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Introductions

Software Engineering Overview

Program Overview

BSENg as a nationally CEAB accredited engineering degree

Co-op and SEng Portfolio

Questions/Concerns
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People... b ) 4
SENG is a joint program of the CS and ECE Departments 4*]‘ .)

Director: Dr. Stephen W. Neville, PEng (BC)
— sengdir@uvic.ca
Advisor: Belinda de Jong

— engradvi@uvic.ca

Program Coordinator: Cassie Petrachenko
— bsengoff@uvic.ca

» Co-op Coordinators:
— Imen Bourguiba, imenbour@uvic.ca
— Ash Senini, asenini@uvic.ca



“Software is
eating the world.”

Marc Andreessen

Co-founder Mosaic
Co-founder Netscape

Silicon Valley Venture Capitalist
Serial High-tech Entrepreneur




Software Engineering

“As an engineer, you might wield more power than you realize: the power to
literally change society. It’s critical that on your journey to becoming an
exceptional engineer, you understand the innate responsibility needed to
exercise power without causing harm. The first step is to recognize the default
state of your bias caused by many societal and educational factors. After you
recognize this, you’ll be able to consider the often-forgotten use cases or users
who can benefit or be harmed by the products you build.”

— Titus Winters, Software Engineering at Google: Lessons
Learned from Programming Over Time



https://www.goodreads.com/work/quotes/74201556
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 Engineering:

“Building systems and solutions that behave
predictably 24/7/365 day-in day-out in the real-world.”

As engineers, we (really) don’t like surprises!

 Software Engineering:

“Doing this for modern large- to global-scale
software-centric systems and solutions that societies
increasingly critically rely on.”



Why Software Engineering Matters

* Modern large-scale and complex software systems run
(or are foundational to):

Social media, entertainment, &
gaming platforms

Banking, Finance, & FinTech

Critical Infrastructure control &
management (power, water,
transportation, etc.)

eGovernment and eVoting
Business-to-business systems

Modern vehicles, airplanes, etc.

Smart Cities, Smart Grids,
Vehicular networks, etc.

Autonomous vehicles, drones,
etc.

Advanced heath care and eHealth
Data Science, Al, & ML

Cyber-physical systems &
Internet-of-Things

And on and on ...



« Societies expect that these systems are engineered to be:

« Safe (human and environmental)
« Secure

* Robust

* Reliable

« Available

» Cost-effective

* Performant

« Scalable

Upgradable
Adaptable
Enhanceable
Maintainable
Privacy preserving
Sustainable (Green)
Power efficient

Fair and Unbiased
etc.



Emerging Tech Trends

« Autonomous Vehicles

Software is the “autonomous” part.
Requires engineering in strong health, safety, and security measures.



Emerging Tech Trends

« Smart Buildings:

Access Control

Indoor Air Quali
Services

aaaaaaaaaa

Intrusion

Mechanical

Enterprise

Software is the “smart” part.

Requires engineering in strong health, safety, security,
green energy, etc. requirements.



Emerging Tech Trends

« Smart Cities:

Software is the “smart” part.

Requires engineering in strong health, safety, security,
privacy, green energy, etc. requirements.



Emerging Tech Trends

» Data Driven Agriculture:

Software systems collate multiplicity of data and provide
Intelligent data-driven decision support.



Emerging Tech Trends

« eHealth & Advanced
Healthcare:

Software measures and tracks data, provides the intelligent
analytical insights and decision support to improve care.



Mechanization, Mass production,
water power, steam  assembly line,
pawer electricity

Computer and Cyber Physical
automation Systems

Measure, decide, act.

Strong health, safety, security, privacy, sustainability, etc.
concerns that must be engineered in to work in systems
evolving towards 100+ billion Internet connected devices.



Apply machine learning (ML), artificial intelligence (Al), and data analytics to massive-
scale data sets to extract correct & actionable knowledge and insights.



Emerging Tech Trends

* It's your generation that will convert these possibilities into tomorrow’s
realities!

 The above is likely to become mainstream tech in the next 5+ to 10+ years.
— i.e., Within the first 5+ years of your post-university SENG careers.

« The SENG program focuses on preparing you for a career:

— Building the required depth and breadth of skills, knowledge, and
understanding (in both theory and practice)

— Gaining the required experience through:
* Industry co-ops » Student Clubs and design
« Course projects teams
« SENG 499 capstone project * efc.



Required Skills, Knowledge, and

Experience

 Rough estimate:

— ~5.6B people globally have access to:
* Areasonable education and the Internet.

— Generally,

* 0.8% to 0.9% of a developed country’s population can code
(reasonably competently).

— Globally, this means ~50M reasonably capable coders exist.
« People who can use Python, Java, JavaScript, etc.

« People who can build basic web sites, mobile apps. etc.

* People who can use the Internet to learn new on-line tools,
programming languages, deployment methods, etc.



Required Skills, Knowledge, and

Experience

* Implications:
— Lower end coding jobs are becoming:

e Global and commoditized,
— |.e., low-cost, lowest bidder

 Increasingly automated

—e.g., Point-and-click web site building, point-
and-click basic mobile app building, etc.

Software Engineering degrees require significant time,
effort, and expense to gain deeper and broader sets of
Skills, knowledge, and experience ...



Required Skills, Knowledge, and

Experience)

A Cloud Facility A
I Architect & Performance

Optimization
Large-scale Systems &
Systems of Systems
that behave predictably

Software Engineering

Increasing Complexity
Increasing Scale
Higher Knowledge
Higher Skill/Experience




Required Skills, Knowledge, and

Experience
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https://www.levels.fyi/t/software-engineer/locations/canada

Difference between Software Engineering, b

Computer Engineering, and Computer Science? /4]‘\ )

« Computer science: focuses the underlying science of computers and
computer-based technologies.
— Science focuses on: “What is possible?”

 Engineering: expands math and science foundations to build usable (and
well-engineered) real-world systems and solutions to advance societies.

— Engineering focuses on: “Converting the possible into the day-to-day”

« Software Engineering: focuses on modern large- to global-scale
software-centric systems and solutions.

« Computer Engineering: focuses on the interfaces between the physical
and cyber-worlds and on hardware-facilitated computations
— i.e., computations not involving OSes.



Software Engineering vs software development:

— Coding one of the tools Software Engineers use Software Engineering
to solve problems.

—  Software is one of tool(s) we use to make global
iImpacts. Software

Developement

Software
Coding

Software Engineering requires applying a far wider
set of engineering principles and concerns to the
creation of software-centric systems such that they
operate correctly and behave predictably.



A Useful Analogy

Many people can code.

And many people can
construct a reasonably nice
garden shed.
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Havmg |t collapse (tW|ce : ) IS bad (very bad)...

Quebec Bridge Disaster(s):
Aug. 29, 1907
« Sept. 11,1916

 Total: 88 died

» Collapse(s) is the reason why
Canadian-trained engineers
receive Iron Rings ...




If a software systems collapses (hourly, daily, monthly ...)

At best you (or your team or company) just get fired ...
Or your company goes out of business, etc.

Worst case people may be injured or killed, major financial impacts may arise (in
the tens of millions to tens of billions), serious environmental damage, etc.

Impacts can be global ...

Building bridges is arguably easier:

Known (or knowable) soil and expected weather conditions

Known material compositions and strengths

Known and allowable static and dynamic loads

Known inspection and maintenance requirements and cycles

New ways of building bridges are not arising every 6 months
Bridges are simply smaller scale and more constrained systems ...



Some of the additional complications & complexities:

Modern software systems process millions, billions, or tens of billions of daily events
— Requires testing against part per million, part per billion, or even higher failure rates
Frameworks, coding languages, APls, deployment regimes, etc., change rapidly
— Typical software industry technology half-life is around 6 months
Systems must be designed to support evolving needs and scales:
— New features, purposes, workloads, higher volumes, etc.
Have to deal with intelligent capable adversaries (including nation-states ones)
Have to meet regulatory and best practice requirements (privacy laws, etc.)
Have to work across a complex multiplicity of geopolitical contexts and jurisdictions.
Complex (to very complex) underlying mathematical models

These are the largest, most complex systems humanity has ever made!

Makes SENG one of the most challenging, dynamic, and rapidly evolving
engineering disciplines!



 Many of today’s jobs involve aspects such as:

— Scalability and performance issues within large-scale distributed
software systems (SaaS, MMOGs, etc.)

— Cyber-security and privacy
— Data analytics and data management
— etc.

 Tomorrow’s Software Engineering careers (all of the
above plus):

— Complex systems of systems that need to:
» Measure (observe) real-world events in real time,
» Collect, clean, collate, analyze data, and interpret/convey results
» Generate intelligent decisions and actionable insights, and
« Enact real-world actions.



Why is SEng a good/great career:

« High and rapidly accelerating global demand
— There is not going to be less software in 5, 10, or 20+ years ...
» Everyone uses similar (or the same) software stacks/deployment regimes
— High (and easy) career mobility across industries (or countries)
— Cloud computing and mobile computing are driving this commonality
* Important, high-value problems that matter to industries, governments, & societies
— Small teams can (and do) make global impacts!
— Work that matters
— Good pay and benefits
» High work flexibility

— From home, from office, from half-the-world away
— Collaborative and interesting work

Being a member of teams that are building core systems that advance societies.



Software Engineering

Is becoming the “glue” interconnecting fields

Computer
Engineering

Electrical
Engineering

Computer
Science

Mechanical
Engineering

Biomedical
Engineering

Civil
Engineering



Engineering Discipline 2016

5,020 6,394 6,878 7,391
5,473 6,097 6,451 7,389 8,192
18,415 18,194 20,275 19,190 19,874
1,787 1,855 2,366 2,693 2,969
4,263 4,419 3,159 4,682 4,986
Industrial or Manufacturing 2,787 2,798 3,370 3,271 3,328
Environmental 1,501 1,668 1,247 1,965 1,934
Materials or Metallurgical 951 869 885 885 934

746 654 609 603 556 -190 -7.1%
12,379 11,666 12,978 12,209 11,979 -400 -0.8%
6,341 5,949 6,451 6,099 5,940 -401 -1.6%
1,249 967 1,106 948 831 -418 -9.7%
11,391 11,222 12,129 10,783 10,651 -740 -1.7%
3,303 3,245 2,346 1,335 1,396 -1,907 -19.4%

79,999 79,227 86,895 88,273 90,311 10,312 3.1%



SENG Growth by Numbers:

One of the fastest growing Canadian engineering

disciplines
» Canada:
LINKEDIN JOB POSTINGS - CANADA » 15,000+ open SENG jobs
SEPTEMBER 3, 2022 » About 2,000 expected Canadian
26,000 TOTAL ENGINEERING JOBS SENG graduates in 2022

» 7:1 jobs to graduates ratio

Computer Engineer

/ 23%

Software Engineer
57%

Electrical Engineer
7%

Mechanical Engineer
8%

Civil Engineer

/ 4%

————_ Biomedical Engineer
1%



One of the fastest growing Canadian engineering

SENG Growth by Numbers: Vs
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disciplines
LINKEDIN JOB POSTINGS - USA > USA:
SEPTEMBER 3, 2022 » 245,000+ open SENG jobs

563,000 TOTAL ENGINEERING JOBS

Other Engineer

Computer Engineer

/ 24%

Electrical Engineer

0,
Software Engineer 9%

e \

Mechanical Engineer

/ 7%

 ———_ Civil Engineer

\ 7%
Biomedical Engineer

1%



SENG Growth by Numbers:

One of the fastest growing Canadian engineering
disciplines

» British Columbia:

» 2,000+ open SENG jobs
LINKEDIN JOB POSTINGS - BRITISH COLUMBIA > BC Gov't est. 9,350 new
SEPTEMBER 3 2022 SENG job openings by 2031
5,000 TOTAL ENGINEERING JOBS » Currently, BC produces around

100 SENG graduates per year

Other Engineer

Computer Engineer
17% P &

20%

Electrical Engineer
9%

Mechanical Engineer
5%

Civil Engineer
8%

Software Engineer ) ) )
40% Biomedical Engineer

1%



High-tech in Victoria

* Victoria has a vibrant, inclusive, supportive, globally competitive, software-centric high-tech
industry sector and community.
»  70%+ of SENG co-ops are local
« Gain globally valued experience and skills locally
*  While earning reasonable incomes to pay for your degree/living costs ...

* VIATec is the industry "cheerleader” organization
* https://www.viatec.ca/
*  VIATec Job board is where many local companies post openings
* Host many events which students are very welcome to ...

« Asof 2018:
* 900+ local high-tech companies
«  $4.3B in annual revenues
18,000+ direct employees
« and rapidly growing ...

«  On target to grow to $10B/year in revenues by 2030
*  Access to skilled talent is the core growth limiter!


https://www.viatec.ca/

VIAT=ZC™

AEOUT  JOBBOARD ~ EVENTS  NEWS  SERVICES & PROGRAMS

VIATEG (Victoria Innovation, Advanced Technology and Entrepreneurship Gouncil), started in 1989, VIATEC's mission is to cul

MEMBER LOGIN

COMPANY PROFILES

conTAcT  Q

‘community in the world by providing resources to tackle shared opportunities and challenges while boosting a sense of belonging and shaping our

region. (Victoria's biggest industry is techi).

We work closely with our members to offer a variety of events, programs and services. In addition, VIATEG serves as the front door of the local tech sector and
as ts spokesperson. To better support local innovators, we acquired our own building (Fort Tectoria) where we offer flexible and affordable office space to

emerging local long with a

space for local

Focus Areas:

Serve as the primary promoter and definitive source of
information on the local technology sector. (Technology is
Victoria's #1 industry with a $4.06 Billon Annual Revenue, a
$5.22 Billion Economic Impact and over 16,775 employees
across 995 high-tech companies - and growing)

f Regional and Sector Promotion

Networking and Connections

Offer top-quality networking and community building
opportunities by connecting members through events and
introductions, along with topic-specific information as
requested.

— Talent

ollll  Raise awareness of the career opportunities available within
" local technology companies by targeting experienced
workers and recent graduates while also promoting
technology careers and innovation to students.

Provide valuable training, advice, and information through
programs, workshops, courses, and seminars and by
connecting interested members with experienced, volunteer
mentors and advisors.

@ Education and Mentoring

'BECOME A MEVEER

VIAT =ZC™
seour  sossomD  evenrs
Events
s won
. ;

NEwsS

‘SERVICES & PROGRAMS

COMPANY PROFILES

VEMBER LOGIN

conTACT

BECOME A MEVBER

Q

Event Categories
Gommunity Events
W ViATEC Events

W Tech Events

POSTING EVENTS:

Have an event coming up that you
think Greater Victorias tech sector
should know about? Submit this
form 10 be included on viatec.ca's
‘ovent calendar! Your event will be
automatically added to our weekdy
‘e-bulletin with 4k subscribers, too!

PLEASE NOTE!
+fyou ara NOT a mamber of
VIATEC and your event has a cost
to attend: there must be an
exclusive VIATEC Member
discount offer othenwise there may
bo a o o be included on our
calendar.

+ Your event must be at least 3
‘waoks away in ordor for it 0 bo
posted

Questions? tectoria@viatec.ca

Upcoming Events

Notice of VIATEC's
Annual General
Moeting of
Members

Soptmber 24

AGM Notice and Call for
Nominations Read Moro

* VIATec: Supports the local tech sector

local tech sector

Web: https://www.viatec.ca/cpages/home

VIATZC™

ABOUT  JOB BOARD

Job Board

90 Jobs Found

u a
FullTime @
Contract @
Pan-Time @

Tochnology @
over @

Management &
Operations @

Marketing, Comms
& Desion @

Company

Enter Cor -

EVENTS  NEWS

5C PENSION

L)

IRIS

r—,
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e

osts many events per month (students are welcome)
ost a very active local job board

rovides a good way to get to know (and engage with) people in the

SERVICES&PROGRAMS ~ COMPANYPROFILES  CONTACT

Space Manager
Pos VIATEG

<d: 15 Sep 2020
aton: Victoria, B.C,

Senior DevOps Specialist
: B Ponsion Corporation
ato postad 24 Sep 2020
1 Victoria, BC

Software Engineer (Intermediate to Senior)
Pos Iris Dynarnics Lt

23 Sep 2020

aton: Victoria, BC

Product Portfolio Analyst
BC Public Service
ato postad: 23 Sep 2020

1 Victoria

Web Developer

Posted by: BC Oil and Gas Commission
23.Sep 2020

ion: Victoria, B.C.

Technical Analyst
BC Public Service
ato postad 23 Sep 2020

EMBER LOGIN BECOME A MEMEER

Q

LEARN MORE
Login to Posta Job
_ a5 a Non-Member

Did you know that f you become a
member you can save on your next

Job posting?
Status Price
Non-Members  $25000
Members $12500

Subscribe ©
PR

You can get world-class experience within the local high-tech sector

as most companies are successfully competing within global markets


https://www.viatec.ca/cpages/home

SE PROGRAM OVERVIEW

Year 4

Electives/Specialization
(networks, security, crypto)

Year 3
Core SWE Areas

(security engineering)

Year 2
SWE Fundamentals

(testing

o

Engineering Fundamentals
(Common)




m Future students = Current students Research  Co-op  Careers

Software Engineering Web LlnkS

Main SENG website:

https://www.uvic.ca/ecs/softwa
re/index.php

/

Faculty and research

From cybersecurity to data mining, virtual reality and machine learning, our researchers work in a variety of disciplines,

including computer science and electrical & computer engineering. T3 U Vi C C a l e n d a r S E N G
Engineering the future CAREERSIN_ ! proqram:

Software engineers are addressing today’s problems and creating tomorrow’s world. We are at the leading edge of making SOFTWARE

what's next happen by: ENGINEER'N i

ey e, CTAY INFORMED https://www.uvic.ca/calendar/undergrad

= securing critical infrastructure, and News B /I n d eX . p h p -

= transforming data into actionable knowledge. = SENG Program Info

Software engineering is the application of engineering principles and practices to create the software-centric systems Lol 20et /p roq ra m S/SJ Kvp 7AM E ? bC:tru e& bCC u

modern societies rely on. We are producing safe, secure, reliable and scalable solutions needed to address societies’ = Top BSENG Graduates

challenges. Globally, high and rapidly accelerating cross-industry demand exists for skilled and knowledgeable software for 2019/2020 rre n ‘t: SOftWa re
engineers. = UVic E+CS COVID-19

Response and FAQs . .
Our nationally [& accredited Bachelor of Software Engineering Program prepares you for careers across industry. It E q q &b I t I I lTvp — p q I I l
combines theory and technical knowledge with hands-on learning and teamwork. Our co-op program gives you the More news n I n ee rl n C e e ro ra S
experience you need to start a successful career.

POPULAR LINKS

— Resources

Find your edge in UVic's Software Engineering Program

= Faculty of Engineering
& Computer Science
Resources e
', = Computer Science

Academics

= Electrical and

= SENQG Specializations:

Engineering
= Biomedical
Engineering h _// . / / f /
« Mati Instue for ttps://www.uvic.ca/ecs/software/current-
= Program details = Scholarships & financial aid Applied Data Science . . . .
= Minor program = Frequently asked questions = UVic Women in t d t / p I t / d p h p
= Admission information = Advising & student resources Engineering and S u e n S S eCI a Iza Ion S I n eX =
Computer Science
= Co-op program = Faculty & research (WECS)
= Specializations = Contact us

= Engineers Canada
= VIATeC


https://www.uvic.ca/ecs/software/index.php
https://www.uvic.ca/calendar/undergrad/index.php
https://www.uvic.ca/ecs/software/current-students/specializations/index.php

L3l University | Software
of Victoria

Home Future students

Curriculum
Courses
Specializations

Minor in Software
Development

Advising & student resources +

Careers in software
engineering

Awards

Computer labs

Videos

News & events

Engineering

Current students Research Co-op Careers

home » current students » specializations

Specializations

Certain technical electives available to software engineering students have been organized into
specific areas that reflect strong or emerging industry interest. This allows you to focus most of
your technical electives in key areas of study.

**Courses in Electrical and Computer Engineering (ELEC XXX and CENG XXX) were
merged under a new name (ECE XXX) in May 2018.**

How do | get a specialization?

The courses within each specialization are divided into two groups: the first group contains courses
that are key to the area, and the second group contains supplementary “breadth” courses. To earn
a specialization, you must take and pass a minimum of three courses (4.5 units) as follows:

= Three or more courses must be from Group 1; OR

= Two or more courses must be from Group 1, and one or more courses must be from Group 2.

What if | want to take a course that isn't listed on this page?

The Faculty of Engineering offers a variety of additional courses that are not listed below but may
qualify as technical electives in a given specialization, including topics courses, directed studies,
and technical projects. If you feel a course is appropriate for your targeted specialization, please
contact the BSEng_advisor before registering for the class as permission is required from the
Program Director.

Where is my specialization noted?

Specialization areas are not noted on your transcript. However, once you finish your degree, you
can request a certificate from the Software Engineering Academic Advisor to show that
you completed the requirements for the specialization area. Specialization certificates are prepared
and distributed when convocation is held.

The deadline for certificate requests is 30 days prior to convocation.

Specialization areas

+ Data mining and analysis, artificial intelligence, and machine learning
Cyber-physical and smart systems
Cybersecurity and privacy

+ Performance and scalability
Interaction design and data visualization

Visual computing (vision/graphics)

Faculty of Engineering and Computer Science | Academic calendar

A-Z | Directories | Maps

CAREERSIN L

SOFTWARE
ENGINEERING § ~

STAY INFORMED

News Events

Sorry, no information is
available at the moment.
Please check back.

More news

POPULAR LINKS

— Resources

= Faculty of Engineering &
Computer Science

= Computer Science

= Electrical and Computer
Engineering

= Civil Engineering

= Mechanical Engineering

= Biomedical Engineering

= Matrix Institute for
Applied Data Science

= UVic Women in
Engineering and
Computer Science
(WECS)

= Engineers Canada

= VIATeC

SENG Specializations

Data mining and
analysis, Al & ML

Cyber-physical and
smart systems

Cybersecurity and
privacy
Performance and
scalability

Interaction design
and data visualization

Visual computing
(vision/graphics)



SENG Faculty & Structure

« SENG is a jointly delivered and shared program between the:
— Dept of Computer Science, and
— Dept. of Electrical and Computer Engineering

« Combines and build on the insights and approaches provided
via both departments and disciplines

« SENG is:
— 2nd largest undergraduate engineering program in the ECS Faculty, and
— Fastest growing ... (at over 8.31% annually)
— Currently, 325+ SENG students (and growing ...)



Prof. Stephen W. Neville
Director, Software Engineering

snheville@ece.uvic.ca

Research Focus Areas:

« Software Engineering in large- to
global-scale Systems

« Cyber-security and Privacy

« Data Analytics, Data Science, ML & Al

* High-tech Entrepreneurship

Focus on Industry-applied research



Prof, Issa Traoré

itraore@ece.uvic.ca

Research Focus Areas:
» Cyber-security
* Biometrics
* Forensics
 Formal methods
« Software quality
engineering
* Requirements specification




Prof. Margaret-Anne (Pegqy) Storey
Canadian Research Chair

mstorey@uvic.ca . "

Research Focus Areas: rh

 Software engineering, 0 L‘:
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* |nformation visualization ., ¢

 Human computer
Interaction

o Computer.supported Co-director
colla_anratlve w_ork Matrix Applied
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Prof. Bruce Kapron
(bmkapron@uvic.ca)

Theory of Privacy and Security

Research Focus Areas
Verification of security protocols
Anonymization of social network data
Game-theoretic methods in security
Cryptography
Anti-malware evaluation
Recent collaborations
VERIMAG Embedded Systems Lab, University of Grenoble
(Automated verification of security protocols)
Xoom Data Services, Victoria (GPU encryption of streaming
video)
Intel (Automated antivirus evaluation via malware mutation)




Prof. Hausi Muller

(hausi@uvic.ca)

Internet of Things |
Self-adaptive systems and Autonomic systems

Goal: Institute for Cyber Physical Systems
Research

“‘Smart systems that encompass computational and
physical components, seamlessly integrated and closely
interacting to sense the context of the real world.

http://shonan.nii.ac.jp/seminar/052/category/talks/




Prof. George Tzanatakis

Research Interests: Music Information Retrieval, Audio Signal
Processing, Machine Learning, Human-Computer Interaction

Projects: Marsyas (http.//marsyas.sness.net) free software
audio processing framework used in academia and industry

Achievements/awards:
IEEE Young Author Signal Processing Award 2004
Associate Editor Computer Music Journal, IEEE TASLP
Chair, Int. Conference on Music Information Retrieval ISMIR

2006, Victoria, Canada

gtzan@cs.uvic.ca




Prof. Daniel German
(dmg@uvic.ca)

Open Source Software Engineering (OSS)

What can traditional software engineering learn from OSS?
How release management is done in open software
How people use git and GitHub (Distributed version control) and
how it changes collaboration
Build tools for Linux to trace contributions

How is software licensing affecting software development?
License identification and documenting (developed Ninka)
Understanding how software architectures and OSS licenses affect

software reuse
Building tools to determine Software Provenance




Prof, Daniella Damian

danielad@uvic.ca

Studies global software
development, empirical
software engineering,
human-computer interaction,
computer-supported
cooperative design,
requirements engineering




Dr. Neil Ernst

nernst@uvic.ca

Studies software
engineering, software
architecture, requirements
engineering, autonomous
systems, information
systems modernization,
empirical methods
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« Canadian Engineering Accreditation Board (CEAB)

« Means your BSEng degree meets national accreditation standards:

UVic has one of the largest BSEng programs in Western Canada.
And one of the most mature SENG programs in the country (founded
in 2003).

* Inindustry, “software engineer” is an overloaded term:

Companies increasingly want to clearly know what the knowledge and
skill sets are of people who call themselves: “software engineers”.

CEAB accreditation means the “Software Engineer” title you get has
national significance (and value) and is matched by the required depth
and breadth in skills, knowledge, and experience.



Expectations

Software Engineering is a Professional program

« Essential for future Professional Engineers to:
« Act professionally
« Ifissues should arise tell us ...
« Be courteous and show respect
« Peers, support staff, TAs, professors, and everyone
« Honour and honesty

« Cheating and plagiarism costs you the skills and knowledge you will need
in your career
« If something is unclear or you’re unsure — Ask!
» https://www.uvic.ca/students/academics/academic-integrity/

You are adults and we expect you will act professionally ...


https://www.uvic.ca/students/academics/academic-integrity/

Expectations

Software Engineering is a Professional program

« Become a good team player and leader
* You are always creating an impression
« It's your choice is whether it's “good” or “bad” ...
 People will ask:
“You went to UVic with Bob/Jane, what is your impression of them?”

 Be open-minded and willing to learn:
« Diverse opinions and backgrounds leads to better decisions & insights
 Recognize you may be wrong (or have misunderstood something)
* You can learn if you respectfully listen and work to understand the
viewpoints of others.

 Face challenges head on
« Achallenge is an opportunity to learn and grow

«  Provide thoughtful feedback (venting doesn’t foster change)
« Be conscious of your biases ....



Expectations

Software Engineering is a Professional program

) B e awa re Of pote n‘ti a | b i a S e S 16 ___Female Undergraduate GPAS (ENGR): Median = 6.22, Mean = 6.01, Std = 1.74

« Across all of our engineering programs
women students are performing better
(to a statistically significant level) than
their male colleagues.

Cummulative GPA

Cumulative GPAS Female Male
(All years, All programs) il Undagrdusi GPAS (ENGR): odian =557, oan =554, 1t =173

Mean 6.22 5.67

Median 6.01 5.54

Standard Deviation 1.74 1.79

Cummulative GPA

* Note: Top-end is very similar.



https://www.uvic.ca/ecs/ assets/docs/student-forms/professional-behaviour.pdf

University of Victoria
Faculty of Engineering: for Engineering and Computer Science

Standards for Professional Behaviour

It is the responsibility of all members of the Faculty of Engineering, students, staff and faculty, to model
and promote standards of professional behaviour that support an effective learning environment and
prepare graduates for careers as professionals.

Professional Behaviou

Professionalism is a way of conducting oneself that
includes:

Professionals in the workplace are governed by codes of
conduct/ethics. Knowing, understanding and adhering
to those codes is a significant part of preparing to enter
a profession. Examples of codes of conduct/ethics that
are used in areas related to the engineering and/or
computer science disciplines include those listed below.
Students should be familiar with the core principles that
are common to all such codes of conduct/ethics, many of
which are also common to the rules for student conduct
in the University Calendar.

Respect for others: Respect for others is fundamental to
professional behaviour. A professional strives to
appreciate the differences among classmates and
colleagues, provides fair constructive feedback when
asked to evaluate others, contributes equitably in group
work, and is punctual and avoids disrupting the learning
and work environment. Professionals consider the effect

of their words and actions on others and respect others’ e Engineer & Geoscientists BC Code of Ethics
expectations of confidentiality and privacy. e  Canadian Information Processing Society Code of Ethics and
Standards of Conduct

Commitment to quality: A professional aims for the
highest possible standards and endeavours to produce
work in which they can take true pride. Professionals
respect themselves and others, and demonstrate this
through their work, words, actions and appearances.

e Institute of Electrical and Electronics Engineers
IEEE Code of Ethics

e Association for Computing Machinery Code of
Ethics and Professional Conduct

Responsibility: A professional takes responsibility for In addition to the guidance in this standard, students
their own progress by being prepared for all activities, are subject to all University policies and procedures
including classes, labs, deadlines, meetings, etc. A relative to the matters of:

professional also takes responsibility for their actions and
respects the work of others. A professional considers
consequences and is aware of how their actions will
affect others.

Equity, Diversity and Inclusion
Academic Integrity
Non-Academic Misconduct

a I lca ~f farilitioc


https://www.uvic.ca/ecs/_assets/docs/student-forms/professional-behaviour.pdf

Lance Fortnow {x 2 Follow
fortnow

A mechanical problem can ground a plane. A
computer problem can ground an airline.

% 31 @ASEERAVED

10:10 AM - 9 Aug 2016

¢ Atlanta, GA

L3 369 ¥ 381

Or, in the recent 737 MAX 8 case, killed over 300 people and was
costing >$4B per fiscal quarter.



How one bad line of code shut down UK air
traffic for an hour

Shortly before the Christmas vacation break got under way, a single line of bad
code at the UK's national air traffic control center left thousands of people

grounded for days.

@1& By Zack Whittaker for Between the Lines | February 11, 2015 -- 08:05 GMT (00:05 PST) | Topic: CXO

Recommended Content:

White Papers: How to Prepare and Respond to Data Center Emergencies

Data center operations and maintenance teams should always be prepared to act swiftly and surely without warning. Good preparation Learn more

and process can quickly and safely mitigate the impact of emergencies, and help prevent them from happening again. a...

RECOMMENDED FOR YOU

Cost, Speed, and Reliability
Tradeoffs between N+1 UPS
Configurations

White Papers provided by APC by Schneider Electric

RELATED STORIES

> Innovation
H M2M market bounces back in Brazil
=1
=
=]
=)

Collaboration
What's the organizing principle of
today's digital workplace?

CXO
l : Who influences ClOs? Here's the top
- 20

CXO
ANZ Bank to shuffle tech executive
deck

NEWSLETTERS

A view from one of NATS' control towers (image: NATS Holdings)

LT N | 2 el d




Some other costly software failures

« NASA Mars Climate Orbiter (1998) — $125M

« Ariane 5 Flight 501 (1996) — $8B development + $500M satellite

« UK EDS Child Support Payment System (2006) — $7B in uncollected child support
payments and $1B in costs.

« Soviet Gas Pipeline Explosion (1982) — largest non-nuclear explosion in history

« Bitcoin Hack, Mt. Gox (2010) — ~$500M (850k bitcoins stolen, $7.8B today)

 Heathrow Terminal 5 — 500 flights cancelled, 42k bags lost

*  Morris Worm (1988) — est. $100M

« Patriot Missile (1991) — 28 killed, over 100 injured

« Knight Capitol Group (2012) — $440M stock market loss in 30 min.

« NASA (1978 — 1985) — Ozone layer hole went undetected

 Therac-25 (1985-88) — at least 5 died

« Chinook helicopter (1994) — crash killed 29

* Yahoo breach (2016) — data of 500M users lost (compromised)

« Zillow Al home buying system (2021) - $403M write down

Estimated that software bugs cost the US economy $1.1T in 2016.



Going Forward (in your careers)

The software technologies and systems your generation creates iII be:
 Far more widely used, and
* Have far higher risk potentials.

« Software Engineering has become an increasingly important and critical
knowledge and skill set.

* As with all technology areas:
« It will require life-long learning, and
« Adegree of responsibility and care.

« But with:
« High (and rapidly accelerating) demand globally across all industries,
« Strong potential & opportunities to change the world for the better.



Student-lead Faculty of
Engineering Clubs and
Opportunities!

UVic Student Teams for All Engineering Students:

* EcoSat project, building a microsatellite

 Formula SAE, race car team

* Autonomous underwater vehicle (AUV) team

* UVic Aero unmanned aerial vehicle (UAV) team at Victoria Airport
* UVic EcoCar, Canada-US competition, hybrid vehicle

e Computer programming competitions

* Cyber Security Challenge Canada

Employers see high value in student engagement with
clubs and student competitions.
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« Largest tech conference on Vancouver Island where
students, developers, and entrepreneurs come
together to share ideas, knowledge, and expertise

« Speakers and workshops


https://www.startupslam.io/

useful to build up an on-line portfolio of what you have done.

Employers see value in good portfolios as they can help to tangibly
highlight your abilities and experience

« Employers are looking for people who are a good fit, have the right
skills, knowledge, attitude, have soft skills, etc.
* i.e., people who can contribute and are low risk.

« A portfolio allows employers to see what you have actually done while
getting a sense of your coding competencies and skills.

Student club activities, self-driven projects, etc. can also be quite useful as
these show engagement and interest beyond just your courses.



Academic Program: https://www.uvic.ca/ecs/undergraduate/advising/index.php

Academic support

Academic advisers are an invaluable resource. They can help you understand general and
individual program requirements, adjust course load and can direct you towards many of
the learning resources available to you as a UVic student.

= Tips for new students registering in our faculty’s coursesavailable

Advising staff

- BEng / BSEng

BEng / BSEng

1st year and
undeclared

2nd, 3rd and 4th
year MECH and
BSEng

2nd, 3rd and 4th

year BME, CENG,

CIVE and ELEC

Exchange and
visiting students

Advising support

Contact

LeAnne Golinsky

Belinda de Jong

Alejandra
Montenegro

Tracy Kirkendale

Mimi Lin
Tracy Kirkendale
Brenden Hartridge

Phone

250-721-6018

250-472-5215

250-472-5216

250-721-6023

250-721-8678
250-721-6023
250-472-5322

Email

]
engradav@uvic.ca

=
engradvl@uvic.ca

1
engradv2@uvic.ca

&4 engr@uvic.ca

&4 enguo@uvic.ca
&4 engr@uvic.ca
]
enguoast@uvic.ca



https://www.uvic.ca/ecs/undergraduate/advising/index.php

Co-op Website:

https://www.uvic.ca/coop/explore-

programs/engineering/index.php?utm medium=redirect&utm source=/coopandcareer/co-op/info-by-
program/engineering/index.php&utm campaign=redirect-usage

SENG 2A Co-op Refresher workshops:

Tuesday, Sept. 20 @ 3:00 pm — 3:50 pm in ECS 660 & online
Wednesday, Sept. 28 @ 10:30am-11:20am in ECS 660 & online
SENG coordinators:

Student #s ending 0-4 — Ash Senini (asenini@uvic.ca)
Student #s ending 5-9 — Imen Bourguiba (imenbour@uvic.ca


https://www.uvic.ca/coop/explore-programs/engineering/index.php?utm_medium=redirect&utm_source=/coopandcareer/co-op/info-by-program/engineering/index.php&utm_campaign=redirect-usage

» Mental Health and Wellness: https://www.uvic.ca/student-wellness/

UNIVERSITY . .
uv‘c OF VICTORIA Fall 2021 Library A-Z Findaperson Maps

Student Wellness

If challenges arise:

Book an appointment  Events & workshops Resources Contacts Feedback

 Talk to someone

& Infofor... Indigenous students LGBTQIA2S+ students Parents & guardians Faculty & staff

Wellness supports for students

* Your student fees help
: fund these services ...

Many very successful people
had challenges in their
undergrad degrees ...

We want to help you thrive so you can achieve

your personal and academic goals. We bring
together a team of counsellors, nurses,

physicians, spiritual care providers and more to These Se Nlces eXISt beca use

help care for the whole you.

lots of challenges come up ...


https://www.uvic.ca/student-wellness/

What is sexualized violence? ~ What s consent? ~ Getsupport  Give support  Workshops  Policy

Contact

Prevention & support

If you're feeling uncomfortable because

.
of someone or something:

GET

Consent. It starts with a conversation.

Sexualized violence

We all play a role in preventing sexualized violence at UVic - both online and in person. This begins with communications
about how to practice respect and consent in our daily lives. This is important because we all have the right to live, learn
and work in a safe and inclusive environment. Whether it is with our friends, classmates, coworkers, colleagues,
teammates or service providers, it is up to us to respect other people and their boundaries, and to practice consent in all of
our interactions. This includes everything from seemingly little things, like posting someone's photo online, to the bigger
things that involve asking someone for a kiss or out on a date. Find out how to start the conversation, where to get
support, and what you can do to prevent sexualized violence in all areas of your lives.

The Sexualized Violence Resource Office in Equity and Human Rights (EQHR) offers information, support, and education for
all UVic community members. You can contact the office for confidential advice, to access support options, and to find out

more about UVic's policy. You can reach us by phone at 250-721-8021 or by email at svpcoordinator@uvic.ca to book a
virtual appointment. Our physical office is located in Sedgewick Building, Room C119.

hat is sexualized violence hat is consent

CONSENT
\T STARTS W

»
") & CONVERSK

-l

= Definition = Definition
= What forms it takes = What to remember
= Attitudes and beliefs = An everyday practice

Read more Read more

SUPPORT

RESOURCES

= [2 campus Security

« [Z personal Safety
Coordinators

= 2 safewalk

« [2 Employee
assistance program

= [2 Equity & Human
Rights

+ Off campus

+ Downloads

Talk to someone
Not mandatory reporting ...

Even if you may not be sure

whether it was “over the line” ...

Challenges should come from the
academics and not from how people
treat you ...


https://www.uvic.ca/sexualizedviolence/

Questions?

Concerns?

Issues?



