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Pi Setup/Git Intro
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Weekly Focus
Exam/CPS Introduction
Raspberry Pi
12C Bus
Python/Sensor
5PI
SPI
Network Interface

MOTT/Flask

Reading
Ref 1 Chapter 1

Ref 2 Chapter 1-3

Ref 4, Ref 5

Ref 7 Chapter 1

Ref 7 Chapter 2

Ref 7 Chapter 14

Final Exam Tues 5/4 10:10-12:10
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Monday
3/8: Exam 1
3/15: Pi Intro/UART Bus
3/22:12C Bus
3/29: Classes/Modules
4/5: SP| Bus Overview

4/12: SPI HDL Design

4/19: Ethernet Interface

4/26: Flask

Wed

3/10: CPS Introduction

3/17: Git/Github

3/24: Wellness Day
3/31: Pressure Sensor
4/7: 5PI HDL Design
4/14: Sensor Memory
4/21: MQTT

4/29: Open Topic

Lab

Project 5 Raspberry Pl Setup

Project 6 12C Pressure Sensor

Project 7 SPI Connected 1/O

Project 8 Network Interface

https://engr210.github.io/



https://engr210.github.io/

Raspberry Pi/lUART

Metwork:
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Workstation Serial Interface

UART

A




Connecting the Pi



Connecting with Putty

« Connect USB cable
* Determine the COM port of FTDI cable
» Connect to COM port using Putty
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Console Connections
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iy Device Manage — O
File Action View Help
&= ||

v &% bl-scic-T2n1vi2 -

| Audic inputs and outputs
% Batteries
0 Bluetooth
® Cameras
[ Computer
- Disk drives
[G& Display adapters

w i Firmware

ﬁ System Firmware 1.19.2

== IDE ATA/ATAPI controllers
3% Imaging devices

@ Mice and other pointing devices
[ Monitaors

v & Ports (COM &LPT)
ffl USE Serial Port (COM13)

[
T A

™ Printers

Ll Processors

B Security devices

!‘t Software components
B Software devices

1 Snund viden and name contrallerc
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% PuTTY Configuration 7 >
Categony:
= Sgssiun Basic options for your PuTTY session
""" Logging Specify the destination you wart to connect to
[=)- Terminal o
.. Keyboard ’_‘saudJQL _Speed
Bl [com15 | [1152000 ||
- Features Connection type:
= Window (ORaw (i Telnet (D Rlogin (O SSH| (@) Serial
ﬁppearance Load, save or delete a stored session
- Behaviour
.. Tranzlation Saved Sessions
- Selection | |
- Colours .
Default Settings
[=- Connection aws_lora Load
- Data batman Save
- Proy conduit console =
lab2_silo
- Telnet mysio Delete
- Rlagin pi
- 55H
- Senal Close window on exit:
(JAways  (JNever  (®) Only on clean exit
About Help Qpen Cancel
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Might have to hit Enter a couple of times ...
Username: pi
Password: e101class

BB COM15 - PuTTY - O X
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Connecting with Mac/Linux

* Connect the USB/Serial Cable

 Look in the /dev directory to find name of device.
« Linux: ttyUSBx where x is an integer starting at O
« MacOS: cu.x where x is likely something like usbserial

« Connect to the device using screen
* https://pbxbook.com/other/mac-tty.html
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https://pbxbook.com/other/mac-tty.html

dev : bash — Konsole x

File Edit View Bookmarks Settings Help

hidraw® loop20 ptmx ttyll tty51 ttyS12 : vcsald
hpet loop3 ttyl2 tty52 ttyS13 vcsad
loop4 random ttyl3 tty53 ttyS14 vcsab
hwrng loop5 rfkill ttyl4d tty54 ttyS15 vcsab
btrfs-control loopb ttyl5 tty55 ttyS16 vcsal
loop? rtcd ttyl6 tty56 ttyS17 ¢
kmsg loop8 ELE] ttyl? tty57 ttyS18 ttyUSBO® vga_arbiter
loop9 sdal ttyls tty58 ttyS18—uhid vhei
loop-control ttyl9 tty59 ttyS2 uinput vhost-net
onsole loopB sgl tty2 ttyé ttyS20 urandom vhost-vsock
loopl mcelog sgl tty2e tty60 ttyS21 userio vmci
pu_dma_latency loopl® mem tty2l tty6l ttyS22 vcs vsock
loopll memory_bandwidth snapshot tty22 tty62 tty523 wesl zero
loopl2 midi tty23 tty63 ttyS24 vcs2
loopl3 sr@ tty24 tty7 ttyS25 vwvcs3
loopl4 tty25 tty8 ttyS26 vcs4d
loopl5 network_latency tty26 tty9 ttyS27 wvcs5
loopl6 network throughput tty27 ttyprintk ttyS28 vcsé
loopl7 null tty28 ttysSe ttyS29 wves7
loopl8 port tty29 ttysSl ttyS3 vcsa
loopl9 ppp tty3 ttyS1e ttyS30 vcsal
loop2 psaux tty30 ttySll ttyS31 vcsa2
bhimebaug@r t |
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dev : bash — Konsole

File Edit View Bookmarks Settings Help
bhimebau@mercury: $ screen /dev/ttyUSBO 115200)
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SCHOOL OF INFORMATICS, COMPUTING, AND ENGINEERING




[ dev:

File Edit View Bookmarks Settings Help

el01-986246 login: |
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After logging into the machine:

« Username: pi
 Password: e101class

dev : screen — Konsole

File Edit View Bookmarks Settings Help

el01-986246 login: pi
Password:
Last login: Sat Sep 26 13:17:18 BST 2020 on ttyl

Linux el01-986246 5.4.51-v7+ #1333 SMP Mon Aug 10 16:45:19 BST 2020 armv7l
pi@el01-986246:~% |
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Determine IP Address

* If you are in Luddy, the PI will connect automatically to IU
DeviceNet

* You should have an IP address that begins with 140.
« Use the command ifconfig to verify address of wlanO interface
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File Edit View Bookmarks Settings Help

el01-986246 login: pi
Password:
Last login: Sat Sep 26 13:17:18 BST 20820 on ttyl
Linux e101-986246 5.4.51-v7+ #1333 SMP Mon Aug 10 16:45:19 BST 2020 armv7l
pi@el®l-986246:~% ifconfig
eth®: flags=4099<UP,BROADCAST ,MULTICAST> mtu 1500
ether b8:27:eb:63:06:6T txqueuelen 1000 (Ethernet)
RX packets 8 bytes 0 (0.0 B)
RX errors @ dropped @ overruns © frame 0
TX packets @ bytes 0 (0.0 B)
TX errors 0 dropped © overruns @ carrier @ collisions O

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x1l@<host>
loop txgqueuelen 1000 (Local Loopback)
RX packets 12 bytes 720 (720.0 B)
RX errors @ dropped @ overruns @ frame 0
TX packets 12 bytes 720 (720.0 B)
TX errors 0 dropped © overruns @ carrier @ collisions @

wlan@: flags=4165<iUPf,BROADCAST, RUNNING, MULTICAST> mtu 1500
inet| 140.182.150.208 netmask 255.255.252.0 broadcast 140.182.151.255
inets Te8@yth327:d237:0e97:7089 prefixlen 64 scopeid Ox20<link>
ether b8:27:eb:36:53:3a txqueuelen 1808 (Ethernet)
RX packets 265 bytes 18023 (17.6 KiB)
RX errors @ dropped @ overruns @ frame O
TX packets 475 bytes 73637 (71.9 KiB)
TX errors 0 dropped © overruns @ carrier @ collisions @

pi@el01-986246:~% |
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SSH to this IP Address

#8 PuTTY Configuratien ? st
Category:
- S_ession Basic options for your PuTTY session
. i~ logging Specify the destination you want to connect to
=~ Temina
- Keyboard Host Name (or IP address) Port
- Bel | 140.182.150.208] |22 |
- Features Connection type:
= Window (O Raw () Telnet () Rlogin @ 55H () Sedal
Appearance Load, save or delete a stored session
- Behaviour
... Translation Saved Sessions
- Selection
- Colours DefaL (pi) 140.182.150.208 — Konsole X
(=) Connection aws_I——; 5 ] .
. Data batme File Edit View Bookmarks Settings Help
-~ Prowy e bhime
- Telnet lab:}f—
- Rlogin
- 55H

- Seral
arning: Permanently added '140.182.150.208' (ECDSA) to the list of known hosts.
pi@l40.182.150.208's password:
Linux e101-986246 5.4.51-v7+ #1333 SMP Mon Aug 10 16:45:19 BST 2020 armv7l
' e Oct 13 13:18:41 2020
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Not at Luddy ...

« Use the raspi-config utility to add the name and password of
your wireless access point.

* Run the command using sudo. For Example:
* “sudo raspi-config”
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File Edit View Bookmarks Settings Help
pi@el®1-986246:~% sudo raspi-configl]j

dev : screen — Konsole

File Edit View Bookmarks Settings Help
Raspberry Pi 3 Model B Rev 1.2

Raspberry Pi Software Configuration Tool (raspi-config)

1 Change User Password Change password for the 'pi' user
] Network Options Configure network settings
Boot Options Configure options for start-up

Localisation Options Set up language and regional settings to match your
Interfacing Options Configure connections to peripherals

Overclock Configure overclocking for your Pi

Advanced Options Configure advanced settings

Update Update this tool to the latest version

About raspi-config Information about this configuration tool

D00 =N &)

<Select> <Finish=
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dev : screen — Konsole

File Edit View Bookmarks Settings Help

—— ] Raspberry Pi Software Configuration Tool (raspi-config) b————

N1 Hostname Set the visible name for this Pi on a network
2 Wireless LAN Enter 55ID and passphrase

N3 Network interface names Enable/Disable predictable network interface na
N4 Network proxy settings Configure network proxy settings

=Select= =Back=

INDIANA UNIVERSITY
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dev : screen — Konsole

File Edit View Bookmarks Settings Help

Please enter SSID

<Cancel=
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What is Version Control



] Afew possibilities ...

1. Copy files and directories
2. Localversion control system TIUN | UPTION 2 é

3. Centralized version control

4. Distributed version control | OP”DN 3 _UP_TION 4
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opy files and directories

Pros:

Simple

Low Time Investment

Cons:

Easy to corruptimportant files

Difficultfor teams

INDIANA

UNVERSITY BLOOMINGTON

IO~

=l

Dive Tools  Primary Drive (C) - 0 x

View Manage [2]

. H
T B

Pin to Quick Cop New Properties Select
access folder b i
Clipboard Organize Hew Open
« © 4 i > ThisPC > Primary Drive (C)
S« Edit View Search
~ O ThisPC ame
J 3D Objects Logs -1
I Desktop NVIDIA
Perflogs 4096
Documents
Program File 4096
4 Downloads : -
Frogram il
b Music ShadowPlay
& Pictures B

B Videos

5 i Primary Drive (C:)
< DVD RW Drive (E)
= Extra Space (F)

8items

() Xcade Index Templates
i:] = [ = o |(#- q

@ Applications

Users

Windows

=i About ._.ools.pdf [l 64BitConversion [ Carbonindex

Developer »  [5 About Xcode.app & Core Image {3 Cocoat.._pindex
Library (& Applications & Cocoalndex
i lost+found £ Documentation [ Cocoalavalndex

SEARCH FOR @ system 3 Ecamples 3 cPusrusindex
Today i users i e 5
Vesterday ) Headers
past Weei 8 wibrary
(3 At images 5 Makefies
(1 A0 Movies Platforms
3 Prvate

] Al Documents SDKs

24 MacRook » (35 Develaper » (1] Extras » (1] Xcode Index Templates

10 items, 25 G avallable ”




Local version control system

Pros:
— Relatively Simple
— Does not require connectivity
Cons:
= EggsIn One Basket

= Difficultforteams
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Local

Computer

Checkout

Version Database

Version 3

Version 2

Version 1




| Centralized version control

*  Pros:

— Enables team collaboration

SUBVERSION

O'REILLY*

shared
repository

» Requires availability of shared repo
= Entire history stored on central repo f I \

— Fine Grain control of repository permissions

« Cons:
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mercurial

0 git (/darcs

] Distributed Version Control

Server Computer

Version Database

Y PrOS: Version 3
— Each user has a full mirror of repository

— Scales to very large development teams

Computer A Computer B

* Cons:
T A

= Lack of fine grain permission

= Requires investment to master

w INDIANA UNNVERSITY BLOOMINGTON




Git History



] Git History

* Linux Kernel Development Team Selected DVCS BitKeeper in ('02)
« Licensing issue emerged with BitKeeper ('05) -

* Linus Torvalds led effortto create a new DVCS called git ('05)

+  Git Goals — Fast
Simple Design
Strong support for branching
Fully Distributed
Able to handle large projects like Linux Kernel
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Pro Git Book



1. Getting Started

SECOND EDITION

1.1 About Version Control
1.2 A Short History of Git
1.3 What is Git?

1.4 The Command Line
1.5 Installing Git

1.6 First-Time Git Setup
1.7 Getting Help

] Pro Git Book

1.8 Summary

[

. Git Basics

1. Available for Free

2.1 Getting a Git Repository
2.2 Recording Changes to the Repository
2.3 Viewing the Commit History

2. First 3 chapters provide the big ideas apress EEELEEEE

2.5 Working with Remotes

2.6 Tagging
2.7 Git Aliases
2.8 Summary

— Other chapters have helpful information

3. Git Branching

3. Written by Scott Chacon (Github Founder ‘08)

3.1 Branches in a Nutshell
3.2 Basic Branching and Merging

3.3 Branch Management

4. Used extensively in professional contexts 54 Brcin Workion

3.7 Summary

https://qit-scm.com/book/en/v2
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https://git-scm.com/book/en/v2

Git Introduction



] Git Difference...

1. Version control systems typically store differences between files

2. Git depends on the fact that disk space has become more available.

— Stores snapshots of files/directories Checkins Over Tine

\ 4

File A —> A1

A2

Typical VCS File Deltas ——————

\ 4

File B Al —» A2

File C —» Al —> A2

4

A3

Figure 4. Storing data as changes to a base version of each file
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Git Approach Using Snapshots

= o

Checkins Over Time

File A
| ] | foﬁf o
File B { B ) & ;
’ T, - .- __________ .. i .- _________ .- ", Fa LY i
File C C1 c2 : c2 ; c3

Figure 5. Storing data as snapshots of the project over time
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Git Workflow

Working Staging
Directory Area

Checkout
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the project

.git directory
(Repository)




Local \

Repos
Version Database

version 3

version 2

version 1

IU GitHub

-~

~
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Remote
Repos

Version Database




Example

IU GitHub

b [0




Create Remote Rep

ository at https://qgithub.iu.edu/

\_

~
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U GitHub

-~

Remote
Repos

Version Database

version 1

\J

_/



https://github.iu.edu/

Clone new repository from the Pi
% git clone https://github.iu.edu/username/repo.git

I U GitHub
a g )
Remote
Repos Repos
Version Database Version Database
e —-

'/ & "

w INDIANA UNNVERSITY BLOOMINGTON




% cd repo
% vim newfile.py
% git add newfile.py

% git commit —m “started on python file”

)

Local
Repos

Version Database

version 2

version 1

m INDIANA UNNVERSITY BLOOMINGTON

U GitHub

-~

~

Remote
Repos

Version Database

version 1

\_

%




% git push

)

Local
Repos

Version Database

version 2

version 1

U GitHub
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Remote
Repos

Version Database

version 2
version 1
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