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Productivity growth in Manufacturing, Total Economy, and Construction (1995-2021)
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12, 12 11 Microsoft Access® Relational Open Source
14. 14 13 MariaDB Relational, Multi-model Open Source
plunk search angine Commercial
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{"IO": 1, "Height™: 2088, "Width"™: 988, "Fireproof": "Yes"},
,-.. {"Io": 2, "Heieht":; 2188, "Width™: 888, "Fireproof": "No"}
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Cloud LLMs (OpenAl, Claude) Local LLMs (DeepSeek, LLaMA)

Data Control [rata is transmitted to third parties
License Proprietary, paid
Infrastructure Requires internet
Customization Limited
Cost Pay-per-token/request
Scalability Easily scalable with cloud resources
securyacomplance %1 ok o ol et i
partormancasataney " s e ocloe
Integration APl-based integr:;?:s,srequires internet
Updates & Maintenance Automatically updated by provider

Energy Consumption Energy cost is covered by provider

Mot avallable without an internet

Offline Avallability SRR

Pay-per-use model {cost scales with

Inference Cost
usage)

Data remains within the company’s network
Open-source (Apache 2.0, MIT)

Operates in an isolated environmeant

Full adaptation to company needs

One-time hardwane investment + malntenance
costs

scaling requires additional local hardware

Full compliance with internal security policies

Dependent on local hardware, may have higher
latency

Can be tightly integrated with on-premise systems

Reguires manual updates and model retraining

High power consumgption for inference and
training

Works completely offtine

Fixed cost after initial investment
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CC-BY-SA license i
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index Vectorstorelndex , from_documents(documents)
Integration with LLM {(e.g. Llama 3)
query_engine = index.as_query_engine()
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UNSTRUCTURED STRUCTURED
_— A = i

1 Task Numbet Task Mamg Task Description Assigned To Deadling
T pump——— e | 1 Procure Bullding Materials  Purchase conciete Srith 211002024
& 1 2 Foundation Preparation Excavate the pit and install rebar lohnson 27152024
i gt 1|l 4 3 Fowsndation Concrete Pous Pour concrete into prepared pit Williams 202024
e § 4 Brick Wall Installation Bulld walls sround the loundation  Brawn 27282024
e = 5 Rootinstallation Install ramework and roof covering  Diavis 310/2024
e - 1 T 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 Flooring installatian Lay down Hoor covetings Andersan 411502024

UL 212 PDFK N U od#BVij 6 XLSXT G AMan Kns Y n ODK L a NifFgsUr UIOST @B n
Th o UadD& iBs ¥ K 0 K&z INFY

LLML 9B S ¥ t, by @ RChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN,YKYs 0 K0 & 6 © A
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An U &Ionozl ® K hK 0 &12S oK 6 KA n U NIRFY
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Create in LLM Chat

| Fgg} * % J

ace & PDOF_to_table.py

import fitz # PyMuPDF

import pandas as pd

1mporT re

# Define the path to the PDF file
pdf_path = r'C\Task Number . pdf'

£ Step 1 Extracting text Trom the PDF
def extract_text(pdf_path):
Extract text from a PDF file.
Args: pdf_path (str): Path to the PDF file.
Returns;:str: ALl text extracted from the PDF.
document = fitz.open(pdf_path)
text = "'
for page in document:
text += page.get_text()
return tText

extracted_text = extract_text{pdf_path)

(X Z [ E & )

ULLI3LLMKd B ®ythonK z KA no @ 6H$ KU~ K ijeddyzy B\PPahdaS Fitz) KYS 0 RDFt 0O Héey O ¢
UnKa$Na

HSKZULLI)HKAS G nd LKk hez KUDED Bt ced 'z & B cesi K NSYPyCharm, Visual Studio
Code (VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, Eclips&Ys G RyDevd k HThonny, Wing
IDE, IntelliJ IDEAKYS 0 Bython 5 k H dupyterLab O @ez K UiTnloeld #n K 6 Kaggle.com, Google Collab,
Microsoft Azure Notebooks, Amazon SageMakeri
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UL $ ®KuBYo tPython Pandas:t YKYS 0 K0 & 6 Y0 o) KHU N rTinKe6' A | 0 ©3
Ur> §BLK&GS)ING WK K& pgYu K ZDataFramed B TIO$ KY 6 DataFrame K 2CSVO @
XLXSt 0 Hosl S YL@ KY i
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_Create In LEM Chat __

CEED)
@0® A PDF o tablepy ‘_d g _.f-'!

# Step 2: Conwverting the extracted tedt to a DataFrame
def text_to_dfi{text):
mum

Convert extracted text to a pandas DataFrame.
Args: Text (str): Extracted text from a PDF file.
Returns: pandas.DataFrame; DataFrame representation of the text.

lines = text.spliti'in'}
data = []
for lime im lines:
if lime.stripl): & Check 1f line is not empty

data.append{re.splitfc'is{2,}"', line))

#t Determine the number of columns based on the Llongest row
numi_columns = max{len(row) for row in data)
£ Create DataFrame with dynamic columns

df = pd.DataFrame{data, columns=[f'Column{i+1}' for i in rande{num_columns)])
return df

df = text_to_dflextracted_text)

m Save the DataFrame to a CSV file
1 csv_path = 'C:\extracted_table, csv' vl S ..
df .to_csvicsv_path, index=False) | n 7N I|

- RuniniDE ™

U 214 PDF$ DataFramed B n K k dNia U okt 6 rijNaNm U a¢@SVt a0 A& SYE na

OURZ (UL2L13,ULL14)K A ccusNoY®& z 8 UTUjI sS 2 84 Na SkoeAn Un Y UN K 0GedF #Boe
KYh nd @ UKYK 0 6-IN 2 USUB NKYZRSK 2 KYS 0 Y IK®B KIMO Yoo O§ O Y L & K NSIwiY+aa Ul
$ BNKYORr - VISG Y&, Bz o6l 0jjosa UDEBUNGKNok®U I Nk O
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import pytesseract

from PIL

import Image

import pandas as pd

image_path

image fron fi
"fmnt/data/ConstructiontDOC,

image = Image.openiimage_path)
i to convert the ilmasd to text
text = pytesseract.image_to_stringlimage, lang='eng'}
§ 5F the text 1nto lines and Then co
Iows = text.split{'\n’)
data = [row.spLit{’'\t") for row in rows if row.strip()]
R -8 ataFrame ISEINE pandas
E AssuminE the First Tow ic the Feadet
df = pd.DataFrame{data[i:], columns=data[@])
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TEXTUAL

KEY DATA EXTRACTION

1. Project delayed by rain
2. Meed to adjust the schadule by one week
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LLMS§ ¥ B & 6 N4 n O a1 U I(r&-2R&yex)ij 6 Pandas (pd)n U K tiKadOn O K& N

n|PythonK z Ra UK &Y k G

_ Crests

CErry

TEXTUAL ene o

DATA

Texl category.py

lsport pandas. as pd
impoIt Lo

B Sample Text data from a discussion pet
text_data = [
"Hi, we're behind schedule due to the rain”,
"Yes, we need to adjust our timeline by a week"

cEn i Inager and an enginest

E t kay formation alements

def extract_ley_elements(Tant):
delay_pattern = r'ibehlnd schedule |delayed) due to the {yw+]"
time_adjust_pattern = T "adjust our timeline by & (\ws)"

de'lay_search = re,searchidelay_pattern, text]
time_adjust_search = re.searchicime_adjust_pattern, tText)

delay_reason = delay_search,groupid) if delay_search else MNone
time_adjustment = time_adjust_search.groupii]

if time_adjust_search else None

return delay_rceason, time_adjustment

extracted_data = [extract_key_elements{text) for text in text_data]

@ Convert the data into a DataFrame

df _extracted = pd,DataFrame{exstracted_data,

columns=["Cause of Delay"”, 'Time Adjustment'])
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General @ S|
Information D '

Comparison [ Notes

IFC fosuges on construchion data,

Year of format creation 19401 2016 ;
USD on 30 graphics
mdnnlwn' T Munich Pixir IFC wats Tounded in Garmany, USD in Amarica
IFC ewolved from IGESYSTER, USD
Pratotypes and predecessars IGES, STEP PTEX, DAE, GLTF frorm PTEN/DAE/GLTF
ADSK initiated the adoption of both
Initlator in Construction ADSK ADSK ] ; it
formats in construction
Organizer of the Alllance ADSK ADSE ADSK arganized both alliances
Name of the Alllance b5 [IATY ADUSD Different alfiences for each farmat
The IFC allEance was tormed in 1994
¥ Alliance 1094 2023 !
ent.of Formation AOUSD for USDon 2023
| 4 5 i h
B i b i e A kel o ADER s £ ADSK and Co actively promotes both formats

in b5 (lAl) since the introduction

Purpose % S
and Usage k@/@ Dl

Comparison | Notes

Data simplification,

Semantic description and 1FC for semantics and exchange; US0 for

Purposa i iration
intermperability iy zat.m simplification and visualization
unification
Interoperabdity and Unification for visuallzation :
oals and Objectives IFC focuses on semantics; SO on visualization
- oy sermantics and data processing iz sl i i
Pradaminantly in In flilem, garmes, VRIAR, &nd now : ;
Usa In Other Industries " L FAY, A J : USD is versatila and usad in various fields
constrsction In construction
Geomatry, object Geometry, shaders, animation, USD supportsa m.:lErr.rang-e of data types suitable
Supported Data Types attribuites, for complex visualizations, IFC focuses on

light, and camara

melddata construction-4pecific data
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Createin LLM Chat

CIOEX Y

L BN ] Databasa SQLINe

1 import sgqlitel

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

# Create a cursor object using the curser() method
CULSOLr = CONn.Cursorf}

% # Create table - Structural Impact

L& ecursor.executef’’'CREATE TABLE IF MNOT EXISTS Structurallmpact |
11 ID INTEGER PRIMARY KEY,

12 Element TEXT,

13 LoadBearingRequirements TEXT,

4 StructuralImpact TEXT,

5 InstallationImpact TEXT

ey

# Create table - Installation Schedule

o pursor.execute('''CREATE TABLE IF NOT EXISTS InstallationSchedule (
2E ID INTEGER PRIMARY KEY,

21 Element TEXT,

2 InstallationDate DATE,

21 Contractor TEXT,

24 SafetyProtocols TEXT

:I L] lr,

27 # Commit the changes
cann, commit()

i ¢ Close the connectlon
1 conn,closel)

print{"Database and tables created successfully.™)

T E

Run in IDE
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