, OLAT Fro
TGN NG (OfF FACS 2T, AMOHINI BT NGOl FAMS 2T 472 o [RITII BAR WA FACS
T — OANF A0 (FHEANS =W R, TR SN J1 T A G 910G 8T |

GHNo, IS aw, gfT 933 (BHBIS FOMTNTZ FANINE ANTI F41F
TIT SrNar Frafg|

fsfier AFFSETe AFFIH Y WA WFR [TNW: Ao AYSFrS Y, T FGF ASIH,
TFA, AR, STUI0!, (AP | OIM (o — TIW6 7 [RITIE ToFl P (AF2 —
JRIFAY I3 TR FTFINF Gfod F (@I |

TNES A WL-515S FIMIE FNSIII A 2NYG SN AFF I3 AT FNFAF
FIFGFS FATHAF BN MO (I ARISS 20O |

TNI® A NO® WHIT TNST AT — A6 JH0 g 32 G0 [T 92 AT 376 ST
AP 33 RCATR Tmng T [Rod I ARG © 2T 433 ATT3E 07 A FARIY 72 [esyseow
T ATHAR (5 3.25) FICGF B0 STALTIISNT WL (T, ATHIR, S ©T (56 NS o555 (N |
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UNSTRUCTURED STRUCTURED

2 Em T e
1]

A - = hills — )
E . + documents : ]
— = « scan contracts I -
e * invoices.
= - 25k
= -

5T 4.11 Wf5© T F41 VA 515 (BT TG TS/

Y, PDF, B} ]2 (GO 5110 HIMNE TS (57 4.11) JF6 Q1T 410=Y 2Af G, 19 W&y ARferfds
el TeGveE AT

BT WZA (Extract): 2 HTT WHNIS O IR T Wi A1 f5afG (G w1 =71 A6 a6
PDF ¥, Rf<, ¥ 1 fF N 20® AH|

BT TS (Transform): AIIS! T WIS SN 515 FINIG TSI FT =T
TRIZATT, A 5@ (ATF 217 FBACS 932 I FATS AANBHIT FIMIRIF [FFA* (OCR)
N AT AT GHAFACR NH® TGS FAO |

BT (TG 8 TTHY (Load): (1T Ty A FaFe oy [RICT FINME STH F41 T, (TN
CSV, XLSX, XML, JSON, 38t FITGE G5, (AT SI6F N6 (NS TGNl g3
R ST ACR EAL SRSl

g2 AfGT, T ETL (Extract, Transform, Load) <IN 36w, ¥9:FT o0 afFwsae™ o5l 430
@@_\3"1‘1‘@%@5{ AT B, I9 BT AN "ETL e ATRNATRA: Extract, Transform, Load" ST =NES
RV SMEAEA FAI | ATT0! ST SR AT RTAT F71, o RGH SIMG AR 1o S
RIS CIRCER]

P AT-TF IO (BT NI AL SAIRAT

fRafleT P BETS IO LY PG =T PDF FIWIG AYF91® [NHEma A G0 5411 Wofde oy (A
NS FIMIE FATBII AfGT AN FATS, 6 IV WY RIS F(: PDF WY (ATF 436 (B
W= 93¢ BT CSV A Excel FIMNE TS (B 4.12)1 -
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UNSTRUCTURED STRUCTURED
_— i

1 Task Numbet Task Mamg Task Description Assigned To Deadling
S p————r— | 1 Procure Bullding Materials  Purchase conciete Srith 211002024
1 2 Foundation Preparation Excavate the pit and install rebar lohnson 27152024
e Tl e 4 3 Fowsndation Concrete Pous Pour concrete into prepared pit Williams 202024
e § 4 Brick Wall Installation Bulld walls sround the loundation  Brawn 27282024
= T T b 5 Rootinstallation Install ramework and roof covering  Diavis 310/2024
MR e 6 Intenor Fmishing Complete internor work Pelilher 02024
] T Electricsl Work Wiring and socket installatbon Wikson 37252024
g B Extertor Fintshing Facade painting and window fitting  Moore 452024
1 9 Infedor Doar Installation Install entrance and interior doors Taylor 410/2024
11 10 Frooring installation Lay down Hoor covetings Andersan 411502024

5 4.12 PDF- 93 fIAATS, CSV 433 XLSX TS PO IIT0 = ¢ [T o7
JIRIFA HITHIN 200 JFg® =T/

OINI51® NG LLM, (I ChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN, RT*IIS8TH G5 (GBS
S FIG FA 2G| FE (O, (AN ONIF STold WAL ATAGNTO! FINCT (7 472 AT
LTS WO NP IS NN FCO PN RSN

T2, TVRE AL (4G TNy STNY 37 FAF ANRACS (A AfS StackOverFlow 1 fmfoss
CFIATN 32 BIT5) T (6T A FTEIY RUTTSEE FI0R NSTF ARIITS, SN SYNF SNATRA T (AT
LLM-93 STCI91f& 2K F0S AR | G350 Ly ST T, 92 VU6 PDF GHFINGE (BT
FINIE FANSHI G B (PG AN FAK |

2 (J (FNS LLM-NTG(A (ChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN T (7
CICRICAT) RIS 757 AL I

T B B0 (PG YN I GH6 (BT GTVHFIT PDF 134T (ATH (GHG (I AN
(FTOTD PR AATH WISTIG ROIT AR FAF I3 (I 3T (5RA6 DataFrame
I AR (M|
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B LLM-NGEE B8 QRIS (F0E Python (FITGT WIHFIF BHAFNG 2, IV 42 ©IFIG (GO
AT, TN TPFIY 2 RGN PIRA SIWE ALY PGy P G FAF OIS I 2:

te in LLM Chs

(S0 % &)

ace & PDOF_to_table.py

import fitz # PyMuPDF
import pandas as pd
1MPOET ¥Xe
# Define the patl tao tThe PDOF F1ls
pdf_path = r'C\Task Number . pdf'
Stap 1 Extracting text from the BDE

def extract_text(pdf_path):

Extract text from a PDF file.
Args: pdf_path (str): Path to the PDF file.
Returns:str.: All text extracted from the PDF.

document = fitz.open(pdf_path)
text = '
for page in document:

text += page.get_text()
return tText

extracted_text = extract_text(pdf_path)

Y Ko — "
' Run in IDE :

5@ 4.13 LLM-49 Python (G ¢ 47 AR(IF 8 AIHG (Pandas, Fitz) PDF 126 (AP (BHG (IT FH/

2 (TG (5T 4.13) SN TN SLAAS GRAIAT IDE-BAF WET JF(6, WFARN (WG HEATS NI
PyCharm, Visual Studio Code (VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, Eclipse PyDev

21512 3%, Thonny, Wing IDE, IntelliJ IDEA Python 512w 3%, JupyterLab I GININT SNAIRN Har:
Kaggle.com, Google Collab, Microsoft Azure Notebooks, Amazon SageMaker |

2 "FHATEI VT, SN G Pandas AR FIZK B (TR T SN "Python
Pandas: (GBIR Y IS FA G AR BaA” STy [RSIES TGN FER) IS ([
HA1 (GHOGLP DataFrame-& “NGTW 432 DataFrame-(F CSV AT XLXS (BfRE FIR(A FTFT FACO
A3:
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TMNF GBI (PG ATIMG AN PDF FI3 (ATF AR (GIATH DataFrame-9 NS
FAW| IQNUI8, DataFrame-(F CSV P12 JLTHLN GV (PNG (15 P |

B | LM-99 083

_CreateinLLM Chat ___
o - ) A l‘.\'.
COrL)
@08 A PDF i tablepy 't’ i .

& STep 2:; Converting the extracted text to o DataFrame
def text_to_df{text):
e
Convert extracted text to a pandas DataFrame.
Args: Text (str): Extracted text from a PDF file.
Returns: pandas.DataFrame; DataFrame representation of the text.
T
lines = text.spliti'in'}
data = []
for Linme in lipes:
if lime.stripl): & Check 1f line is not empty
data.append(re.split(r'vs{2,}"', line)}

i Determine the ber of columns based on the Longest
num_columng = r'ax"LE. (fow) for row im data)

& Create DataFrame with dynami ylumns
df = pd.DataFrame{data, columns=[f'Column{i+1}' for i in rande{num_columns)])

reteen df
df = text_to_dfliextracted_text)

m Save the DataFrame To a C5V file

csy_path = 'Ci\extracted_table,csy'

df .to_csvicsv_path, ilndex=False) | )G ﬁ E

Run in IDE

54 4.14 PDF (T DataFrame-4 (I 341 (GRTTH A9\ A3 (GG CSV FIRC ST/

% (PG SR TN (6 4.13, f6F 4.14) (AT Ff6 TH — (TN, WYAFS AR A FIRAT G
AT FIACT — o ISMG TRG2 F FE o1 (FICGT Y NI LLM-NTGTE AT (IS A |
NCGHAG o IGIT [TRF FACI, STHIC T FICI I ST I NS HMTEHCHNT B (|-

G2OIJ, Al LLM-AF ST (TSN A6 457 5 A0S 2T A — T8I — N —
ARSTF — AN — TSI AYF NS W ATICH Q012
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SN LLM BTG SRS TS SI1Y <3 7B Python SI3(NE SIRIC, T WNAT (T (FINS IDE-(S

BTSN GIATS HNF, PDF GHCNBLEF CSV (BfI FIWIG FATEI FAMR, T PDF GHCNCO G~
(N RIRT STROST AT AW ]2 (TCHICAT (GO WITAGLNG BN Tow HeZ® H1 |

TN 92 (F1G (6T 4.13, 6@ 4.14) I FACO AME, M NI (ACHICNT LLM BIG (ATF B PAR,
STOE 6 33 TG TGN V9N PDF GHINCT, T WAL TS GHINCHI AARF FIOTAISTS CSV
cﬁﬁaw@aﬂwﬁﬁw\ T A I-

ST PDF WA ST (GHE LI BT I, AT*12 Q@3fe] FI1 a1 Y =7, 1 o7 o af = Face =31
IMe Baefe FofiREONT WHITYF, ANGFHFIY ARAI[ABEAT CFNIN 38 ATAS ANRE ©IH
RYRB (IT FA0O, AT FA00 432 RCAIT FICO STFHN FF, T ANHF FIANS AfSFNfAce g2
SIBfE TR 7= FIF S (AT

coif*2fay, fHraafor forga A nsata FIETATTS WHA|

fEaBfA WIFTIAF STAT VLT IH6 WATON ST T | A1 g8 S5 SN g [y AfFsmer
O FI PN W, FF, RfF 478 NF B SAEPO Y| G2 LN ©T YA OT T B, Ol
e ST G T4 W N, (TN 6 Excel (BReA 1 (GO | {HASFATE W= Gifoet BT AT,
FIRVT SIS RITIB, 18, (CHOIF (IHGTNT, 43¢ BAFISN O (I FACS [0 A FAF NI ATIGH =

fEaBfFTE ST B3 fZSF T2 FAK GioeTol OIHd srd~ai~erd Ny fNfZe | fTa e samif, =rs
ARTYINGOIT FATINCII9 BATTT Y AFH FR T, TN FTO0IF TZG2 JATS 1 A G FAS AT,
(TN GF(G Excel (GG T (GOILIST (G FA| WHSVYAF BTad SANF NSVYAF B FSEI
FACO, RO ARIE TR BT ATAGH, I OICHL VKT AT FOGRTe] AT I FACO SHN |-

STRUCTURED

DATA

AN UNSTRUCTURED TESSERACT
T DATA d OPEN SOURGE

OCR ENGINE

51, 4.15 TN B0 WY 72 HARFAH FONLAF TIWIE TG BT 5\ <=1 OCR
ST NI /

5T (ACF (GG (IF F41F GV OCR (WATCFIT IS [FHNV) & 7929 w41 =71 A6 7
T, B9 432 PDF FI2AGETO W 438 I NG FI00 S, T (ISEATH STNIACA5T <8
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CRN-SNTI9T (GHE TSI LA OCR AT RILFI 417 Y Ao~ ufFmmace 37ze
R(OR A2 ANGPIeT A93feT (ICPICAT T[NP AT G2 Python SHIIATFHN FROGR HRO HT |
STITETR GIAT OCR TIGNSTT W JH6 = Tesseract, T STAT G, YeT® HP™ AT BRS A2
TSN Google™ IR TS| A6 100078 R ORI NN FF G2 TG I T [NOASIT Gy
Afeo|

WSIN LLM BIGE G0 (PG GHIZAT (T1F O I, TN HIW FT M (1T (B (ATF ©LT SOV
WAIFI (I FACO AT

2 LLM BIG 46 CB@I@W{CHT% AT (ChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN
NN (ICRICAD):

A6 JPEG f5F (TR G (PG YN, T 6 (BT 419 B, BTG DataFrame
FINBO TP
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B LM 9 58 (@9 (g Hawfelts (GHE ISPV G Pytesseract AIR(IS
IIRMLT AV (M-

¥ Tl
I

L ] ] & group.py

import pytesseract
from PIL import Image
import pandas as pd

i Ene MASE TIO
image_path = '/mnt/datasConstructiontDDC,
image = Image.openiimage_path)

text = pytesseract.image_to_stringlimage, lang='eng'}

1 the text i1nto lines and then columne
Iows = text.split{'\n’)
data = [row.spLit{’'\t") for row in rows if row.strip()]

cing poandas
g Fitst tow ic the Neatds
df = pd.DataFrame{data[i:], columns=data[@])

¥ Displa DataFrame

df.headi) 1 how only ti First few rows for bre

Y Y —_—
s B E_J !
AU in TDE

351, 4.16 75 1 RRA (BRE (ACF ([ T (GHBLS FNINASAP (BIRCETH GAZNN FATS /

2 SAIRACY - (BTG (5. 4.16), LLM (ATF A1, OCR (WATOFI FIMI|IF [[FFAVH) 47 W4 foars
(BTG TSI FACS pytesseract AR A3 AR (BHOIF FINTAS FHICK, WA§ DataFrame 4 FiNST
PO Pandas FATR(IE IR IA|

FATBLIF A6 FKITS fBrE BT GO FAH G ATH-AGFAFACR TGS, I
N RGN IESEAN ST A =2 T TS, (I8 (I BN A G AN S PACT
G | AT, NSV YAD (GGl T THNYAP (GOI® FAS O = |

JMS PDF 43¢ Hafe] |- TSNYAF ST YT BN, 2Pw B 2ef RUNZA, BIIG, ol A2 (NI
TOfI AT (GG | AR SATSI (FI LI AR W - I3 RS RO TR, W-FIACTIGG A7 TSTS
Ao ol
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ATST COBITH FIHITNING AN ANZI 4T

PDF THNOLSER (BRA (0@ 4.12) 32 TN FAT (67 FIAT AFHIT (BF 4.15) QCIS, AFFHI
THCNTGHTAT A0 STHLTII W (CHE FUH BHNFIS = | If6 Z0@ AR (GHG THINCH AT BT
I N 432 BNF W 2O By w1 [FE [FE N | WYRNF O A FHFAR AR ST,
B0 THRY IS =7 A2 4N (CHOP JF6 NIVYAF FIWNG TSI F1, I {0899,
FOGIAEARTGHN 43¢ &S ARV G CATS |-

A2 A FIF (FRT AN =T BICHNI - B0 NI I, I SR (IS fofgre o
o9 g3z ARSI 5251 5® Far® SFN FA|

BITH 27 I (N TR TABBI SHIFOIE, T IBBECE B G13 Heofdw
FACS IIZ© 2| (GHG AFTFACTT (2FEFIB, A6 Wors [Fesr SN~
SHCEES [Redara fofe R F1G F1, I REIETS Txoed FE J38 O

A G AFICTT BTN IOr |

BTN CofF T TN, A6 TS fNHHI, SITHa (YNIO19T 3 2T S TIN5 FIAN resf@g
S & ACH | (BHG (OO (AT ©T [N ATFT0 Woa F4re, W e s mee e
SN FACO 24, NN 2fONCHT PDF GHAG (ATH (GO 51+ FAF G Y AT FAD:

O [N (Extract): (BHE (GO [RTAIY FA1 TG, O AP TNTOT® [Ferq =3
AFISN SToF ST fVHH F1 T

ARSI G2 (HAFIY (Transform): 21 SATF RO [[FOIY 41, (TN [RAT 32 ANTAO
NI IV

BBV (Load): (1T, ATV TFNIAF (GOIEF IARCIL (GO MIIAGLHG BN AP Qo
ARGV TS B |
G35 AfHES REEEN FF: WM IR IF0 AFF IIZAF 433 ATIHEAR VKT B0 STy
AR, (T BIOGE TG ST N HMCEATAT 1 IAGR | WNRS 5755 el Yol SIS fe
(RETTET F1R9Y, STNTAN FLNER) NFHN FA1 G732 TSEAF TP ond SAFHNN F41 (Ba
4.17)]
SRS eI MR fOfSTO NFMH STo1F FfF, (GOT NFMINI GT JF(6 DataFrame TOR B 2
T FATBIT GV A6 V@ DataFrame (Bf3eT (Of iR, TN OIfFY, ToT (TN [FATHT FIAY) 43¢
&1 (CT STUTSIoa AfRIE) 97 Ty FATY 17 FA|
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=
A\
i

TEXTUAL A= PROJECT > i TN

DATA [ Hi, wa're behind / R B l‘.l'| =t
@ [ schedule dus to the | et : |
\ i | adjust our timeline |
U % " > by a week F
A%)ﬁ ] N ra
u / ] e LY

1. Project delayed by rain PROJECT MANAGEMENT

TEXTUAL
ET O KEY DATA EXTRACTION INTEGRATION INTO THE
L i
= ( 2. Meed to adjust the schadule by one week

4D
CATEGORIZATION AND J = =

CLASSIFICATION =g EPA- I CPH
# Causes of Delays ==
# Schedule Changes

5T 4.17 STV SATNLTHNT ATIGATOT G NFF AIZNN 60N AFITON ST
JRFACT G0 (GG (AT T T NHo = /

IS SRZATSI W@, GF6 O NG (GHET WA BIZ B TUHI ST Gy (F1G
oM B

& (I (S LLM BTG (BHOI WA AT

STNIE FICE B0 FATAFAN ICACR AFY FIZ1: "ICAT, ST IR IR0
S5 PR SR a3 ATHHAL: "=, SN STUAANT I35 AR TLTNLN FACS
TR | AN JF0 (F76 512 I SIS WY (GHG AV [T FA1, [Feqrma S
SR TG STHTANF SN S N FAR, 472 SRHANF 2 (GOISfH (TF
BTG DataFrame (OfF A | OTFF DataFrame-6 AB6 CSV TR 3T BT
S|
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B LLM (A 1Y BB HHFTO [WA® WG (re - Regex) 432 Pandas (pd) FR(IF IR
B Python (P16 B u& HAS:

& d
TEXTUAL L L & Text category.py : h‘_"J = * %

DATA

lsport pandas. as pd

A L I1BgoIt re
e —
— B Sample Text ITa I l dlECUSSIon Detwean | INAEET and an engir
text_data [
"Hi, we're behind schedule due to the rain”,
e "Yes, we need to adjust our timelipe by a week"
formation F
def extract_lieyv_elements[(text):
delay_pattern = r'ibehlnd schedule |delayed) due to the {yw+]"
time_adjust_pattern = T "adjust our timeline by & (\ws)"
delay_search = re,searchidelay_pattern, text)
time_adjust_search = re.searchicime_adjust_pattern, tText)
delay_reason = delay_search,groupi2) if delay_search else MNone
time_adjustment = time_adjust_search.groupii]
if time_adjust_search else None
¢ return delay_reason, time_adjustment
n "I'.-! & Th f1 ¥ n 1 i & {al
extracted_data = [extract_key_elements({text) for text in text_data]

df _extracted = pd,DataFrame{exstracted_data,
columns=["Cause of Delay"”, 'Time Adjustment'])

CET L)

5 8.5t STUAAINR TN ATTGNITST ST ST Yol RTTDTEANS (BT NP AT FT/

g2 BARACY (57 8.52) AFH IIFINF I ATIHIAI N FLAIANFA [RAFY F1 27 AU o7 BiFes
32 WEIY FAR O, T SRIIOF AFG IIZNT AOR (FATS AN, WJaioy FAIANFANG S|
fRafie IFSAET M (e TGAG TNE ST " TSTLEAS ATIGATST 3¢ VTS AfGaS
RegEx" SIKIITY NITATEAT ) AFHF [[RATII PRV 7 TNIIOF ATAGATT AT o™ Fa1 271 2
TRIRAT (4T FIHI0 RS (ATF RATII FIRAYA I STACIF STNLN W= FF, "SI *HF NI #1370
f5%® F0 RATTT IR FROARE WA "L *THI NI = A6 STNCHI FLCNL FROA

M PR WRSTR FIRCY [[FATE SaY AF, O IR RO "I fofTw w1 =, ;W $Reta WHE
ST G STNES6F ST e A, ST (12 TG STV AN RO W=7 41 29 (57
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8.5%) | G2 *FFMYTEATT WL (FIANGI NI AHFCeT ST SNGREG-FATNT G "I Wi [efifFe =71

TEXTUAL STRUCTURED

DATA f(x) DATA
A= N (_% }:) S
, Cause of Time
Text string Delay Adjustment
0 rain None
1 None week

f5F 8.5% (NG FILFT FAR 2 A1 SIATT AF6 SAAHTHA (B, I 7T 33 ATTGT
ST SIS WG ST T LY B /

NTSY (FLANFA, 55, W) (AT *SSTEAT 197 932 ANANGRIGH [RATSH TS ST FACS
SR F(E: BARITHF, FANME WoR YR RIS N FOH MO A0IRS FA© AE, ©12
(PN e, FEAIHNFUCNS NIV [[RATF ARG SN WA (67 8.5%) AP AIZNF 472 26
CRIINICNI WY - AN AR AL STRCH FH L4 IAONS A |

Y q7 BaREP TOINLAF TIWNE GBI A QANIAPONT HRG, ThSF 33 [[{AyCets
RGNS NN WG AT (IS F, T (NI B9 fofg w1

TAMSETT (NTOI AFFT ST SMY FIG FAF IO YT =Y, [T FE@ CAD (BIM)
STHESMIIL BRI (EFINO |

CAD (BIM) CGBIF FIITNTTS ACHA AATSH

CAD (BIM) STTR 515 4J¢ (NI@I9T JH0 WS GIoed FIG, FIRA CAD (BIM) TIBIINT (A(F FABFS
T ATTIZ IF A Goe ATACNGRS FIWNO SHNZFS =TT, T A2 JFANY TUIINOF ©F (Wef-
NENYETF) A2 (VoI LT (WL NSVIAF AT NITYTF ©F) GATM @[ SN2 FH |

CAD (BIM) SO NS&F (R0 (GG FINIG SRS ARG 38 AR RIS G G2t d v, I A1
ROTNIT® THEESIF A (GIGAANRNE APl ZOIRIP IIRE BT 27 (5@ 8.5%0) 1 42 (AT [Rftkwer
"SR W AT I5 GO (OfF I, WO TS RINNAE ARG FF G2 (FANCS A0S
G afFaefEg 53fE Anas Fal-
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_J J ------ | openBIM closedBIM
rteikpgell |
m v
Helps to Mine @ ®
Rn:’i‘u A S

SVENDOR AP
qTo

[N -]

BEEDATABASE

Wi DATA

f5@ 8.550 CAD (BIM) RT*ITSEaT API SISTHI9Y 1 RIFOIR RGN VI (N6 (GOTT ST
(TS HNE /

%9 CAD (BIM) FINMEG AFHI BAMNI (I 472 TNERO0BEHT O a6 NN fFerns=
TNRAIFFE OGN AeY2AS 2, (TN AT [IETTEF TSI Feg M nasfag ey
(IO TRIES (6d 8.99Y)I-

U WRAYT G2 LHN TN (ATF 76 BHT T8I IFMp, A (W ITs Wi F @, @
GH6 MR =M1 FIOE WCeT, TS (N G2 AP *NAIS (F6 CFA1 05| TNMCH, (AT
ZORCE (APreR) I FA JF06 WS IrFF, FNAEFT oo ABR (T T 9T WZIAT 43¢
SEISTP T2GrO F(E, (0T A6 &7 6 Nfea T TI2EI G0 AH(0 FIOMNRT (BRI TS
FEI

CAD (BIM) &g (A FIICN91® O (B (I B G (o IRV I FT (0O ATH, (TN
TIRNICHT, AT G, ATSGICHT (TSI + BIZNCAT), ACC, ST STA (S5 ST (TN [fcOpSh T IFCjs
IFC IO G |

IYfNP (GOT WM 4 FATSHT TGN (GO ATHAFIYT A7 ABFO(F RGO FAK GNF CAD
NCOTR FRTEaE 70 Yo THAMI Ro® A0 SN B TUINIOP O I8 SGAG0® (G6 — (6T
S, TN VST SATAIN CIFTRT 39N S| G2 7T (GBI BT T WA Y NN SIS I G-
IS ATH, TR WHICN AST GAMNE THNFST I Y FHIFONR (VAT T (ARG A
AN BT 432 G TIRRATERE: W, TAME, TF Z8TR B, 476 00| AR AES NG
QY] Ao BH 33 (COIBFIF OGIAEARICHN (NG GuifNfod (BN 98 [RUaEarys
I FNGH G (SFNYAF N [ NITVIETF) TANTONI IR FACS SN BF, 6 L
(GBI AN WAMTOIR I TSGR IS FAT SIS (AT |-
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Systems

CAPEX COMS PMS
—=CDE ECM CAFM
—~ERP1 ERP4 CPM
—=EHS EPH ERP3
—=BPN ERPZ IHS

g

-k

)

R

s

1

CHOOSE PATH TO DATA
1

v v
File Based Data Based
L
v v
" Closed data & semi-structed data i structured data

e

753 —7v |

Concept @iy T
! VT . Ly I i N B b Y -
— Clasarficallon of AVT Classificatien al FC El Table
—i—_-'-l — rL-_l ‘-'
— —-1 ﬁih -EE? JJLI!1 T Excel
| ek -uLTr'J sl '.' | lys()
= | e E A | ¢ PastgreSgL
S T sid I'“ ” |” !I - Oracle DB
Pt — | it ,_"1_‘_',_ Y | ([lv] [1l||1|| . S0L Server
— s i e e £ @mmﬁ e
.-;-.j.ﬂ. Bk reamagsr o BB raocdmain or @8 wedsni Raip Arvaln Dl anage w1

Visualization . L

Waork result

concept o TS W TR WECTTTT

Tabie

il

|5

,-ng/ %EI" T; S5 M;'r\ E’r"r“::" @L::

2 8.5 CAD (BIM) (TGBIIN ((F BT AIIIFINT PR (NI MR B
TAFo =Y/

YT TFAN A2 TFOSWIF (GLOANTNG P06 (SDK) I BN ALY A CAD (BIM) I IF TIWI6
(TP (GOT NS ATHTO! ¢ HANBE WP HRGy (Y (MR | AN I FINIC (T LR, RO
[T AT B[S AL Ol M [ CT R IS X [ E AT AT O A B N E e 1) (66 | £ S B (R B 43 4]
2N fFort 2GR TSR ST ("Open DWG") 32 CAD (CGAHA FAWIHR BT FFHNTSTI
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Q5 ST SN AT AT "IN (GBI fSGEIE TSRS (O S" LI AT SR

AN A ENTRTIT AIGNS (IYSII I (ATATR0MF FIWI6 (ATH OAT HLAR FACO AHN
F(F, CAD (BIM) I I FIIG (AF TR ATIGNT (GBI A FIWIE ©T (ST,
A A @ NHIT d]3 RIS F2001 FE |

HOTISN ATHIE 498 CAD (GBI (AT ST AN SIS 2 OANF FIGAS) FF, T OIS
©YT I3 OIS AIGNSE FIRT FACO SN P, AFMA NS TGN eTd W 0 [{Uarwe,
RS TofR, FOTAERIe™ = 1Je W= fGfGGRT STHINR SMY JFTg® FARX S 2 I (67
4.112)1-

Mumber of & dependencies when working in closed BIM | open 8IM and Data-Centric Approach

Data-Centric Appruach

B Dalls Engirsmer
CAD BIM Input DHI‘.B = .9.-.“. Enalyat "
— hmr““'“%[“ ‘“lf“ = AR ALA ARl
Bl o I O ;11161101110
A e --- ) Liis
Eigi {g}c e e T ittt S0x
ca [l F-: i-r:- : " ; 'h_-
-5 1I gg::du P::hm
. mmmroTmEzTTEToITS oDC
) ! Output
o Dependencies ™ jdarketplace 1
£ Dovelopmant B+ Export P ETBhIn
& Auto-Execution  4) Impart i E Docs
A manisai process B Save : E Graphs
=2 i al-Cea i 1
et et Model-Centric Approach : Vord F anhhuanﬂ
vl Ewcel b—E BIM
CAD BIM Input closed BIM Bl —
e R ) Mt % i it LI 'l?\"dll':ﬂlvl
RVT IM360-8-FORGE-API-(E) e
o= mirackages— o o
Jv["—"‘*%‘"*'“’“‘é‘”‘"ﬂ 5 sie e
+ . {}j : :vmnu:- & Ahima &5
n.m i & Farge &FF @ CAD AP1
N Pyckan

:J open BIM
—Liﬁ-aw mﬂ-—AFl-—@'_r B

CAD!}E g packages -

CAD 3 ras: hupeqﬂ—g_apl_*_‘L

I—ﬂ Heeas 1=

f5& 8.552 CAD (GBI SRS ARNEHIR STHE ST ANCHING BN fNoTo! ST 433
(TGO (AP N ore S0 20 JRTOT Hd /

SO e (ATFHF DWG FINILGF G, 200t el (ATH DGN FIMILGI G A 205t HTeT (ATH RVT
FIANOF G, JeTo I3 CAD (GO FIMGCGTEATE J[LTGAS A8 FIIFIONI O3 (ICHICAT FINICG,
2 SHIFHIRG FIWNG, [Fort M2 [T WTN TS T T8I AR (B 8.559) | AGLHFA
TN FRCYF AT ST G CAD (BIM) 48 G RN (I I CAD (BIM) TIIIG (ATF (GOI (I FAF
T SDK et 2 & §es I9=d SR -
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&

SATA

BATA

5T 8.5%0 RIS ATIET FRENBAT T2 CAD (BIM) (GOITISF (TR LGB
(01 NG NS FACO STHN P/

IF, MAFRN FIWOG (AF (GOl TSI FAT 32 = CAD (BIM) FIWIOLF GUIFNGS 432 (6T
BTG NGO (OIS [Foe FAT, OTHI AN FIG I ATFINF T2007 I, [RERF, AFEE=T
3¢ SN FITBINS S JFIFICTH G5 O GHNeTdh LA (6 8.598) 1 -

YN CAD (BIM) (GBIR ST IS FAT (HTG SN IV B0 B (TR (TATN CAD
FIWIG (ATF ST SCHT FATS CAD (BIM) TIIATRIIKIAR FIR (AF WS GISTR

NG (N2
DOCUMENTATION
L & REPORTING
e
STRUCTURED CHATGPT &
= FDHMATS COPILOT & LLM
. — AnaLYZE & SeAReH
D TR FOR INSIGHTS
[ dvmean Fovrus |
| st | oo | ! - FROCESS AUTOMATION
& PIPELINES
4 DASHBOARDS & DATA
_- VISUALIZATION
[ ressr Jitcasa 3
DATA GEOMETRY
¢ & SIMULATION
oo

5T 8.558 WY SDK SIS (ILSTI CAD (BIM) (GBIITHI VAN FII6 (ATH

(0T FNTSI FACO ST P/

AP CAD (GBI AfGFAHFITT WYNP AITONfeT IS A (ATEATNG — CAD Rieporng Hendd
R N5 26, T (BEF TS SR TIZW SIS FATS BIG FACR A2 NN TG 432 4N

of Tyl
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FITG ANTLTAL (SHIAT SIS (GOITS FGHO 5 |

2028 A (AMF AFF GOy 43¢ N CFT (GO II2AEE I3 AFFACR (FF IF0
THATIN NSNS AFIGN 68| AFF (TOIF Y& SHIT AFICS, CAD oW fNsfrorar wg~
RN ABIF NS FACR| BIM (002 ST (©fF) 432 open BIM (20952 MITE (©fF) 4 N
afoefe T T YT 2AYFTS TNINSET TNy I (G WHR, T CAD RO A6 FAC©
W FIACE [»9]:
"N (GBI TR AFTITS, T BT ARG FACO A2 (GOT AT FAGI FACS STHN
FEI

USD I G 3¢ (GOIF VAN S5SNI Ty Entity-component-system (ECS) &f©d
BISEIBE]

(GO A FNHIY, A FMFACTF FALEFTFAT G2 (GO [REAFCT FfaN Jawed AT 17241
WA AIRIAC T OFA - [RFCH (21T, HCEN 933 (GOIRTII N OFS (NI

g2 A6 Mteea [RIBIT© SCATHAT I20TF T WX "CAD <2 BIM: fRHITeT g (UOR [I91, IBI@T I3
ORI A FA T | 2 TECT WV (FIA AN ALY 516 A 5@l 6% F99: I2SW CAD
fRAUFORT WG AFF S FIICAT YR IIEA FACS (58 FAR| AHD el AT = FIF FI2eT
WO FATHNF ARICS [REITIYL (OB HFEFEIER ATE FNSF, T WG ALF SANS( TS
FI A [No© FE [»9]1

IO Y& 797 26 (7 g Bie i o1, ROiis = MRNias wIaeefe sifdensr
FAR, T GRS (FTF FIZIL ATAGH, S ST, CRN-ASNCLI9T 473 AT
ST |

ARSI GF6 Tr2eld ROII USD (Universal Scene Description) TGO @W‘ff@ﬁﬁﬂ AT
FECR, T YT FTO0IF AFH Mg tofF a1 203, f[F§ 99 afS 2 Gfwfis s mafes
FIPMS (ATACZ, NVIDIA Omniverse (432 Isaac Sim) PMOCHCNT SHANT WEIN S 43¢
fOGTAATRIGHINT G| “RITNIG IFC A9 QeTNIT, USD A3f0 ST=G 579~ ST BCd, T JSON FIWIH
TG GUITN® G2 (IMRET I FACO SN F(E, N 02 A FIFINS T200d FF ¢ fOfGoreT
A FNSATS 97 T TOFINF ARG FI| V9~ FIWG6 BREP-NURBS TGI8 THIFNS MESH-F9
ATFICI AT FACO 5N, I WG CIFESE JSON FINNG, T ¥R &7 AfFreasferd o=y a3s
FIOG RPICEIN FIG S GAT WS S[UTGNS B (1T |-

SR CAD 472 ERP RTFol RONYT W™ FIWI0 AR FACR ((TNN NWD, SVF, CP2, CPIXML), O
OITHE W ([IFTOI912 I8 I3 AREE FIRCII G AT, M ST TLZOPAY A AN IR
ST NG FE| G2 (SBFING, USD DXF I TSI IH06 GINBT NN FACS AE, M 4F ST
(TTRBIR FIMOBAT T JHf6 (TN RS &, (T DWG |




General
Information

9

Year of format creation
Creator-developer

Prototypes and predecessors

Inkthator in Construction

Organizer of the Alllance

Name of the Alllance

Year of Alliance Formation

Promaoting in the construction

Purpose @h
and Usage =/

Purposa

Goals and Objectives

Usa In Other Industries

Supported Data Types

S

1941
TU Munich

WGES, 5STEP

ALSK

ADSK

B5 ALY

1994

ADSK and Co

S5

Semantic description and
interoperability

Interoperabity and
semantics

Predominantly in
construction

Geomatry, object
attributes,
meladata
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5

J016
Pixar

PTEX, DAE, GLTF

ADGE

ADSK

ADUSD

2023

ADSK and Co

5

Data simplification,
visualization
unification

Unification for visuallzation
and data processing

I filrm, garmes, VRAR, and now
N construction

GI:"IIIFI'&II’}‘, shaders, animation,
light, and camara

Comparison [ Notes

IFC fosuges on construchion data,

USDon 30 graphics
IFC wats Tounded in Garmany, USD in Amarica

IFC ewblved from IGES/STEP, USD
from PTEM/DAE/GLTF

ADSK initiated the adoption of both
formats in construction

ADSK organized both alliances
Dufferent alfiences for each Tarmat

The IFC allEance was formed in 1994,
AQUSD for USDin 2023

ADSK and Co actively promotes both formats
in b5 (&1} since the introduction

Comparison [ Motes

IFC for semantics and exchange; US0 for
simplification and visualization

IFC focuses on semantics: USDon visualization

USD is versatila and usad in various fields

USD supports a wider range of data types suitable
for complex visualizations, IFC focuses on
construction-4pecific data

USD TG, CAD RTEFOIHa SRRSATERRI0 I8 AP OATT S N[O (P (AT
FIRINOIK GIFRAT YRR ATHR RO/

JZS RCFOMH (AN G398 ST=G USD, GLTF, OBJ, XML (IF NWD, CP2, SVF, SVF2,
CPIXML) 438 Wi~ FINME FNSTS 28T (3. 3.117) AHT6 (IRF 23971 32 g
BIRAIS AfSHTS F(E, I S TZOOF A8 SR ATITIINTST G M T
FE| AN FCIF IRCF, GO “RATNRS W 478 THFNGF (FIEAI G fNGTo e
FINIG (ATH JF AR I SN ST FAT ORI WS ZeT G FIITNG TN
At NTT IR G2 AFISG N1 RITge fOfGoR o= §a1Ee 4, AT
FAL PO STRGTOF P A2 O RN 572G FE| -

CAD fITEFOITia o (AATCNE SINI0 ABITIT (PN N FFFNR S0, [N fRiega f[ersse=r cAD
(BIM) STI&TN AIZF I FCI2 7T CAD BN (ATF SR Y ATINEHR (9ITS AR, [RAINS AT
BRI ERYEHRY


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

(GBI FATFATS FAT FIOMCAEZ FAWNE | 143

2 ST 20l HFTSIIOI O, NN 3D NG (AFH LGN, PN OATH
At I3 I TGS I M (VT ICoR, T 2SN S fHieg AfSoe
AR | TYN AR TS CAD NGARATF (F3e1 FOGIIe SI0Gi| I PRI (16
fRUTR , 378 TN I3 ©UT AIRAVFIAI (GO RIATT A2 FATS BF FA, T4 OO
I3 TRFNE @i CNfadens AFoe =71

P Y 7ol N, (BHE, WEAN 32 CAD NG (AT PIINNRZ ©AT (I FACO Y Y 438
(GOIIC ATIHMEFIF AT, O AJI0! eI ANCH X6l SN NGfelg I8 IF BTN A*0® FA11 92
T (ATF2 WD [NOT I SNF AETTFIT I3 FASIA 51, T (17 =1 [N Aoyt
PG G @IS =0 7% A

— P
—_—t
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WYITT 4.2. CIIOI9T 92 ARFAT: [T OorTg 9F(6 9T
1L

SIS 2T SRS OTATT BT WM F ©AF R o |

WYNF AP S VST (Nfei RIS W& ey e | Rig ok, [tk Woe a3 36 FI06
(ATF WEAS VAN, TFASACIN FOMNR MF WK (0R, T [T, JIFIT e AT
TS FTOR AT TN SR OE TGN FAANEG FNSF [NG2 STl [Row Ha W — (&
WIHNEIAOIT ST BT ACH |

G2 IRTF PSS SN FINIG, N (1 ATGFT T=NE WS 20 I | [FF a2
NS ATHT IHT6 TeT GATAN ZIGT AR — RFSCAI91 O | ST BTN =T
O GGERIGITA fofS, IF MTF SINAT 138! W13 fets g S|

WA AN @FENRSe — [REE FE IC EFEANNSE — F, FYN8 FLNS TGF IO [fon
fSIB 32 (THIIN IIZF I (57 8.2)) | 92 ITCHIRA (3 RS Tgw o7 AT 7of 20w I 1,
92 AT WATI ST FIEFTONI (NI FACO 2 | @ O, I WS SATT A GFAFIOR Feagasy
TofR 2, 2 AREET JHTgo = ] RIS IS TR ANLAI G0 770 27|

432 9% =esy fRHRE IR ST ST A AR 7Ih — 9 HiPPO I =9 (5 2.9%) —
WGl J33 WS [SfEre (Fe 3T, Sl WGIF O To Jad AREHSrs, 92 *rafe [eolre
T THR | AT AIICS WSTCR FHET ROATY, T IS TN ST SN FIS A

"HYTTS-ZTOR" TN A AT AT NAATHR BT WA [T s
FNSEO A, M IFIANF NJANHI T© Oad ATAOH |

(512 Y516 5T O T4 BT, AFF TIZAF I3 ATFANFIA 20O [FEANH 78 SATALTHA (ofF
PACON, 32 APHI G0 (GO [OGFAEATRIGH Cofd FACO© FAP M 472 TAWR AT Vo~ | &gy,
s =0 91f® G2 STNTNee! ARSI SR IH6 I TIF 2T BRI
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l?
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MINUTES HOURS DAYS

7a 0 DO
BANKING AGRICULTURAL CONSTRUCTION
INDUSTRY INDUSTRY INDUSTRY

ﬂl:l

foa 8.2y ff1er Aty 219 933 ST A= IS M STNT A0S, W0 g efEa g
(TN fS 96T A1 FNTE= 0y 96 /

fRfier FRTEe a0 M MYLFT 20 WS TF© fGfG6 Fgefed Qe (f6d 8.25) SIATT BTN 43¢
WFACR AN B O (©fF, TS I72 ATFIFICR [ Vafonfd AfFneas 87 FE a3e
R 53T A | STATT BTAMAT G I WAL WO STNFS FREFTOR BTN 14T (K|

B0 AL ST T AF0 =T AP O [NH QI 478 O ABS S
THIRFAC G FINRGG A FHTE WOk | NS5 72 576 ©F Zror o NsEg
YT PRI AR S8 V| A AT AP Ao T [e7g, f0 72 46
AT

BRI IS WARfAre W [BIROONd AN 97 IoNT Ol BT AT T,
AT ASATE NAPIY FAN A ]2 T HST (ATH BV, AB1RP® A< S OIATH AP TSTF ANATH
BB ETRIRIE]

(OOId YRSV 433 AT

ST PP IV B0 =N NNFICN (P ATIGN | SN ST FIICHT A BTN TNy
NG TG NITOI AP ORI T3P TN T 1, TS ARIOTNIG T FACAT I3 NFHI A6
Y YfeTo7e s AR SIS IO TS|

BB A1 (@R iAo FRAFN AT *16 *16 T2 AFT FACS T AAIHANSF 20024,
HS.TF THN, F1afS 2T T3, W26 TSR (AT A1 (TOT, TN (FATNG 3N TF AfGTT S xS
FACO Q|
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(FANNT ZFICEIN I, T (GO A TGS TN 5 (6d 4.22), RIGH FIWNE (o1
(AT A =T FACS (F14TO 2R, IO (FATN ATIONT AP NG F1 I |

(GBI 2ARMZL MY FIAFTSNI (NHIIE FACS, B0 ST TIZIAFRA AR (NI F1
AT T, AYVS, (GBI G0 FUIR ATAGAITST 43¢ N (SfF FT 72 (g 79w
TOIRFA, JRIFIY A3 A FIFACTT G OATS F&TN I FT ATIGH |

CONSTRUCTION STTE
——EHS = o
3 =
2 =]
4 %
1 %2 g
s E ey = _‘.E_
‘CPM -SMS.
= Al
"_. 1
uatd Wi} T REID— ms LL.RPH
) ﬂ =
BDPRIHT
I
i a

5& 4.22 (NN FPIDICHINR FTFT FAP N [A*o® A O HTH NS Ty
STNANCOT G338 WHATNF > AR AT ATAG /

(GOIF TEIRFAY I3 JRFACV AT FASFT FAO (1 79T 2% T 2AfSfE R Sosbraa
T TANON ATAGTOIF I ATT @ FA1 Bow | IR ATIGorase M Fa:

JI B 21 FAT ATIGA?

(PN FIWICE (75, FINIG)?

(P (I (T ALTOTYeTH?

FHFST G TSI AT (TN (FTN TZARNTST JZNTIINT?

(GOR ATNGATOISE A1y A7 ATFAF© SR BT, 19N J38 o A IR FH|
SRR, ST THINCH (GHOG G g N S A% [t awgyef (fa 7.214 - foq
7.216) | S14fS VO WICGHBFT IF (IS AFTS T (WFIE, (TG, (NNISICNF ST ST
(f5a 7.39, {6 7.310) | 932 B&T FIMAI GAF =8 WY G2 T *M[A 438 AT FHfFTONF [
FAA TSR @Fg A (5a 4.17 - F5F 4.110) |-—
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(OO ATTGATO! [NLFY g2 OIHT STNETNR TN T TOIZFIY AP0 SO5s 2L,
O WoT® WFg Y AT A6 ArR I”AE Al TS FIOETT @ ST (77

JR(AF TOIY T ST Sy F1 IACY, AIANE R (BI) FROTTSHNE 50% (ATF 90% FIGH
ST RN ARIACS (GO AFOTS I =W (BF 3.25) | 92 ATETIT (GBI H A%, THIRFI, (ILT,
JRFY 32 N TSGE |

2016 STETR A6 G LA [95], [RIGH CFTad (Oo1 A GFIFIT [ROTTSEAT IR (T O=-A
BIME IO NI JH6 IG T (AT 80%) (12 BTG G 7T LA TN OIHF SACHTT BN ANZH
(f5a 4.23): TN (THITIG 28T G2 TS 23S (AP, 5TON) FAT| e, SRR JO e
FIGE TN 20% A8 FN ST AF, (TN Vg WS4 I3 SIEHIIF T3 A6 418 fVTW (o |

Reports and

Documentation -
-
e — B
=4 — Gathering and
Data Analysis and @ Converting

Visualization
=

BB

R, B

Data Validation-
and Verification

5& 4.23 (GO TEIRFA AL QTN fAFEOHFY - NI BN H=® FAK vy (G0
2BIoF JTIETT I, AL 32 Gifoe =g/

(B VAT (AT ST (BB TRZIHN AF(6 TGO S ATICH, TN FIOGE AN CIIZGHI,
(GBIR BTN ATAGAITS! [T g2 OHA FALSEFT IEERFACR G SHAYSF TIGW II2AEA
cieTe]
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ST AT 8 TN ATAGIRITS! (ATF |

(NN Ny FEfGoE fSC6rNd 24T IO Y S SRR WY O SN ATIGN TSl
oy | RS 2T SITHrNa Gy WISt TRFIATHAT ATT2 Ol GRS AT I3 (RS FIUMEF S
O e 7Y 2| I3 WIFT, Ov [ROTTERR FI0Q AN WA 72 ACHCH =D O
TS FIAWICE OAT (OfF FAK NI WA FACO 27|

I3 T, ATIE G BT COfF FAK ANY GIe® FAGIATE RFCT ATIGHI TNy AfSraiors 2o =T,
T2 FHZOI 32 =T ([RITTT FOT2 (T 2 SIS (FIAMT G2 DI NS IR AN I | O
ST G FAR G NS AGOF WAoo FrEFIRFOT O 33 OI2FACTF AT 46 Irory, T g2
SR GOTOI I8 TNNFOIT FIACT TS ZTS T~ |

ST NNFAT QYATF I A FNFTOR 2% 771 A6 STF nfYs o [T 2000
SR SIRRTNT ARSTIANI AL, TFACE, NN ST IR0 RS Hfo 0.5 Ffers
TAR | WSSOI, TTNR(B I3 W RTATNGES NI SFF SN (4T (T
NI ST 46 (FANT ST S ¢-2¢% LS 20O AH|

2 IR, OIAT GY B SRINR® ATIGNTOT I3 (OfF FAT IG BT (FI ATANGE, (&
TIWH 432 (A [TBRS BT ASGF F1 GH© O I T o5 BFgIf | 42 ATGRITOrsEg
WYSINBIFAT GO, 6N 9 APH TS N ST YU 98 STNEST [N*o® F41 18
ol

I need detailed
dimensions and

Ivregtar

| need the energy

41 transportation efficiency ratings
ok BP ¢ :
e E?T: tequirement and environmental
[ EPM
tolerances and & ECM impact assessments
specifications -

| require asset
lifecycle data and
maintenance

schedules

lepe®

forecasted material
requirements from
BIM data

| clash reports and the
integrated model
schedule

N § pameeee |
T RS GNP AT (FIFAANT TR fOfS F7, T AfSH Gy MG ~*m=ifNoe=
3¢ N ATAGH, TN TIAHS DG TR G oIS $FFoIY /

FPFONT ST ATTGATS! NI FACW, SN BI APNNE A G @R e i
AFH B NPT, THIR A WLHAZTHIIACHI S WA fOF =T, 43¢ ATSE TN — (T O NCofee
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(CAD (BIM)), TICTOIR AKIFF (ERP 4D), 45 {3719 (ERP 5D) I AMGIHOH (SCM) — I TT 295 (2ATI*
B TS-GATAIN) A fNGTF ST ATV TG |

92 ATITGN AT B FOfS FF, TINTF TIZTNI V9N OT FIICN fOG12 FA0® 2 I [N
(G 933 (OIS TG Tre FA® (A | 2 ATFINT (OfF ST BTN JAAR (NG FA FO0!

5P 32 A FONT AGNTOIS T HeIT® F41 AR

Iq : 6 e % 0
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S 0y |
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AT BTN NG B [NUE IR CFLE (OfF Bl ATIGNTOR BTN B /

g ASH PN S G O Mo [P ATIGATel AN H0E, LY ATAG~NTol
R AT MCEH 28T TH® AN AFINSATS WA AZIHFR TASB SANI (N T@19 | 97
M 29 (T IQSACE NN G (YN BT IS AT ATIG, T NHE 6N A1 ATACR JICG S
TNFw | S 92 (RN BTN TT LT FIICHT, (IR I BTN Gy WA ATIG TSI COf

JFAIRA|
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TR AW G2 AGOF ASATN JF6 BFOT TUHE YA ZT; O (DG FA G B0 J5F
OINE Sold| [RA (AR, ANSHACR FFAS I3 FANC S-S Ju AHAES (o Fa
(T AT =N, AfST TFEESTR Gz INAF AT ATy wiia fNorE, [tk U7 Wwd 433
N TR A1 9 T JF6 GG "I SIS (Of =T, (TUTN PITE NS N T FNSE
TINT ATTTGAIY [AFOH FANET ATIG 2T, T ATTHNZ TS T T | 2 Y N SFN A TSI (FITNA
RGN (AT I WNF ATAGRITOIF (TG SIS WEITH |

I3 A orar: fofGeE st yffFersraraitig giusr

OGO U3 A FTRT FTRFTOR (FFING SAMINT (N TR Heene@a 36 [ew
SINFT AR - 6 AP "TE GO G, T IFI I 432 ANATNORIRCGHN JFFNST N5
FE| (NGNS (512" IFF O (O B T OICH IR W (M3 F0 3¢ [Foq ST,
JIFNNE B I3 AP GIINGT F{ AT W& O (F(F© FA0O SN FA|

TRET IS TIET =1 O BN GNP WLOTS G, (U AICG SFgyf F =
AT ARSI ITTF AEEROGH | I (M1 (R (T ARG I57 SN (WH WARINIR
YITE 80% & (S AT, T AR 214 NF IR SN (57 4.26) [98] 1 47 WA =4 (T ST
I TS @fE 1T Tz T 99 =7

G AT 2GR (CAFM, AMS, PMS, RPM) (T TGN ToT [EOIEw T
ST ATICATOT AL JF(6 AN AT 28T O (67 1.24) | 92 FCENSAF
AP FOIS T RO N, I8 AFF YA OISO AFICHINT JH6 WITo=AT
W= FRTACR (741 Bf6S - LN (ATF WF FF (ST (Fl VS -

WYNF NI 2 (FI (PG IH(C6 PICEN N TN (MG SR | A ZHS, ATFAT, oAreRai=<sral,
AGICH, WA SO J98 W26 MTCENSTT N A=R{E @RIFOR 930 51 (TN 306
NGT TCEINZAGCE oD WGBSR SfdFeon BiFe Fare 31, (oxN BGEET Ao 6w 973
VA FITAFIATIEES (N BAIN NN [ I Gy G2 AFHI BAANG AP
YT FICS A
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LIFE-CYCLE COST

Operating and Suppon

————— Gysiems Aoquisition ———

30+ YEARS -

o5& 4.26 AFTEEAN I3 AYFT® I AT T OB HOFHN FE, T O
GIRINETRE TS YACHF 60-80% (GS37 [99]) /

AR SAT THIRI B (I FSIGOETRIGHIAT ool 43¢ O fSfGoE “AfRerger sy
AR STFe | AT fEfGoE AR Eer SR M3 s [itkmer, o7 Sorwg o-575f® q<s
TATFHN, NRIONSTT WS I8 AFAFNFOF TFAN ZT| 2 4N (PN NS G52 SN
A2 RS SITHiN RFSR (M9 *MIGFIT AFTS AN, TN FOG JBIFINE TOTS B oW B (S
A3 AfFNfeg TR T A F(F (It |

TARITTR, 6 APY JF2 2 I3 GINENS CAD NG, ATHFAN 43¢ ARG~ 7357 [[fomen
foi%® 1 (TC© 2 (BT 4.27) IRV RGN ATETE AHARTFIRATNR FIRT SAMIAL IRNGF SNAlG |
ATFANHIA G "GINEl (INT GAMIN AR q32 496 9Fga, AFeaw [k o -
AT JR3 (NANOCIING], BATST TAY - NW(wF A3 PP (AR | FAFFA, G2 SATAN
RSN AMRANCIH ATIGH FACO A |-

= SS
CAD ERP1
- []
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irsutated uni, 120140 &, while | rAHs -
s 12001 400 mm profile, double glazing |
PD Winokoaw, enermy H
rating "Clags B,” location &
Znd flogr, noeth facade
id 7EXY
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ST SHAWINI0 SR Fend SO RG e O AT/

fRafior AN (NI G5 ST [N GioeTora SR, [RIeF Chras [Rr T a2 g2
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TAMNCS AT WA (A 2 AN A6 GF0 JFF GHNFNE o M N Iy, T [{few
NfFens FeeNsfEg W SNy g3z [fon [Rersss g [R€iEe o[ 933 N Wy s
F[NNR G NS I TBCHCAT ATIGA |
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AMS) ST¢TS FAT T I, TN AFFI0 FI{FA FAK TNT 43¢ HIIS! TFANTIHT (AMS, RPM) T G2 GATATN
ARSFINTNI ST WFS U T FCA|

O GG ARNFOR (FrANSEATS (AN TOINFIANA TS ©LT AAXF AFG© FAF
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(I0O (I | 2SI (SFEFINE2 ([RITS S=T FE (T (N0 Tafofd Frong [eHe 2y 97s
(P AITOISH O WY WIZH N B

APOIAHANI, SNNFHIH, FONF 933 (&1 F: (YNfTesa Hebtag
fTaéw

DFORBFOIE, N TAM 33 PG (NRFIIFIA ST Gy [Fre =0y, AT o/em
AR ST SoeTd AYFST B 432 FET ATGRITorsfe afSwiers 0 (6 4.28):-

2T AT (1950-9F TNHT B (ATF 1980-IF THFF (1T W) - FI9CG NTHRHT,
FINTOII FIZS AAFHEA CINICINHFIALT (CTNN, Masterformat, SfB) |

RS 21T (1990-93 W¥ITH (*1F (ATF 2010-9F THT NRTNIA) - (BT 32 FIOCALS
(GBI, Excel A]2 Access-d IMBIMAS (ASTM E 1557, OmniClass, Uniclass 1997) |

O AT (2010-47 T¥F (ATF TONT) - FGIGOIE AITIAT 42 API ZBIITHS, CAD (BIM) 4
S JBIEAY, FRLEFTFIY (Uniclass 2015, CoClass) |

FIRST GEMERATION CLASSIFICATION SYSTEN
SECOMD GENERATION CLASSIFICATIOM SYSTEMS

THIRC GEKERATION CLASSIFICATION SYSTEMS

BE/SFB
MASTERFORMAT
MASTERCOST
CoClass
UNIFORMAT
CCs
UNIFCRMAT 1
UMIFORMAT
ASTM E 1557
1950 1963 19731975 1989 1998 2005 2012 2013 2016 2025
OMNICLASS
CHI UNICLASE 2 UMICLASS 3015
TALD 2000
BSAB 96

5@ 4.28 fNsfrer FRitga (AR IIFIRITHR FOT ST /

5T® PP TS (HNRIGIIFIRANNE TP B GO0 J15T o767 FAT (51 (67 4.29): T AAH
BN R, (TN OmniClass, 6887 (AT IFNT FA® 7 VW WABYS IIF K, O WYAS
SIS, (T CoClass, 750 YN T 3 B A% | A6 (GO SIY FTO| F 2G| B, ATAGT
IS IGUT (A0 Uniclass 2015, TN TSATGT 2ATT*I2 N R IIT© TF, 7210 (A 4 VR IF[a©
P, M CAD AFF I8 IR SN Gy SRATGHF |
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Classifier Table [ Objects Number of classes  Nesting depth
OmniClass Table 23 Products EB87 7 levels
Uniclass 2015 Pr — Products 7210 4 levels
CoClass, CCS Components 750 3 levels

5 4.29 AfS6 TN AT INICIFNFIATRT S (AN IO GGTol FLIPLY Z1ST A1/

fRfen MR fRteR argeeT SOOI, (NI “NAHFT FIRACE I JHFH SR SN, (TN
FF63 FOfE (MOTE, ST RO I T 20S A (57 4.210) | 92 AT T S ettag
TR CIMTES, IRZ® ATV &S, SATANG (NI F TS, AN ST ey srfeat faaw
32 A& TGOS TF AfSHlers |

;ﬁ‘% United States 2= ? United Kingdom i|§@ Germany 2= % France I%ﬁ China

In-situ concrete; 1o BS EN
20%-1 and BS B500;
reinfarced; paured against
avcavatian fase: C25/30
concrete mix; 200mm thick
Toundation wall, ncluding
Tormwark, reindoroement
pouring, viirating and curing

Cast-in-place concnes
foundation wall, 8" thack
XD PS cancrede, incliklas
farmie 44 ises), rainforcing
sle], concrete, placement
A Biripning. not including
encavation af backfEl

- b= i I_-4'='.-

P Eal
— = —
— - —

] [
1

Cribetan Fundamentwanid,
Beton CES3L,
Expositionskiasss X0
200mm Dicka, nkl
Bewedtinurg (A0 kgm®)
Schalurs] bekl aeitig, ursd

Foundation wall concrele
stnscturg, G2 concrobe,
thickniess 20Kmm, with
HRE4D0 rerfarcament,
inclustes of formmork,
Goncnels placssmant,

Wiur die fandation en béton
arm, dpatssne 0 cm,
beéfton C2530, coffrage 2
faces, armatures HA (B0
kg, mine en geuyre pa
coulage, wibralion 8 cure

Machbefiandlung sElOn MAMMEES & Vi e viliration, ard cufiig.
rreasaned by cubic meter
I [REESS S [REEEE
Ll * - I - — i —_—
L 2 $ | | | -
kg e A
3 — 1 —
|= o
et 14T

past
—
1]

5@ 4.210 IF I3 dF2 TAM IFOF (T [IFOF AT 9373 YN WL APy

IR0 R/

33 TAMIAT [Rfoq (N[Tor ASEfoF STRHTONS Gt B (O, MBEfOD APTTT WLy
46 I3 FIGE AT TN BT AT F, 7L FYNG FLNS A6 AT WS F (I | TSN,
R%F BE G0 G5 ARG AN ITONFIR (N2 - AST (7 T B AT W, ©rT I3 NP
SeFHOF M NN B O Gg o tof B

CCS ((TANIF): ¥q6 (AMF@ SO6Y - 6 APHT QIINGLFT AT WY GG 496
NI HCHN (741, A, ANTT) | 6 AT G2 THFMIHER IS T2F (O
(M, B TGO AL TR TFIZATE NS G F(A |

NS 3451 (NFSTX): A6 FrFN, N TAM 432 QRN 1T W I8 Ao |
2 TIZI, Y6 e ¢ RN ARFHAL Gy 3770 2|

MasterFormat @WW): 46 TR AR ST R St A of5e F7 Gy
GG I ((T: F(FH6, (Ao ITereiw, fBARe) | o IR AN AFITS 2
4R FIGR LN G (FIHF™ HI (UniFormat 7 RIAATS) |
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Uniclass 2 (T&A1G0): df6 SHT [RS1ie (NMReI9FATHa N0 J570, I TIFIE T G2 BIM
AFFSES FITS T A6 IV, FIG, BAFIT 2 FN TNF© SW(F IF6 JFF BN
JHfao FE|

OmniClass: TBKIGF W (NFN THACE CSI FIET BF®) T B STNFS 07 HNIEEANF G-
TAMIING AI2ER (AF AAFGNE CAPIFEN & a5 AT o2 ATHR G
THNTS, CAD (BIM) 32 SAIT SISO TGN ST AT |

COBie: FNSHIFN-J AT G TNFICTN JIHE - FTOna, N1 G338 AT “rfrmesfag
& O FRENNTT G IH6 WSGSF W1 A6 BS 1192-4:2014 4 WSGF, T "SATI#NIET
T TS BIM NG IR ¥ | A6 ST FASEE BHNT (I B (CIN, FI&TNI
CARFTF, M5, FBFMRHR T |

e Ptga (RS S8 Rl Bomtaa cafifIersy oo weeg 8itg fw adsaas s Aoy
MR, T FNT Grory Ve ToF Nogel S@a@mend Iy | 92 AfFT6 6=t
CISNMTAITS RIS S APTATSII RFRS 20O A, (TAA ARLGANN O NG (AOIPer et
TR RITRA FAIT FIMoRAE AfST= Sy, Hrewseg (s SrugsTer Afes S|

PR 90 [Fg Y =@ AE (W a1 23S ofere Faf@Et e oty sasR
BB | WG M G2 A B Ao FrIeNiie ARRIZT CFia STTNAIE, CAD fOon3~ (G
IR OFeTSINT GI ATATCHF Gy SraATAI51 TSR IR (5@ 10.16) |

WO NI RS (e Gror (YNROINBIAITHd W& STz 9| A B [RIeA
(NS NP (AT DI, AFSB (PrENNTE ©ITRE FITGE SATHN I3 TN
(ANIOIN G38 NNFACY FOFON BIG FACO ALY PN 2|

SIHRETS, 42 AT (YT (AF BF T — FNIT WICGS (BT I HorS A =R HITEW (AF | ©F
(PN 5 T TS GATHING JF(6 JFF I ST FATSES 28T, T (FIA (NG OIS
T, 392 99 AR(I8 (@R (T — WMHSIR, WMBGSF A g (RO MY TS | 2 4D NS
JRET AR MY TSNS 2O HUF, fSIGOI FSI6N 98 GRNT 5lFd W I
AT FAR TENH SRS FA |

TS FTON 938 (FATIST W2 BN FATSTIT WIS, Trory BRI (N TOI5 T2 F1 G5 AT
36 NG, IETo7e q3s BAMIAT TSI FINA (SfF F1 Tow| AT wIrere — (T~
TINIE, WO A AHHE BN — e I F41 Ofos I Ao @ nfag e ffGee
SN 9 W1 FE BT Fa1 I 9o STwod IR (AF TGoE VO FNSE TN oIS
BFG, T FEGEA ¢ SR AN ToF 2 {MF TGS F(H |
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W52 WEST WFADS
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m Building AZ
L] e B A O ek i
.:-:-mluluu.l “ praf i :
|| | = (-
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mmr] R T
i g H 1 "l (O Ground floor
ASEL IR, B r i |
= '..'qﬂ'-] o :._F,
| o o
. [ ol == R =, 1l
o - -

Compound identification code of
the alement “Window"

WE2WEST WFADS = 0&Z.000FF3

Prodiiet femure  Saparator  Indoce poatiion

THIRITTN, JH6 T SATHIR SR A B Zosa0d Trrze/

OIS AT (NI IHTB BHIZIY ZCS AT A NS BfFoF A (PG THIN | 2 (FIG6 JFIEF
BIIT OUNF JHFG© F(H: SATHIAL BT SO (TN, " (MSTE GINTET"), R BT 2 A3 FINI
ST — O A2, T 0, F5F 3 | 2 YA I AT IO GG NG I3 GHTNTHHING WET JH0
IFF (N HTEN (S FI0S ST2TO! F0F, RO F0I T IH12 72 TSR 10, (T4
BATITNG SINHE B2 TG | BARIR NS BiFewae fRerresfes T e s fAe a s
FANAYS, 6 I8 SAT hog JF FT!

6 OIeTeIR [N (MReI9FIaT (3T G510 Y& e VA ~F, a6 Fr= g B G Ao
fof$:

CENSER Ny O SN EsT Wee Bs;

O WPIFHI R N A FAFACR Y6 ST
FHRO! 3% AIBENCII5TO! AT

(Ffels I3 FNETTOR G GF1 [SfS tofF S|

Ty (HARIFIR A NoF A:NES BfFeFaTR M WG ST NF 391 ST5o7yf B,
fNSATTon By RINTY q9e 6! I ARTINSETT IBIA OfS 207 80 — 79:FT &9 (W=

GGG TG S|

ISR TINHI S FIIACAT (07 32 FHFOFIR T A (ANTEINFIN TR T, AT
FMCFA 2 AOFOIR O NGeTs FAT| G2 A G T ANRAMNOR S N 1, IST570 07 FOH

S
—F
TR T G2 BATANT LT ST=HE I T NS G |
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WYY 4.3.
(GBI NG g3 OO Wfeoseol (F7H

(GBI NTOfes: IO, (Nfed 932 NI Tro

S P IIZAN (I AT WS FOMARE I (NN FAMD) AR TSN AT 38
ATFIFACR FIICA QO TSI VT | ORI ST 72 A GFFACF LT AINEIT 42 ST
fAF%e FI© @FENNSE O3 WO TR FE — JF0 Fa© T IINNS ATICATOF A
oo (BfRe, (GO 72 SN N0 TP fGGIRN FACS T5FN (A

(OBT NGfeTg 24 (572 fofE, TR TN (T (@S fSfGeE SrFIHeow Affe =31 fST6y,
ATAGATOT A2 (GBI NTGALTIR IV QG ATHHAAT 498 (UBT (o FT fIPrTesar
TN N G]8 JATS ATCIN I (F OIHS CoOfF BT (BOI (FIATT IR FAT A

(TN JH(C ©IN [NHTTT ST, (TAN ARGV Q0T 369 BF BF FA G N, (GG OIS PO
(O FATS JH6 =T YN ATIMO T (T (N (GBI TITNF BT (S, TS FreF AT AN S
STAFS 32 (F AT S FTO] FAE | AT 72 ATICINTOIF I BT, ATHIHIAT 43¢ (GOT (S FAT
fROTSea1 TR (FEN (T 92 (UOT AAISITS (FIATT I3 oI ATA F1 (S|

(GG OO AN G2 W26 g9 W I ATIRFA iNF N A1 A6 ATIoNmorsfe
TINEARG FICS, O FIOCNZ FACO A2 FFT 2P T (NI TG0 FAC© ATl
FE| A2, (GO NCG(eTe JFH6 ZANGT FIGE V@I, RN FACEI LI T8I0 S AFTFG
(O FEN G2 NI A6 NATOIT — (GHIIS 2FTF G2 (GLOANIRE IR IS GV BTG
FIEAI

A1, ASH AN (FNNE, BAM G738 TN FOMNREHFIT 72 (M@ APy (o
4.211), (OBIIS ((BfIe) "N T g FeT WY FACS 2(F A3 TR N ST (SfF Fare
fR14T® Z(J, (TN (FNNT (GOIF A6 *SA G TGS SN ATSIF (O T =T | (GBI NGATIT
T RN (5d 4.31) ASGS I

ST — I3 AN IV, (TR STCE OT T2 AR F ATIG | FSGRa 213 ey,
IHTB STST JHf6 YYF BATR (CTI, "HAG") TS ATH, I AFAN NG — JFH6 N7
@W@W(m "TOTBAYT TIGT") |

CAMTET — STSIR IR, T @F gy RIAYT IR FR: WHIE, QNIEAT, TAICI 46, AG0F
G NI ATTNCIR |

SN (ST — (MATY fFOIR TS T NI S IS F | QB " qF6F Y
", "INHF S IF", "SNP AN WA AN =S A

BAF-GIATY (Entity-Relationship diagrams) — foeare N, (T 7@y, (IMFTT G2 ©Ivd
O ST (AT = | TE-CIIATNS A G7019r9, (S I3 *ﬂ?rlﬁai ﬁﬁaﬁw
f*m 81 Afowiere B
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Attributes

5T 4.31 4IRNTS (GOIITII PN ZHK-TTIIATN, (TATCN @, (IR 78 ST (A
RER/

(TOI FOOIRA A2 OIRA WK ST=>F MR af @ Sy o o4 o [Row | St
aﬁﬁﬁw@ﬁﬁww,mm@wﬂwﬁww«\mf@ﬁrmmw.

IS (GBI NTGe: IR NTGAG Yol T@Ifel (e SIHF T=NF 91 B, (ISR [{orew =11 |
SIS A6 AFFFN ANANE T I797© 7| 92 2T, N1 (SIS 92 OB (%6 (ofF
FACS AR, 0o [OT [To197 933 ROTTSHBRE TCYT ST=F (AT T

%% CONCEPTUAL

DATA MODEL R
5D 8D
ses s=eoo f
CAD = -FEM-o-CAD ERP1 CPM_ ks SHS
3D BIM o | | A AR G

s =
5T 4.32 HIANTS TIRUIATN 6N [TTTIF IV B ST OH-BIAA SN,

gfsre fm gror/

NS O V(G- EVO NG fofare, (NfE&d U GG @I, (IR, F I3 ST=H
WIS IFN TGS F7, mw%wmaa\m@ﬁWW|
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<+~ LOGICAL
&~ DATA MODEL

| 1 —
= = =
CAD FEM - CPM
—
g e

5@ 8.9 (AfSF ©YT V(TG BT AP, S=F I3 I [TBfFeeng 39 =, o[
A6 SITHrNF IS QT /

MIAHFE ©AT WG G2 NCOAD (GOIINT IBATNT G ATIGNTT FIOCAT IV B, T T
(B4, TN G32 TF oS IR | A6 (GOMITIT FIAFITS!, JoFFIY (I A2 *NATF
STV BT (FIHFI B, (GO AMATTS ZIANTS W6 N2 B G |

PHYSICAL
DATA MODEL

||||||

o5& 8.98 *MIATF ©AT VGG HHENO PO IBAMTS =(J ©F [N 0, TR W BR
48 (GO S R W89 07/
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(GO FEOIRA ]2 (GRA T=NFT TANA WY, RYGOR B ([N 6 FIAFF
TGN WFEHEIR AT STy GRF e~ FA|

FI{FI AT NCGETE S AINNS FIOBEAE 2GS AV AN IS FACS SN BCF, AT
A TR NYEANS WS FER A7 ATIGANCIIN FA (OIeT | S NG JH6 JFFIAN G N, I8
(6 A FT, T IRRIES *METISE v 3 (Td 8.9¢): -

JIARE ATAGATOR T AZ: T G, 567 A8 BT Az esfe e w1271 46 [Reerwss
4] ITTIINNCHI SN G (TSI JH16 |

eI fofFeraq: SkRTred MO f[RIIG FAF G AL I, RO 938 O
NPTA &A™ F1 =

HIAVNG 43¢ (ST NG (S AT Yo TISfeT G Ova TNF e FRge 41 27,
O (MY, fATw < w1 o

MRS VTS NG A ST IBATN GG F41 =F: (67, Ch g, ST, ANz,
IoF |

(GBI (OfF: FOIG AVCEH 2 NS (GOt IIZ=1 SITErN =NAf{F NS IS~
T, A FAT I3 IR G ABS (NS

A & o X B8

GATHERING OF CONCEPTUAL
oo —pLoOTICATN sy orogon ——pEAIN __ycATONor
REQUIREMENTS DATA MODELING

5@ 8.9¢ NP ATFIE T (GO I3 ©LT A FSHTHN (OfF T ATIGATO!
38 OT NCOALTIR I (A(F &F T/

SR fAf¥e ©YF WG AfFT ©UF 2T FoRe! fA*o© FA0O STHW B0, A g r fNsfir
STRC6F NS Giod AFH BT T ROITONT SFF | SN (MfR fFONI RN NG (AF &,
3L SRNF *NIAIF NG NS AT FASAE T FACS F2Tol FH|
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(GBI IIRNAF NTGfers AT CoSFIs

O WCOERET SwRas ReTe Rl Sl 9PN FG6 a2 FF g9 A
AN TOISTF I FONRE (FFH NG TS I | T IZIHNF GRS Ao
T¥7 fofS R, W=l o1 STersfer fRfier F3: fRsier 26 (SITE), S (WORKER), SR&MN (EQUIPMENT),
PG (TASK) I3 TIEITNS 1929 (EQUIPMENT_USAGE) | S5 Sa1a WTes 43576 (IS (576 a0y, T
SFFAS RS ASHTS FF | SAZATHAN, TASK I G A6 FICGE I, STF FAT ST,
3, TANIHFR (S AF; WORKER A7 T - I, STEL6 Ol GBI, TON FAALZ 2O |

AGEIE NG 2 TSNS N ST=F B9 F1 T, N (LTS [FOII O 1 IB7 FIOGE AT
NI Y CIHNTIN FR (R 8.9W) | SHIRITHAN, ANCHH 32 ANFRE N =F N0 F0a (T
G0 AMBHECY WP HAF B FACS AE, I3 A NFHA G2 FIGSET Wy ST AfSFere F
(T JFGH JF JFIEP PGy TN FACO A |

{7} CONCEPTUAL - LOGICAL
7“_Y DATA MODEL & DATA MODEL

EQUIPHMENT

Hza

“,
.

2T 8.9W FACTARIEA ¢ AGHNA (GO NG, T1 f3fier TG 2Af G 391 T Ty
ATFHAR ATIGITOT fofare sfde /

MIARF O AYFTS IBITAI [BIES (o1 FA1 =T [N (GO GIRA (VARCHAR, INT, DATE),
(BREASETI T TFT T AT G2 IRIA B, A2 (GO FIAFI0 SRS FAF Gy S5 F

(27 8.99)|

TRIRITTA, SHIGICI G TSI W = fAGE B2 fNfae 41 AT, I3 AR FILFIFer
TN© AR O el CFaRfed SR ST (97 AT AT, (TN status I3 worker_id | A6 S0BTIR
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AGBIT INNCH JF6 (NHE (GBI IBANNT A TSN FAB T B, T (OfF I3 IBIATCNL TNy
RarGiO)|

PHYSICAL
DATA MODEL
e S
sl . g

23 8.94 *FIF (GBI NG 1T TR TSISATE TAON TG ARTNCRSETI
TN IR HFCI /

MNIAIF NG ATTR AGHIE NG (A(F FOR T 910G, NTOALTII ST IB JONI T
AT 0% PTG NG (ATIGATST 2%, A G ACAGT, a1 fHFeHT), S0%
GBI NG (STBRATE g ST =NEHIY) G2 80% MAIP NG (IS,
HIHY, (GOIIN WITAGCNG PICHINT GV ASTIGH) |

2 ST (@RI (T FAIRTE V6 (GO FIIMAR fOfS Fo F(F, 432 AGBINA N0OH (FIA
ST I TTRIROESE =18 FF | MNARE NG Gy ARG ([ T4 ATAGH, FIRV G2 AT
(T0! R 2MEFN (e TRGNBATS IBAMTS =T
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JAIAAY IIZNF FIF (GOIIA (Ofd FAT

(OB NG A3 TSISET 9N ATATNCASET LT, SN (OIS (O FACS ABFS - (312 COILAG
CTYTTN AT FIICNRAGHIC A NS A G I ST ©2F S 569 F91

TN ST B0 T2G;, [5G FILPA (GO (O AT (BT BF, I PN (PO VTN SQLite IIA
FE 2ARYN (AN O SARACT | THFS (GOIIAST "SFINLTF T=NF g9 SQL AT T
T [ABIRFO 0N SCATT F41 AT

SQLite GHIG 2RI, STAN I, INRCGIA, FA-ANCHN (GOII, I SQL g7 (e
feRef ST FTA1 SQLite CAD (BIM), ERP, EPM-4 INHNFOII AIZ© =TT 33 AT ASH

FHTHIN SAZS |

LLM NTG ST T I SN GiNY BHNH A4S NG fofare JF6 (6 SQLlite (OHITIS
O} FAO (R 8.98) (T (FHVTAF AOR) -2 FHIHIN (NG TAI61) TGN G I-

2 LLM BTG 46 (CHE WY AT (ChatGPT, LIaMa, Mistral DeepSeek, Grok, Claude, QWEN
NN (JCRICAD):

"SINYAF O] G2 "G G STNToI" FHITSHINR G SQLlite (GBI (S T,
RO ASGS (B Hafs JF6 b6 R eI FFA (R 8.98)) -
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B | LM-49 58

L BN ] Database SCQLe

Createin LLM Chat __

&) % &)

import sglitel

# Connect to SQLite database (or create if it doesn't exist)
conn = sqlited.connect('construction.db’)

# Create a cursor object ucing the curser() method
CUrsor = conn.cursorl()

# Create table - Structural Impact
cursor.execute( '’ 'CREATE TABLE IF NOT EXISTS Structurallmpact
ID INTEGER PRIMARY KEY,
Element TEXT,
LoadBearingRequirements TEXT,
StructuralImpact TEXT,
InstallationImpact TEXT
ey

# Create table - Installation Schedule
cursor.execute('''CREATE TABLE IF NOT EXISTS InstallationSchedule |
ID INTEGER PRIMARY KEY,
Element TEXT,
InstallationDate DATE,
Contractor TEXT,
SafetyProtocols TEXT
Y

# Commit the changes
conn ., commit()

# Close the connectlon
cann, closel )

print{"Database and tables created successfully.™)

EOR™ >

Run in IDE

B 8.9 (GHITALOG (FNG (GOIIN 3¢ (B[R (OfF B WATATG F4T 6F (AT, (TN

HTNAT G4 (OOT (FANG FICS AT/
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G2 (GG JH6 (BB (O FATH G TR ATCIC SIFATTAT (TS AT M STLETS ATZATN SOISTG
AT ABGF AF | A6 (T (FTS BRI (N SIAAT (TS AT TN 2N HIATS ST5FW <3¢ {FH6
32 T2 (S FACS AA| FENF 2, 92 (GG 26 T2 construction.db NN JHG SQLite
(GO FI2 (O FAW (TN HA FIRT NS MG HZ), I HIFERAET TNANG' I3 2L
SO (BfieT e 4199 FAR|

construction.db (GBIITAT 2 (GRIREATS SQL_SLIIY I ARG LN V@« ©F (157 Fdl A, I
HTOI® FNHFT (OO ATFAFACT T AB/IS NT® STRITOI FAR| (BOI CSV T3, ATHA CHTNG
(AT I (GBI I COIAGT (AT APl g7 WHTTN IR FCI SQLite (GOITITT ANAI HAT (IO
ATH|

(GBI NCGETE G2 (GBI BIZHNNF Gy B A FT o FACO, (SN GF6 TN (FI 12
AYSNO & [P MAT N STNIW ATOH | [ HFg 72 2 BT (GOIF W, SIS B
STNEST, MABIFAY A2 BN NTFY A6 F1 2112 FE | I T ST 20O M (Fr=NfN
T A6 RTINS (OB WO B W JTHETS (Data Modeling Center of Excellence, COE) 2 o®1
1

(GBI NG AT BT (HTHA GSFF ST (CoE)

TYN (GBI B0 T (FIFETNS ST (T ST, 0L (NS Gy WYNg APF SN O F2 9% 43¢
ST BT N — I3 HCEMMCFSIE (GBI AIBIENT T RIS 2| (GO (AN FOI9Y A2 NGATIT
(I (Center of Excellence, CoE) J56 IS fFI5 T AT (GOIF SMY NS FIGF SATNE,
BTN 43¢ FrFIFS! 6o FH|

(FH F JIHES (CoE) A (P GGG TSI Gy [[ROTTSE TN «Re
Ffoore fofed (F | A6 (GO S FIO| FAF ALFNS 1IN R A2 FeFISfeTH A G
TSf FACS STFW FE, s e (F3e WBHIT 1 ZT S fSfSre 77, 78 FIOWNRF,
AEIRP© 412 ARG LTS (GOH fSfSre a2 FACo |

(GBI IO W TS SRS A-FI*Ie G TN 95 =3, T 42 fHoer |ifeq fofere
FIG FE| G2 NS, I (OrF ([UGTS TR ABIRS (AR, ([ARATT (T R WHFF I 28 Gow (F afo
76 fH1een AT YISTMCAT (TS AT, WS 6-10 G @ T G2 A6 WSS JEATEHD IS 43¢
FIGE TANTO! GG 2T FR| CoE WeT N R[S YfSFsre wror SN AeGE F41 6ho:
(OOT RO G (N AN (AT ©F FF [NHE TIRE CHFad [Rewsse! 1@ o Ngfere
TBINF AN, (OOT A GNIRMT WYATG AfFNBfT Ao 2G FICO A3 (TGOl NG FACS (S T, I8
STEF AR TN FACS 2(F, oW FIOGE TN FACS I 1-

AP JF6 AFOFL FNY GREIBI@T VT e 27, 55 (ox2 [GfEeH Tone
TANTOI G WSTIGH IO (GO ATEETNR A gfod NN WGre 27| O 42 ([Foans
G335 TN 33 419974 fofSre AFre ([ |
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(GBI (70T W= UIHETS (CoE) (P INHLTETT ABOLFL "WRRS" A SN et~ BT (IO ANF,
N TR (@ LR (OO [TBHS 2R q92 (FNST FAFTONT I NGE | TS (GOIH T
16 TFeT "HRRST" (OfF FII, CoE T WegAtel A8 NF O STT AFFoF MIAHTN T=ITeT B, [
HIIOITS SLFF RS Z(F ST |

Business
Alignment

Talent

Operations

oS
1 -,..- - S::ée:'_l;s Organized By
L=(e)

Data & Analytics
COE

Governance

Technology

Data
Intesgration

/2 -

Data
Management

Roadmap

Data
Strategy

54 8.9% (WO 2 RTAFCT G IO F AT (CoE) (GO A IGEINIF, OIid
SROPIYT G2 (PN AFPFNL Yol MPfera BN [Reerasser gHhfao B/

T TOHAY FFBAE TS FATO I3 OFS FArFd W FACS, CoE-(F O ST TaS =0
T FTTGHIN A FACO 2| A6 RTTOINR BTG G50 SRt AR, (TN NI
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e WGBS (RegEx) (AT SIRISIEATS, (TN 212 (FNRIF Re), 572 (UGN 432
HfIISN TR T TS T | Regex 2 FSRLTTT TS AH(6 (NI, TM 2ATCST (GHGI
ATB @ JSFen e FIro STHN|

e WG Te TEFISE TSR I ST BT LT I F41 T, 433 54y [y o=
\d G NIEITT S FAT (TS A, T 0 (ATF 9 7 WYY (TCHICAT A4 N FA | INFIR I~
WA I LR AT f6T© FA00 I77 =¥, SAIRITTHN, [a-z] (THIAT (Q6 TS Ao =% A
[0-9], T \d I STNQeTS | H-SLLATOP A N-WFH OB Gy TR \D A8 \W IR FA1 =

RegEx IR QAT GRIRIV3f: -

BN fSPIN IH12: IH6 552 (I8 2002 SR fFN ©F 612 FAF G, WA "“[a-zA-Z0-
9._%+]+@[a-zA-Z0-9.-]+\.[a-zA-Z]{2,}$" SO 2 FATS AN |

I (@ AT " \b\H{2N{2NIH{2N 2N {2\ d{2N\I{2N\ \d{ANb" ATEHG DD.MM.YYYY TG
AT (A(H ©IfFY (I FATH G IR FAT (IO ATF|

(N V9 T612: +49(000)000-0000 FINIE CFI N TMH12 FAF G, ATNGHG "
\H\d{2N(\d{BN)\d{3}\d{4}" G NToT RS |

QT fNTFT ATIHAT ATAGR OIS (IR A2 OITHE NG WG FIWG FAST A
NIEFTN, STV (TSHATH CNeTs 2183 FIANG (D1, f6fS 9= g7 W) (A IHf6 51251158 93g
PIONRZ (BRI NS PR, T FISFAONR 612 42 RN G7 ABTT F (o1 | (T (FIAS
WIS B (T "GN RO T@ SA) | ATAGNTOR SAES FR TN TER N1 F1
S I TS 913 T612 T4 SN FAFHTONT 276! AFIFIACR T3 FSITHIN ATITS STHH
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PEI-
NEUT e OUTPUT
LI Al
USER@EXAMPLE_COM EMAIL ADDRESS VERIFICATION USER@EXAMPLE_GOM €
BEXAMPLE.COY A-mu-u._tw]-@j.u.-n-zu-t-Iﬁ\.hﬂ-zﬂ:zb—E@EmMPLE OB (3
USER@EXAMPLE.COM USER@EXAMPLE oM &
DATE CHECK 188102024 )

123.10.2024—1
123452024 :'.MMLW\.W:M—E]EEM?EN O
0.0 .EEZA—I 01.01.2024 @

RegEx IR BFY ST IO ATEFTT WoT@ BTG GF6 I/

L RS B (ATF ATICNTOR FIAF A B 5T ST ST, WA WATNCAL V@ G ZINTNS
A TR TF [P ATAGNTOISAE B0 (I FINIE SATGUNT SR FNST FI A3
A2 IR AfSH RPETeed Gy ST T-OIIIATN ATIGNIT (ARSI Sy I $991 -

“Window ©°
Investor

4D Yocution
E | - —BPM ‘Matarial
) E"‘ “Sofuty Bwlng'
“Wiindaw D" |_.EFIH “Treigy EMielancy”

‘pintenanocs Reguiremenis”

“WarrEny Pl
“Intmlinticn ksthed .

Heploceminnt Cycis
“Emntpaney Epreie
“Packagimng Regquiren .

g $ e
B “Windowir ] .

.2 ® ®
vy Wiy D - FEM- @ -CAD

“Mgintenonce Requirsments” “Type™

"Gty

“Windeow 0" hojiontens
30D er—— “:"lh

“Bardghit* | “Enargy Lificiency™ [
“Wemlght”

“Supplier

“structurnl impact”

“Wiswal Assthotios
"acoustic Perlormance”

FR(FA BIF, A [FrIe TR A FTFS (IR s FroNeFs I F1 29/

ST (IREIH A6 SR ATFT (BRI T& 0, SN A O B (57 4.41) ST I8 AN
HIFIR SIS OANF FIOCNRZ A2 HCEOIZGG (BRI *NARE B FAET IS -
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|I'I'l'_E‘E'|U! “Location”

" WAoo
“Subety Roting”

“Tmergy Eficiancy
‘Malrdenonce SBagqueem|

“Warnany Parod”
“inutaligtion Wbethed

“Ernargeocy Eyrees ‘Daalge
“Puckmging Requiren .«

Replacement Cycle

Window 10

“Energy Eflciancy

o -FEW- o -CAD

e o
3 D | ool Boaring §eguitsrmstis”
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“Lamgih”
“Wfldth"
“Mmight”

Matariol™

Tnargy Mficiency
Dasign’

Wisuol Aesthatics”

“Walgii"
“Bupplinr”
"Lt Tirna™

Acousiic Ferfermanoe”
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s
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@@ 1l ne e

i+t e-1

1
I
l:Cnlh""tJL'le
.ii A
i ] £
|
[

RO W-12915® WEATHF T2 Nfd® (GRS oS T4 AT B
TGOS (R Gy F=TF /

YN ST ATAGAITOIS (72 ROTTSEIHF FIZ (R ATICH, AT G HTBrag Oy o2 tofx
PEAN| SHRITFAN, M WA CAD (GEIITH PG LA, O SARfET NOfeTs & FATF =Y,
AN A2 (GOR OIS TIRIIH TN FSfST® TS TG ANKIABIF S R FACO XA | TRV
6 AN 21T (AF WF =T, SN VA 126, AGHeH [O19, ATRAN [T, FIHTCAINS ST
191 TN | WG TLN A 2 TS FFF ATAGAITOI S R[RIIGAT FIIA, TLN A 5 2©
ATATNCRABFT fOfST® (TOT 17 FA(e ©F FATS AN A6 HITOIT® O AGI2 I3 (G (GO
BB TN T FACO ATl FA |



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

ATAGINTOE FHACONITBIRTG*IN 49 OTATF (IFOT | 179

T AT [N ATIGNTOR A TS 20, (TS FRAFTOIR (NN Oy BN
TS T, AR (12 IRTFIIATE 43¢ HTCENRFT FI0g My, Itia T rasfe [T e |
ST (4@ AT 41, (IR G OIMF WHF AR 33 TS VAT 30, oo FF (T ©F
TG BTN NARCST A TG G738 (P AR STS TI2EE Gy AF© |

AT ATAGTO [NEfT® AR, d9 4, O AT & FAK DTS, AT G ATINOT O
Tof, &A1Y I AR FACS A, WA (I IOV NIZW TGN NAQS FACS (S, TS AGIRCIF
AT 46 TI=R I I

GRS AfFNF Gy OUT A=

(612 ©F FIF A, IE o0 T SFTo (T oW 62 AFTR TG BNTS WHIT SN |
IF WM = QYAG OIF BAENS N, 92 47 ABO: OWSE 28R FAO A A9 A-NIN YA,
MIAOIR STONTEE, (GG A2 TINOB TG (ATF FINTAF NFF TSI FACO I | 2 AFT0
IS TGS RBFOSNR IFN FA AR, (T RAGH 4T O FASERI AG o
AN BT AR TG AASHT FAFa™, AR O (U1 SINYeTPd (BIReTd WP Q1KY
Al

TGO I ATAGT ANANCIF 72 SN W 572 STIN YA (CRAS 1S *1, W1 O A612
EF FACS AR - I5F TLEFT AT (NReA2) R AT A 2712 A7 e ez
HINNG|

12 BF FACS, TGN FI2A ST I S ISV TIZ AIGS FAS X< - AH0 TG (S FATS
3 IS 72 2RNMZS ST IJN FACS 2(F, WA ARTF A oIS A TIGIICAF S FTAS FIAN
FACS (| WSS BRIZATY, 2 TGO CAD S FIINYAF FINNG FRAFTONI TSI I
O T T, T, 46, VIR, 29 W6 2024 SIICL S 11:00:00 BIF (X 1 =T, TN STV fGG2
MG e (R |

T SNAPSHOT OF CAD S f ARSI

| 3] DATABASES i AT 23:00:00 PM

u_.J. {_ | rI_J \rchitect: CAD/BIM Project
= =
ik e
3D

CAD (BIM) TTBIIITHI NG, T1 AFCHI IOV SHACT V@ "GINIEAT" (NN TSR TNy
RS TN OF 7 B/

WNEW Wl

"CAD (BIM) ST(F NEVIAS HBI NS HLICT AEATH AT FAT IS ATIE TGS LI,
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fIf$F CAD (BIM) A&V A2 =M (A(F 42 OUT ALF (BRABTS HAE® FaT (IS T WA
AFF [AOR [ROINF IH G FH IH0 TR (BT I G FAT (IS A -

2 AN (G - TIGIATHT GINET G2 HAGI SN *NISFIQ! (ID CIHEY), AFII NN (TypeName),
QP (Width, Length), SABET (Material), TN A& 432 *131 WHOIR 6 A7 NI (AF187e3fed
omf*fe =71 92 (GG CAD (BIM) (NTATTN ~ef =, T1 AT fonzag [Rfe ey a3z Y @t
Sg5121 ST FOfSre AFFHI O NG (ofF FA|

cho
Y
( _ [ ] ]

IFC DATA B RVT DATAE DWG DATA & DGN DATA [

— e e — i o— s (11 5 i 1 i (S LA R R N R ] F——— - — e — —

(LTI TTE VTR B
Lt EH LT LT
LR TR
(LTI

CAD fIITHN (AT YRS NINTF B JH0 NG (B[R S 2A1F, T FANsfe
TGATHITNS (JI1E7esfet fofzo BCa/

VI CAD (BIM) AFFREATS 7¥F 1 *16 TG AN WS89S A (57 9.110) | CAD FIWIHR KT
AN FRLFTONI AFF A (N VAR (N7 T =T - GIIAT A8 IO (ATH ST FUF I3,
QM 3 (T /G | SN *NGH1ET (CTU, (W5 2T, I CAD SN BT TS FTONI FHN a1
XY) A AP (@187 (BIRA NN, TIRY, H¥H91€) [fon HE6N 952 I8 WP IO TRl A |
THZATTAN, JF0 NGV Gl Gad (W "W-NEW' FNISHIt FIRT TS SEHE oy = gend
oiz® $41 (IO AMHI-

IMS TS VW 32 * NG IASE TS N JFFH 28T 6w, ©F 2 TSIafaa Sy
STNFS (AT 3 TWNF (516 IR (TG W G AT [OF =S |
ZAfS, FIOTAIINS ATHHE, V5o, AGSoF G TS IRFNNF [Rergsedr 452
TAMICSE OO G FEN| ATSIE OITHA [NGF (INMI@FR, W 72 THIsfEg
GO FNOF B (FS SIS BYATG AHINP FEPIT (ATF (AT, I NP G AN
TATTN BF, AR (FS ATHIHE T IR TIRBCIIT (TF, ST ARSI, ZABer=
HG(S, OF N THNITHLNF ATAGNTOT [TATY I | MO, (GBI NGfeAg 2 GATANSTT
N OITHA TR IV G PO [TIGT (NS 433 RITFR (IR sfEa s s5fs
Rfte a1 wFgaf

ZBRCFS ICACE - FGGIRN G2 NN (ATF BT FR AGI6F, 2AHLET I SIS ATE @ (o=
4.412)| AfSH HTHN JF0 (PIMR R BT ARTEITS =T [ROTT IIT7/1K TR LT A
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(OB LAY WA, (TAMCN AT T NS T [Of8 I ((ST SIS s SN
(R JH6 TN WAGIR 1 [ROs A9 A, RN ©vg TN FI0g AT FAT (GO
T2V fOfS G338 BTN Gy W |

+ SNAPSHOT OF ALL DATA | rcites
E5] IN DATABASES | ‘f. %%
=t | i A | 1 AT 000 BEaA E
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, P scw e
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Puooparty Matiagei | 11 Muraaine
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RPN /Tﬁ?:lT

5T 4.412 952 STQF RGN SHTHIN GF2 *MGHIA IR, O [AOH (I 0N, I BTG
G2 6T @Fgoyef /

FeSNFTOIR F25Y2S FIHTNRAG ATAGNTST G2 (GO NI W7 o =T Y 43¢ [Ffex 6w
(AF A1 (GO FRLET TEIRFACR ATFT (6 W FACS =(Q, T A AY2AS ATIGNTOR S
ooy |

OUT IH1RFHAT A3 THIRF AT TATHA

BTN ST TS T (61 - O 7Y, (GR 1 FIHA5, B, ATF e, Nl 178194, AfGrs 1 TS
TIEINF (AT (GO ([T (TS - A NS ATIGNITOIR AN TS 612 FACS (A (6 4.49) |
TEIRFACR AT ToTS BFFA. (TGOS (FIAT Fpio 20 ©F Gel ST, TS 77 q38 ISP
WRF HOg FRT (@ A I2 4 I FAEH T, JF0 VRGNS G2 ARSI,
SIS YT (GOT IBIRPACT A 295G FT ATAGH |

BTN IS V9 (6T 612 TR G - W99, (GHE T Guiifos - (TR e

S515® A FIOCNRE FIWG TN FACS (A | I OB ATFHI, (GOISETH
TG (IFLT I ST AT NN ST SRR AL TS ST AG12 FAS

A
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ISR YT (GO FATS: (GHG, BfJ, PDF GHING 32 f= CAD (BIM) (GBI AT PIOTNRZ I ST
"(GBT FIOCNRG Y NS WY [BIES AATHN SRR

THIZATFA, CAD (BIM) &FF (ATF A% IH6 (BRA (FF 4.411) T@Y FA1 (IS M| A6 =efr-
JOCNRT GHTNOP (BT I3 BRI TSR G FIICARE SNGAG0G O NBGS (A (67 3.114)
— (TN "GN (N 6 SN |-

G2 FAR G, SN SOMRIRGGT N (57 4.411) T~ a7 Reorgsetna 7= [Ndifde wwg Sww

ST, T JHT6 ATAGATO! RO MRS TR (57 4.49) | HOTS TEANAB (BT (67 4.413) ([FRITS
SR B, (PN NN FRATAT 92 (FINRfe LTI ATIGH, I S (T (GGl CAD (BIM)

SRV EF 2T TIIRR FAT (TCO ANF |-

|-_ - RAW_DATAXLSX (CSV) =7 REQUIREMENTS.XLSX (CSV)
— RAW DATA ke DATA REQUIREMENTS
CAD b S — Windows N
2 \
CAD - [

}_-‘ CHECKED_DATA XLSX (C3V)

>4 VERIFIED DATA

5 4.413 FOTS TEIRFI (GReT g "GAIET" (AT TSIF Gy TG ROI6F NS
RIRATR0 I, (TBTAT ARG NCAICITS (RSTT ATG /

G2 AN TN IS FACS, SN A "Pandas: (GBI RCATCNT Gy A2 TIGN" ST
WCATENT BT Pandas SRR IR P, WNF CAD (BIM) (AT AT (BeT FIR(EF (GO B2 FHF
(RVT, IFC, DWG, NWS, DGN) (f6& 4.411), W3 516 (B FIR0A ATAGAITOR S (57 4.49) 1-

(PTG NSTF G5, WA LLM 7 TN 2=HE I F0S =0 (T raw_data.xlsx FI3e (ATH (GBI (TG
FICS (I (CAD (BIM) (OO ST (TOIIG), (TR G2 FICS I A TP V@
checked_data.xlsx TR(eT YT FH0© (A (67 4.413) I-

& LLM I3 I (1O A1 X Pandas AI3I€K OlH Y Qo1
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raw_data.xlsx TI12eT (AT (GIF ABIR FAIK G (PG 7Y 2 [NREATTS TH1RFIY
RN TN TfeT 2IH FHA: 'Width' 93¢ ‘Length’ FEACN N TN Q&
'Energy Rating' [A++','A+,'A’, 'B] WW@@ 432 'Acoustic Performance’ (6
(O, T T AH B B - FOIS AGIRBIYT ey (19 F(S, 4<% FOIS
(Gf=1G 9« Excel P12 checked_data.xIsx & ST F+ |

B LM I3 58 B0 AfFFeS Python (FITGH BHIZI I FACK, T AFI6! GG TLITT =T
R ST AT (TCS AR

&) K &)

L L & \alidation.py

import pandas as pd

pad raw data from Exce File

df_data = pd,read_excel{'raw_data.xlsx', sheet_name=8)

£ pddine & '"Reauirements Met oL hat checks all condirci
df_datal'Reguirements Met'] = {
(df _datal'Width'] = @) &
(df _datal'Length'] = @) &
(df _datal'Energy Rating'l.disin{['A++', 'A+', "A', 'B']1))} &
ldf _datal 'Acoustic Performance'] = min_acoustic_performance)

" J= b - I = !.'..: = L I. .. 3 :" .! | '..'.- i:..'.' E <= LB
df_data.to_excel('checked_data.xlsx', index=False)

v K E!! =
b 4 y |
2 m in 1D e

5T 4.414 (TS, T LLM NG FET (SR Z0ACR, FMSTS CAD (BIM) AFFT SRTOI0 G ATAGNTOT
ST STN&ST NI B /

LLM TT_T TSfF (GG (TH G IDE I SNAIRN GLeT IIZIF FAT (S AT PyCharm, Visual Studio
Code (VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, Eclipse PyDev 2Mf5/« %, Thonny, Wing IDE,
IntelliJ IDEA Python 25/ 5%, JupyterLab WWW&?W@H@% (A Kaggle.com, Google Collab,
Microsoft Azure Notebooks, Amazon SageMaker |

(TG (5T 4.414) FILFA FAF VLN (AT AR (T CAD (BIM) (GBIITI "SI GATR" W-OLD1, W-OLD2,
D-122 (38 S GATAIN) SHIRRAGIGR B3 ATIGNITOIF S AN 4% 432 (e == 0d &,
4R * O (A 'A++, ‘A, B, 'C' OIfeTHI N IH10 | (57 4.415) |-

WA ATIGAT G2 TS (197 B TATAN W-NEW, I S8 TS N "G (RN SHN I R0
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TR, ATIGATOF Y AT 77 (SWIHRIOG "Requrments Met"), FIAYT 4 TR *=5 (N "0.0"
SR fVTN 'Width'>0 SRl =gy R [Rafbe 21) @3 ate *iIfS wFe (N Sray Fa1
ERIng

B CHECKED_DATA XLSX (CSV)

\ [ - '::_;., : =T 5"\_. T A
-';I.l ¥ E=Enil AL RN 0 ™M
ID TypeName Location Width Length Material Energy Rating Acoustic Performance Reguirements Met
(1] A i Mortt - pers J
1 W-OL Il h [ 14 Double Glared - T
2 1 E & Single Glazed B T
3 B-12 0 in E i 2 Salid Cak B I

5& 8.85¢ AHIRFAYT (TAF T fHIZ® F(I TN (612333 NG AfoHN FERW 472 TR
'False' T 'True' NN S JH6 V@ (IH1ZT (15 I/

JF2OIE, WAl APFI AP SAANG (T37) 432 A SN, (G 1 TGN G ATIGIT
(TSI TGS 1R P, AN [TORN [ROTTSBRT FIR (ATF AT OLATH VT (57 8.8%) BRI
C19Y A1 Af @A |

PO (BRI ABIRPACTH TATpel el TN S G 18 71 {50 1 SIR[RAG: SIS 908 Bizw
PR STHeTOIS AHIRPO (AN, Ren A0 B0 F1 27 W-@Pwd [T 512 M@, 438 A 908
oo F41 2T wFog WA (5T 8.85w)I

TERFACR FAFTN (BT 8.850) WNAT JH6 OIfFAFT AR YT 432 TEIRFS GAMIN ©ITHA
AIEANG FR, I (IFSIRT ATISATOIR S STNEST 612 FAT AR | AGIRP© AR Ao
FE (T I8 SAMRA TN HCEINT Gy (1S W G_e. AR NS S STgs=y,
OO (AT A A (TWIAAT (AT SN (W5 FA AT WHARY I ((TOT AGIRPAC
TSIV A9 FRIPY ETL AfFN (O [RYCY SEr "ETL G742 (0T ABIRPACT FRRIBIRIY"
LI AS WG FH) |
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TSN TBIRPO ASIBA TURTS SRS NANIR ATIGH 2T 1| OFT JNANONI T30
A FTHFIT G38 T HICEIN JFFACT VT BT M| "BV GAMNSEF [RAATS, TOIRFIY
WOFN FACO T AN TICET @ AR {771 42 (@1 [pifos o wors eFgsy: a6
(3 (B TG M 79, RSN fOOpIarzior ™ SREN AI2 FL (A9 F1 56 | AEIRFACTT
FATHET ATFF GAZID (GO BVNS WIZR TTNAF AT FACS, ST JeApsfa 6% Fare
G338 T ST T AN =98 AR G5 ARCH AT ST=RIo] F|

fOOIAERIGH TEIRFACR TR T FIAF G JF6 Wors SFgY TG oo
SATTF (BRABTT PN, g6 U7 e, 516 93 FNR(FTONT (07 FAT PDF THITG B
WBGS FACS A, (TN AFG GATHNS TETRFACR ZfS it (dlge T4 27| I8 (F1fGe
AN TS G AN FACS ANK: G TFAGNL AGIRFS I [N FACS AT, TN WO
TR ATIGH NN SAM N FAOS ANF, A3 A (TR GATN [N FACS =M (T
BFOF 6 [HF® AR I T O WAYAFS|

SRR SHIRATT (BT 8.8%) WINaT AfSG fSISHrNF ©=F L1057 41T fITAT HfR: CAD (BIM) 72 TS
JIZHA (ATF ©F F(I FAG6F A2 ZTHET STATI6! (BT 8.85) G| GG Fergasy, ASH
fRTIrSeq O TR FTen & re sToder A1 fRTANbs THNG (SfF F1 =, (TN PDF FIWNG (67
8.85q) | T 27 53T =, O [RITSE JH6 FfF6ey AST AN "SRR Ty 41 |" TR WA
AIST T, O A6 [RBIFS f[NG AN =T IR T I =TF: "2 THFIACH O SAWI, SITHA
HIEANG, IR 932 AR ST ICIR T AGIRF AR ATAGRITOIF S AN N1 -

Proparty Manager Proparty Managar; }.ﬂ_

Long-term Managament Long-termm Manageman

ﬂ iyl ey e =
;il N e o — _g?_’:m ‘,,7’* " _5;._,@

- . |

o 8.85a WHIEHAY A TR RN THNG (0 ATFAMTP Towd BUF, BN
FOS TG (@1 A1 9 ARIF ATFACS ST2G B (I [ROTI0Sag G, [ ©27 tofd
PN/

TR TEIRFY A FF WA - T2 (AT FI0 N ST N[ NG 2, 9472 2B a1 43¢
OIVA (RS 37T A1 A FTFICTR Gy W DG FIR A6 9T, RTNRA AT PDF GHINCHF VLT
AT IH{0 SRR TSN = (BT 4.418), THIRFACY I T TAMI 32 (IR aF6 wiferer
7z -
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- Proparty Manegar: Long term Managemani Preparty Manager: Longterm Managemant |
E: - T T R T .
S - " . — ----M
CAD
P -
I T T O I TR
FEM : @
? Consiraction Managen satalanon S hieduls Conarugtion Menages; nalalanon Schissuls e
] . -~ ===~ o = s * = ‘o - - - - -
= o — — s
Logisiics Mmnagar: Delvery ned Sinmge Logatics Menagar: Caltvery a=a Etorage !
SCM = ’ ] M
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PIEDCEALS, IPGH [[REATF RO, AP AIZAH Whoeswl I3 SJATISEACE WP
FIASTNN FNSTS FE, (VT A FNSATE 570w STQIF W (BT SFI Iof
FEN| oTS, FIASCAGIIR PG =T (VAT (YT WA S AN L8 BNHT
R BV o ERAENE P SRS

SodIe, FIGE A7 4G (TN, I5f O A1 I VO, WA G0 2NN I WNG(62) BYATG
TP G WV SN 4q6 N, 98 (PG WG, SSRGS 46, AW 973 TN FIEIS
TGS I (5T 5.16)|

& CFLE WAL WK FIAPETHINL (([@AHNSETD) Jeresieg aeifsreer N 581 FA00 =03 w1, FIEY
JBI oW APINY ST fOfS” (SAMIHR (67e) @ AfSHore 27| FNAFEAR B(F, (GRAGS
FNSHFTONR (TN, SAMIA (FG A I AN SIS HI BT ST fOfS (A(F 9T (16 FAT 27,
1IN 932 2AfS ZTNTET IS Y&l (G B0, M HARNL HANA2 2OHH T fNH SHFICNT ZCIH6
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(IR (AT TR FTONI (10 T (0O AN | FIAPEAGIII G FNAP NS BII BIG A ATF 16
SN AR (IR 33 SRS I B WLITN I 41 2T W [F732 A0F

Cost Estimation per unit

I 1.1 Frame sheathing pastition up 1o 3.6 m pev Im2 ]
§1,050.00
‘Work

Dascriphiss | Bid, Factor | Quantity | Uit Lmit cosl Tetad
Dekuwry ol the i i e aite 4 13 i [T 1,830 20
[T [ F [} [ 350,00
i deta i he dristne 1| {100 S0 Mty
i o i e chrinbase | A ] Pay datm

el

; !
-1 YR
| |

ﬁ - Manual input

67 - Automatic retrieval of data from the previous table
= - Item selection and automatic data loading

f5d 5.16 FITGH JFF YATHA FRNMIF T QYT ATAGA TR ARV (IR esie
AV FI Y, S PR FTRIFTONI STHIA FOf (AF (#1716 1 =/

TSR T IS YA BARSE (BRA-(CNCAT WHIE AARFS AMH, M VAT 579 33 TSNS
CIGIATR A ST SYF | A2 (CNCACSE NS FIOGE LV ST™NMNT Gy N A
R F10 4, OO AFFREAT G, (PN BT RIS T3 gFqoreT [N*oe A1

TIBIRTT CICHITAT TR 46 ARG =0 (5 5.13) — ©F 2CS I TS F TN IS G AN
WTGIGE WL (TN, JArHifod ARRZOre) — ooyl Srosfieend TN =i
fRorefere afowerse =3 (57 5.16) | 97 NN 26 (T, BYATG 0N fSfSTS ARITEN N2 (I, TIN
OGS (32 e~ R TN Gy WARIGS AMF | IR S (THAT Jely ARSI ST
Rl FfSNTer q33 FAFGAMNNTS! fAF5® F(F, T (FIETNG IHF06 GANTAF TG TN
(G R 1 2T (5@ 5.13) |-
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AFSE N@N AFTET GT IF6 NF (CNCNTHS Ff (SfF F1 2T, T ARGV 32 I
ST FAR S5 (TN R ATIGATOIR A ATNE ST (AL, (FENAL ARV A
(BT ARION W FH| G2 1fS ARSI AfGTIGAT CFLG VAT A6 F:
frsfier ST2CG (IR, AT B1IEH, IF A ACTAIOR (CHAFTER) T2 TF9S H T
— 38 TR(PZ (FNNG NS TETN N FE2 | A6 (FPNNE oo FAGF S, AP
BIFRAT 1Y 8 ASTRNSTYeTFST IS AT N ST YOG (NS ST FA |

fRsfier ortga 4as 932 TG 7T |

fFg (M09, 71 TR SRS G2 4R RN (BNAGS T Tl Ba Nadieo = 3¢ i FeE
YRCEH PRSI AP NI e =07 809 (6= 5.17) |
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5 5.17 R0y [RIST M1 92 TAMIR G0 2177 oy fgwRat ey, 99 oy
(G ST a% 33 1T FIOGE T WS JCACR /

G2 AT NADIP© T fOf8F A7 (6@ 5.17) ICUMIA FFeA WHNAZIFIKIRR R BIRAEI G0
LTSI, FROTT I TSI WA AFH S VIS TN | G2 G VAP AR(FHI Gy
AT 43¢ BiS T AALFOIT NIN(P FHROI, QeT~IATO] ¢ NIl AU A |
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AFIHA FOIS 4ATHA fRH1: TG (AT ATTH6

SRR 32 g Re Teme [y e Al srpteny [Rfor o1 e a1 [{vg g
PO GFF ARG T FICS AT B, TIN @RTO9 BFO LIS WS TANT AGfS a2y
FE| AT TLNST (1SS, STIFIR KT A TRers JH56 (NfAs o RO FIo FE|
s @FPEReR 9% TIMYRFTE OIiE SRR NGER A SSTRIG® FE I T=fH0N
ANIREN FE, OHE ILFN [ROTY [EE N [Nroma 5129 @ 1 G2 ST~
PTG WSO, TN AN FIAFIEOT I3 A2 U~ WIS A ST FE, (TA
(PN CHAFTANDS Ao WFGHS FT (TS AH|

FAFF, ATSTIOTOR B, IAGIII BIZAT, 7567 MGG I8 ISP (N7 ATZHRA S
STF Qe WA TN (ATF IR RIS TOIS AN | G2 WA G TN TS
e e, ©F 92 MY RO MR BRI T52 G~ Giod HCI (O, 2
ey fAser fieg Tem iR 96fo et Bom 3% S|

AR TY AT TG 72 A TR T3 RN (CNCAT B 2B A1 T — WY, TN AT GO, ST
STRFIR AFA (ATF (FIA Ff A1 2T (67 5.17) I3 NHE @0z "Rewy” 2fSHhrs FA7 Ty
NS BNT T&F FAT 2T — FOIS (T (FI AfSO NWI 4I6(F V@ AFF ISR AN A1
AR MY B FACO |

T 1T AFH (B UG NLNR GFLa A6 T 1T 26T SIS ATHFACL Y6
(TI5TPe, A ABLE R AL SIS ATV 7T %o =T

BT (WH 4G (ST FATS, WNR TZG BRI, SN JF6 (RAAF 4F I5f NG fAterd 4%
25117 AT ©F FA 32 O 46 (CTV, "1N2 SOTGG ST JfATT6 AL FIG) AFF (AT
(TG I5f TG STLUNE MY B FIK (TN, CAD AHFFHA AN AFF IIZNAN A BN " JeTrsr A AT
C3E) |

IPROIE, WL ABCHS TS GATAICNI G0 Y6 R DI (B 5.18): N FIOGH JFP A6 ARV
FF a2 GfS g NHE T 1 O FTHT ATV S B FF | ATFANFIANE (FIA APCF A2
AT, 1G] A1 A GFTF ATV A T4 AT FACS (A | A AT 5759 vt 9 Feons tofi
FACO TN P
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g} - Automatic retrieval
of data from the
previous table

EE - ltem selection
and automatic
data loading

54 5.18 ATHE (SR T, SN (T FICGF AT AT (S /

RIMIT WO, R BH WA TP VO ABOFO [RANIR HMT ©T (ATFEAN (GNCAT (AP A V@A,
(BT (ATF B FF 432 STV BCA) (GG FfF, TN FNIFTONI FIOGR AfS THNEI IO 46
N =TT (TSN GRS (AP FAL TN WATEGG = (6 5.18 NG (BRe)) | Spod1e, S™>W
TIBIIS AT ATFAN (CRABEATS (THAT ANFISAT CFLG — AFew 0T TS HTONI I6T
IATTE Z(F, ATFN T ATFA [NIG12 ARTION FA ATICH FO12 |

(ATSTRF (OFFIB, JF6 20004 FUMS T6 JH2OMF 2K T T J1¢ A6 ST AT TRIE FONS
YJCEI ST, (TN ASO AR 6, WSRATTT T4 FIAT @ =T, (G (5T A0E (W9 =7 (Ba
5.19) | 43 AT 0@, @ABRIT YR ABOT RS 77905 417 TR AFTS A S
TAFACE WY 2AfS T617 ARIES 2@ A

(TN G0 ([STHF Wi ASO YR YI6TH AT G WIS SN 7T @fF® FH
2[O004 (W6 46 VLT FE, (SN JH0 ATFAN IIZNF AF G TS AN 46
15 FCF AT ST ArggeT=y 2|

TSR, AFHI ASO FNGH TNy O FOIS YeTy (N7 Fa1 =7 (57 5.19), T 92 FICGR AN STAFS
TSI ARV BH BfTO R - BICGH BTA Ye13 AW B, T NI AL AP GOTS Yedy AN ST
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f54 5.19 HUTS MGG ATSH SAMIAL FICSE JeT5 (IMFNHF ST OIF AR CIRIET oY
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AN F A ISAAAT G ATAGAT (B NGOG AL WAF TR RS AT FF,
(AT A, TSN YT oS |

3 M ST oS, FRM19 A2 A0SO i Af e (Sff = @) FRONET By T 2, - FAL P
A T 432 TG TGN IR 4TF AT (AR 932 AT BE (@FG 1 AR, OF FOMS ATG6T
CTY 2T TN GATAITNS AT 72 S T=HNF B9 OT TS FTOMNI A1 FAT - TGS AP
SN Yel3 A2 STNCA R R A G G0 T = 0T (910R, A3 AFCHI (B MGG
L8|

TGN O IR HTF AT NN PSR NG (B STNwoeT W A= B
ARINVNS 32 ARG (IFET ST Mgt AT | [ SO JLord SN S,
@A TRFR FEE (T 94N CAD NG AF GINoF O (ATF FNfEFTOn
AT g3 ST ST=ATF O (T F1 S, T TG IR ATNVS ©T ST “zmfore
g6 R 9ioras|

WY AT % ISR YA A7ORIe CAD (GO (AP FRIFAONI AR50 G2
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WYITH 5.2, AT 47T 932 N HT IS0 933 FASF

3D CATF 4D d33 5D (O NG A: Of6W 432 AfFNrTsrs Aafierasfaa
[IIZF

SRR TN IS AT S s (CRAO% 20e UFTE (Td 5.18), RIS AMEH =0
fRSTIR GNy ATIGANT SATAIHR BTN G FALEHTOIR AR A1 T2 RTINS 24108 FAT A8
POIS ATSO (O 9o |

APCHA SATAICNG ANV (1T - (TAN (WA QW - CAD (GO ((F TS BTN (7T 1 (I©
T | CAD (TSN (T ATRTNGES NG @ TS (FIF WL TRy, 25, Je1<8T, NN 32
S AN ALLITS NN FNSRS T 3D THIfNfe fOfSre ATy 21fHa AfGFw 73],
D W0 (5T 6.33) CAD (BIM) G ST FIG PRI GNT SCEAGAT PN (S| ATV RIO18, GFR G
AN 4T CAD WG (GO (A(F AR2R e (NNITT FE Y FAT (WO AN a2
MRAMNCRASE, T (AFNITHFIR T TYAS (AT - AFFS GARNSATE 0 RIS AT
P SIS RO 8T, FOTS ATHE A2 LT ABCHF GG Y|

ST®1¢, 3D (CAD) NG (A(F AT (GBI WG NN AIHAINNOH BISET AN ™K =¥, TN 4D 42 5D
< fof2® A1 V| VoW BET (IFET3feTd T - 4D (STNN) 472 5D (YeM) - 3D GuIffod ©F
(IRTBresferd RK B8 S 23 19z =1

4D — G356 ST B TN 3D SAMITN S fNH SN T#MINT STAAFE TN FS O T
FE| AR SN FGR TN ARIFA < AFFI IS TNTANT AN Gy
TG |

5D — (GBI NIGLET AqI0! B, (AN SATNSIE AT (I 711 ST9FF 2| 47 T,
(SIfeTF SIIF S WAF P T W BAFICNR TeT, IS A8 TAGNF 46, TN TGO
2719, oGl [RUAFT (12 Nl A G2 I3 AT St |

YJTHF T 3% 3D, 4D 412 5D (IR AFIHI QI (MBIF IFN NG ERP, PIMS BN (W1
Excel ST STA&IN) 47 NI AT WHITN FAT 2T A3 2ALF (M A2 AFFI T4 TG G
FASFAONT YL 2 ACHE AFFHNL Gy I 2|

5D 49 (IFITT gF2 CAD (AT (IFTETF ©ferow A1f

1T AT PO AFAN ABST STV, I SCATGAT SN AL ST FRR (57 5.18), AFFHI
ARSB SHARITNG Ty AR (IR =T 2T AR 1 TT WM CAD (AT BT WS AN
T CAITRR I (ATF SIS =T 1-
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PO TS AR AT “MafS (T 2AFg IIZNF I ATRANDIN (G Onasfet
fRTEEY A, TN 2AGIF O IR HT BI90GT (T HHICF BAFNS AR, 92 519 30
IR (<GSO SIWIG PDF (PLT) T DWG (S| (HMIF Wfwseerd BHY fofS (1, i
PG AT I3 ATIMGT GHNFICT ANTA AT FIA, AT P A2 AR
TR FR| 2 NGOG SIS ATEY 2 STNCHF ATIGH, AN R0 [y
TCNICIIS |

I2OIF G AR (@R N T TS AN (AF FOIS W SN A9S AAF, AFGD
WIFIEF BN RO FA| ORI, (I(ZQ TAS AT q7¢ 7 S T 2T, WA Pod 4 000,
S SN TACH T (TS MK, TN R[S0 AFFHA AN ¢ LAHR TN FPIod PR XO AN,
TR G AT (FATNCE W 200 =S|

WYNP HA@hosfel CAD (GBI FIRIAN B fofg I ANV RIS SISO SRS S|
CAD NTGTE GATIINA (S19feFer RFONET AR (I8 T89S S, T FALEHACII A1 FAT (TS
AT (COINTEP (FIET VI (767 6.33)) A2 (G WP GHAZAN I AN FAT (0O AN -

G2 Y JHT6 ATIHSTS, 2ATeet= @197 CAD fEGIENIRT FIQ AR SAMIN AT 32 ©ferow
I TS ST T WY FCE | 92 SSE (BRe Seig I~ 41 =T 1 SR e
TIGIATT JPIGS AT T — ©F Excel, ERP I PMIS 06T (31 G2 AfFT6 ammi2 afo S~
AR LT ©F =TT w1, I9¢ N 1 fEOEN (ST F ((F FITT (SIS 32 IS 8
ATEANPIAT VT A6 SR ST WL | fNCE IHIT 320 SRR (RS AR, T (A fFora
AN GRS (A0 TR B G aF(T FIONRT (67 tofF =T (QTO):

2 FIITD - W OI WS JH6 O (N5 FACS BI3, (FOIT ST WOl IF2 FA BN |

2 ZfS (CAD) - TOIT G (15 TN I(OR, FAFINI [ForFod WOl G2 92 ISH ATI @
CAD HTFA AFHANT ATFANFIAT DI NI

o NG Faf&@ T spfore s fRS1] (ERP, PMIS, Excel) AREIET (- "= Excel (BRI
TN QTO (ERP, PMIS) fNTINR ST AFHO IO F9, V@~ OAId G o191 Sreyarat
ARSI A1 G2 H6 FSTNGT (ofF FI 1"

TATF, (GHE GG BN TN 512 GG (BRTeT FONTS FS{e =T
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Challac faersr oL )|
B OST_Floors 3
PN OST_StructuralColumns 3
BRI OST_Stairs 3

QTO RN ST AFFFIAT CAD CGTeTT FHfG@T pfore AfFW G2 579 ZAMRR TR
ATINTfAT FASEFT BV AT (RS 5.18) WA (RS Fearper e HE, [ ARFT Y

ATSICAT R
Callac S e A RBHCea CNITB &7
Y
T 420 W 3 150 €/ 63 000 €
FEN 416 3 2450 €/16 9800 €
517 wrf 216 3 4300 €/f5 8600 €
CXITG: - - - 81400 €

B AEF - "YW, T AT, fFZ F5F FACS Q1" 93¢ 56 IZAF YIRS =T

G2 YRNF R0 IR ARG 20O AN, RO I TG 0T, (T =P Ol AfSfgs
ST FA| O IABE, J2 407 ATFNSE A 1 NN AH=Z 407 FA; 20O AR WSy, T
SFNs IR FRANRR T SfeR ARETRT I, 2 ST TN (9 Fr @IS Fad N
KT ST 2T B6w | AT AN I FAFTOI AfFNresie Af (F3 R3] 492 SIUNGr
(o A FAE T FA W, IAE VAP FIFACP PN I PO TSNS 21 B, AFHI 46
G FER 43¢ AEF YAmaw fAFoe FA|

% CAD fSTCS6TN 3D NTwe Cofdd STy Fitwfts Remnse araammers snfieens
fRUIGATT (S = (A AV 4YNS {7e), 472 TAMING NN, W2 GHIAF 8O0
MRS RSy STRBs a5oY q33 (AT FITNR S N 8T AR M
fNeife =3, o7 oo MG F WNTRRGE @ WfS[{E TSI ATIGN BIoT2 NG
SO ¥R S TR FASEe F1 (0O A

CAD (A (GRA-CAFFN AT SAGUIEF TNBRO0BET FNET NFmw 44T Fo 32
HAFHA (W6 4G STATE TEAN O T© AT FACS STHN HA (2 5.21) | IR I FAS = OGN
AFIT AFFET AR AT WYAG CAD FIZAT WHNTTS F(E, (FEAN TS FSTIGT AT =T
FACS AT T ARISNSA fAIGAT N, AW 27381 fZANIA T Aol 72 Awgs Noe
FA|
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g - Automatic filling

of attributes

R 5.21 CAD (TS (B3 AT (GHIITIT OGN W Ro0 W FIfFTon STIer A=y
FACA 2, I AFGE (N6 46 OMGH TP O NN FICS SN H(H /

T AFH ST FRILN GGTOF N, T ITGH RN A2 AFF ST (NG LACER f[Trger 42
YN TG WU (R 5.21) JH(6 IS0 PGS ARV G JH(6 Jel ST 2T TSR -

STFTABRIER " OSBRI NN WG JeTy 53 (2028) SIFNF g3, AFZI~
(AN @sfeT TRG e ST iete (GO RTATT ST@HTO S0 FACR, RORI5NS O
IR FE Ferwed FAO A7 WEB ARG FAT G | TIFM (M4 TCER (F, WES ([
IeIF-WATIGF AGIIL AITT FHAO™ A2 2AFg fGGIRA ©F TSTR W2 AfAGIH
FIFITON JATANL G0 TG (GBI [RCAT IR FAR | A6 [N 2AFF (NHTHIETST (ToT
CBITAG] [RTAFR TN AGro ZHR | SIRGI, A5% NATB-AATIG AFF ST Frfpifae
TN ] IS STNCY AT DTS SRR G "R et R s+
FATI

AT FRPA AT 257 AN GO A3 TGRSR e A FIefFa Thet ATy 328
ST AfFAFIY G2 RTAFNI AN HRICERATSIR ST=AFS | (GO GO, ST 2], Yo NG
GRe (R AR IR YN R R FACS T2l FE 7, I92 AFEI 2AWF ey
LA T (FHANS TS A=Y SRS FCA| AN (BOT COIRG 432 O™ NG F=NH
RSIA® WA 7 IR AN L |

CAD 255 (ATF ATAGT AINV51S ARG FREFTOII 2ATR% FAT =X QTO (Quantity Take-Off) {31
B MOTN1 QTO G SF(E STNS WAGHIF [0 WRIGFOHR I SAMNI IGO0
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ATATNOTAAT YT SpfH3 FCI IO FCF, CAD (GOILITH CofF CATAIHIF*N ]2 (5] IR FA|

QTO NI ZT: (AFIET ST HFTHA STATF B

fRfITer A9 “FRANR 32 GAFACR fRA] (QTO — Quantity Take-0ff) X AFF IBATINL G
ATIGAIT SATAITNT ATV (IR (I FA9 AFE T AW, QTO ATTHE JH6 W =To AT
BRI A, T ROT TS (AF O AR FH: PDF GHFIA, DWG TIWGT WEA 43¢ CAD fSfGo=
NG |

CAD (GBI (A(F AT SLATH MY FNG FAK TN, ARTNVTS e (QTO0) fH=01e, G, a6fe
G AT IH56 &N M IBARM® =W WOEd AWM= 9, [ a3z HFad
ARG JIa1 fNA5® =, ORHHTE OIRE AT W RTOO S — (T OGN, JeT1<eT, TRy 1 4T
— PR3 Y& Sy (191 F41 =T

IMPORTANT DATA
PROCESSING FUNCTIONS

- Data Grouping

DBMS % Data Filtering -QTO

ERP 25 pata Sorting aniing bt
DWH s> Data Aggregation
CAD @ Data Merge
9% Data Conversion

od ¢.22 (GO 563 ]2 fF=0IS T (GOIIN A2 (BOT CHILATG; VIS AICHLT G T
PN /

QTO (FF=B1fRs g Spfe) Af G ©AH ITCEICIRS FACS, CHAIRBIF*H (OfF FACO 472 ATSO,
R FIOGE TNT0! FRIANIL G ATANF 00 AFS FAC© FRTO FR| QTO 7 [ofS =1 GAmMsierd
NI AT RGO AT I | ARG SAIN A GATATL BTN T3 JH16 AL
HAFFTS AT ANAMNCIF RAC~ T =V | SHIRITHFAN:

TR SGRGH (([IGF (6 - fGTR)
AT SIGRGE (FGo™IN ([T F1G; - I5f FNOI)
SfeToN SRRITH (A5 IS - I FNGIR)
AT SIFRRATE (Srrett - S {47
ARTV5T® FRIAMNIF (QTO) SNVNF Gy ST FAT GIeSIN (IFISIBEAT AT, pfHTII AT AR



AT JZTT 93 FASFTIMT® 932 FEsE AFFgag ofF |

WMofTS YFHF = ((TUF, 1.1, T 10% ANGPOP A9 ZOETHINT G [[IEAT F(F) IR B = -
SSTMYNETS N TS, TTHEAT (IR, COES A A= [Rygefd [Reeam @91 4t
TAFAC AFS IR O (MSTR TN WS ADF NI WY FACS FRITOT FI 3¢ A1y
STIR(C WOl I WSS NGH JTIT® HRTH 27|

ARG R (QTO) TIfFT AT EF R 91 A= (o IF Ty WA=, T
SReTGINR (IFEISE Y007 (IT FAF A G TR TR I BF 432 AT
WO WSS I WMo ATSEY FH|

QTO ATFIR IF6 THIRI RO, G0 ST AFS [IG FA1 <6, (TATN CAD (OIS (AF
IF6 RN (6R (off Fare =@ T RHE N SHAMSTT G SfFsrNg Oy (RATT|
PG NS BATHNCE CAD AFHI (AT (YN ST S5 1 2R 43¢ ATS 40N vy OferGrd
CIMTEresfer (5T FCE QTO OOV (BRI WP FelTe] GNZAN FAT A -

CAD 99 J3f6 TUIRIY AB(Y, STNS (M (N SATNGST CAD (GBI N (AT AP
YA B PN ZCACR, (TN "Lamelle 11.5", "MW 11.5" G2 "STB 20.0", d33 (NEF TVHCE GF o
=HZOIN ALRITS OGN (AT ICIR|

o5y FTOIRNR dd¢ 371 RIS tiE N WRET® AR o155 26 (NA0® (N SAM= @i
G T F e Sferortd (6Ra toff 11 A6 (F3e R ABCHT T ¥, I8 TN AFF s
TS HTIGT B ST TG RO =S, M AGO6 (Fe] SO 92 (GOIF A IA f[Afow Farw
ERREERT

(72 TN Tote, T4 WO AFY IIZHNF A2 RN IHIC Tl N F190 A
PDF HfFFgra AfS6 12~ AR AR S0 - G0 P2 T 2N TG I%F 40
ARG 2 | 3D NCGHLTIR RPN S, (TATN ATSE SHAMITNG TGOS g4
FRSFTONR N F1 OfeGIN (IFTET AN AR TS, QTO A7 OfeTSN g AT
e st Ta:f&Es =0 ongl
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DATA (% pATA EE QTO

Get the sum of the volumes of elements by type in project categories G—I
> (output T S
E i atluareed_sampe e O5T Waslls ti el i
Project
Catagory _é ‘ ﬂfﬁjt
I [ Lometi 113 ] 74820 ﬁm sn 200 a7 e m i@
Types f:“u - i ot - . e—‘
Velumen . ’ | s -"'"&"'.-':.J ‘\ ||.|

QTO A7 SfeTGN ]2 ATV (IFZIfet AP (ATF AT FA W 2 AF(HT GANSET
56 3 feeoIfds /

WNITRE SRR, FIGD 2 "HB(F (IR (A AT 1, SIS SAWND AP WA BN Bl
I3 OGN (ARSI T IF6 FONNR, (BRA TIMIE SHZNN FT', MO A2 (G0 STNy=y
RTTSM 71A1 fR71], AGISF, FIOGH STAWIO! I3 W FIAMAP (FOT G IIZE BAT (0O
|

CAD (0TS I AF0F I, WGHIeT ATOIH [T CAD (GBI SAH ATIHNIGHIF IR FAC©
A N (ATINEHIE FIEY A STV IRT T WA SN0 WG FAT AAR) | ©12
TN R ST BIM 72 (FTOG BIM MK 87 fof@ R fROIY BIM SR i i~ | [Reogiire
BIM ST &TN3feTa ST FIG FTK STV AT CAD (ATATY AT TS, QTO (Quantity Take-Off) TeATprers
(5 ISR BT (S 1 (IS AT - A6 FNGT FH (T T 2BIRCFS IR FAT IR A (AT
ERNGRIG)

BHIZATFA, CAD (BIM) (AN IR 2CIACH NIZN BUF, A6 ST AR (BT (0w
AT 1715 "M (B fFF) T9F F1 MAT | O[F T G IRIIFIAE NOGTAF FISCT 498 CAD
(BIM) TGS FIAFIO! ST OIS JATS |

I CAD (AN LT (ATANS (FNG A 2912V 432 API AN WHTN TR FHIF9 ATIS F1
R, O ATV (BRI (TS AT (NS ARCHCANF LT ZI AT, O 720 AIRJ(F I TN
TN fRoT BT 40 (ATH 150 AR (PTG fFAUT® =S|

IfcOpSh (open BIM) AT Dynamo IronPython (closed BIM) - CAD TS3TG T CAD (ATATN (ATH QTO
(BfRET (TS AT 40 FIRNE (PG ATIGA |

IFC_js (open BIM) - IFC TG (A(F TGN STRRIGE S (I7 FACS ATT 150 AR (FIG
ATAGH|

CAD (BIM) IR SRS - JF2 FATFAN 20O 1715 WSS fFHTHa WEITH (TS (7T |
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-0

- = closed data == semi-structed data
v I 4 v : v
Concept ﬁu (7] closedBIM 3] open BIM
Tools k 1dH ifcopenshell
Python
Engineer :ilgi? BIM manager or BIM coordinator or BIM specialist

Effort th“ 13 Block of code 17 Mouse clicks ‘] ] Mouseclicks 40 Lines of code

RVT LI, Visual IDE e RVT UI 9 BIM LI
—rae e e‘ w=2 e__ &>

Input

Time o

Output '\If

[—

&Y FOGIRAIE {2 CAD (BIM) IINGIKET QTO (GfeT (OfF FHTO 40 (T 150 FARINS (PG [
FAFIG A [P I FEAN/

FAFAN, FOIS FeAFe] JF2 - BAMIAI JF6 ST TN SO N ANRRAGE = JF0 FIOCNLTH
(BfET | AT (FI HTNF 4TE 43¢ IITIFIAL ATACANT LSS ABOT BT | WS AIGNf,
(S OGN AL ATZF TANIT, QTO ATFINF SIALTINSIE GRS FH A2 F6 TSN FINCT (K|

e AP NOOH (A(F AR OT (I FACO SN I, A (T O WHASET MW oferonsa
SN ST FACO X9 ©f I AT |

JRIZS GG NI - ST open BIM (X1 A closed BIM - AFHI GATAING GWS A6 Wfow QTO (Bfe
IS TF| S CAD- (BIM-) AFTHI (GBIX AN FIG FAF ANT IIZIFNAT [RIFOHI FRT 7S
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RO A& 933 API-T o RoaAia| 4t Tfelie Noter B9 (OfF a3 TN~ (6T
NS LTIV A ATAGATOT (OfF B, IF2 MY (GHITS AT SCID AN B -

CAD (GOIF IHTGT FIACT QTO (BfIeT 438 I “IATNOIRB NS FON =, 511 TR 43¢
I2EF COENSFTT MY SZTOFIT Goa T (GBI JAAF SCHO AN 33 ABFI CAD
(OB OTE0T ATHIHE STIGTNT WL JHF6 (AT FIOCNRG (GOILHFIN FATST S WL, JF06
WfoF QTO (B W {6 AN (FICG NS IAF| -

g structured data ;gclosed data . semi-structed data

'!'ng||'llf-|'-|' “‘ Bafia Aaaipd ot T BN maveger ¢t B coordimgioe we B& s iel
-

Effort ;{"‘ 1 Linn of cads W Limes nf cmiw 13 Blidk if cods 1? Ebmiinn iy 1m Lipes ! rode 1? Kaunr clew m L immn uf ross 15u Linea =¥ code

@: ne W L L VT UL Yl (0K 9 T W BT EGE DD e- [ LRt @ !F‘ i ﬁ -
e — ——— B
+ LLM _____
Input |_’.l:| R p— Ry
s (220 [ P =00
ime @u-u @-.... 3 e ﬂ“ ﬂ_._ H._ @m am—
@ @ ] /] @ /] @ @
Qutput ﬁ

RIST TN dF2 AP(FI TS W GRG0 (BRI FeAree (M, O [T JTN LA
SR/

CAD ST (ATF (A FICNRZ (OB IIIZNF FIF ST, (T "CAD (BIM) (GOILH TG TH
FATST" WL BLHAY F AR, B, QTO AT SrAYIT SN TG 27|

CATEAT FICNRZ (OOT I CAD N(OARAF (GO AR SOHGIT OF fofs I “mmfonia BIM
ST SR STAFS TN HNager (A0F Y& | 98 W=y g RS 409 770 Ao
SAGTNR BN fNOT FEI-
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IHBTF NTITN I (AT OLT: AR SAT WEITH BRI A3 B ATANR @
SIATHN FPA" [102], I 2059 A Ao AR, (A ST IR [T AFFI 3],
HTIT, TFY 3% AT S I57 vo (AF ¢o RIFTTN T ST T ST (ofF FATO
| G N = (VAT AN A ¢ =018 ST |

(T PIONRZ (ATYCEADG) ST MY IS AT OATH WA 72 AT AFINP FRG0d P,
RIS BIM 2MGFTR B STl T 32 MIAFIRN fSTHN I CAD FIMIOF “NRTNGS A2
TIoe BT NG T N FA2 FALFTOIF 2T ATICA S5 (AT |

FIOCNAZ ©AT 432 LLM FIIZF 1A QTO A I fFaFa

WIS SW(F FIINRT WHII NS F1 [[foq AT FrfFifTer SradrTonend IAor: 46 oy
AN FNFINF 2oed FE (B@ 8., B@ 852 433 TERIIAR AFIMF FARS F(F,
ATTGNTOIGSE =T J3¢ FER B (O, I WA I8! TLABATS WATHN FRAR | JFROIT,
CAD (BIM) STF FIICNRZ (AT FINIG FATET BT (57 8332, f5 8.339) mfRRGG SR a6
AP G QTO ATFAF STRGOd FA |-

QTO WfRRGIET (BRA FIOMNRT WHI ICACY, B2 FIOMCNZ CAD ©UF I FAK STNT SN
BB JFF O NG SN FIG F (67 ¢.2¢), MWHNHT AFCFH OF NG 43¢ 564e TN esfens
GHC LY WM TSI FA ATIGATOT (ATF AF | A6 JF(0 I I RO fofers
YN AP AR (PICOT VLA P FAO SN PA| 7 [TANATS, 819 BIM I3 (FTGG BIM-4,
(TN ST WL FIICNRZ, ANACN GRS I IF FIWICE SRARFS 2T, AT IFICT T I ISP *ro1Es
AR (PG 933 TGUIFTS & WIRTOS ST ST CIINTICH Gy AP II2CIR ATIG =T |-

o B0 PR ABHI QTO BT SRIRAN IH (6 SBTGI fSfST® | (ICHITHT LLM
BIICG (GHTGA LAY (ChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN 1 S}
(JCRICAD):

SN FIR JF6 CAD AFE DataFrame SHBH IR - W FIH AFF SAT@fe
P01 S MO "Type" ATHNCIT BT "Type 1" NN (AR
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B LM 4958 YT Python (PTG BT R M Pandas FIRE B

[ L LK na
.'!" =,
&0 % &

B & group.py

df [ {df'Type'].str.contains("Type 1")}]

Y I'\A -~
Yy L E:.—g E

5T ¢.2Y GO AN (1T, T LLM TIRT (147 ZCACR, YT CAD AFFCS "Type" SIGTGIGF
fOfSTS 56 FATS I3 ATAGNT BAMNSTT JH6 S5 (TS STHN HCF /

72-Nfa< DataFrame A3 JRG SISV BT AN LLM (F OTATH W 472 VOGS LT FACO A
=, T AR IS ST (M @12 FOIS AN (77 A FIF gA70 FE| 2 I JH6
IR (PG (Y[ G (AN O *AR ATG B, [F8 947 YRS ©rFE NG (LLM)
PICNR[Z ORI AN FIG FAK AN A GFNR LS (FNC FRAFTONF TSI FAO TFN IS
(CHOI AT WKW

FALPTO! G2 OINE NG LLM RTISIHE, [T CAD (BIM) OTTF 3Bf2 72 A MFACR
ST 1O FUAA, (TN ST A BIM AAGINSET (1417 ATIGT! (AF T~ T FACO
AT, (CHCEF WA NI TS ST S AT B

P2 LAY - AFHI " (M (N TS BATRNS 6 FT 72 AST 40N AT Sver1 F541 (o
¢.2¢) - T CAD (BIM) IR Safb fFTFa ATIGw A1 80 AR (FIG (FUF ATAGH, (AT O
A FFACR AIGIUBATS (TN SQL M Pandas) (6 TG I3 FHR WAL NI (RATT: -

AB(G AR VLN Pandas-d:

df[df['Category'].isin(['0OST_Walls'])].groupby('Type')['Volume'].sum()

(PG I df ((GOIEFN) (ATF (72 SAMNSE N, M ANG[TEE-FTN "Category” I W
"0ST_Walls', TS A1 SAMNSFE "Type" WIRIICE-FN BT 5N FFN 32 A FTHNT G
"Volume" STRAGIER (T5IF (IT T

CAD ([ AT FIICNRZ ABCFI B SQL-AF WL

SELECT Type, SUM(Volume) AS TotalVolumeFROM elements WHERE Category = 'OST_Walls'
GROUP BY Type;
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LLM-G9 NITTN BTG (GO BN TTT TV WNITHE JF6 ST (BHE A1 - 2~HNG
(5@ 5.27) RO fedte “nfS: -

AFTFI (TOIEFINT GV 'Type' ATV I SATHNGT 57 T, ST BYAG
(12 GAMT S G5, AMCHS 'Category’ AFRINGIF 'OST_Walls' 1 '0ST_Columns' ST
33 T FI AT FTHNT G0 'Volume' “TRTNGI FACNI (7P (I I |

1 Line of code 1 Sentence '

- Qe @ o 2 )

Sum he olume' colmn, grotged by

Tyipe'. biil &ly Tor s whaie

3 i s AN ‘Catagory s sithar DST Wabs' or
1 08T _Columng n
z""_-x"
1 T J'H_ 8 S \'I
@ Milliseconds ® Seconds {(f » )
e, J
"""\.\_\_\___ ___)'

O
LLM CHAT

5@ 5.27 SQL, Pandas 433 LLM-43 1] 1T (GOI AT FNBTT T F TR 94 IR0
(PG ATRNF 92 (GHE SLANHT NN TS/

LLM STI&TY (ChatGPT, LLaMa, Mistral, Claude, DeepSeek, QWEN, Grok) J5I=IF BT CAD (GBI (ATF QTO
AR PEZTNG BT WA NG SBAF CRAFONI AIIGN FACG, TN *JAF I A2 OHI PN
T SFRRGE O, AINVNS I3 SfTGINRF (GOT A= FA|

YN ANNF AFY TIBI, o1 Reerges 1 AfGSo [Reorssedn, T=1 SRty s
ST Y N1 92 CAD (BIM) (SBACHS [RTANIR® STHOSIF (W, CAD (GBI
ATINIHTI (AT FLAP CTLPLGF NI (A I 1 I8 [FOI09F (N6 ©feT SN (TS
AT, WYATH IO LAY [ A THIRY A
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(GG W RfATe (F@ 5.28) LLM W(GH IITEIAT Ao AT I J30 A1 JFIEF
HATRAMNCIET - (BRI FANS T TN N7 AT TN 2ATI FAE G | I T IITLFIQT LLM-
G Y CAISNTICH VLT JF6 N@N FATN-TRANNCI QN NN FZ AT, WA SFHTIT NI I
N W= |

PROJECT MAMNAGER

ateIn LLM Chat
TEXTUAL A— Find the volume of all wall
DATA = | clementsintheproject [~ k
agent. run{""'"find the total “Velune™ of elements with Category “O5T _wWalls™ it's in cuble meters™')

» Entering mes chadn. ..

Thought: I nesd to find the total volume of elements with the Category “0ST_wWalla®

fction: python_repl_ast

Action Input: df|df] Category”] == ‘05T _Walls" | 'Volwme® |.sumi}

Observation: 3366 . GEBOADOREIGI

Thought: 1 mow know the total volume of elements with the Category “O5T _Walls

Final Amswer: The total volioee of elements with the Cotegory “05T Walls® is 3366.G00B0d000R08Y cubic meters.

= Fimished chain.

L]
'The total wolume of elements with the Category “0ST_wWalls™ is 3366.600080908499043 cublc meters.’ I
I
V. I
_ |
The total volume of all elements { \ J
[a’n the wall category is 336669 m?* | | #""- ' s w _J €=

— Runir

f5& 5.28 LLM NTG, FTICN[RZ (GOIF AT HIG AT TN, (GHO WA (OFFIHD (A(H
FATS A, FITIIRI (BN Bfg q78 TWIRIRIGE T=F fGrearst 07 /

I QYT JHO GAMN ST G SATGINGP FoF S TS FATS T, S CAD NGER (GOITS
G306 ST QTO WA (6T 5.27) TN T AT | (R, JHf6 AP TGO A AT 2R FAK
STNY, M WNF BAN 56 fNCT 5150, AT STAS YITNT SATANT Ty ATTNS TRy esfer wrzaer
A1 ATAMGH (FT), (TN ARST TAMI ({19 WA A G 1 2T - AT wmfpoc g Boaw
ICREIS I RRSERSIRY

RSTRM A3 TNTAR RS AT [IMOF 4N IB BT TNy 2642 43¢ FRAMII Gy 424 VTN 3721
T | CHRATHA, IS AHETS O I WP fOfEro o FAT 2T (g ANAIMNOR -
GO0 Level, Rooms), A3 (ARSI - SHNTWIN AT AR 49~ St (362 2AINGE Material,
Type) | 56f¥s A FMBE FRLET T Ty, A2 fNTfE oyt apfors fRmewa (67 2T o a1 =71
2 (BRAST FAFENMIN (GG FRIAR IS FF, T AFFS ARSH TAMIN ST G FRAAII T
(N WTRRCES T T2 FACO 2(J O NI FE|

Excel (BfITa1q GT {9 319219 F1F HLHA QT0 2507

B [N AFTRCO A2 PGS (IRCZT T GFIMY TN FAF ATIGN 2T IO GATACND
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SPTHE KT | SUIRATFR, "GNl O CHCg ((TAMN (1T FHCI9E OST_Windows T IfcWindows
I NCOT W 19 BH), SANSE SYAG AN fSfSTo — (I BIRA W1 1 BGIRONF CHCg WIS
fOfere — 77, 772 Wfoflie ([AFTTBAT TAIE F FAT (ICO AF, (TN JA AT (I Graade o
AFAZST B 42 4N IZ- G 2642 [T AT ST TNy WS A ST FeATRed ATSTR ST (T |
JFROIE, (M 1 QA [[ororesferg Gy iR 19 ST, SINET ([AFErasfEd (IR Sefivae 5929
FACS N — (TN, SNV, B, O, WA ATSTIIY FHST A3 TN AT — FRFe01a 1 B8 T7es

RO (957, 5.29) |

GROUPING REQUIRED
DATA -=—= RULES — > TABLES
8 o et | gaTocheck @ !iesoumiciaox

Ell,r- Projec! @ Quantity take-off rules #v@
. L — s . s I
T O . o o L "o S * e Al BN

1 ¥ w10 BE
L B :

e - W

T | =1 mu pme

§E

351, 5.29 ABFTFI 2ATST 257 A RGN T JH6 5642 g IR, T IF I JFIEH WA
N sfd® /

G2 4N pfNe AT R0 A (OO ATAGNTe! (SfF (e BTN AGIRFIY" LI IS (GO
TGARHT AL F1G FAE A @I WAF@™ (3. 4.45) 1 92 362 G732 119 A« Fudi@ETeng
TATATNE PIGINER (G IS AT I SfATGTNR Gy FATHLeTd AfOFeT 438 AB7del (N*ow
FE, TS ATIGAIT *rEfe [REIGNT 0T 1 R 33 51917 ST [I5N F41 Sfow -

@ TS (PG SRV AP (BREA6 INNOIN oI FH (T FAFTAN (GOITIGI6
WYATG (2 BATHNBf ATV FCR, (TAN (IFNZI-IFeATN "FIGI9E" 0ST_Windows T
IfcWindows I NI {199 B A3 d62 STNCY (IMHFI-FTN "Brasy" B13 1 I N 419 FA|

WMNIE PG GHI6 ABFD (GO N (IR - (GOHIB oo FE O (GO
VYA (T2 OAMNSIE A, TR (ST "FIGIE" 0ST_Windows T IfcWindows A7
T I BCF G d62 ALY CIHTST BT N 512 1|
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B |LM-495a:

_Lreate in-LLM Cihat
CErY
%A -9
'"IfeWindows' 110 & (df['Type']l.str.contains{"Type 1"1)]

et L))

] L J & group.py

df[ (df[ "Cacegory']. isini{[ 05T _Windows " ,

f351. 5.210 GF6 (FICG AR, T FHA LG V0O, TS AFHI GANNSATH FIEF ([IFCTF fofSre
S FIACS ST5HN /

AT (G (A1, 5.210) CAD (GO PTG (YA TSI FANTSIIS A (1. 4.113) GHIST IDE

(RFBATBG (BrOANING JNOEINN ) K KT BIACAT (0O A, (TN PyCharm, Visual Studio Code
(VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, Eclipse PyDev 1f« 3%, Thonny, Wing IDE,

IntelliJ IDEA Python AN 5%, JupyterLab &1 G Sel12 Wz Kaggle.com, Google Collab,
Microsoft Azure Notebooks, Amazon SageMaker |-

2 AFFHI QTO (TOIHN "SI RSN WA WY NG ©Ioy ARSI W 577
AN (TS, ST LLM I FICE WIS Segrargi® 3921 FA00 A1

TR R GBI ABF (GO N IR - (OIS o0 I IO (GOITIH
VYA (12 (FFGR(T ATH, I "FNOI9MF" 0ST_Windows T IfcWindows I NI LT
BT AR G2 SN AT FOIBIGOIG PATCN 0.5 A9 W AFCO (|

B |LM-9 e

Createin LLM Chat __
& (L :
L] :
LOIGE X
"IfcWindows"1)}) & {df['ThermalConductivity'] = 8.5)1]

e L))

L BN & group.py

df [{df['Catedory'].isim{[ 05T Windows',

35, 5.211 OIS ARG ATSI ATRYN AT O (T (NS L F AFCHI OV QTO AIEEAN FACO STH A /
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LLM (X 1 TSI (A1, 5.211), G NS JH G0 FA0O "I ARG *1S6 A2 FT IR O
ARSI TN 43¢ HG FHCINIT L TGS | "isin’ 2GS 612 FH (T (IRE-FAN "SGR J7
W NG Sl ICACR FATI-

AFFSACS (TN [RIGH SFToF TAM TR 432 S [RTr TFH 007 - aF1ga Al ser
T G (T G, TEO, §W) Y S AN FoN FE AUGW, T WeoRe @TF A
RFFISER fRMIR FUS Td TGS FACS M| 42 Taefe (57 5.212 (IR "wrfer, Suraermasy
X-NTTN LT 32 y-FTAT SfeT6N) I BIFR AfST SFTog W=y (I R[REEET (7, (T0=:-

GARITNG AT T Ao ge% I NS FIRMID O [ITIGAT F1 =
TAAITNG TN ABI0 NS Sfefaes AfTTer
BT F G7¢ BN o Y STFS AN Sad B

AT T o0 A7 SFSTRR fNTefa ofSfo Som (@i G WRIMNGIR Stad WHNa 75
1 T, O 1A g6 AT 66T (BRI THT AT FAT (IS MK - SHIRITFA, Excel
TINMG (67 5.212) | 42 NANSEATE FIICAINS WP FLTFT FAT AP WA [MFHH, fFeoIf<s
GRe SFFNTRR AFFTOE TN TN T FACS TN FA| WAF Y WAL T 2TS (LT
AfFITS, BT (FI AN (BRAT TT I NG (AFFF LR (GO (od 4.113)) G

TN TG NIRRT TIN5 0, ARG ARSI AWM (RN T FOIS QTO (BRIl (ofF FA -

ALL o e GROUPING = REQUIRED

DATA * RULES * TABLES

ﬂ i .::: d G
ﬂa GROUPING

pos code description Parameir 1  Expressiont Parametr 2 Expression2 Aggregate fermel
Parameter

F1 g Walls
W11 (319 [interior - 165 [Category  OST Walls  Type Name  Interior - 165° Area K*1.5+y°01
Wwt2 [312 |SIP Wall 202mm  |Category OST_Walks Type Name SIP 202mm Wail® Volume x1.2-y+0.4
w13 312 oL wd |Category OST_Wais Type Name  CL_W1°* Area X0 5y2
w21 (322 iﬁara-nmg J00mm __ |Category OST Walis Type Name  Relaining - 300mm* _ Volume X1 1484470 2

5@ 5.212 QTO (IFTyfeTg 263 (BT APTHI SAMNBITF SpfHTF TN B HF,
SO NN T AIF (B S IS OGN N*o® H /

521 NIRRT AT AFHE SFA FACO I TS ATAGAIT [RAR ST FACO F2TO! FAE, I
&SGR (IFT ST AT TFGS AR | FAFAN, SOV S "qBI ST 4 TSRS =7,
1 =17 72 FIAPENI G0 I 2, CAD NG fGG12 FAK AN AANF OIS e 7|
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AFHA G TS H TSI QTO (B tofF Fara AT, SN0 8o e
(BRI TS (A T AT (TS =(J, 2642 RS fRTS 2(J, AFFHT TS SANS
T fOfSr® Y FATO 2T A2 92 BT T ST (IFEIT JHhfas F400 2(J,
oo a6 JH6 =BT BIF A BN Y BT FHC® S|

LLM (XT3 STNITAE G A0 STUILTTNG G (PG (T4 AT FT T, (T (PG 76 (6 (G
P - P AN (B[ (6@ 5.212) A2 AF(H (GOIR (B[ (5 4.113), G2 O Spfe fNrxesfet
AT AW, NffTe NI e TAMme 5 F9E, e TS NN FAE 3¢
FATFAR JF6 TO Excel TR0 TeTFY FAW |-

& LM BIICE AT (GHE A1

WINICP "basic_sample_project.xlsx" 12 (ATF AB(FF (GO! AT G (PG ATAG,
S O "Grouping_rules_QTO.xIsx" (AT NTN3feT A1 'Parameter 1' 432 'Parameter
2' Wﬁ“{m (GBI 5F%Y P09, 'Aggregate Parameter' JHFG® FA0Y, 'Expression?2’
R fRFBIF FATS, 'Formel 1 (TFH VR FACO 43¢ QTO (BRATG 'QTQ_table2 xlsx' &
SRV FHCO RAS J




AT 2T 93 FASFTIMT® 932 FEsE A&FFgag tofF |

B | LM-99 584

= Create i LLKA X

A@“*é

&8 ® & alkakon gy

InpaIE ||.||::1.H aw pd

df = pd.read_csvi' .. finputicac basic sanple_project.wlss', Low. memocy=False)

df _oto pd.read_sxcall'.. /Snput /i Gropping roles Q70.xLis4', headers=2, shiprowss=[1]]
# Clenning numesicol columms fn the dataftame by fenoving mon-numeriz chec
nuperic_cols = ["Area”, "Volums®, 'Oeptn”’, 'Width® "Langtn’, 'Pearimater’]

dgf [mumeric_ools] = dflnwsric_cols

l.appiyitambda col; pd.to_numeciclcal.astypeistol.str extract('{4de, =)' [B) fillnaledl)

1 i i
daT pEocess. Tow{Tow|:
n G I Lt

group = df . grovpby( [zouw["Parameter 1%)], fow["Parameter 2%]
Ilirew] “aggregace Paxametag®]l).aga((“sum’, 'count'])
Exaup = grsuplasoup, indes et _level _walues(l]. st SontalnsiEou["[xprassiond™], reex=Trus)]

groupl "After Calculation'] evalirow["formel”], {"x': dgrovgl 'sum*)], 'v": growpl "coumnt']}]

roturn groop.reset_index()

dffrpups = pd,concatd[process_rowlzow) For i Fow Am df_gro.itecrows] )] V. reset_index{drop=Tua)

o th fafa: {14 1 1 T ‘Ll 1 %1 N A Lt L
dfgroups, to_excall '@TO_tabled.xlsn', ongine='openpyal', dndox=Falze)

(XAZEE)

5& 5.