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1. Introduction

This course summarizes common digital tools and software being used today by
engineers. Software has grown from an efficient alternative to physical paperwork to
essential platforms for engineers, aiding with just about every task throughout the day.
Engineers should strive to keep up with the latest software and consider if it could be
useful for their projects.

Figure 1: Digital tools are now available for most professional activities.

Source: commons.wikimedia.org/wiki/File:Virtual_Insanity.jpg, p.d.

Most software now has an aspect of artificial intelligence (Al), whether built into the
program or an optional add-on feature. Al can provide several benefits to engineering
project tasks, including increased efficiency and risk reduction. Al tools are redefining
many processes by automating routine tasks, providing assistance through prompts,
and generating unique contect.
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This course starts with an overview of Microsoft (MS) software commonly used by all
professionals, including engineers. Microsoft continues to dominate in the field of
professional software, especially in medium to large corporations and public
organizations. The recent introduction of Copilot to MS Office software has kept the
software relevant and with the times.

Next, other professional tools are reviewed, with example software listed for each tool.
Specific Al-driven tools are also reviewed. These tools can help create documents,
assist with meetings, create schedules, identify potential risks proactively, and ultimately

drive better project outcomes.

Finally, specific engineering tools are covered, such as Autodesk suite, Ansys suite,
Bentley suite, MATLAB, Specification Software, FEA modeling, and CFD modeling.
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2. Microsoft Tools

Microsoft continues to dominate among workplace software for professionals. Most
companies provide employees, including engineers, with Microsoft 365, which is a
subscription-based cloud productivity service combining the following:

e Premium Office apps (Word, Excel, PowerPoint, Outlook)

e OneDirive cloud storage (1 TB)
e SharePoint
e Advanced security
e Al-powered tools
¢ Mobile apps
Word Excel PowerPoint OneNote Outlook
ﬁ. . . @
Teams SharePoint OneDrive Access Power BI

(free version only)

The biggest change in recent years has been the role-out of Copilot for all the MS 365
software. Copilot has been available since 2023 but took a few years to fully integrate
and become commonly used in daily work. Copilot is covered later in the course.
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-
o) ﬂ Outlook

e Outlook is a communication hub for email, share attachments, schedule meetings
and work times, reserve personal time, manage to do lists, and more.
e Key tools in 2026:
o Shared calendars for visibility and finding availability for large meetings
o Integrated Task Tracking: With the Microsoft “To Do” integration, you can set
reminders, due dates, and priority levels (High, Normal, Low)
o Email-to-Task Conversion: Turn actionable emails into tasks or calendar
appointments
o Email organization tools including flagging, priority levels, searching, and
automated sorting
o Time blocking on calendar to accomplish tasks without meetings.
Color-code calendar items based on conditions (role, project, personal, etc.)
Integration with MS Teams

View  Help

September

Today September 6 - 12, 2021

- 6 0 8 9 10 1
0 21

M

3 A 0 = Kevin OOF Mom in town
v 7
% work item triage @ Dentist
Crew standup [~
s (3 Add cale 10 AM I Coffee walk Experience studio sync Design session Lucy swimming
Microsoft Teams meeting Conf Room 10 class
® Johnie McConnell Kevin Stirgis [ vpate eature i
Calendars
Weekly product team sync | Join
© Calendar Microsoft Teams meeting -
Miguel Garcia @ Toam Lunch
Get together at lobb
° Birthday Lunch with mom Eivia Atking
Fourth Coffee
B © United States Holiday
Continuing @ || vesign review
Microsoft Te b Conf Room 14
Johnie McC | Marketing All hands # culwure Conversatio| |l ewvia Atkins
Auditorium Microsoft Teams me-
Wanda Howatd Daisy Phillips
I Daisy/Kat : l Pkupliy @ ' 1 KaKevin
- Design session %
'Pid:uplo Pick up Lucy (~] Conf Room 12 lhdxupuxy ] |Pizkuplu¢y [}
Kevin Sturgis ()

Figure 2: Outlook calendar with personal events in light red and work meetings in blue.
Source: Author
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Description Other Meeting
: Software

Create Team channels and chats to share information, tasks,
and decisions in real time

Z
e See staff contact information, org charts, and availability status : V\(I);t;?a «
¢ Integrates with Outlook for calendar scheduling
. . . e Google Meet

¢ Integrates with OneDrive to save shared files . Apple
¢ Integrates with SharePoint to save files in Team channels FS(F:)eTime
e Al driven meeting administrative tasks, include agenda, written

transcription with speaker names, live translation, meetin * Skype

i b : ’ g e WhatsApp

notes and summary, action item list
e Search across chats, meetings, notes, and channels

Q, Buscar

@c&@@aa

Chat Gente  Participar Reaccionat

-

JAHAZIEL FSTEFANM CERVANTES Lonz‘&‘
=

¢ o w7 DD

> D B g = ® 3 @uc ~5TmID
Figure 3: MS Teams caII the red dot indicates it is being recorded (along
with an initial notification). A transcription is available in the chat history

after the meeting ends, alongside the recording.
Source: commons.wikimedia.org/wiki/User:Luisalvaz, Luis Alvaz, CC-BY-SA-4
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Evj Word

e MS Word is the industry-standard word processor used at most business and
schools.

¢ Integration with the Microsoft Office suite.

e Go-to tool for everything from simple letters to complex reports

e Instant spelling and grammar checking

e Track changes and review comments for quality review documentation

e Multi-user simultaneous editing on OneDrive, SharePoint, and MS Teams

¢ Ready-made templates for resumes, reports, brochures, letters, etc.

e Drawing and image editing

e Lock for limited editing such as protecting terms and conditions in agreements

e Print or export to pdf

e Import a pdf file and convert to text and tables

£ Seacch (A0

File Home  Insert  Draw  Design  Layout  References  Mailings  Review  View  Help  Grammarly  Acrobat = Comments
A D ch 7| il 5 [Ba Al Mark . ot - m £
ax A — ¥Zi . . L& |
Read Check Translate Language New = Track Restrict Hide
Aloud | Accessibility ~ - - Comment () Show Comments | Changes | [EIR Editing | Ink~
Speect ceessibility Language Comments Protect k
Some users with whom you're sharing the file might turn off the Track Changes. If you don’t want them
performing this action, use the Protect Documents feature of MS Word under Tools. Add a password to
the file, then select the type of pratection you want for it. Calibri (Body) |11 o/ A" A" /}”_ ¢_| Y | .y ab
A r R Track Chary . 5 = - New  Apcept  Accept and il "
ccept or Reject Track Changes B T U &« AT syl oo ARt e e Jrikethroug
When someone changes your document with the Track Changes activated, you can accept or reject | candace asmond A few seconds sae
them. This process goes from the beginning to the end of the paper in sequence.
A Cut
@ copy
[ Paste Options:
0
[® Accept Deletion
[® Beject Deletion
|—> Track Changes
My editor and | use this feature when working on a document together. Shell perform edits in Track Open Contact Card
Changes and send it back to me. I'll can see all the notes and changes in the margins and choose which @ Link >
ones | want to apply. 2 =
£ New Comment
Click on Review, Changes, then select Next. You can dlick Accept and Reject icons for every highlighted
edit. Notice how the editing marks disappear for every click you make.
Another way to accept and reject Is to right-click on the highlighted text and a banner menu option will
appear. Select Accept or Reject.
Fag 5 1017words [§  English [Canadal  Text Predictions: On T Accessibilite: Good to go . Focus B B B - + 100%

Figure 4: Track changes options when editing a word document.
Source: Author

www.SunCam.com Copyright® 2026 Mark Ludwigson Page 8 of 44



http://www.suncam.com/

SuCam )

Digital Tools for Engineers
A SunCam online continuing education course

e Excel is flexible to a variety of task and much more than creating tables.
e Excel is a versatile tool used by Engineers for various purposes, including:
o Engineering Calculations: Performing repetitive calculations using built-in
formulas for structural loads, fluid flow, or electrical circuits.
o Data Analysis & Visualization: Cleaning raw sensor data or test results and
creating pivot tables and charts to identify trends.
o Automation with VBA/Macros: Writing scripts to automate tedious workflows,
generate reports, or interface with other software.
o Unit Conversions: Using lookup tables and custom functions to ensure
consistency across different measurement systems.
o What-If Analysis: Using the Goal Seek and Solver tools to find optimal design
parameters (e.g., minimum weight for a required strength).
o Equipment Lists and Material Take-offs: Quantifying materials and parts from
technical drawings for design collaboration and cost estimating.
o Project Management: Creating Gantt charts, tracking project budgets, and
managing resource allocation.

B H S s Project and Resource Planning Excel Template [Compatibility Mode] - Excel (Product Activation Failed) 7?7 E - 8 X
HOME = INSERT  PAGELAYOUT ~ FORMULAS  DATA  REVIEW  VIEW  ADD-INS Signin
oy X | = & g P, R T B h X AutoSum -+ A
0 [ o <A A =[_| ®- - BeWapTet General 7 \fﬁ E“ N =t oy
Pate . B I u- - DA === &= B Merge & Center - T« 05 3 | %3 # Conditional Formatas Cell Insert Delete Format Sort& Find &
. W = - B Merge & Center ° > Formatting~ Table~ Styles~ - v &~ Filter ~ Select +
Clipboard Font ] Alignment ] Number I} Styles Cells Editing ~
V3o ~ fe v
A Ble|D|E|F|G&|H Jlk|L|MIN|[o|lP[Q|R|S|T|u B W, X|Y|Z|A|[AB|AC|AD|AEE
1 Resources tracking YYYY
2
3 Month 1 Month 2 Month 3 Month 4 Month § Month 6
4 |Week 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
5 |Resources
6 2| 2 20 o 2] @ 2 2 2] 2 2 2 2 2 2 2 2| 2 2 2] 2 2 3 2 2 2 2
7 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
8 A A [ 2 4] 2 4 2 2
2] o 2] 2] 2] o 2 2] 2
5 &
14 Actualtimeused 5 10 15 20 25 30 35 40 45 50 55 60 65 75 85 90 95 100 108 116 124 133 141 150 158 167 176
15
16
17
18
19 This sheet is used to track the resource usage. Enter resource usage each week and then you will have a simple view of how much time that is actually spent in your project.
20 (Use the same weeks as you used in your Resource planning)
21
2
23
24 |Total planned: 166
‘ «. | 1A Activity based est | 1B.Use case based est. | 2.Resource planning | 3.Validation of plan | 4. Resource tracking (actual) ® < >
READY B M -———+ 100%

Figure 5: Example resource planning template with staff names in rows and

projected hours per week in columns.
Source: www.engineeringmanagement.info/2018/08/project-and-resource-planning-excel.html
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PowerPoint

e PowerPoint is the primary tool for presentations, especially for meetings with clients,
stakeholders, large teams, departments, company-wide, marketing events,
conferences, and webinars.

o While Excel handles the "how," PowerPoint explains the "what" and "why."

e Best practices:

e The 7-7-7 Rule: Limiting slides to 7 lines of text, with 7 words per line, to prevent
"death by PowerPoint" and keep the audience focused on the speaker.

e Slide Master Consistency: Using templates to ensure professional branding and a
uniform look across different project streams.

e Non-Linear Navigation: Learn to jump between specific slides during Q&A to
answer stakeholder questions without scrolling through the entire deck.

e The "One Message" Rule: Limit each slide to one single key takeaway.

e Practice and time the entire presentation from beginning to end.

e Use Visual Hierarchy: Place the most important information in the top-left corner,
as audiences naturally read in an "F" pattern.

PROJECT STATUS

Mention your slide subtitle here to provide additional context

Project Element Description

&= 'Y Yeolo
Eie (N

The Project Schedule is on track

L JOX X©
LN JOR®
L JON J©
Ce0®

Benefits

Ce00O

Resourcing is adequate

Project is within control

All project risks are in control

Project issues need attention

Project benefits are off track & need to be fixed

Figure 6: Example project status slide in PowerPoint.
Source: www.sketchbubble.com/en/powerpoint-project-status.html
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¥ X SharePoint

¢ Microsoft SharePoint is a web-based, cloud-powered collaborative platform within
Microsoft 365 used for file storage, team collaboration, document management, and
building internal websites (intranets).
¢ Engineers and other professionals often use it in the following ways:
o Project Sites: Create dedicated sites to serve as a team’s internal homepage for
news, updates, files, and links.
o Unified Access: SharePoint consolidates disparate information like project plan,
agreements, meeting notes, and schedules into a single "source of truth".
o Co-authoring: Teams can collaborate on a single project document
simultaneously in real-time, eliminating the need to merge separate files.
o Milestone Monitoring: Built-in calendars and Gantt-style views help visualize
project timelines and significant milestones.
o Teams Integration: Link SharePoint sites to Microsoft Teams to combine formal
documentation with informal chat and video conferencing.
o Granular Permissions: Control sensitive data (like project costs) by setting
specific access levels for internal team members and external stakeholders.

M B Project Management System - X | + - (] x
< C 6 mp ites/ProjectManagementSyster A Ve C: b)
https;//oneplacesolutionsdemo.sharepoint.com/sites/ProjectManagementSystem A fs 1= - (L)
N a e 2 "l
-]
0] .
Project Management System Home Documents Pages  ProjectRegister  Sitecontents  Edit %7 Notfollowing [ Share
&
(]
+ New v & Page details Analytics Published 3/10/2023  # Edit 2 +
@
SN Active Projects Project Resources
8
+ New 65 Editingridview [ Share I3 Export v 0f Automate v B Integrate v e = All ltems* v @ e
@
Project Register
Work item Startdate v Project Status Project Manager Reg
Project Contoso ! 1 P @ Jason Whit North West
Project Pluto March 1 P B tome: E
Project Titan F Open 9, Sally E
Project Risa ! P @ Jason Whit South East
Project Curiosity N Open 2 sal South East a
Project Phoenix W Open B ome North West &

Figure 7: Example SharePoint window in Edge.
Source: , MarioCneo-9872, CC-BY-SA-4.0
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D OneDrive

e Microsoft OneDrive is a cloud-based file hosting and synchronization service that
allows individual users to store, share, and sync files across devices.

e OneDrive has a folder structure within Windows Explorer which makes it convenient
to manage documents alongside your personal folders and corporate network
folders.

e OneDrive also has a website option to access folders from any device with an
internet connection.

¢ While SharePoint is the "team library," OneDrive serves as a personal digital
workspace for drafting, private preparation, one-on-one sharing, large file sharing,
and a co-authoring alternative to SharePoint.

e Use the OneDrive Mobile App to quickly scan physical receipts, whiteboards, or
signed contracts directly into the cloud.

e Sync specific project folders to the laptop using Files On-Demand to review
documents during travel or in areas without Wi-Fi.

¢ Automatic Backup of folders to prevent data loss if a device fails.

i @y OneDrive X Le e stuf Al fil Q8 0 @
4+ Add New With you By you Folder @ Word @ Excel @ PowerPoint |+ PDF Filter by name or keyword
Kat Larson [ Name Date shared Shared by Activity
(R Home
] DmoteatiWrdiup D £ Carlos Slattery edited this - W
£ My files
Di R 5
| &% Shared @) O D D £ Daisy Phillips edited thi

o o) Jam session Presentation it ” i

o 4 isy Phillips @ You edited this file - 43m ag
W Recycle bin 4 o
David Power ¢ David Power edited th

€\ Robin Counts replied to you

= Design Review Sign Up t ] Erik Nasos @ Erik Nason shared t

B Kemper Table Tean s DroneSenvices Mar 16 Chris Naidc @ Chris Naidoo ment

& Carlos Slattery +1 othe

[ | App Readout M Carlos Slatter @ Carlos Slattery shared th s chat - Mar

Figure 8: Example OneDrive software in desktop view.
Source: /www.theverge.com/2023/10/3/23901682/microsoft-onedrive-new-design-copilot-offline-features

www.SunCam.com Copyright® 2026 Mark Ludwigson Page 12 of 44



http://www.suncam.com/

S )

Digital Tools for Engineers
A SunCam online continuing education course

e Microsoft Edge is the standard web browser for many companies.

e Professionals can use Google Chrome or Apple Safari on their personal devices and
Edge for work only, keeping total separation between work and personal accounts.

e Edge Workspaces is used to create a shared set of browser tabs that are relevant to
a project. Each team member can open the shared tabs.

e Using integrated Copilot, Engineers can seek advice, gain technical insights, quickly
summarize long project reports, industry articles, or dense technical specifications.

e Use the split-screen feature to compare two web pages side-by-side in a single
browser tab.

e Access Outlook inbox or OneNote notes in the Edge sidebar to respond to urgent
queries without leaving current web task.

e Use Bing maps for directions and gain aerial images of work sites.

@ | (& Newtsb X |+ - o X
C Q. Search or enter web address & It h :2-‘ 9
%) Chat { Compose Insights 2 G : X Q
B =' Microsoft Start D ‘g’ @3

Untitled chat L 4
-]
o .,.
. | 4

Copilot
| | BWH w

Microsoft with 5) Bing Chat
| ®
Choose a conversation style (4]
» More More More [>]
Q. Search the web (1 Creative Balanced Precise

-

Here are some things Copilot can help you do. a
Discover more.

AL

@) Turn on dark mode

Copilot is powered by Al, so surprises and mistakes
are possible. Terms of use | Privacy policy

@ Ask me anything.. @
a
)
&

0/2000 B>

Figure 9: Example Edge homepage with Copilot on the right.

Source: www.eesel.ai/blog/microsoft-edge-copilot-pricing
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m Power Bl

e Engineers use Power Bl to transform raw data into high-level visual intelligence
which can be shared in reports, presentations, and technical articles

e Visuals reveal trends and anomalies that static spreadsheets might miss

e Ways professionals utilize Power BI:

o Portfolio Dashboards: Aggregate data from multiple tasks or projects into a single
view to give a "bird's-eye" status

o Automated Status Reports: Clear and concise graphics created from latest data

o Budget vs. Actuals: Track spending in real-time by linking Power Bl to accounting
systems, visualizing cost variance and forecasting final spend

o Visualize Technical Data: Graphs and charts display complex data, real-time
data, compare alternatives, and predict outcomes

o lIssue & Risk Logs: Turn boring text-based logs into visual "bubble charts" where
the size of the bubble represents the impact and probability of a risk

o Power Bl Content Pack: Visualize data directly from Microsoft's modern

scheduling tools, with web integration

PROJECT STATUS

Apparel ERP Upgrade

SCHEDULE VARIANCE COsT WORK SCHEDULE PROJECT MANAGER STATUS DATE PROJECT TYPE ZTART FINISH BASELINE FAINISH LAST PUBLISHED
2 2 9 ® Q ® Baz.Khinda 09/09/2016 Enterprise Project 04/01/2016 01/06/2018 19/09/2017
- < >
PROJECT DESCRIPTION
IT will complete the first phase rollout of Dynamics 365 to EMEA, starting with the UK.
This is a project for demonstration purposes
WORK VARIANCE This will enable Hyper Velocity
2,749
@ Actual Work @Work @ Baseline Work @ Aciual Cost @Cost @ Baseline Cost
COST VARIANCE
£3.25M Tt Ui
PROJCTCOST -_----II] I | | | | | I | I II It .
G < g 3 3 Y ¢ =% - ¢ < v
PROJECT WORK PROJECTSITE  PROJECT
CHEDULE
MILESTONE FINISH BASELNE  FINISH [l MILESTONE FINISH BASELINE FINISH [ bt
5 9 K DATE FINISH VARIANCE DATE FINISH VARIANCE @
A b b}
Scope complete 10/03/2016 10/03/2016 (1] New product opportunity identif. 01/09/2016 01/09/2016 0
Analysis complete 28/03/2016 21 0" Decision point - go/no-go to pre... 13/0 0
ACTIVE ISSUES
Design complete 14/04/2016 1 4/2 0 Scope complete 16/09/2016 0
3 New product opportunity identif.. 13 0 Unit testing complete 16 <]
ACTIVE RISKS Decision point - Go/n0-Go to pr... 24/ Design complete 23/09/2016 ] . 1 ] 0/0
Appraise Phase Complete 7, 0 v Develop Help specification 23/09/2016 v
2 . A o% 100%

Figure 10: Example project status using Power Bl Content Pack.

Source: wellingtone.co.uk/power-bi-content-pack-microsoft-project/
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3. Other Professional Tools

This section covers other digital tools that engineers will find useful in 2026.

Smartphone Work Apps

e Smartphone apps allow professionals to maintain productivity and oversight while
away from the desk, offering a "virtual office" that fits in a pocket

o Work apps can be separated from personal apps

e Common uses of phone apps:

Checking and responding to emails

Real-time status updates

On-the-go task management

Integrated chat features, like in Microsoft Teams or Slack

Conference calls and video calls on the go

Document and file access

Time and expense entry and tracking

Approval & workflow management

Field data capture including photos, record daily site logs, weather conditions,

and inspections with geotagged evidence

O O O 0O O O 0 O O

Figure 11: Android phone with personal (left) and work profile (right).

Source: www.miradore.com/blog/separate-work-time-from-free-time-with-android-work-profile/
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Scheduling Software

_ Descrpton | Softwae

e Engineers use scheduling software to transform e Asana
project goals into actionable, time-based plans.

e ClickUp
e Scheduling software automates complex logic, such | £, g
as calculating how a delay in one task ripples o Eoreees

through the entire project timeline

e Gantt charts are standard for waterfall projects

e Al tools use previous project data and predictive
analytics to perform the following scheduling tasks:

e Monday.com
e MS Planner w/ Copilot
e MS Project (phasing out)

, Motion
o Create a baseline schedule based on tasks and Reclaim
. . . . i
milestones in a proposal or business plan SkedPal
. edPa
o Assign resources org chart and resource plan N
- . [ ]
o Modify schedule based on project progress martshee
o Create schedule status report y Tre,tllo
o Plot earned value s-curves and other graphics o Wrike
- -
Pre-Production
Write shooting script e
Researching interview partners |
Rent equipment
Arrival and transfer to the hotel
Location scouting lonline fon'spot |
Production
Shooting
Post-Porduction ;
Editing [ Music ]
Color grading Vi

Launch

Figure 12: Example project schedules.
Source: commons.wikimedia.org/wiki/File:Gantt_Chart_Template_for_Film_Production.png, HarryTruinkers, CC-BY-SA-4
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PDF Software

. (Desoripton | Sofware

e Engineers use PDF software as the "digital paper" of a
project; to lock down official documents to ensure they look
the same for every contractor, client, and stakeholder.

* Core uses: . e Adobe Acrobat
o Print to PDF in nearly any software to save and share Bluebeam Revu
documents |.n a pre§erved forma.t « Foxit PDF Editor
o Shared studio sessions for drawing markups .
- . . . e Nitro PDF Pro
o Use digital signatures in PDFs to send legally binding )
e PDF Studio
contracts and change orders Wondersh
. : , o ondershare
o Markup and peer review with color coding PDEel .
) . elemen

o Document security and redaction
o Merging and organizing deliverables
o Optical Character Recognition (OCR) and searchability
o Form creation and filling

& the-research-about-ai.pdf - PDFgear * B — o x

BEEB® |5 Hcme Edit Form Page Tools Help 0 M I A

[N |, B /O le R B & &
o = Strikethrough Area Highlight Line Rectangle  Oval Ink Stamp ~ Hide Comments
Tl Tr 36pt iy | [X] Exitediting B Set as default

| Maggie 571572024 523:12M X

DA text here o

United States, US researchers have had a less sustained commitment to learnin|

researclprior to 2009, and have been in a “cgfch up” mode ever since.
w 5|
‘ inally, we begin to explore some ofgfle organizational, institutional and policy
nsequences of our analysis. We sef®achine learning as the “invention of a method of

invention™ whose application devends, in each case, on having access not just to the und,

Add al;r."é“)'('t but also to large, grunggfthagﬁ on physical and social behavior. Dev

neural networks and machine learning thus raise the question of, even if the un('N 'dt“é' scientific
approaches (i.e., the basic multi-layered neural networks algorithms) are open, prospects for
continued progress in this field—and commercial applications thereof—are likely to be

significantly impacted by terms of access to complementary data. Specifically, if there are

increasing returns to scale or scope in data acquisition (there is more learning to be had from the
®

“larger” dataset), it is possible that early or aggressive entrants into a particular application area

may be able to create a substantial and long-lasting competitive advantage over potential rivals

N 4 4 7 > »l © 100% ®

Figure 13: Ways to add comments in Adobe.
Source: www.pdfgear.com/windows-user-guide/add-comments-to-pdf.htm
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Digital Signatures

. (Desoripton | Sofware

e Professional engineers digitally sign and seal drawings,
specifications, and reports. A digital signature is added over
or next to an image of the seal. Each state has specific req’s.

o i Adobe Acrobat
¢ Digital signatures are also used to approve documents, Sign
execute agreements, and lock down official documents to Bluebeam Digital
prevent future changes. Signature
e Professionals transition from chasing physical signatures to DocuSign

automated, verifiable workflows.
e Digital signature software provides a detailed audit log
(identity, IP addresses, timestamps, and emails).

e Dropbox Sign
e PandaDoc

: : e SignNow
e Examples include contracts, master service agreements, )
. L Smallpdf eSign
non-disclosure agreements, change orders, invoices, letters, _
e Zoho Sign

and certification of technical documents.
e Third party verified digital signatures are sometimes required
for additional verification of critical documents.

S
\\\\ 177
ALY CARO(//’//

Digitally signed )

 —

Date: 2012.05.09
14:07:59 -04'00'

7/ P\
7 e s
RN Certified by
& \&““ M. 00‘. .
e A A Kevin

L@@ Date: 2021.08.24
Fre®  16:11:09 -04'00"

Figure 14: Example digital signatures for sign and sealing documents.
Source: https://nj.gov/dep/landuse/download/lur_052.pdf
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LinkedIn

e LinkedIn serves as a professional portfolio and networking engine for engineers

e Use the Featured and Projects sections to highlight accomplishments such as
deliverables for engineering projects, startups, innovations, patents, articles,
presentations, 3D models, etc.

e Attract potential clients and display qualifications during pursuits, proposals and
pending contracts.

¢ Find consultants and contractors to team with, provide consultancy, or hire to
perform project work.

e Confirm qualifications of staff and companies.

e Talent acquisition and networking.

e LinkedIn Learning has an extensive library of courses and learning tools.

e Join specialized groups and follow industry hashtags to stay current and collaborate.

m Q Search ﬂ?ﬁ My rii::..c«’ 5 ':2 ng
Collaborate and
Community
E COWUNITY with Peers

NSP=

National Society of Professional Engineers
Champion - Guide - Advance - Unite

Non-profit Organizations - Alexandria, VA - 17K followers - 11-50 employees

8  Alan & 3 other connections follow this page
D O

Home About Posts Jobs People

Figure 15: NSPE profile page on LinkedIn.

Source: www.linkedin.com/company/national-society-of-professional-engineers/
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Enterprise Resource Planning (ERP) Software

_ Descrpton | Softwae

www.SunCam.com

I e i el e e e -
U 82 an . L0 e ’ e e e 4 2 BIE ] ] s 0

KPR ot Ky onty 3 Pt Nt Pt 5 T Nt Pt 5

Enterprise Resource Planning (ERP) software is
used for managing opportunities, projects,
programs, vendors, agreements, orders,
procurement, invoicing, insurance tracking, resource
planning, timesheet entry, expense report entry, and
employee information.

Engineers use ERP software for finding reference
projects, finding staff based on qualifications,
managing suppliers and contractors, viewing
budgets, and managing team workloads.

ERP bridges the gap between day-to-day tasks and
company's financial and resource realities.
Intelligent ERPs provide automated project setup,
advanced analytics, forecasting, auditing, risk
identification, and virtual assistant interface.

i
Lomt Pramt bun 2 00d Tok bt D Voww Dokt W (| Commcnr s o

L el e o [

Acumatica Cloud ERP
Deltek Vantagepoint
Epicor Kinetic

Infor CloudSuite
Microsoft Dynamics 365
with Copilot

Oracle Fusion Cloud
ERP NetSuite

SAP S/4HANA

Figure 16: Example ERP screens for inputting project data.

Left) Dynamics with Project/Planner Connector; Right) SAP

Source: commons.wikimedia.org/wiki/File:Conector_de_Microsoft_Dynamics_SL.jpg, MarioCneo-9872, CC-BY-SA-4.0
commons.wikimedia.org/wiki/File:SAP_Business_One_Klient.png, Rwj dk, CC-BY-SA-3.0
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4. Al Tools

Artificial Intelligence (Al) is computer software that creates human-like cognitive
functions. Al software utilizes Al algorithms which can learn by looking at past data,
create new logic/rules, and apply these rules to new situations. Al tools can provide
several benéefits, including quick access to information, greater efficiency at regular
tasks, report and specification writing, and assistance with various design tasks.

The following tables have common Al tools used by engineers.
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Copilot - Enterprise Version

Software with

Description Copilot

¢ Microsoft Copilot has a enterprise (paid) version with far more

engineering and project capabilities than the free version. » Word
e Use Microsoft Copilot as a "force multiplier" to automate o Excel
administrative "grunt work," such as writing a paragraph in e PowerPoint
Word or plotting data in Excel. e Outlook
e Common ways engineers use Copilot: e Teams
o Synthesize large amounts of data into summaries, trends, e OneNote
and charts e Dynamics 365
o Draft portions of emails, letters, presentations, e GitHub Copilot
specifications, and documents based on prompts e Power Platform
o Create presentations based on project documents e Windows
o Virtual meeting note-taking and meeting summaries e Microsoft Edge

o Email management

(1%
3,468] Explain this Formula X
1,808 of bonus percentages: 5%, 108, 12%
2,053 %)
2257 o For "South™ , the bonus percentage is 5%
2664 ?
1268 ° Multiplication { 14 * xLOOXUP(...) )

3,078 o Multiplies the total sales { 69,359 ) by the
3,515 bonus percentage (5% ) 'v:u['vu;] in the
1,841 area borus (3,468 )

18| 'nsummary, this foernula calculates the area bonus
for the sales record b g the bonus

percentage associated with tiL

e area to the total
I 2000} sales
Copilot ... 2,191
3,882

Figure 17: Example of Copilot being used to help write an Excel formula
Source: https://betanews.com/article/excel-can-now-explain-formulae-with-copilot/
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Virtual Assistant

¢ Virtual assistant (VA) can have specialized
knowledge, previous project data, and access to
company networks to form a knowledge base

e Can perform a range of tasks or services based
on user input such as commands or questions.

e Typically simulates human conversation.

e Assist in finding information, making informed
decisions, writing text, prioritizing tasks,
identifying risks, analyzing and presenting data,
managing meetings, identify procedures to follow,
write emails, simple design tasks, mathematics,
summarizing specifications, and more. * Slackbot

e Apple's Siri

e Apple Intelligence
Amazon Alexa
Asana Al Assistant

e Google Gemini

e Jira Virtual Agent
Joule Copilot from SAP
Microsoft Copilot
Mycroft (open source)
Samsung's Bixby

ST

o

Figure 18: Depiction of a virtual assistant within a computer.
Source: https://dri.es/i-gave-an-ai-agent-edit-access-to-my-website

e
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Al Document Preparation

¢ Al can automatically setup folders and save e Proposals

documents and emails in the proper e Go/No-Go forms

location. e Subcontractor agreements
e Al can utilize existing documents to extract e Project management plans

key information, analyze it, compare it to e Baseline budgets

past projects, and create project specific e Baseline schedules

documents.

¢ Risk registers with common risks
e Project presentations
e Meeting agendas

e Al can write specification sections, format
them, and compile a specifications book.

e Al can setup reports and write sections o Design review checklists
based on project information. « Status updates

Example Programs e Invoices

e Reports
e Asana » Microsoft Copilot e Technical Specifications
e ClickUp e Notion e Lessons learned logs
e Jira o Wrike e Cover letters
Rewrite with Copilot 1ofé > Al-gzneratzd contznt may be incormect {r_]} .

Rewritten to sound professional

A good technical article is like a story. It begins with a topic and its relevance, then moves on to a
more detailed exploration of the topic's features. The last step is to draw a conclusion. Copilot for
Word helps authors with this process by providing guidance on text organization, sentence clarity,
and initial writing based on an author's prompt.

1 Replace S Inserthelow || ) =

Good technical articles tell a stbry. 'T'hey start by infroauifing a fopic and exhlain]ng why it's
of interest before progressing to a deeper discussion covering interesting facets of the topic.
The final step is to reach a conclusion. Copilot for Word aims to help by assisting authors to
structure their text, write concise sentences, and start drafting based on a prompt submitted
by the authar.

o

Figure 19: Using Copilot to rewrite a paragraph.
Sources: office365itpros.com/2023/12/14/copilot-for-word/
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Predictive Maintenance

_ Deseriton | Bamples

Predictive maintenance (PdM) uses Al algorithms to
predict failure or detect the first signs of failure of
physical parts such as machines or electrical parts.
Early detection allows maintenance or replacement
prior to a costly failure.

Predictive maintenance uses data analysis to
continuously monitor operating conditions and working
environments to detect early clues for degradation of
equipment.

Engineers can require PdM features when specifying
equipment.

Existing equipment can be reviewed to identify the
potential payback for adding PdM.

DATALOGGER

SIGNAL

PHONE

Accruent

IBM Maximo® Predict,
InfluxData, Fiix
Limble CMMS,
LLumin, MaintainX,
MATLAB, UpKeep,
Reftab, Samsara,
Siemens MindSphere

PdM
Platform

COMPUTER

Figure 20: Communication paths for automobile preventative maintenance (PdM).
Source: commons.wikimedia.org/wiki/File:DataLogger_Platform-_How_it_Works.jpg, Danlaw Inc
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Automation and Robotics

_ Deseriton | Bxamples

e Al is transforming automation and robotics from rigid,
rule-based systems into intelligent, adaptive agents
capable of perceiving their environment, learning from
experience, and making autonomous decisions.

AWS SageMaker

o ] Azure Al
¢ Al enhances traditional control frameworks, like PLCs
o e - Falkonry LRS
and SCADA, with "cognitive" capabilities. »
. . e Ignition ML Manager
e Adaptive Process Control: Al-driven systems .
Peltarion

automatically adjust setpoints and parameters in real
time to compensate for environmental variables like
temperature or material fluctuations.

e Generalist Robotics = where a single foundation model
allows a robot to perform diverse tasks.

e Swarm Robotics = where fleets of robots work
collectively to solve large-scale problems.

e Siemens MindSphere

e SparkCognition
Manufacturing Al

e ThingWorx (PTC)

Artificial intelligence in waste management

|
I |

Intelligent garbage bin Waste sorting robots
@ B
e
Gas sensor  Temperature sensor | gl
“. ." - ) b | -
Humidity sensor ---Z="--- Odor sensor S s 2
A Computer-controlled system
Sound sensor Infrared sensor . E.J
l PdM

Platform

v

¢ Increase waste management efficacy
¢ Reduce spread of diseases

« Decrease labor expenses

* Reduce environmental pollution

+ Equipment's predictive maintenance
Figure 21: Al software for controlling waste sorting robots.

Source: commons.wikimedia.org/wiki/File:Uses_of_artificial_intelligence_in_the_garbage_bin_and_waste_robotic_sorting.webp
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Digital Twins

_ Descrpton | Examples

A digital twin is a model of a physical system with a boost
of Al and real operations data to help simulate dynamic
real-world scenarios.

Uses both deep learning and generative Al.

Digital twins are built using the current asset condition
and relevant historical data about the asset.

Digital twins can be used to optimize the current
condition, optimize operations and maintenance, and
predict future behaviors.

The models can reflect ongoing operations by direct
streaming of data into the Al algorithms.

Example applications
include machinery,
engines, pumps,
production
equipment, assembly
lines, packaging
systems, power
plants, or an entire
fleet of vehicles.
Bentley’s iTwin
frontline.io Digital
Twin

;
) BRP,

Rotax 915 iS

Switch Engine ON/OFF

Xray ON/OFF

www.SunCam.com

Figure 22: Example digital twin model of a propeller engine.
Source: commons.wikimedia.org/wiki/File:Training_with_digital_twin.jpg, Iditsulkin, CC-BY-SA-4.0
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Al Risk Assessments

__ Deseripton | Sofwas

¢ Al analyzes vast amounts of historical and real-time
project data
e Uses machine learning and predictive analytics to

S e Asana
perform the following risk management tasks: e Celoxis
o ldentify potential threats e ClickUp
o Assess likelihood and impact Forecast
. °
o Score and rank risks Mi # Cobilot
. ’ : ’ . ° ICroso opllo
o Risk combination simulations Wik P
anq . c ° rike
o Recommend mitigation strategies
o Monitoring of risks
o Monitoring key performance indicators (KPIs)
Example Risk Register
Risk
1D Risk Description Category Probability | Impact Score / Rsetsptonse AO\nr.nerf Status / Notes
Priority rategy ssignee
- Monitoring —
Delay in material High High High I\’Ezgz;e; Procurement Oszlp(;rllig?
R1 :Sllvt?ry F.iue to Operational (0.8) 0.7) (0.56) backup Manager confirmed
pplier issues supplier secondary
PP source
Software integration Mitigate —
failure between ) Medium High Medium early
R2 control and Technical (0.5) 0.8) | (0.40) integration IT Lead In progress
monitoring systems test
Unexpected Accept —
weather delays ) Low High Medium | . .
R3 | during foundation | EMVOMeNiall g 5 ©9) | (027) “:':;:::rijf?gr PM Active
installation
Change in ) ' . Transfer —
R4 | regulatory approval Legal Medium High High use legal PM Open
timeline (0.6) (0.8) (0.48) consultant
) . Mitigate —
Loss of key Medium Medium Low .
RS (echnical staff Human (0.5) 05 | (0.25 Zr:;’isn' ::r'z PM Resolved

Figure 23: Example risk register with scoring and response strategies.

Al tools can help create and maintain a risk register.
Source: Author

www.SunCam.com
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External Al Meeting Assistant

_ Descrbton | Software

e Al driven software that integrates with meeting platform
software to provide meeting administrative tasks, including:
Agenda

. e Avoma

o Written transcription with speaker names -

o Live translation

o Meeting notes and summary d Ffa"O\.N '
o Action item list e Fireflies.ai

e Meeting analytics such as talk time, topic time, sentiment ¢ MS Teams w/

analysis, and issue progress tracking COP"O'I.
e Ability to create project timeline of events ° O.tter.a|
e Capable of finding requested information by searching all o tidv
previous meeting recordings
e Usually join your calls as an Al user to gather information
i-‘ Team Sync *REC @
Notes Bookmarks

Al Notes Transcript
¥ Product Updates 01 1
+ Real-time notes are live, positive feedback so...

Krish's Fireflies.ai Notetaker

@ Launch Plan 7.

 — a + Announcement will be made this week
:
4

1 s

-
- % L
' 3 %y Action items
L\ y
% RM;'“;“M ! : Share launch assets by Friday @Kevin
5 )

Figure 24: Example external Al meeting tools that provide transcription, meeting

summary, and action items.
Source: www.columbusbusinessconsulting.com/firefliesai
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Automated Task Management

e Al software to streamline, simplify, and automate repetitive or
data-driven aspects of task execution and tracking

¢ Minimize manual administrative work, increase efficiency,
and ensure consistency.

e Tasks created and assigned based on predefined workflows,
project milestones, deliverables, and specific triggers.

¢ Provide notifications and reminders to staff.

e Approval workflows for management review and confirming
changes.

¢ Intelligent prioritization based on critical path.

e For example, a draft design status report is auto-created and
sent to the design manager for review. Upon approval, the
report can be auto-sent to recipients. Al will learn from the
previous markups, so the next report doesn’t have the same
mistakes.

Asana

e ClickUp

e Jira Atlassian
Monday.com

e Trello Butler
Wrike

IMPORTANT 3 IMPORTANT 1 IMPORTANT 2
PROJECTS 2 ISSUE 1 IN WORK 3
TAGS WAITING FOR APPROVAL 1 OVERDUE 3
RECYCLE BIN OVERDUE 6

)15 ISSUE

5  INWORK

5 INWORK

S INWORK

me a monthy perfor 5 WAIING FOR APPROVAL

Please send me a monthy perfor... 015  WAITING FOR APPROVAL

Please provide the list of students wat 01/30/2015  DRAFT

€D VIEW HISTORY

Figure 25: Example task management dashboard.
Source: commons.wikimedia.org/wiki/File:Dashboard_en.png, Andreybae, CC-BY-SA-4
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e Continuous monitoring of project information to identify
issues and risks in real-time.
¢ Confirm compliance with company procedures and

e AuditBoard

documentation requirements. i E?/?;r;roof

e For example, Al can run an audit on all active project folders LogicGate
to check for required documents (contract, project plan, risk MindBridge Al
register, baseline schedule, baseline budget, quality plan, Auditor
quality review checklists, meeting notes, safety plans, field
reports, inspection logs, etc.). * OneTrust.

e Audit results can be displayed graphically. o S A

Management

e Project documents and events can be automatically
monitored and staff alerted.

Probability of Success(%) xg Cost vs NPV Legend
@ Project Andromeda
@Pwieﬂ Aquarius
@ rroject Aries

@ Project Cancer
@Project Centaurus
OProject Cetus
@eroject Columbia
@ project Crater
@ Project Delphinus
.Prqect Hercules
OpProject Libra
.Pﬂo;ect Mensa
Project Orion

@ rroject Pegasus
QProject Perseus
7 Project Scorpio
@rropect cuiptor
@ rroject Taurus

Probabilitv of Success (%)

Cost (x$10k) QCBubble

Bubble Area is proportional to Net Present Value (x$10K) @ Chart Pro

Figure 26: Portfolio status with bubbles for each project.

Audits can determine the current values and produce such graphically displays.
Source: commons.wikimedia.org/wiki/File:Project_Portfolio_Bubble_Chart.png, George Huhn, CC-BY-SA-3.0
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5. Key Engineering Tools

There following tables focus on software that is popular or rapidly growing in popularity
with engineers.
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Autodesk Suite

e Autodesk offers a vast ecosystem of engineering software, e AutoCAD
primarily organized into industry collections for civil

e Revit
engineering, mechanical design, and construction. e Inventor
e Popular drafting software includes AutoCAD, Civil 3D, Revit, 5 Fuden
and Plant 3D. e Civil 3D
e Revit can create data-rich 3D models of buildings with
e Plant 3D

various properties associated with components, which is
Building Information Modeling (BIM).

e With Autodesk CFD, engineers simulate liquid and gas
behavior to optimize HVAC efficiency, predict flood patterns,

e Autodesk CFD
e InfraWorks
e Navisworks

or improve vehicle aerodynamics. o Autodesk-
e Engineers use Navisworks and BIM 360 to share 3D models Construction
with clients and identify "clashes". Cloud (ACC)
e Engineers use the Autodesk Construction Cloud (ACC) as a  Forma
Common Data Environment (CDE) to unify design, * Vault
e ReCap Pro

coordination, and execution on one platform.

»4 AUTODESK

) M Pl I
DOC AYA MIL
| A
LT
DCT BLD BLD PRO

Figure 27: Abbreviations for common Autodesk software (over 100 apps).

Source: https://quadrasol.co.uk/blog/autodesk-software-collection/
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Ansys Suite

e Ansys offers a comprehensive suite of engineering e Ansys Mechanical
simulation software categorized by the physics they e Ansys Fluent
simulate. e Ansys HFSS

e These tools are often integrated into the Ansys e Ansys Discovery
Workbench platform for multi-physics analysis. e Ansys LS-DYNA

¢ Ansys Mechanical is the flagship tool for finite element e Ansys Maxwell
analysis (FEA), used for structural, thermal, and e Ansys Zemax
acoustic simulations. OpticStudio

e Ansys Fluent is the industry-leading computational fluid e Ansys Granta
dynamics (CFD) software for modeling flow, e Ansys Slwave
turbulence, and heat transfer. e Ansys CFX

e Ansys Discovery is gaining popularity for fast, real- e Ansys Lumerical
time, 3D product simulation and design exploration e Ansys Sherlock

@ 3D Design - <S Fluids - {@- Structures -
Ansys Discovery Ansys Fluent Ansys Mechanical
Ansys CFX Ansys LS-DYNA
@) Electronics -
Ansys Rocky Ansys Motion
Ansys HFSS
Ansys Motor-CAD %@ Optics =
Ansys lcepak Ansys Speos

Ansys Zemax OpticStudio

Ansys Lumerical FDTD

Figure 28: Popular Ansys software.

Source: www.ansys.com/blog/mbd-for-ansys
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Bentley Suite

___ Deseripton | Sofwas

Bentley Systems offers a wide range of software
primarily focused on infrastructure engineering,
including civil design, utilities, stormwater, structural

MicroStation
OpenRoads Designer

analysis, and project collaboration. ProjectWise

e ProjectWise is a project collaboration and information STAAD.Pro
management platform. Many companies use SYNCHRO
ProjectWise as a backed up file storage and OpenFlows
management system, accessible anywhere with the WaterGEMS
internet. PLAXIS

e MicroStation is a foundational 2D/3D CAD application OpenBridge Designer
specializing in infrastructure design. ContextCapture

e STAAD.Pro is a widely used structural analysis and OpenBuildings
design software for 3D modeling and multi-discipline Designer
collaboration. SewerGEMS

e OpenRoads Designer is a comprehensive application AutoPIPE

for surveying, drainage, and roadway design.

OpenFlows

MicroStation SYNCHRO 4D

ProjectWise

Water

Figure 29: Popular Bentley software apps.
Source: www.bentley.com/software/featured-software/
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MathWorks Suite

| Descrpton | Software

www.SunCam.com

MathWorks offers a vast ecosystem of software
products centered around the core MATLAB and
Simulink platforms. These are typically organized
into specialized "toolboxes" and "blocksets" that
add domain-specific functionality

MATLAB is the primary environment for numeric
computing, data analysis, and algorithm
development.

Simulink is a block-diagram environment for multi-
domain simulation and Model-Based Design.
Stateflow is an extension to Simulink for modeling
and simulating decision logic based on state
machines.

™ @ ® .

Stes bt -
grad ju) = -gradp + grad (mu(gradus gr o

B ]

o e
PAPLQAN) Seconnd order cond Py g2 eyl

0K jogly  Cancel

101 10007 246008 26m017 | 240005 3905 17005
111290008 650009 260017 | 726006 90006 4% 006
12182009 1.9¢009 260017 | 226006 280006 150005
131240009 58e010 250017 | 720007 90007 S.10007 |

MATLAB

Simulink

Stateflow

Control System Toolbox
Statistics and Machine
Learning Toolbox

Deep Learning Toolbox
Simscape

Optimization Toolbox
Signal Processing Toolbox
MATLAB Coder
Simulink Coder
Embedded Coder

Figure 30: EATool Multiphysics MATLAB and
Octave Finite Element FEM Simulation GUI Toolbox

Source: commons.wikimedia.org/wiki/File:Featool-multiphysics-matlab-fem-gui-toolbox.png, Precise Simulation Ltd. CC-BY-SA-4.0
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Specifications Software

__ Deseripton | Sofwae

e Software for creating technical specifications varies

based on the level of technical detail, collaboration e Conspectus Cloud
needs, and industry standards. e MasterSpec

e Deltek Specpoint is a leading software for e Speclink Cloud
specifications creation and management. It is cloud- e Specpoint
based and Powers AIA MasterSpec for architectural e SpecSources
and engineering specifications. e SpecsText

e Specifications are often based on, or compatible with, e SpecWizard
EJCDC (Engineers Joint Contract Documents e \VisiSpecs

Committee) Front-End Documents

Deltek ':-‘_|:~w. point » Overview Schedule Import Publish

Product Listings

in:All Categories  Acoustical P

SEARCH RESULTS (7)
‘ ACOUSTICAL PANELS AP
Praduct Type g
Acoustical Suspended Cellings N .
¥ narkly 167010 General Executio
Suspanded Cailings - Acoustical
~ Panel
Amsembly C1070.9010
L =
et et patterns as i (3
.
BT E m As selected frem manufacturer's e Armstrong VIDASHIELD UV24 Ajr
Purification System
A tad C - il Insert o
L PANEL CEILNGS
a Not less then LR indicated in a schedule | | PANDLS
Mot less than | MR e
00 oes ) (R (eos (o0 ) e MRS
J. LedE b Bl AC indicated in o schedule
K @ eveal sizad 1o Tt flange of expo
+ | f ol ¢ "
d 1) | insertrequirement
L

Figure 31: Deltek Specpoint with inputs to build a spec section for Acoustic Panels.
Source: www.deltek.com/en/blog/introducing-deltek-specpoint
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Submittal Software

__ Deseripton | Sofwae

e Submittal management software is primarily used in ¢ Autodesk Construction
the construction and engineering industries to track the Cloud (ACC)
review and approval process for project documents like
shop drawings, product data, and samples

e Procore: The industry standard for large-scale
commercial projects. It features a "Submittal Builder"
that automatically extracts a list of submittals required
from specification books.

e Autodesk Construction Cloud (ACC): Preferred by
teams using Revit or AutoCAD. It uses AutoSpecs to
generate registers and integrates submittals directly
with 3D BIM models. o SubittalLink

e Bluebeam

e BuildingBlok

e eSUB

e Fieldwire

e Oracle Aconex
e Procore

e RedTeam Flex
e Smartsheet

s e
W Npl.00o1 -Sesward . T

s S —
“ SUBMITTALS Items Packages Spec Sections Ball In Court Recycle Bin Export - . :Wﬁ%%@% €y %&é
............ i, i g‘% %
e R
AddFilter = T T
e . CUSTOM REPORTS +New
Bulk Actions - 1-280f28  Page: 1~
Submittal Approvers' Response Time
» [ $pec Section "1l Rev.  Titke Tree Status. Rest
TRAINING
v [ [Eae ] [view #1: 03 Structural Concrete
ST 2 & Learn how to use the Submittals
Edt 3000 Castiin Place Concrete 330006 [ PTC Shop Dravings ShopDrawing | Coen e @ ool
LEdit | | View | 33000Cast-in-Place Concrete 330005 o PTC Product Data Product Inform... | Cpen e [
| Edit | | View | 33000Cast-in-Place Concrete F3000-4 ] CIP Corstruction Joint Layout SheoDrawing  Ooen e 3

33000 Catt-in-Place Concrete 33000-3 o CIP Steel Shops Shop Drowing Oipen amc [

F3000 Castin-Place Concrete 33000-2 [ CIF Proguct Sampies Sampie Qoen e [@

Edit [;‘;:] 33000 Cast-in-Place Concrete 33000-1 ] CIP Product Dats Product inform. Osen ABC @
vl Eda | [View]  #1:04 Fire Protection
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Figure 32: Submittal management page in Procore.
Source: https://en-gb.support.procore.com/products/online/user-guide/project-level/submittals
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Finite Element Analysis (FEA)

__ Deserpton | Softwae

e Engineers use Finite Element Analysis (FEA) software to
virtually simulate and predict how products or structures will
respond to real-world physical conditions.

e FEA 3D models allow engineers to identify design flaws,
optimize performance, and ensure safety before a physical
prototype is even built.

e Stages of FEA workflow:

o Preprocessing / Setting up the Model
o Solution / Solving the Equations
o Post-processing / Interpreting Results

displacement (m) Magnitude

. 0.00] e L, 0008

ANSYS
Enercalc
ETABS
RAM
RISA-3D
RFEM
SAFE
SAP2000
STAAD

1.93e-20 0.00351

Figure 33: An FEA model with a contour plot of SimScale.

Source: commons.wikimedia.org/wiki/File:HarmonicAnalysisImpeller.png,
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Computational Fluid Dynamics (CFD)

_ Descrpton | Softwae

e Computational fluid dynamics (CFD) modeling helps e Ansys Fluent
civil, process, mechanical, and biomedical engineers e COMSOL
simulate designs involving moving liquids & gases. Multiphysics

e CFD can solve for hydraulic grade, energy grade, e OpenFOAM
headloss, mixing rate, surface pressure, drag coefficient, e PowerFLOW
flow rate, chemical concentration, velocity, airfoil e SimScale
efficiency, and temperature change. e Solidworks

e Al allows engineers to simulate more iterations in shorter e STAR-CCM
times and view the results very quickly. e XFlow

Figure 34: CFD model results for an implantable bioreactor for renal cell therapy.
Source: commons.wikimedia.org/wiki/File:In_silico_optimization_of_the_blood_flow_path_of_bioartificial, Various CC-BY-4.0
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Al Code Generation

_ (Deseriton | Bxamples

e Al Code Generation (also called Al Coding Assistance,
Automated Code Generation, or ACG) is the use of an
Al program to create code based on a user’s
conversational prompts.

e ACG generates code, writes functions, and aids in
code completion.

e ACG uses publicly available source code to generate
new code.

e ACG can create Al-based design tools for specific
engineering applications.

Amazon Q Developer
(w/ CodeWhisperer)

e Gemini Code Assist

e GitHub Copilot

e OpenAl ChatGPT
Variety of
programming
language options

e Cloud based or local

require File.expord_potst

abort("The Rails enviromment i sy
require 'spec helper'
require 'rspec/rails’

require 'cnv{oomlmx'v
@  reqire 'gwybomlm\x

; 1on driver @ W
,;mus(f\ﬂ-;"
cofigee B EE

Figure 35: Code like this can be written by Al for engineering applications.
Source: www.pexels.com/photo/close-up-photo-of-programming-of-codes-546819, public domain
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Google Earth

e Engineers leverage Google Earth Pro for various spatial purposes. Specific uses
vary but common uses include:
o Gain spatial context for project work

o Perform a virtual site visit

o View land use information and land features

o Streamline site planning and preliminary engineering

o Download and open KML and KMZ files with detailed information such as wetland
inventory, geological maps, NRCS soil types, earthquake tracker, tectonic plate
boundaries, parcel and survey data, transportation data, FEMA National Flood
Hazard Layer (NFHL), endangered species, and environmental data.

o View historical imagery

o Gain 3D views for presenting project information

o Measure distances and areas

o View site from Street View

o Export project points, lines, and areas in a KMZ file to share with others and

integrate directly into CAD and GIS software
o Leverage Earth Al models to answer complex questions about properties,
environmental systems, traffic patterns, and community growth

Measure distance

Total distance: 838 65 ft (255.62 m)

Figure 36: Measuring distance across a property in Google Earth
Source: Imagery © 2022 Google. Imagery © Maxar Technologies. Map data © 2022
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6. Course Summary

There are a growing number of digital tools to assist professionals with work tasks,
including engineering tasks. The following is a summary of the software that is common
or growing in use and applications.

Microsoft software for professionals:

Outlook
Teams
Word

Excel
PowerPoint
SharePoint
OneDrive
Edge
Power Bl

Other professional tools:
Smartphone Work Apps
Scheduling Software
PDF Software

Digital Signatures
LinkedIn

ERP Software

Al can provide several benefits, including increased efficiency and knowledge. Al
software utilizes Al algorithms which can learn by looking at past data, create new
logic/rules, to apply these to new situations. The following Al tools were covered in this
course:

e Copilot — Enterprise Version
e Virtual Assistant

e Al Document Preparation

e Predictive Analytics

¢ Automation and Robotics

e Digital Twins

¢ Al Risk Assessments

e External Al Meeting Assistant
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e Automated Task Management
e Al Audits

Key digital tools for engineers include:
e Google Earth
e Autodesk Suite
e Ansys Suite
e Bentley Suite
e MathWorks Suite
e Specifications Software
e Submittal Software
e Finite Element Analysis (FEA)
e Computational Fluid Dynamics (CFD)
e Al Code Generation
e Google Earth
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