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How do we more people to become

software developers?
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NEXT GENERATION OF DEVELOPERS
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Source: a day in the life of a software engineer. Author: Mayuko. Video Link: https://youtu.be/rgX8PFcOpxA?t=99




RESEARCH QUESTIONS

f What are the motivations and intentions for creating ‘day in the life’
vlogs?

@ &: What kind of content to developers share?
»
Q What kind of interaction happens around these videos?
How are these videos perceived by the broader community?

Souti Chattopadhyay, Denae Ford, Thomas Zimmermann. Developers Who Vlog: Dismantling Stereotypes through Community and Identity. To Appear at
Computer Supported Cooperative Work (CSCW) 2021. April 2021._http://aka.ms/DevVIogs-CSCW
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ID LocATioN AGE GENDER EXPproc EXPyoc JOBTYPE  JOB TITLE

APPROACH

9 P01 Japan 32 M 7 1 Remote Software Engineer
P02 USA 33 W 8 1 Freelance Creator
. P03 India 23 M 5 2 Remote  Software Engineer
P04 UK 33 M 20 2 In-office  Software Development Engineer
P05 Spain 25 M 15 2 In-office  Software Engineer
P06 Philippines 24 W 4 2 In-office  Front-End Web Developer
P07 USA 24 M 7 2 NA NA
16 Dev Vloggers P08 India 23 M 7 1 In-office  Senior Developer
Interviewed P09 USA 23 M 4 0 In-office  Full Stack Software Engineer
P10 Iraq 26 W 7 0 In-office  Developer
—> across 4 continents P11 USA 25 M 6 2 Freelance Developer
) T : P12 USA 27 M 3 2 In-office  Software Engineer
> 30-45 min interviews P13 USA 24 W 4 1 Freelance Creator
P14 USA 27 W 10 3 Freelance Creator
P15 USA 28 W 4 1 In-office  Software Engineer
P16 Germany 26 W 6 0 In-office  Engineer

1



APPROACH
Ea

16 Dev Vloggers

Interviewed
- across 4 continents

- 30-45 min interviews

130 videos analyzed

- 17.8 hours,

= 35.2 million views on
‘A Day in the life of a
software developer”
- 21 countries

1176 viog comments
analyzed

—->Up to the top 10
comments on vlogs

12



RESULTS: MOTIVATION

Demystify the Identity

“[Devs are] living, breathing human
people who are dynamic and have
their own lives and have interests

Find and Build Community outside of coding”

Promote Diversity

“Spread the message that anyone can basically
Create Awareness learn to code and get into tech” and creates
videos and vlogs about “the technologies and

. how to learn these things and how they can help.”
Professional Growth

http://aka.ms/DevVIogs-CSCW 13
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RESULTS: GONTENT ANALYSIS

] Several videos described how it important it was for developers to
Stages of Learning have adequate communication skills since, “often you can get a lot
more done by having a quick conversation with the rest of your

team”

Collaboration & Creativity

Career as a Developer

Pre COVID vlogs: co-working spaces, WFH focused work

During COVID vlogs: stories of overcoming social engagements,
job loss

Remote Work

Managing Stress at Work

Lifestyle and Social Life

[Source Paper] _http://aka.ms/DevVIogs-CSCW 14
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RESULTS: GOMMENTS

Finding Information Viewers find value in vlogs focusing on developer lifestyle as well
as those sharing work related information like specific tools/
languages. These vlogs eventually encourage viewers to

Seeking Advice consider pursuing a career in development.

“This video goes on to show a very important point -
Expressing Empathy software engineering is not equal to just coding. It is

about human interactions to come to a decision and

then execute that decision (of which a part is coding
Discovering Community other part may be documentation or operations).”

Dissent and Sarcasm
“ am a disabled Veteran. It’'s never too late.

Coding has changed my life.”

“I'm so happy to find this video!! | am also a
mom software engineer & can’t wait to get
http://aka.ms/DevVIogs-CSCW this show on the road!” 15



aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW

DISMANTLING
DEVELOPER
STEREOTYPES

[Source Paper] _http://aka.ms/DevVIogs-CSCW

Stereotype / Links to Evidence

WHO 1S/CAN BE A DEVELOPER

S1  Developers are mostly male and mostly white (of European descent)

— Sections 4.2.1,5.2.3, 6.2.1, 6.2.2, 6.2.4 [V6, V78, P10, P14, V6-8, V79-2, V109-6]
S2  Developers are a young crowd, with no responsibility other than themselves

— Sections 4.2.3, 6.2.4 [V30, V59, V20, P02, V92-6, V63-7]
S3  Developers are math wizards and they are born with coding skills

— Sections 4.2.1, 5.2.1,5.2.3, 6.2.2 [V38, V64, P10, P13, V121-9, V3-10]
S4  Getting a traditional CS degree is essential to be a developer

— Sections 4.2.4,5.2.1, 6.2.2 [V3, V9, V78, V80, P11, V63-7, V126-5]

WORK LIFE OF DEVELOPERS
S5  Developers code all day and knows nothing beyond it

— Sections 4.2.3, 5.2.2, 5.2.5, 6.2.3 [V17, V39, V40, V77, P02, P10, V80-7, V92-1, V112-6]
S6  Developers seldom talk to others

— Sections 5.2.2, 6.2.3 [V27, V66, P04, P05, V22-5, V5-6]
S7  Stereotypes about job titles, startups, freelancing, and organizations

— Sections 5.2.3, 5.2.4 [V21, V9, P05, P09, P04, V21-10, V28-6]

PERSONAL LIFE OF DEVELOPERS
S8  Developers have no time for fun

— Section 5.2.6 [V2, V109, P05, P07, P03, V4-2, V80-8]
S9  Developers are asocial or anti-social, and prefer to be left alone

— Sections 4.2.2, 5.2.6 [V19, V29, V54, P08, V102-8, V55-3]
S10 Developers lead an unhealthy lifestyle

— Sections 5.2.5, 5.2.6 [V12, V34, V119, P01, P15, P16, V13-5, V89-1]
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Industry Devs Age
15%: 18-24 years

28%: 25-29 years

20%: 30-34 years

28%: 35-44 years
9%: 45 years +

DIFFERENGES BETWEEN DEVS ININDUSTRY

How do industry developers interest in activities vary |n= 130 Videos
£ | d | 5 n=335 responses from industry
rom vio evelopers:
9 P devs
Problem solving | 6% 1% 5% 48% 46% 94%

Mentoring | 12% 2%10%  46% 42% 88% Activity Personal brand Diversity = Awareness

Peripheral coding tz:ks zj j’/":f:/": z;// :15// Z:j Coding 32% 29% 35%
oain %o %14% % % %, . .
one ' Peripheral coding tasks 36% 35% 36%
Personal projects |35% 13% 2%  a2% 23% 65% .
Messaging | 36% B oo s B 6490 Problem solving 43% 50% 46%
Health 38% 15% 23% I 43% 19% 62% Administrative WOrk 2% 1% 4%
Networking | 41% 20% 2% 42 18% 59% Mentoring 41% 56% (*) 33% (%)
Social | 41% 15% 26% 39%  20% 59% Organize 12% 12% 8%
Meetings | 42% 8% 34% 48%  10% 58% Meetings 6% 17% (*) 99
Breaks | 43% 12% 31% 6% 1% 57% Networkjng 11% 26% (*) 17%
Organlze 52% 28% 23% , 38% 10% 48% Messaging 9% 17% 11%
Lifestyle | 54% EENEEN ¢ B 6% Personal projects 23% 30% 16% (%)

Administrative work | 67% 32% 35% . 31% 2% 33%, SOCial 16% 27% 17%
100 * Percentage > 100 Health 14% 22% 21%
Lifestyle 11% 7% 10%
Don't show at all Show less frequently About the same Show more frequently Breaks 6% 18% (*) 99,

_http://aka.ms/DevVIogs-FSE 17
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OPENQUESTIONS

Is it interests in impact of projects?

Is it motivations for becoming a developer?

What defines a generation w.r.t. developers?

Is it interest in non-traditional career paths?

Using age alone may not yield the intended results
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Project Website: http://aka.ms/OSS4SG

Little Window

Hello , I am Little Window
a chat bhet to help you get
the infarmat on you need.

20



TRADITIONAL 0SS CONTRIBUTIONS

@) React JS

TensorFlow



DEVELOPERS USING THEIR SKILLS TO HELP OTHERS

C I’:.::,‘;;"&... hebeta - Aboutthe Lama HDCE & Ethmichy - Mursing Homes Analysis & upsmes

Hoadauvion Cowm onn 100 Notiond vssrem,

Warow e

Currendy hespitalized per 1 million people Us Total

Udla uddaizd elradry o A

w 345,630,563

[T
Toid ser. reaudn
"
w .
' u
7
27,932,310
A 1 " N ~ w Y v o Cavm
’ N . - ~ w NS ™~
o -v 0 - . - .- L) -~ " - -
o » e ) ™ 122 " w m “ 5)'110:
Carerty howpkalawd - o -
33 Y o - (T o - I [ . i H E orldwise
| 2 i "> | A . »
4 -
-~ o w . L) -t o > o “9c 38‘
v s L) ns ~n ™~ I ] ~ v
— Cwas ™
an ar re a [T o ns
[ > ) m r -
- feouay L2l
" " ~ T " ~ - - - -
" » - 3 x ¢ WS Tiow The (O Traking
Projact Wil 500 Lome 1o an
Bl
o e 5
Lhacer 100 0o.350 @50 @ Tve 0 hosgtaiition per § illo b

Open source software projects where the outcome distinctly targets a community of people to

OSS FOR SOCIAL GOOD:

overcome a societal issue.

Yu Huang, Denae Ford, Thomas Zimmermann. Leaving My Fingerprints: Motivations and Challenges of Contributing to OSS for Social Good. To Appear
at International Conferences on Software Engineering (ICSE) 2021. May 2021. http://aka.ms/oss4sg 22
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DEVELOPERS USING THEIR SKILLS TO HELP OTHERS
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Open source software projects where the outcome distinctly targets a community of people to

OSS FOR SOCIAL GOOD:

overcome a societal issue.

Yu Huang, Denae Ford, Thomas Zimmermann. Leaving My Fingerprints: Motivations and Challenges of Contributing to OSS for Social Good. To Appear
at International Conferences on Software Engineering (ICSE) 2021. May 2021. http://aka.ms/oss4sg
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GAPS FROM THE SOGIAL SEGTOR

Understudied experience of those interested in
making a broader impact

Social impact projects are used to inspire in CS Ed Open Source in the
Social Sector

community. Does the same exist here in OSS?

Building on this GitHub Study, we focus on the
experiences of contributors

How to characterize the OSS4SG community?

How can we support them?




APPROAGH

2333

Sequential Mixed-Methods Study

%
. 21 Semi-structured Interviews — 517 survey respondents
SOCIAL IMPACT

Projects that help achieve UN Sustainable . . ] .
Development Goals Qua“tatwe Qua ntitative

P—Smd) A A

Digital

Public

Goods Sﬁééﬁé’éﬁﬁh‘% ALS
Alliance

B.

Motivations,

Challenges, Project
Selection Strategies

Premoting Dagital Pukle Goods

u‘
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RESULTS: PROJECT SELEGTION

Factors to Consider When Selecting a Project P-(SZSZS; 6S)G (lr)l_:(;(sg) (P-OSS 422&_1 P-0SS)
I personally respect/care about the issue this project is trying to solve. (F1) I 83.6% I /5.7 % 7.9%
I like the idea of this project. (F2) I 83.2% I 78.2% 5.0%
This project is active. (F3) I 74.3% N 72 .3% 2.0%
The goal of this project meets some form of needs I care about. (F4) I 73.0% N 67.3% 5.7%
This project is welcoming. (FS) I 67.7% I 64.3% 3.4%
I fully understand the goal and value of this project. (F6) I 65.9% N 65.3% 0.6%
I trust the owner/organizer of this project. (F7) I 63.5% I 42.1% 21.4% ***
I feel confident in my skills to help with this project. (F8) I 62.4% I 65.8% -3.4%
This project is well-maintained. (F9) I 57.5% I 64.8% -7.3%
I can learn some new skills or enhance my skills in this project. (F10) M 43.8% N 62.4% -18.6% ***
This project targets a lot of users. (F11) 1l 24.8% Il 27.7% -2.9%
This project has a diverse contributor team (e.g., gender, race, geography). (F12) W 16.4% M 18.3% -1.9%
Someone else in my community is also working on this project. (F13) MW 15.9% W 16.3% -0.4%
This project is popular in the community. (F14) W 15.5% I 27.2% -11.7% *

Wilcoxon rank sum test significance codes: ‘“***° p < 0.001, “**’ p < 0.01, “** p < 0.05
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RESULTS: GHALLENGES AND OPPORTUNITIES

Challenges P-OSS4SG+ P-OSS+ Delta
(n=153) (n=228) (P-OSS4SG+ - P-OSS+)
It is hard for newcomers to understand how to contribute to the project. (C1) Il 69.9% I 64.5% 4.5%
It is hard to understand what features my users need. (C2) M 53.6% I 19.1% 4.5%
Not knowing where to find good projects to work on. (C3) M 49.7% B 36.8% 12.9%
Needing more money to work on a project. (C4) Il 49.0% I 43.0% 6.0%
Not understanding the direction of a project. (C5) M 41.8% Hl 34.2% 7.6%
Other contributors losing sight of direction of a project. (C6) Il 32.0% Il 35.5% -3.5%
Working with people who do not understand open source. (C7) 1l 32.0% Il 33.8% -1.8%
The project is over-engineered. (C8) Il 24.8% Il 24.6% 0.2%
Stakeholders are unreasonable on feature requests. (C9) W 22.2% Il 29.4% -1.2% **
Too much time is spent on documentation in this project. (C10) W 14.4% M 21.1% -6.7% *

Wilcoxon rank sum test significance codes: “***’ p < 0.001, “*** p < 0.01, “** p < 0.05

OCTOVERSE O Social Impact

Report sy

27



DPG Alliance Nomination -
UPPUHTUNITIES Automated Project Badging
~

Are there opportunities to highlight Social Impact Projects in

open source?

How can we provide safety
training for high-risk projects?



OPPORTUNITIES

An open letter from IT industry specialists to protect
Ukraine from infarmation warfare

_— LA P ——— B

In solidarity with Ukraine,

Every help counls
e important!
Ban CitHub for russian dovelogars Petition
““““ Ban Clouditare for russian sites Pelition
‘ Ukrainians and the whole workd send Pulin (o Jupile
Real ways pous can balp Ukraire
i ON FED MY 33 QUSE TR0 IUsin T etiralion oonirly MISRed N3O AT LI SN, THhav are Mean) b 1y

VAN 303 AT Te WhO @ WEITE 3rd dlrecs 3rmed warfare ar £ saartery of eare

ngw e sager s, berin s, C0 el ol b rosonr o conelod for Ui basmed¥t o ol
SOs Oy mnoka Tt G vliana. Mo as Altﬂlt
hvdq!ln rmabq)"l: I ovirate take ciratics 43 ane can
=] u’xawco-ruznlt:ry plrlau TRON0 PECOUNCHE 260 Ma  3osdbia 10 aece ard ¢ mmom 2wt In are
with the halz of the R T wector.

How can we provide safety

https://github.com/cetuspro/help4ua.org-frontend

https://github.com/stop-war-in-ukraine/stop-russia-it tl‘a | N | N g fO I h |g h = I’iS k p I’Oj eCtS?
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ONGOING WORK

Project Owners Contributors

Help them find the Help them encourage Help them find the
0SS Skills necessary the existing growth best projects for their
for their projects to and activity in their individual areas of

succeed projects growth

FUTURE: Pairing contributors based on skills and project recommendations to help contributors
find the projects they want and the project organizers gets what they need to be successful




IMPAGT OF IMPROVING PATHWAYS TO SUSTAINABLE GOMMUNITIES

S ol e baan
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? Fsng Contributces Jecommendation

— il
Maintainer Insights Dashboard O I . l_
Built by Mariam Guizani, Denae Ford, and Tom T S R s A
Zimmermann
(Completed & Presented Aug 2021)

GitHub’s Community Insights Dashboard

(Announced Jan 2022)

Mariam Guizani, Thomas Zimmermann, Anita Sarma, Denae Ford. Attracting and Retaining OSS Contributors with a Maintainer Dashboard. To
appear in the proceedings of the IEEE/ACM International Conferences on Software Engineering - Software Engineering in Society (ICSE SEIS)
2022 . May 2022 [pre-print]



https://arxiv.org/abs/2202.07740

GOVERNANGE MODELS IN 055436 GCOMMUNITIES

= Interns looking at how to make
Government

Funding source ors .
Incubalee funsng Tuncing Coonpsarnes funding Ceanl fundng th esecommun Itl es su Sta ina b I e

Recent Paper on how did this
through a Community Maintainer
Dashboard: https://arxiv.org/abs/
2202.07740

= External partner, CHAOSS, also
considering how the governance

Owner

- l

Driver of a project will dictate how and

Company.drivan Crganization-drivan Community.driven

who feels comfortable
participating.

. 1 v = https://chaoss.community/

Maprity of volunsesr
contnbutons

Mgjority of pald comtrioutors

v

In2ral ard extemal
contnbution
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PRE GOVID REMOTE WORK

The Remote Work Report
by GitLab: The Future of
Work is Remote

Attitudes on remote working
90% [ wouid recommend working

remotely to a friend

Marchaox R R R R R R R AR R R IR R 21 R 21 2201 A

87% I am satisfied with toois and processes
that enable remote team communication

BOGA0NNNERNINRRERINEORNINENROINREReBINERRRIRRRRNY
LA LA A AR L L A A AR R L L AL R A L AL AL LRl L Ll

86% My leadership team gives m2 agency
and cutonomy while working remotely

L L L L e T L e R P R L R T R L)
PO NNINNRRRINRNRRINERRRINRRRRIRRRRS

86% Remoze work is the future of work

84%'om oble to accomplish all of my
tasks remotely

849 My leadership team urderstands
what it takes to operate a team remotely

..................................................

62% I wouid consider leavirg my co-located
company for a remote role

I I T L L R R P R L R Y R R Y L)
Ry

Qp Gitlab

”Q“ Ay GitLab

Programmers are most likely to work fram hame

m Computer science B Arr, design, ant in M Fersanal care

W Business and finance .Puidlld}:,-‘lrl-'lll
full time «

Advantages include:
Control over how this identity was shared
= Flexibility of economically stable work
Autonomy to disengage and re-engage

eed Milewicz, Alexander Serebrenik. How Remote Work Can Foster a More Inclusive Environment for Transgender Developers.https://dl.acm.org/doi/10.1109/GE.2019.00011
3 [Groskopf 2017 | Data: American Community Survey via IPUMS]
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PANDEMIC REMOTE WORK STUDIES

r O

REMOTE
ONBOARDING

PANDEMIC
WORK

TEAM
PRODUCTIVITY

[Source Papers] Remote Onboarding: https://arxiv.org/abs/2011.08130 . Team Productivity: .https://arxiv.org/abs/2101.05877

36
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APPROAGHES

1111}

IR

267 responses
(26.7% response rate)

v
OPEN
CODING

(

o

REMOTE ONBOARDING

Jej ain}jnd wea|

608 responses
(18% response rate)

Model with All Factors
AIC Backwards Stepwise Regression

4

Team culture factor
Team culture factor
Team culture factor

Final Reduced Model
.



SELEGTED FINDINGS

J Not comfortable asking for help

d Can’t find someone to help them

- Hard time forming & sustaining
team connections

J Can’t find correct documentation

J Hardware and Permissions

Helpful Workarounds

Jd

J

Have active communication channels

Group-determined communication
standards

Assign Onboarding Buddy

Assign a Tech Mentor AND Org Mentor

Include social activities as part of ‘work’

38



SELEGTED FINDINGS

How can we scale these workarounds?



OPPORTUNITIES T0 SGALE SUPPORT

Helpful Workarounds

s SEEACNCCTAILG
< Fanisams 1

O awlakrai=ib.

J Have active communication channels

WM S,
~ Exgnd Tormirads [ is" fibonaccifny:
J . . .
- Nthan i Yead-ab' 1< n< 1:

Cormwey 0!

J Group-determined communication
standards

J Assign Onboarding Buddy

J Assign a Tech Mentor AND Org Mentor

P RUNIACEY (0 Jme ls Ao yan 4oe2 32k crad e <G sk o0 sesskn.
: MFL >
e ir FabniliEdon OO Ly 40823 Specvns LF Pydos 31

J Include social activities as part of ‘work’
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PROJEGTS TO KEEP ON THE RADAR



LOW GUI]E NO GODE W/ MAKE GODE

forrven
COmicrobit  ® eme o snae

show leds

+ Go bech

v Pull changes

() pelikhan/smiley-frownay

shon leds

Pt pon t

README me

pot.son
Reverting 1t fla will alsn reemaowe tetantal? ma

"W 5,79t W

“files*.

Source: https://makecode.microbit.org/courses/blocks-to-javascript/hello-javascript
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BRINGING DEVELOPMENT TOWHERE THE NEXT GENERATION ISNOW

LIVE SHARE fibonacci.py X

v SESSION DETAILS
~ Participants (1)
O Ornella Altunyan = fib... numTerms = int(input("How many terms of Fibonacci sequence to print? "
v Shared Servers (0)

Share server...

(i} Omella Altunyan {ornellaalt) joined the collaboration session.

Ln14,Col23 Spaces:4 LF Python

print("Fibonacci sequence:")
for i in range(numTerms):
print(fibonacci(i)})

> CONTACTS (i} Omella Altunyan {ornellaalt) joined the collaboration session.
> HELP

I? master <* Python37.464-bit HO0MO0 Ln14,Col23 Spaces:4 LF Python

=

M

&
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WHAT DOES THIS MEAN FOR AI-ASSISTED PROGRAMMING
ENVIRONMENTS?

J GitHub
' ’ Copilot




WHAT WILL IT TAKE TO BE READY FOR THE NEXT
GENERATION?



ATWILLTAKE..

Help newcomers overcome barriers. No sustainable way for
online communities to attract new contributors.

|dentify successful retention techniques.
Protect maintainers and contributors from burnout.
Community maintainers and moderators are overworked will

eventually depart communities.

Reduce bad actors who are engaging in toxic
behavior (e.g., malicious commits).

Enable new approaches to scale community growth.

Build upon metrics for understanding healthy communities that
can be calculated.

46
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What are we doing NOW that prepares us for

the next generation of software developers?



THANKS TOMY AMAZING GOLLABORATORS %’SAINTES




SUMMARY

The next generation of software developers will broaden the
definition of ‘who’ a software developer can be.

Online programming communities (OPCs) will be the way this
next generation gets ushered in. It's already happening!

Vision: How can we empower and connect the next
generation of software devs through the communities they
engage in now?
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The next generation of software developers will broaden the
definition of ‘who’ a software developer can be.

Online programming communities (OPCs) will be the way this
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J0B OPPORTUNITIES AT MIGROSOFT

Search for Careers at Microsoft:

https://www.microsoft.com/en-us/research/careers/

Undergraduate Internship:

https://www.microsoft.com/en-us/research/academic-program/
undergraduate-research-internship-computing/

Full Time Opportunities (all levels):

https://careers.microsoft.com/students/us/en/us-fulltime-opportunities
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