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Data Management Flow

[ Create %[ Prucess)% [ Store )> [ Share >}> { Monitor ]
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Data Storage




Data storage

1 Data storage refers to recording information for later use.

1 Data storage frequently overlaps with other data management activities.

< For example, Bl tools may access stored data and record their analysis

simultaneously.

1 Data storage Is also important at the end of a project or program

when the team should archive data to preserve it for future reference.




I 0000
Referring to Data

1 The owner, CM, or other stakeholders may need to reference the data for
1. O&M,

2. Claims, or

3. Improve future delivery
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CM and Data Storage

-1 The CM must realize that there are now many options to store data reliably,

so the CM must consult with and advise the owner to find the best solution.

1 DaaS/cloud storage is more efficient but may not be appropriate

for certain owners.

Local Data
Storage

Cloud Storage




Some Technical Considerations

Server Type Accessibility

Pricing
High Availability

Storage Topology

Storage Device
Technology
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unstructured

Raw

Data Lakes contain unstructured, semi structured and structured
data with minimal processing. It can be used to contain
unconventional data such as log and sensor data

Large

Data Lakes contain vast amounts of data in the order of petabytes,

Since the data can be in any form or size, large amounts of
unstructured data can be stored indefinitely and can be
transformed when in use only

Undefined

Data in data lakes can be used for a wide varety of applications,
such as Machine Learning, Streaming analytics, and Al

Use cases

Stream Processing,
Machine Learning.
Real time analysis

VS

DATA WAREHOUSE

Data

Structured

Users Use cases

Refined

Data Warehouses contain highly structured data that is cleaned, pre-processed

and refined. This data is stored for very specific use cases such as Bi.

Smaller

Data Warehouses contain less data in the order of terabytes. In order to
maintain data cleanliness and health of the warehouse, Data must be

processed before ingestion and periodic purging of data is necessary

Relational

Data Warehouses contain histonc and relational data, such as
transaction systems, operations etc
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Data Sharing and Monitoring




Data sharing and monitoring

! Data sharing is distributing data to users

without harming the data’s integrity.

1 Data monitoring is checking data to

1. Ensure project/program quality and

2. Evaluating variances.




Data sharing and monitoring

Useful information helps no one if the team does not

Share i1t with appropriate stakeholders or
Monitor it for variances,

so data sharing and monitoring are necessary for the team

to turn useful information into knowledge about the project or program.

The CM should recognize that the team often performs these data management

practices simultaneously.
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Management information systems

The CM should understand
Where data in the digital MIS comes from and
Basic concepts for deploying the system,

but may delegate the setup and administration to other team members.

If the CM delegates setting up and running the MIS,
the CM should still

Monitor the team’s work and

Respond to the owner’s guestions about the MIS.
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Management information systems

1 The CM should

1. Understand the owner’s needs and

2. Help evaluate the advantages and disadvantages of different systems




Systems integration

As a system becomes more complex,

the risk grows that it will isolate or duplicate data in silos.

This complexity creates inefficiencies that may include
Manual data re-entry,
Duplication of business functions, and

Reliance on paper to duplicate and exchange data.
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Systems integration

Systems inteqration

Supports data sharing and
Creates a common data environment (CDE), i.e., A “single source of truth to
monitor data.

Software from different manufacturers
Exchange information and
Work together
for project/program success.
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Systems integration

1 This interoperability
< Speeds up delivery,
<+ Reduces infrastructure vulnerability,
<+ Decreases supply chain costs, and

< Improves value for the owner.




The CM manages the team to meet the owner’s

cybersecurity requirements but does not need to be a

cybersecurity expert.




Q.
What are roles and responsibilities of CM during

Data Management Flow stages?
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Internet of Things and Construction Industry




I
The Internet of Things (IoT)

- Internet of Things refers to

- a network of physical devices, vehicles, appliances, and other physical

objects

- that are embedded with sensors, software, and network connectivity,

- allowing them to collect and share data.




IoT devices

- IoT devices—also known as “smart objects”—can range from
- simple “smart home” devices like smart thermostats,

- wearables like smartwatches and RFID-enabled clothing,

- complex industrial machinery and transportation systems.




IoT 1n enterprises

In an enterprise context, IoT devices are used to monitor a wide range of
parameters such as temperature, humidity, air quality, energy consumption, and
machine performance.

This data can be analyzed in real time to identify patterns, trends, and anomalies
that can help businesses optimize their operations and improve their bottom

line.
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Some Core Benefits of IoT in Construction

1. Improving Jobsite Productivity
2. Safety
3. Cost-savings

2. Improved Reporting

5. Data-driven decision-making
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The technologies that make IoT possible

Sensors and Connectivity (Cloud)
Actuators Technologies Computing

Security and
Privacy
Technologies

(Big) Data
Analytics




Risks and challenges in IoT

Security and Interoperability
Privacy risks Issues

Data Overload

Cost anq Regulatory and
Complexity legal challenges
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How should businesses approach Io0T?

1. Plan your IoT strategy
2. Choose Secure IoT products
5. Monitor and maintain devices

4. Manage data effectively

5. Build an ecosystem
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Building Information Modeling (BIM)




Building information modeling

Building information modeling (BIM) is a method

to create a digital representation of a facility’s physical and functional characteristics

that a team can virtually
Analyze,
Document, and
Assess, then
Revise iteratively

throughout the design and construction process.
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Building information modeling

BIM is an important concept for project/program controls.

Throughout a structure’s lifetime,

the model serves as a shared knowledge resource that forms a reliable basis for

decisions,
from inception through design to construction, use/occupancy, operations,

renovation, and eventual demolition.
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Many owners require BIM to manage delivery, so the CM

should generally understand the concepts in this section and

advise the owner, when applicable.

Remember, the CM does not necessarily neec

 to be a technology

expert, but a CM should understand a techno

manage it.

ogy well enough to



Building information modeling

BIM allows for qualitative and quantitative engineering analyses

to reveal the properties and state of the project/program.

Projects and programs that use BIM

benefit from improved coordination during the design,

resulting in higher-quality designs that

reduce rework, delays, and changes during construction.
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Building information modeling

~! BIM should
1. Increase the builder’s confidence in the design and
. Reduce trade coordination delays during construction.

<+ For example, a BIM design can allow the team to use more pre-fabricated

materials and assemblies, which reduces jobsite labor and costs.




Building information modeling

BIM should also
Increase the owner’s visibility of the design and
Access to as-built information, streamlining the turnover, startup, and facility
management processes.

BIM virtual models can help the owner

“Watch” the construction process and

Better understand the completed design.
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BIM dimensions

- A BIM model includes multiple dimensions, such as:
- 3D (Spatial)
- 4D (Time/duration)
- 5D (Cost)
- 6D (Sustainability)
- 7D (Facility management)
- 8D (Safety)

- 9D (Lean construction) STANDARD DIMENSIONS NEW DIMENSIONS



BIM execution plan

A BIM execution plan (BEP, sometimes abbreviated as BxP) Is a written document

that provides a framework for the team to
determine the most effective BIM application throughout a facility’s lifecycle.
The BEP may be
Part of the PMP/pgmp, CMP, or

A separate document on larger or more complex projects/programs.
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BIM execution plan

- The BEP continues to evolve throughout the project/program. A BEP includes:

» BIM requirements; » Data storage, access, updating, ownership, and
» BIM roles and responsibilities; protocols;

»  BIM platform/software specifications; »  Quality control and quality assurance;

» BIM templates: » Level of development in each phase; and

»  File naming, content, and sharing policies; » Intended use of the model(s) in each phase.
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Blockchain and Construction Industry




Q.
What Is Blockchain?




Blockchain enables peer to peer transfer of digital assets

without any Intermediaries




Q.

How do we usually transfer assets ?

How do we resolve issues regarding ownership?







Traditional System of Asset Transfer

Origin Destination




Traditional System of Asset Transfer

Origin Destination

Intermediaries

Trusted Centralized Documented In

Intermediaries Institutes Centralized Ledgers

Regulation Authority Monitoring Conflict Resolution
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Blockchaln Transfer = H
_— —
& ® Bl
Origin No Intermediaries Basiingiion

With no central authority, how does blockchain realize trust and security?



How does a transaction get into the blockchain? (1/8)

A transaction
is requested and
autheticated




How does a transaction get into the blockchain? (2/8)

— @

A transaction A block representing
is requested and that transaction is
autheticated created




How does a transaction get into the blockchain? (3/8)

A transaction A block representing The block is sent to every
is requested and that transaction is node (i.e. participant)
autheticated created in the network




How does a transaction get into the blockchain? (4/8)
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A transaction A block representing The block is sent to every Modes validate
is requested and that transaction is node (i.e. participant) the transaction

autheticated created in the network




How does a transaction get into the blockchain? (5/8)
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A transaction A block representing The block is sent to every MNodes validate

is requested and that transaction is node (il.e. participant) the transaction
autheticated created in the network

1

(6,

Modes receivw a reward
for proof of work, typically

in cryptocurrency

ay




How does a transaction get into the blockchain? (6/8)
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A transaction A block representing The block is sent to every MNodes validate
is requested and that transaction is node (il.e. participant) the transaction

autheticated created in the network

The block is added to Modes receivw a reward
the existing blockchain  for proof of work, typically

in cryptocurrency

ay




How does a transaction get into the blockchain? (7/8)
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A transaction A block representing The block is sent to every MNodes validate
is requested and that transaction is node (il.e. participant) the transaction
autheticated created in the network
~
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The update is distributed The block is added to Modes receivw a reward
across the network the existing blockchain  for proof of work, typically

in cryptocurrency

X




How does a transaction get into the blockchain? (8/8)
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A transaction A block representing The block is sent to every MNodes validate
is requested and that transaction is node (il.e. participant) the transaction
autheticated created in the network

The transaction The update is distributed The block is added to Modes receivw a reward
Is complete across the network the existing blockchain  for proof of work, typically
in cryptocurrency



Blockchain as

an Immutable Distributed Ledger




Blockchain as a Historical Fabric

We generate a tremendous amount of data.

Think of blockchain as a historical fabric underneath recording everything that
happens—every digital transaction; exchange of value, goods and services; or private

data—exactly as it occurs.

Then the chain stitches that data into encrypted blocks that can never be modified and

scatters the pieces across a worldwide network of distributed computers or "nodes."
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Why Blockchain is a revolutionary idea?

The way of tracking and storing data.

Creating trust in the data.

No more intermediaries




Blockchain Types

Public Blockchain Private Blockchain Hybrid Public-

Private Blockchain
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Smart Contract

A piece of code deployed in the blockchain node.

Execution of a smart contract is initiated by a message embedded In the transaction
Digital currency transfer request simple addition and subtraction.

Ethereum enables transaction that may carry out more sophisticated operations.

For example, a transaction could require a conditional transfer, it may require some
evaluation, it may need more than one signature for transfer of assets, or it may involve

waliting for a specific time or date.
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Q.

What are the notable uses of blockchain

In Construction Industry?




1.

Project Finance

Tokenized Assets




2.
Supply Chain Management

Document
Validation




3.
Data Transfer (Digital Media)

: Antifraud
Ownership Detection




4.

Document Submittals and Validation

Authentication Forgery Detection




b.
|dentity Management

One ID Card for
everywhere




Further Reading

éx ]
Xploring
Bleckchain

Applications
Management Perspectives courserda

Sezer Bozkus Kahyaoglu ahd o
'3 U ty at Buffalo
Vahap Tecim (eds.) % i

I

¥
>

Bloc

Blockchain Specialization

Innovate with the Next Frontier in Technology. Learn how the blockchain is leading to a paradigm shiftin

decentralized application programming

BLUEPRINT FOR A NEW ECONOMY

@ Instructor: Bina Ramamurthy

Melanie Swan

Taylor & Francis Group

%"\ /A SGIENCE PUBLISHERS BOOK
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Robotic Process Automation (RPA)




Q.

What Is Automation?




Q.

What are the benefits of Automation?




What 1s Automation?

- Automation, in essence, involves
- leveraging technology, software, or machinery

- to carry out tasks that would typically require human effort.

- Its beauty lies in its ability to minimize or eliminate the need for constant human

Intervention, allowing processes to run smoothly and efficiently




Why automation Is such a game-changer?

Because it revolutionize the way businesses and individuals operate.
L_eads to increased efficiency and improved accuracy by reducing human errors and
streamlining processes,

Allows organizations to cut costs, enhance scalability, and provide 24*7 operations

By automating repetitive tasks, employees can focus on more strategic and creative

responsibilities, leading to higher job satisfaction.
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Main Automation Categories (1/4)

Task Automation

Targets repetitive and mundane tasks, such as data entry, data extraction, file

management, and document processing.

By automating these routine activities, you not only save valuable time and resources,

but also minimize the risk of errors, allowing you to dedicate your focus on the most

critical tasks.
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Main Automation Categories (2/4)

Business Process Automation

By connecting multiple tasks and systems seamlessly, it automates the entire process.

Results in streamlined workflows, enhanced operational efficiency, and consistent

execution of processes.
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Main Automation Categories (3/4)

Robotic Process Automation (RPA)
It makes possible to create software robots that mimic human actions and effortlessly

engage with digital systems.

It enables organizations to automate tasks across a diverse range of applications and

systems, including legacy systems, web applications, and desktop applications

ol Caino 4D Jliyzud (sl gyglid Cy pio



Main Automation Categories (4/4)

Al and Machine Learning Integration

By integrating automation with Al and machine learning services, users can

Incorporate intelligent automation into their workflows.

This includes leveraging natural language processing, digital image processing, and

predictive analysis.
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How can automation help workers?

1. Job Satisfaction
2. Skill development

3. Enhanced Opportunities

4. Reduced Stress




How can automation help workers?

1. Saved Cost

2. Improved Accuracy
3. Increases Efficiency
2. Enhanced Compliance

5. Improved Scalability

5. Optimizing Resource Allocation




Robots execute automations that people build.

They are basically a series of steps that tell robots exactly

what to do




RPAs, fastest growing enterprise software

Minimum
Expenditure

Great ROI

No Infrastructure
Disruption

Code-less
Environment
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PCHE  ROBOTIC PROCESS AUTOMATION MARKET SIZE 2023 T0 2033 (USD BILLION)

180
162
144
126
108
90
72
54
36
18

Clo Cao j Jlusws slasyglid Co pio

$ 178.55

$ 140.38

$110.70

$18.41

2024 | 2025 | 2026 | 2027 QM 2028 QM 2029 | 2030 | 2031 | 2032 J 2033

Source: https:/www.precedenceresearch.com/robotic-process-automation-market




How to work with a Robot?

Operates with minimal human intervention

What it is
Executing fully automated processes with high-
volume transactions
Typically, in task-intensive back-end environment
On dedicated workstations, servers, or web

Where
services

: * Via an automation management tool
Trigger Types

 Based on a set schedule
« By an activity or event

« By anther robot

Clo Cao j Jlusws slasyglid Co pio

Operates on your computer
Becoming a trusted assistant
Takes charge of repetitive tasks, accelerates

Processes

On PC, laptop, departmental server

« By the user

» By certain events on the user’s machine




Automation Model (1/6): Fully Unattended

Collate all
relevant sales
data from
multiple systems

_

Check data
intergrity and
Aggregate quality. Pass
data —® back exceptions
where required
— —

Verify data

—

>

Create and
send report

—




Automation Model (2/6): Partially Unattended

Collate all Trigger
;:Ler\;?:;' automation
> -
information via keystroke

— —

l

Order
appraisal

—

—

Gather
appraisal
information

—

Review
appraisal

—

I

Pass to
advisor




Scan the
paper-based
invoice

—

EE—

Tigger
automation
via keystroke

—

l

Check data
in the
invoice fields

—

Automation Model (3/6): Human in the Loop

Check and
verify data

—

1

Pass poor
quality data
to user

Trigger
automation

—

I

Pass to ERP
system

—




Trigger
automation
with hot key

_

'

Colate all
relevant data
from multiple

sheets

—

.

Automation Model (4/6): Attended, Interval

Aggregate
and
manipulate data

—

-

Verify data

—

t

Pass data
back for
verification

Trigger
automation
with hot key

—

}

Create and
send report

—




Receive
customer call

—

_—

Automation Model (5/6): Attended in tandem

Trigger )
automation Talk with
with hotkey [ customer >
— —
Collate all
relevant sales e eaataand
data from ggreg
— Mmanipulate data |—»
multiple sheets
— —

Address
query

—

-

T

Pass data
back to agent

Resolve issue
and complete
call

—




Automation Model (6/6): Hybrid Automation

Trigger
automation
with hot key

—

!

Monitor users
actions

Attended —

Automation

Unattended
Automation

Gather
data

Pass data to
unattended
robot

—

l

Process data

—

—

Create and
send
sales report

_




Connections

Templates > Create project from template

Table Data Extraction for to Google Sheets

Created by: UiPath Used for: 5662 automations 2, = 6 [ g | E

Take data from write it to a new Google Sheets spreadsheet, and send the spreadsheet to your Inbox

via Gmail.

Let's configure this template © C’ Advanced configuration

& Google Drive connection

ndorafshan@gmail.com #2 [ default ]

E Google Sheets connection

Connect to Google Sheets

™I Gmail connection

Connect to Gmail

Use template




Automation Steps

¥ TRIGGER

3 Manual Trigger

©3% Set email address to use to send email with attached workbook l:l

LEL)

] Use Browser. o

aee

Create Spreadsheet used to store extracted data

L)

®

¥

Write Extracted Data to Google Spreadsheet

®

-

6 Download Google Spreadsheet to be sent in the email

@

¥

M send Email

LEL)




Email Text

# Send Email

Gmail connection *

‘ ndorafshan@gmail.com #2 [ default ]

Save as draft
True O False

‘ j_;f Enumerable.Repeat (emailAddress, 1).ToList()} X
Subject

‘ Extracted

Body

B I U

This is the automated extraction process of the data from
rpasamples.com/suppliers .
You can find attached the Google spreadsheets.

Attachment(s)

Enumerable.Repeat(_out_DownloadFileConnections_1__Result, 1).ToList()

Show additional properties
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Q.

What can be roles involved in designing RPAS?




Q.

What can be opportunities to use RPAs in your work?




Further Reading

<packh

S= / Robotic I?rocess
g ananst il Automation

Projects Robotic Process

R e e e P Automation (RPA)
Democratizing RPA with g LT S —Digitization
Power Automate Desktop O oy :
and Automation

of Processes

Boost your productivity by implementing best practices
for automating repetitive desktop processes

PETER KRAUSE o — ) Springer Gabler
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UlPath Academy

Automation Infrastructure
Engineer

US Average Starting Salary: $90,000

Designs, deploys, and maintains automation
infrastructures.

Deploy automation solutions

L/
L
Automation Developer

US Average Salary: $87,000

Does software development for RPA, AP,
and other automation initiatives.

Develop robust automations

Automation Solution Architect

US Average Starting Salary: $140,000

Designs automation solutions and oversees
the development.

Design complex automation projects

9
i

Automation Business Analyst Specialized AI Professional

US Average Starting Salary: $80,000 US Average Starting Salary: $95,000

Documents and improves business

processes, and discovers automation
opportunities.

Leverage Al capabilities to build automation
projects involving digitized documents and
unstructured communications data.

Evaluate automation opportunities Automation with Specialized Al

Test Automation Engineer

US Average Starting Salary: 101,324.75 Process Mining Developer

Designs, develops, and maintains test cases A Process Mining Developer creates process
to enhance software and automated process

mining applications to mine process data.
reliability.

Create test-automation scripts Create Process Mining Applications
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Artificial Intelligence
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Vor. Lix. No. 236.] [October, 1950

M IN D

A QUARTERLY REVIEW _ S
RUAREY | S 595 T Wl VA0
PSYCHOLOGY AND PHILOSOPHY Sl s g (sl ol
IL—COMPUTING MACHINERY AND R PRLCIRVIN-N
INTELLIGENCE

By A.M. TuriNg

1. The Imatation Game.

I PrOPOSE to consider the question, ‘ Can machines think ?’
This should begin with definitions of the meaning of the terms
“machine ’and  think ’. The definitions might be framed so as to
reflect so far as possible the normal use of the words, but this
attitude is dangerous. If the meaning of the words ‘ machine’
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1956 Dartmouth Conference:
The Founding Fathers of Al

- )
C
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Ray Solomonoff

Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester Trenchard More
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Machine Learning
(ML)
Natural Language
Processing (NLP)

(PR (VR

Pattern Recognition S Coud

Expert Systems

Speech Recognition

Computer Vision
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Field of study that gives computers the ability to learn without explicitly programmed
Arthur Samuel (1959)
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Well-posed Learning Problem

%
QL

A computer program 1is said to
learn from experience E with respect to some task T and some performance measure P,

if its performance on T, as measured by P, improves with experience E.

Tom Mitchell (1998)
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