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Accessibility into the past



The past is the key to
your success as an
engineer






You will become an expert



“Tell me about a time when you
enabled yourself to remember
something after you had forgotten it.”



“Tell me about a time when you
enabled your team to learn something
that you know in your absence.”
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You Need To Manage

o Tasks
e Communication Channels

e Files



e Files

You Need To Manage

© git




You Need To Manage

o Tasks
e Communication Channels

GitLab



What is Git?

* TJool that allows you to track file changes over time

e https://qgit-scm.com/



https://git-scm.com/

What is Gitlab?

e A web application that allows you to
e organize tasks
e track work
e document changes
e integrate with Git

e This is the primary tool that will give you accessibility into
your project

e https://about.qgitlab.com/



https://about.gitlab.com/

How o Manage

o Tasks
e Communication Channels

e Files



How o Manage

e Tasks



Managing Tasks

e Why do we care?

e We have to complete the tasks of the project to
succeed... obviously...

 The entire team will not equally understand the tasks
that need to be done.

e Can lead to sudden disagreements

e Can lead to people being left on the fringes



Managing Tasks

e How do we manage tasks?
e Determine the tasks
 This is typically the responsibility of leadership
* Rely on the expertise throughout your team
 Write the tasks down in detail
» Make the tasks accessible to everyone on the team

 This is also the responsibility of leadership



Managing Tasks

e What tools should we use?
e Trello is good, but...
 Use Gitlab Issues

e Gitlab Issue = Task

e Has a Trello-like board Ul to help visualize
tasks



Cpen 11 Closed 13 All 24

D) Search or filter results...

MicroCART: Documentation (Dr. Jones Feedback)
#24 - opened 3 months ago by phjones

Rotate filtered flow velocity
#23 - opened 3 months ago by dawehr @

Implement angle unwrapping for yaw
#22 - opened 3 months ago by dawehr @

Remove read_kill and associated functions in favor of ROC functions
#21 - opened 3 months ago by bbartels @

Upgrade our unit testing framework
#20 - opened 3 months ago by bbartels

Divide quad_main of quad_app into smaller functions (setup, loop, teardown)
#19 - opened 4 months ago by bbartels

Blink LED when sending logs

#18 - opened 4 months ago by bbartels @

Stop setting the hardware interfaces as glooal variables

#17 - opened 4 months ago by bbartels @

2

Fdit Issues m

Oldest updated

4

updated a week ago

0
updated a week ago

0
updated a week ago

0
updated a week ago

.,
updated a week ago

0
updated a week ago

0
updated a week ago

=1
updated a week ago



Issue #15 opened 4 months ago by § 3 dawehr Edit

Reopzr issue

Add Valgrind to Continuous Integration Tests

Valgrind s a ool that car detect:

¢ rvald memory reads and wrtes

e Use of unintalized me™ory
e MVemoary maks
e And more!

Acding it 10 cur automnaiec tests wil help verify that new coce is memory safe, a commen source of problens

inC.

Relatec iscsues @ 0 +

1 Related Merge Reguest

(113 quad: add valgrind to CI

A New branch unavaiable

é’zc} dawehr @daweh commentad 4 months ago
-t

Valgrira can 2¢ launched by simply czlling:

valgrind —Ileak-check=tull —log-file=./valarina_out binfvirt-quad

he lrak-check flag enables me™cary leak checking, and the Ieg-file tlag fesds all output to a lag

filz2 that can be analyzec

bbzriels @bbartels ment oned nissue #11 (closed) 4 months age

bbzriels @bbartels mentoned nissue #1& 4 months ago

bbzrels @pbarte

s mentioned 1 merge regusst 1*3 (merged) 4 mont~s ago

bbartels @bbartel: commented 4 morths ago

Resclved in "5 Imerged).

Develaser

Master

Tode Add todo »
Assignee Cdit
bbartels
@bcartels
Milestcore Edit
Nonz
T me tracking o
Mo estimae cr me spent
Due aate Fdlit
No due date
| abhel= Fdlit
Nonea
Weight I it
Nong
z participarts
Notifizations Unsuozcribe

Reference: danc/MicroCART#'S  Ir-



Project Repcsitory  Issues 11 Merge Requests 0 Pipelines Snippets
List Boards Labels Milestores
Deve opment Scarcn or filter results...
v Backlog 10 + In Progress 1 +

MicrcCART: Documentation (Dr. Jones
Fcedback) #24

Rotate filtered flow velocity #23

Wuad

Implament angle unwragping for yaw nz:2

Quad

Remove reed Kl and associatec functions in
favor of ROC functions #21

Hlinarada Anir 1imid 2artineg Feamamavarl oan

Stop setting the hardware interfaces es global
variables #17

Members Settings

v Closed 13

Delete Unusec Files in qued_app #°G

Cleanup

Add Valgrind to Continuous Integration Tesls
W15

quad "'make desp-clean" should just be "make
clean® #°2
Cleanup

Quad functional tests should lail explicitly if
virt=quad segfaults 471

Add -Wall flag to quad builds 710



Managing Tasks

e Examples:

e https://qit.ece.iastate.edu/danc/MicroCART/boards?=

e https://qit.ece.iastate.edu/danc/MicroCART/issues/1



https://git.ece.iastate.edu/danc/MicroCART/boards?=
https://git.ece.iastate.edu/danc/MicroCART/issues/1

Managing Tasks

FAQ

e How do | add pictures/code/links to my Gitlab Issues?

e All Gitlab posts support Markdown

e (https://docs.qgitlab.com/ee/user/markdown.html)

*“*pbold**

_italic_

# Heading 1

## Heading 2
[link](http://example.com)

(For pictures, just copy and paste into the draft)
> Blockquote

- List
- List

1. One
2. Two

‘Inline code” with backticks

Bold

Italic
Heading 1
Heading 2

(M3

Blockquote

e List
e List

1. One
2. Two

Inline code with backticks


https://docs.gitlab.com/ee/user/markdown.html
http://example.com

How o Manage

e Tasks



How o Manage

e Communication Channels



Managing Communication
Channels

e Why do we care?
e Communication between people is difficult.
e People forget things.
e Not all communication tools are equal.

e \We want the best tools to ensure information is
most accessible between team members.



Managing Communication
Channels

¢ \What communication channels should we use?

e When you aren’t talking about project tasks, use
something that prioritizes speed

e Slack is a good choice

* When you are talking about project tasks, use
something prioritizes accessibility

e Slack is not a good choice



Managing Communication
Channels

The event horizon of the Slack black hole...



Managing Communication
Channels

e Use Gitlab issues when talking about project tasks:
e Post questions on relevant Issue threads
e Post updates on relevant Issue threads

e You can notify any team members with their @netid to
get them involved in a conversation

e Sends them an email



Yoot

Issue #16 opersd 4 months ago by €5 dawehr  Cait  Reopen issus l New Issue | Todo Addtode  »

Aseignee Feit

Delete Unused Files in quad_app

Fere are several legacy files nthe quad_app whick are anes ad. Remov ng thess woubkd help nesst yecr & team
et up to speed qu cker. Miestene Celt

NG Eaegrae - assign yourselt

May17-1G Final Version

Related issues @ 1+
lime tracking ©
Neestimate o tme coent

] ‘-_‘: 0 A Now branch anevailable
Cue gate Ecit
Nec due date

bhartels @hoartals added m label 4 monthe sy

Lavels Ceit

blartels @bhartels commentec 4 mathe aga Master Sissirap Troh Debt
It alss might be weth deletirg uruses ¢ade anc unused fieles ¢ strusts. Dventhingls

recovareble fror the gt history, and th s wil also b2lp things stav coneise

weight Erit
Nora
bkartels @bbartels commentec 4 me~ths ago It e
After an nitial audit, I've coma aa with 3 st a7 5les | balieve are e ther not Laec or ohealste, anc S participants
eligible Tor delet an. Can you cuys cantirey? @davienr i@encm @jpbush &= ;,‘& g *
Ll < -9
= FID.c
= KElD.h ' '
Netficaticns Jrsubscrive

¢ HEADME=txt
s Zortroliers.c
* gamh Re‘erence. danc/MicreUART01E I,
« new _PlCh

s new_log_deta.h

v new_log_data.c

o ald_og_datah

s packat_processing.c

. packet processingh Use team members’ username

« guadpcsition.h

. undeta uic and they will get an email
o This will resquire L to emove the aadate gui fanctc” fom the main [aoa notification

o updata_qui.k
o This will resqquire Ls to semove the aadate gui fancto” fom the main (aoa

FYl: @phjones

-:'.ul cawehr t2cavez r commentad 4 mnrths aco Devzloper
e .» -

WY pld.h reeds to be kept It holds all the de‘ault PID values.

e Fasthe defis tion “or ger_ wnich s usad. That typece” should prabably just be vovesd
intc tvpe_cef.nh Instead, ard gam.n deleted.



Managing Communication
Channels

e Okay... okay...

e Slack is easier to use than discussion boards for
technical conversations that need to happen quickly

 Just copy and paste the discussion into a relevant
Issue thread when the conversation is finished



Issue #8 opened 4 months ago by bbartels Fdit Reopen issue New issue Toan Ada todo =

Use a normalized PWM value Assignee Zdit

Nc¢ css'gnee - assigr yoursalf
Ir the quac asp, we are 1sing a lejqacy unit ¢ "e-d seconds ta rearezent the PWWM pulse width. Thisis
somewhat plat’orm gepencent end just not very nelpful at the soplication layer. We sheuld replace this unt Miestens =it

v/ith something like Duty cycle, a float from 2 to 1. e

Tne fnllowing nlaces will likely nzed <o be updatea

lime tracking Q
s the hardwarefapp ication interface

s the contrel algorithr uses this unit, so all control parameters vill nead 12 be Jacated 10 use the 1ew urit

Nc estimate cr tima spent

. Due date =dit
Edit

Ne due date

Irstead of duty cycle, use a normalizec value frem C,1) tc “ec-esent the act w2 region ¢ the LSCs 1Tms-2ms

pulse width). 1 our specific case, we are operating at a ‘requency of £60 4z, 50 ou” duty cyc'e would range Laoels zdit
frem 40%-30% In the hardware layer. Tech Debt
Relatedissues @ 0+ Weight = 4it
Ncae
0 0 A “New dranch uravailable 5 participants

LN LA -
W oo
koarzels ¢bbartels scded avel 4 monihs aco
Nctifications Unsubzcribe

bhartels ®hnarels commented £ months aga Mas e
On this issue: Neferense: dereiMicroCAYTS#a I

brendan [5:06 FM] In the orecess of fixing a unit in the quad code, a piece of me would like

to just fix the unit tec zomething we all like. From the model perspactive, would you quys

prefer to wark with duty cycle, or does it really not matter? FY! @david

andy [6:36 FM] | don't know what is bast honastly. As far as | know (and feel free to

corract ma if | am wrong], ESCs typically cperate batweer the 1ms to Z2ms pulze range. ThiS text Was
This correzpandsz ta 2 duty cyele of 40% ta 30% alven the freclLency vie are running at. Ta \

me it makes meore sense to have work with the pulse range, as that doesn't typically O

change even if the LSCs cet upgraded. Werking with duty cycles means that if scmetime in copled from a
the future they want to run at a d'ferent frequency, some valuez 'n the moda! will have to :
S Slack conversation
brendan [7:12 PM] That makes sense tc me. The issue is that we'd like tc keep the quad

application decoupled from a specific hardware implementation. We zan keep hardwars

spacific ztuff in a ralatively thin driver layer. Keaping that level of plazferm agnasticism ler

our app keeps it maximally compatible vath any system it mighs find itself running on. So |

guess I'm trying 10 shect for what the most inter-platform censtant variable would be. At

first, | thought that would be duty eyele (Izn't pulse width frequency cependent?)

andv I 728 D047 1E v want Hhe fniad =2nnbicstinn cdercninlad frem hardware ther rdirrv evebe



Managing Communication
Channels

o A word of caution

e Don’t overuse private communication channels



How o Manage

e Communication Channels



e Files

How o Manage



Managing Files

e Why do we care?

e People need to work on the same files, so we need a
strategy to coordinate distributed changes

* People need to be able to find files, so we need as few
locations to store files as possible



Managing Files

e How should we manage files?
* For things that require real-time collaboration
e Use Google Docs or Cybox + Office 365
e Otherwise...

e Use Git + Branch-Review-Merge workflow



Managing Files

e Using Git

e Using a Branch-Review-Merge workflow



Managing Files

e Using Git



Intro to Git

e Git is a timeline of snapshots
e snapshots = commits @

e timeline = branch

‘ Initial commit

@ Add README

‘ Implement framework for...

https://git.ece.iastate.edu/danc/MicroCART/blob/master/documentation/
how to use git.md#how-do-i-make-changes



https://git.ece.iastate.edu/danc/MicroCART/blob/master/documentation/how_to_use_git.md#how-do-i-make-changes
https://git.ece.iastate.edu/danc/MicroCART/blob/master/documentation/how_to_use_git.md#how-do-i-make-changes

hello_world $ git init

Initialized empty Git repository 1in /Users/brendanbartels/workspace/hello world/.git/

To start tracking a project with git, enter the directory and
use the “qgit init” command



hello_world (master)$ git status
On branch master

Initial commit

Untracked files:
(use "git add <file>..." to include in what will be committed)

.gitignore
Cargo. Lock
Cargo.toml

src/

nothing added to commit but untracked files present (use '"git add" to track)

Hint: Use “git status” to get a hint about what you should do



hello_world (master)$ git add .
hello_world (master)$ git status
On branch master

Initial commit

Changes to be committed:

(use '"git rm --cached <file>..." to unstage)

new file: .gitignare
new file: Cargo. lock
new file: Cargo.toml
new file: src/main.rs




hello world (master)$ git commit -m "Initial commit"
Imaster (root-commit) 85762b@) Initial commit
4 files changed, 14 insertions(+)

create mode 100644 .gitignore
create mode 100644 Cargo. lock
create mode 100644 Cargo.toml
create mode 100644 src/main.rs

master

‘ [85762b0] Initial commit



hello world (master)$ git status

On branch master
nothing to commit, working tree clean

master

‘ [85762b0] Initial commit



hello world (master)$ emacs src/main.rs
hello world (master)$ git status
On branch master

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use ""git checkout —- <file>..." to discard changes in working directory)

modified: src/main.rs

no changes added to commit (use "git add" and/or "git commit -a"')

master
‘ [85762b0] Initial commit



hello_world (master)$ git diff

diff --git a/src/main.rs b/src/main.rs
index e7alla9..394f234 100644

-—— a/src/main.rs

+++ b/src/main.rs

:a(a —113 +1t3 (a(a
fn main() {
— println!("Hello, world!");
println!("What's up, world?");

master
‘ [85762b0] Initial commit




hello world (master)$ git add src/main.rs
hello_world (master)$ git status
On branch master
Changes to be committed:

(use "git reset HEAD <file>...

to unstage)

modified: src/main.rs

master
‘ [85762b0] Initial commit



hello_world (master)$ git commit —-m "Replace greeting with question"

Imaster dof2f54] Replace greeting with question
1 file changed, 1 insertion(+), 1 deletion(-)

master

[85762b0] Initial commit

[dOT2T54] Replace greeting with question



hello_world (master)$ git log

commlit dOf2f54b0979afe0d4f0654a69162927¢c9395217e
Author: Brendan Bartels <bbartels@iastate.edu>
Date: Mon Aug 28 20:54:09 2017 —-0500

Replace greeting with question

commit 85762bP0d392a49670cTfd660749955f11c7dad9a
Author: Brendan Bartels <bbartels@iastate.edu>
Date: Mon Aug 28 20:45:23 2017 -0500

Initial commit

master

[85762b0] Initial commit

[dOT2T54] Replace greeting with question



hello world (master)$ git help rm

hello world (master)$ git help

e Use “git help” to learn about commands and get help on
those specific commands.

master

[85762b0] Initial commit

[dOT2T54] Replace greeting with question



hello_world (master)$ git remote add origin git@git.ece.iastate.edu:bbartels/example-hello
world.git
hello_world (master)$ git remote -v

origin git@git.ece.iastate.edu:bbartels/example-hello-world.git (fetch)
origin git@git.ece.iastate.edu:bbartels/example-hello-world.git (push)

e Now we need to get your local changes to the central
remote host for the team

Local Computer Remote Host

master
[85762b0]

[dOoT2f54]




hello world (master)$ git push origin master
Counting objects: 11, done.

Delta compression using up to 4 threads.
Compressing objects: 100% (5/5), done.

Writing objects: 100% (11/11), 892 bytes | @ bytes/s, done.
Total 11 (delta 1), reused @ (delta 9)

To git.ece.iastate.edu:bbartels/example-hello-world.qgit

¥ [new branch] master — master

Local Computer Remote Host

master master
[85762b0] [85762b0]

[dOoT2f54] [dOoT2f54]




e |et’s say someone else added a commit to the remote

host, such that your local copy is obsolete

Local Computer

master

[85762h0]

[dOoT2f54]

Remote Host

master

[85762h0]

[dOoT2f54]

[bbf92ad]




hello world (master)$ git pull origin master

remote: Counting objects: 3, done.

remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta @), reused @ (delta @)
Unpacking objects: 100% (3/3), done.

From git.ece.1astate.edu:bbartels/example-hello-waorld

% branch master —> FETCH_HEAD
doft2f54..bbf92ad master —> origin/master
Updating dOt2f54..bbfT92ad
Fast—forward
README.md | 3 +++
1 file changed, 3 insertions(+)
create mode 100644 README.md

Local Computer

master
[85762b0]

[dOoT2f54]

[bbf92ad]

Remote Host

master
[85762b0]

[dOoT2f54]

[bbf92ad]




Intro to Git
FAQ

 What should I put in my commit message?

e A commit message is typically composed of a header and

(sometimes) a body. The header is typically 50 characters or less, and
the body is a couple lines down having variable length.

* |t’s typically advised to use an imperative tone in the header, such as

“change this” or “add this” as opposed to “changed this” or “added
this.”

e How often should | commit?

e Commit the smallest stable change

* Or prefix an unstable commit with “wip: ” (work in progress)



Managing Files

e Using Git



Managing Files

e Using a Branch-Review-Merge workflow



Branch-Review-Merge
Workflow

e \Why do we need to do this?

e Traditional workflows involve everyone making changes
to a central branch/trunk

e Not Great

e Changes are delicate because everyone is working
on the stable branch

e Changes are often made without notice, which
can lead to team member confusion



Branch-Review-Merge
Workflow

* Big ldea:

1. Create your own personal branch (copy of master)

* This gives you a safe environment to make your
changes

2. When finished, create a merge request for your branch

* This gives your teammates a chance to review your
code and offer feedback before changes become final

3. After approval, merge your changes into master
 And then delete your personal branch



hello world (master)s$ git checkout -b improve-comments

Switched to a new branch 'improve—comments'

e Create a new branch that is a copy of master

Local Computer

master Improve-comments
[85762b0] [85762b0]
[dOT2T54] [dOT2T54]
[bbf92ad] [bbf92ad]




hello_world (improve—-comments)$ emacs src/main.rs
hello world (improve-comments)$ git add src/main.rs

hello_world (improve-comments)$ git commit
[improve-comments 8eb56ec] Add doc comment to main function
1 file changed, 1 insertion(+)

Local Computer

master Improve-comments
[85762b0] [85762b0]
[dOf2f54] [dOf2f54]
[bbf92ad] [bbf92ad]
[Beb56ec]




e Recall the state of our remote host

Local Computer Remote Host

master iImprove-comments master
[85762b0] [85762b0] [85762b0]
[dOf2f54] [dOf2f54] [dOf2f54]
[bbf92ad] [bbf92ad] [bbf92ad]

[Beb56ec]




hello world (improve—comments)$ git push origin improve—-comments
Counting objects: 4, done.

Delta compression using up to 4 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 100% (4/4), 378 bytes | @ bytes/s, done.

l[otal 4 (delta 1), reused 0 (delta 0)

remote:

remote: To create a merge request for improve—comments, visit:

remote: https://git.ece.liastate.edu/bbartels/example-hello-world/merge_requests/new?merg
e_request%5Bsource_branch%s5D=1mprove—comments

remote:

To git.ece.lastate.edu:bbartels/example-hello—world.git

* [new branch] improve-comments —> improve-comments

Local Computer Remote Host
master iImprove-comments master Improve-comments
[85762b0] [85762b0] [85762b0] [85762b0]
[dOf2f54] [dOf2f54] [dOf2f54] [dOf2f54]
[bbf92ad] [bbf92ad] [bbf92ad] [bbf92ad]
[Beb56ec] [Beb56ec]




Branch-Review-Merge
Workflow

e Now that we have your branch on the remote host, open
a Merge Request for your branch to be merged into
master



New Merge Request

From Loprove-conments ine naster Changz branches

I'tle &dd doe commen: to main e on
Start 17atitie Wth WIP: 10 prevent a Work In Pragrass marga raquas? frem ba ng marsed be®osa ivs ready.

Add descripion templates to Fela your contricetors communicete e~fectvely!

Descrigt on Wrlte Ercuew B I ™ == W
&0 Proslen
We have no connents on our Tancloons
®9 SolLation
AAd Some comrenTts.
Markdawn ana quick actiens ara suppa“tac [Z) Attach a fila

S Notify team members that you
want to review your changes in
the description of your merge
st S request, so that they get an email
Target vranch master Change branches

M sue KauUrce hranch wher Mmarge rea. st is accepted.

Snuash com Mits whan merge request is acceated. About this faate

Submit merge request Cancel

Sammits 1 ch’n;.‘ 1

Showing 1 changed file with 1additions and 0 deletions Inline  Side-by-side

v = srefmainrs I ® Edit  \1ew'lle @ BeE55225

fr madni {

armintin! What'~s aa, w48 ),



P-uject Repository IssLes 0 Merge Requests 1 “pelines Snupets

m Merge recuest !1 opened less than a m nute ago hy bbartels

Ed't Close merge request

Add doc comment to main function

Problem

We have na comments on cur fuactinns

Solution

Add some commen’s.

Request to merge improve-comments I into master Chneck outbrarck & ~

Merge _JRemeve source branch  Modity commit message

You can merge this mearge request manually using the command line.

i Discussion 0 | Commits 1 Changes 1

Virite Preview B I M i =& X
Write a comment or drag yoL~ files here...
Markdown and quick actions are suprarted S Attach 2 file

Mermbers Settings

Tadn Add tado »
Assignee Ecit
No zseignee - ass'gn yourselfl
Milestong Ecit
Nonz

Tirme tracking (2]
No astimate or time spent

1 participant

Notifications Unsuoscrbe
Re‘erence: bhartels/example-... It



Branch-Review-Merge
Workflow

e Use the inline code comments to give specific feedback
on changes

v [3 src/main.rs Y ® Edit View file @ 8e656ec5

e |
fn main() {

Add a comment to this line . , , .
— println!("What's up, world?");
}

v [3 src/main.rs Iy ® Edit View file @ Be656ec5

bbartels @bbartels commented less than a minute ago Master

This comment isn't really telling us that much...

Resolve discussion

fn main() {
println!("wWhat's up, world?");

}



Branch-Review-Merge
Workflow

o When your teammates have Request to merge improve-comments b into master
reviewed andl approved your
code, merge it!

Remove scurce bra~ch Modiry commit message

sing the commanc | ne.

Local Computer Remote Host
master improve-comments master iImprove-comments
[85762b0] [85762b0] [85762h0] [85762h0]
[dOTf2T54] [dOf2f54] [dOf2f54] [dOf2T54]
[bbf92ad] [bbf92ad] [bbf92ad] [bbf92ad]
[Beb656ec] [Beb656ec]




Branch-Review-Merge

e When your teammates have
reviewed and approved your
code, merge it!

Local Computer

Workflow

Request to merge improve-comments I into master

Merged by bbartels less than a minute ago
The changes were merged inlc master

You can remave source branch now. Remove Source Branch

Remote Host

master

[85762b0]
[dOof2f54]

[bbf92ad]

improve-comments

[85762h0]
[dOof2f54]
[bbf92ad]

[Beb656ec]

master iImprove-comments
[85762h0] [85762h0]
[dOf2f54] [dOf2T54]
[bbf92ad] [bbf92ad]
[Beb656ec] [Beb656ec]

[f17ce0OcC]




Branch-Review-Merge

e When your teammates have
reviewed and approved your
code, merge it!

Local Computer

Workflow

Request to merge improve-comments I into master

Merged by bbartels 10 minutes ago

The changes were mearged inlo master

The source branch has been removed.

Remote Host

master

[85762b0]
[dOof2f54]

[bbf92ad]

improve-comments

[85762h0]
[dOof2f54]
[bbf92ad]

[Beb656ec]

master

[85762h0]
[dOof2f54]
[bbf92ad]

[Beb656ec]

[f17ce0OcC]




hello world (improve-comments)$ git checkout master

Switched to
hello world

branch 'master’
(master)$ git pull origin master

From git.ece.1astate.edu:bbartels/example-hello-world

* branch

master —> FETCH_HEAD

Updating bbf92ad..f1l7celc
Fast-forward

src/main.rs | 1 +

1 file changed, 1 insertion(+)

Local Computer Remote Host
master improve-comments master
[85762b0] [85762b0] [85762b0]
[dOf2f54] [dOf2f54] [dOf2f54]
[bbf92ad] [bbf92ad] [bbf92ad]
[Beb656ec] [Beb656ec] [Beb656ec]
[f17ce0OC] [f17ce0OcC]




Deleted branch improve-comments (was f1l7ce@c).

Local Computer

hello world (master)$ git branch -d improve-comments

Remote Host

master

[85762b0]
[dOT2f54]
[bbf92ad]
[Beb656ec]

[f17ce0OC]

master

[85762h0]
[dOof2f54]
[bbf92ad]

[Beb656ec]

[f17ce0OcC]




hello_world (master)$ git log —--pretty=oneline
f17ce@cd6b3b6346Tbadd1e0041309328bc18129 Merge branch 'improve—-comments' into 'master’
8eb56eche368126486bbdb5ft4at2t581bac7e391 Add doc comment to main function

bbf92ad2b@f4b85906d76466358dfcfbfbad75e3 Add README.md
doT2154b0979a1e@410654269162927c9395217e Replace greeting with question
85762b00d392a49670cTd600749955f11c7dad9a Initial commit

Local Computer

Remote Host

master master
[85762b0] [85762h0]
[dOT2f54] [dOf2f54]
[bbf92ad] [bbf92ad]
[Beb656ec] [Beb656ec]
[f17ce0OC] [f17ce0OcC]




Branch-Review-Merge
Workflow

e Other Examples:

e https://qit.ece.iastate.edu/danc/MicroCART/
merge requests/11



https://git.ece.iastate.edu/danc/MicroCART/merge_requests/11
https://git.ece.iastate.edu/danc/MicroCART/merge_requests/11

Branch-Review-Merge
Workflow

Request to merge hello-earth I, into master (1 ccmmit behind) Che

e \What about merge conflicts?

There are merge conflicts. Resolve conflicts  Merge locally

v using the command line.

Local Computer Remote Host

master hello-earth master hello-earth

‘ [fl7ce0C]

[f17ceOcC] [f17ce0Oc] [f17ce0cC]

[e98ad66] [0d46dbT] [e98ad66]




hello world (hello—earth)$ git pull origin master
From git.ece.lastate.edu:bbartels/example-hello-world
* branch master —> FETCH_HEAD

Auto-merging src/main.rs

CONFLICT (content): Merge conflict in src/main.rs

Automatic merge failed;

fix conflicts and then

commit th

e result.

hello world (hello—earth|MERGING)$

Local Computer Remote Host
master hello-earth master hello-earth
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc] [f17ce0cC]
[e98ad66] [0d46dbT] [e98ad66]




hello_world (hello—earth|MERGING)$ git status
On branch hello-earth
You have unmerged paths.

(fix conflicts and run "git commit"')

(use "git merge —abort'" to abort the merge)

Unmerged paths:
(use "git add <file>..." to mark resolution)

poth modified: src/main.rs

no changes added to commit (use "git add" and/or "

Local Computer

Remote Host

master hello-earth

‘ [f17ce0OcC]

[f17ceOcC]

[e98ad66]

master

[f17ce0Oc]

[0d46dbT]

hello-earth

[f17ce0cC]

[e98ad66]




File Edit Options Buffers Tools Help

in() {

c<c<<c<<< HEAD

(

'1]1|||| merged common ancestors

(

(

) .

>>>>>>> ®d46dDfb7b7878222€84®4354e48dd26a195®270

}

Local Computer

Remote Host

master

‘ [fl7ce0C]

hello-earth

[f17ceOcC]

[e98ad66]

master

[f17ce0Oc]

[0d46dbT]

hello-earth

[fl7ce0C]

[e98ad66]




File Edit Options Buffers Tools Help

ain() {
(,

Local Computer

Remote Host

master

‘ [fl7ce0C]

hello-earth

[f17ceOcC]

[e98ad66]

master

[f17ce0Oc]

[0d46dbT]

hello-earth

[fl7ce0C]

[e98ad66]




hello_world (hello—earth|MERGING)$ git status

On branch hello—-earth

ALL conflicts fixed but you are still merging.
(use "git commit" to conclude merge)

Changes to be committed:

modified: src/main.rs

Local Computer Remote Host
master hello-earth master hello-earth
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc] [f17ce0cC]
[e98ad66] [0d46dbT] [e98ad66]




hello_world (hello—earth |MERGING)$ git commit

[hello—-earth 1e52485] Merge branch 'master' of git.ece.iastate.edu:bbartels/example-hello-
world into hello—earth

o Git will likely open a text-editor (vim) for the commit
e Use “:q” to just quit and use the commit message as is

Local Computer Remote Host
master hello-earth master hello-earth
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc] [f17ce0cC]
[0d46dbT] [0d46dbT] [e98ad66]
[e98ad66]

[1e52485]




hello world (hello-earth)$ git push origin hello-earth
Counting objects: 4, done.

Delta compression using up to 4 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 108% (4/4), 436 bytes | @ bytes/s, done.
Total 4 (delta 1), reused 0 (delta 0)

remote:
remote: View merge request for hello—earth:
remote: https://git.ece. 1astate.edu/bbartels/example-hel lo—world/merge_requests/?2
remote.
To git.ece. lastate.edu:bbartels/example-hello-world.git
€98ad66..1e52485 hello—earth —> hello—earth

Local Computer Remote Host
master hello-earth master hello-earth
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc] [f17ce0cC]
[0d46dbT] [0d46dbT] [0d46dbf]
[e98ad66] [e98ad66]
[1e52485] [1e52485]




Request to merge hello-earth Y into master Check out branch L -

Merge Remove source branch Squash commits @  Modify commit message

/ using the command line.

Local Computer Remote Host
master hello-earth master hello-earth
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc] [f17ce0cC]
[0d46dbT] [0d46dbT] [0d46dbf]
[e98ad66] [e98ad66]
[1e52485] [1e52485]




Request to merge hello-earth I into master

Merged by bbartels less than a minute ago
The changes were merged into master

You can remove source branch now. Remove Source Branch

Local Computer Remote Host
master hello-earth master hello-earth
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc] [f17ce0cC]
[0d46dbT] [0d46dbT] [0d46dbf]
[e98ad66] [e98ad66] [e98ad66]
[1e52485] [1e52485] [1e52485]

[3a24661]




Request to merge hello-earth I into master

Merged by bbartels about a minute ago

The changes were merged into master

The source branch has been removed.

Local Computer Remote Host
master hello-earth master
‘ [f17ce0OcC] [f17ceOcC] [f17ce0Oc]
[0d46dbT] [0d46dbT]
[e98ad66] [e98ad66]
[1e52485] [1e52485]

[3a24661]




hello world (hello-earth)$ git checkout master
Switched to branch 'master’

hello world (master)$ git pull origin master
remote: Counting objects: 1, done.

remote: Total 1 (delta 0),
Unpacking objects:

reused 1 (delta 0)
100% (1/1), done.
From git.ece.liastate.edu:bbartels/example-hello—worla
 branch master —-> FETCH _HEAD
Ad4edbf..3a24661 master -> origin/master

Updating @d46dbf..3a24661
Fast—forward

src/main.rs | 2 +-

1 file changed, 1 insertion(+), 1 deletion(-)

Local Computer

Remote Host

master hello-earth master
[f17ce0OcC] [f17ceOcC] [f17ce0Oc]
[0d46dbT] [0d46dbT] [0d46dbT]
[e98ad66] [e98ad66] [e98ad66]
[1e52485] [1e52485] [1e52485]
[3224661] [3a24661]




Deleted branch hello—earth

Local Computer

hello world (master)$ git branch —-d hello-earth

(was 1e52485).

Remote Host

master

[f17ce0OcC]
[0d46dbT]
[e98ad66]
[1e52485]

[3224661]

master

[f17ce0Oc]
[0d46dbT]
[e98ad66]

[1e52485]

[3a24661]




hello world (master)$ git log —pretty=oneline

3a246611411a9ca%de8ad6aa9571586501046b90 Merge branch 'hello-earth®' into 'master’
1e52485a53¢cc699479766e5ed42caab7272¢c68b7 Merge branch 'master' of git.ece.iastate.edu:bbart
€98adb6e5468ee921fcbibl4b/e688ded9Tb9212 Change subject from world to earth
0d46dbfTb/b7878222e8404354e48dd26a1950270 Revert "Replace greeting with question”

fl7ce@cd6b3b6346Tbadd1e0041309328bcl8129 Merge branch 'improve-comments' into 'master’
8eb656ec5e368126486bbdb5T4af2f581bac7e391 Add doc comment to main function
bbf92ad2b@f4b859b6d76466358dfcfbfbad75e3 Add README.md
doT2t54b0979ateBd410654a69162927c9395217e Replace greeting with question
85762b00d392a49670cTd660749955f11c7dad9a Initial commit

Local Computer Remote Host
master master
[f17ce0OcC] [f17ce0Oc]
[0d46dbT] [0d46dbT]
[e98ad66] [e98ad66]
[1e52485] [1e52485]
[3224661] [3a24661]




Branch-Review-Merge
Workflow FAQ

e \What about files generated by software? (not directly
written by you)

e Can still use Git, but keep in mind the diffs will be
unmanageable, don’t bother examining them

e Resolve merge conflicts with “git checkout —ours” or
“git checkout —theirs”

e (This essentially ignores all of one team member’s
changes, so it is best to avoid this scenario.
Coordinate with your teammates so that only one
person is ever working on binary files at a time.)



Managing Files

e Web Pages

e For tutorials, how-to’s, or orientational documents,
write these documents as Markdown files, and then
Gitlab will render these as web pages for you

e Gitlab’s Markdown Reference:
e https://docs.gitlab.com/ee/user/markdown.html



https://docs.gitlab.com/ee/user/markdown.html

[![build status](https://3it.ece.iastate.edu/danc/NicroCA

# MicroCART
_Microprocessor Controlled Aeria! Robotics Team_

x*Project Statementsx: "TD create a modular platform for

Since 1998, MicroCART has been building aerial robots. Cu
ouilding a quadcopter that cen fly autonomously.

MicroCART has 3 areas of development:
- The *xquadcoptersx itself
The quadcopter hac been built from the ground up, ince
Zybo board that proviides the processor and a F2GA, an
props, a L.Po battery, a receiver for manual remote cc
that holds 1t all tog2ther.
- The ¥vground stationww
- The ground station is responsible for issuing importar
(like position data from the camera system) and issuin
Tor things like conTijuretion and path Tollowing direc
- The xxcantrals mndelxx
- The quadcopter processor is programned to implement a
a Simulink model to streemline the PID tuning process
effeclive characlerization ol Lhe quad.

## Sections

[Quadcopter] (quad/REAIME.md)

[Ground Station] (grourndStaticn/README.md)
[Controls] (controls/READMZ.mc)

## Docunentation

[How to demo the quadcopter] (documentation/how_to_demo.md)
[How to charge the LiPo batteries](docunentation/how_to_ch
[Continuous Integration FAQ](documentation/ci_faq.md)

[How to document things on Gitlab] (docunentation/how_to_do
[How to update the website] (website/README.md)

[How to use Git] (documentaticn/how_to_use_git.nd)

¥ Stable Releases
Tn hrowse stahle releases frem previous teams, view the [T

[<) README.m¢

MicroCART

Microprocessar Dantrailad Aanal Potahics aam
Project Statement: o create a mradular platfe m ‘or research in contrels and emaedeed systers.”

Since 1990, MicroCART has been kulld ng aer al robcts, Cusrently, we are bulle'ng a quascopter that ¢:
gamonomeoeusly.

MicraCGA< | has 5 Ereas of develooment:

» The quadcopter itsell
2 The quaddcoptar has aeen built froy the graunc v, incorpo-ating a Zyba baara that arov das 1
proecesser ard a FRGA, an IML sansor, moto s, arops, a LiPo batiery, a receiver for mant. al ran
cearel, and a frare that holds 't al tegether,

* The ground station
> The graunc statior ig responsible *or igsuing v sortant Sata to the quac (like sos'tior dat f-on
camara systam) ard issu g commandds to tha quad far things like carfiguration and path Solloy
direcdves.

» The controls model
5 The quadeopter processoer i3 prog-ammed to imalement a PID controller. We use a Simulink me
stream ire the FID tunirg orocess ard to facilitate effective character zat on of the quad.,

Sections

Quaccopter
Ground Station
Controls

Documentation

How ta derw the guadcopter
How 10 charge the LiPe batteies
Continuaus Intagration FAQ

How 10 docurent things on Gitlas
How to apdate the wehbsite

How ta use Git

Stable Releases

Tc brovise stakle releases frem previous tea s, view the Tags.



Review How to Manage

e Tasks
e Define and track tasks with Gitlab Issues

e Communication Channels

e Use Gitlab issue threads whenever you are talking
about tasks

e Files
e Use Git and Gitlab Merge Requests
e Use Markdown to turn files into web pages on Gitlab



Questions?



Activity



