Lab 1

Embedded Linux Development Environment



Multiple OS Iin a PC

= VMware
VMware Workstation 16 Player

VMware Workstation Player
Weilcome to VMware -
Workstation 16 Player VMware Workstation Player is an ideal utility for running a single virtual
machine on a Windows or Linux PC. Organizations use Workstation
Player to deliver managed corporate desktops, while students and
educators use it for learning and training
WORKSTATION - ,
PLAYER™ The free version is available for non-commercial, personal and home

E = use. We also encourage students and non-profit organizations to
benefit from this offering.

1 6 Commercial organizations require commercial licenses to use
Workstation Player.

Need a more advanced virtualization solution? Check out Workstation
Pro.

Try Workstation 16.0 Player for Windows Try Workstation 16.0 Player for Linux

DOWNLOAD NOW > DOWNLOAD NOW >



Multiple OS Iin a PC

= Oracle Virtual Box

About
Screenshots
Downloads
Documentation
End-user docs
Technical docs
Contribute

Community

Download VirtualBox

Here, you will find links to VirtualBox binaries and its source code.

VirtualBox binaries

By downloading, you agree to the terms and conditions of the respective license.

« VirtualBox 5.1.12 platform packages. The binaries are released under the terms of the GPL version 2.
o =Windows hosts

=0S X hosts

Linux distributions

=»Solaris hosts

o o o

« VirtualBox 5.1.12 Oracle VM VirtualBox Extension Pack > All supported platforms
Support for USB 2.0 and USB 3.0 devices, VirtualBox RDP, disk encryption, NVMe and PXE boot for Intel cart
The Extension Pack binaries are released under the VirtualBox Personal Use and Evaluation License (PUEL).
Please install the extension pack with the same version as your installed version of VirtualBox:
If you are using VirtualBox 5.0.30, please download the extension pack = here.

* VirtualBox 5.1.12 Software Developer Kit (SDK) = All platforms



LinuXx

Deblan
Ubuntu
Linux Mint

Redhat
CentOS
Fedora



Development Environment

Host:Windows PC Target: Embedded Linux
Application
Serial program
VMware player Port Embedded Linux
kernel

Linux Host fBooting

Flash Memory
192.168.0.2 192.168.0.120 192.168.0.60

Ethernet

Bridged
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Properties
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IP address
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VMware Player

VMware Workstation 16 Player (Non-commercial use only)

Player « =% [E]j

File > [37 New Virtual Machine.. Ctrl+N

Bevec Open... Ctrl+O

Removable Devices > Download Virtual Appliance

Send Ctrl+Alt+Del Preferences...

Manage : l_' Create a New Virtual M
T Full Screen Ctrl+Alt+Enter | +| Create a new virtual machine, whic
==l ’

top of your library.
Unity
Help > g ]
_ D‘l Open a Virtual Machin
i I Open an existing virtual machine, w
[ e the tnn nf wnnr likrare




VMware Player

= Select Ubuntu2004.vmx

VMware Workstation 16 Player (Non-commercial use only) -

Player v [ ~ 0 [[:]j

| B ——— |
@ Home

Open Virtual Machine

0\ « 2 CJAF (C) » Virtual Machines > Ubuntu2004

—
| Ubuntu2004
i v

— T M =204

Ubuntu &4-bit o ~
) o=
— @ LY PC

Ubuntu2004_64 .
. T N EDRL Ubuntu2004.vmxlck
— .

Ubuntu2004_64 4+ C2ZC L Ubuntu2004.vmx




VMware Player

= Select Ubuntu2004 and play

% VMware Workstation 12 Player (Non-commercial use only) - a X

Player v | » = B g

~
@ Home
B Ubuntul2_64
ﬁ Ubuntul404_g4
\_"F_L_l Ubuntul2045_64
B Ubuntul404_32
B Ubuntul2_32

ﬁ Ubuntulg043_32 Ubuntul204 64
ﬁ Ubuntul6043_g64
State: Powered Off
B Cent0574_64 08S: Ubuntu 64-bit
Version: Workstation 12.x virtual machine
B Windows XP Professional
RAM: 1 GB

[ ; Cent0S68

[ i Ubuntu 64-bit p» Play virtual machine

B Ubuntu 64-bit _‘,ﬁ' Edit virtual machine settings

|% Centos72_32 W
<




VMware Player

= Or double click Ubuntu2004.vmx In the

folder Ubuntu2004
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Log In

= |D:control password:

= |D:root password:control
= OIRA ZOIED} Ot B AR20= Ctrl-Alt

Ubuntu2004 - VMware Workstation 16 Player (Non-commercial use only)

Player « " v @ C[]j \L"j P @




Open Terminal

= pwd: print working directory
= |s: list directory contents

Ubuntu2004 - VMware Workstation 16 Player (Non-commercial use only)
Player + |1 ~ & O [§

Activities (-] Terminal - Feb 19 17:03

>
- M control@ubuntu: ~ Q =

:~S pwd

“.s /home /control

:~§5 s

reg.log
b




New Terminal

= Right button click
= Select New Window

Ubuntu2004 - VMware Workstation 16 Player (Non-commercial use only)

Ml S

Player || ~ = O, [§

Activities (-] Terminal «
AllWindows

Mew Window

Preferences
Remove from Favorites

Quik




Check IP address

= Sudo apt install net-tools
= |fconfig

[+1 control@ubuntu: ~

$ ifconfig
ens33: flags=4163<UP,BROADCAST ,RUNNING,MULTICAST> mtu 1500
inet 192.168.30.132 netmask 255.255.255.0 broadcast 192.168.30.255
ineté feB80::3cad:54ae:1a18:fffc prefixlen 64 scopeid @x20<link>
ether 00:0c:29:4b:b6:76 txqueuelen 1008 (Ethernet)
RX packets 359 bytes 225913 (225.9 KB)
RX errors @ dropped ©® overruns 8 frame @
TX packets 197 bytes 17394 (17.3 KB)
TX errors © dropped © overruns @ carrier ® collisions 8

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid Ox10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 173 bytes 14659 (14.6 KB)
RX errors @ dropped © overruns @ frame ©
TX packets 173 bytes 14659 (14.6 KB)
TX errors @ dropped © overruns @ carrier 8 collisions 8




Make working directory

= mkdir: make directory
= cd: change directory
= vi hello.c

control@lab-pc2: ~/work/hello

control@lab-pc2:~$ cd work
control@lab-pc2:~/work$ mkdir hello
control@lab-pc2:~/workS cd hello
control@lab-pc2:~/work/hello$ vi hello.clj



VI

= Press ‘a’ key to start to enter

control@lab-pc2: ~fwork/hello

"hello.c" [New File]




VI

= Start typing

control@lab-pc2: ~fwork/hello

¢ ¢t ¢+ ror oot or ot orotrorortri®irrirmNm

"hello.c" [New File]




= To finish typing press ‘esc’ key

control@lab-pc2: ~fwork/hello
#include <stdio.h>

void main(void)

printf("Hello\n");

ot oo oot orororororororrrorore =

"hello.c" [New File]




VI

= To save and quit press wqg’ and Enter

#include <stdio.h>
void main(void)

printf("Hello\n");

oo oot orororororororrorrrole

IWQg




Compile and run

= gcc hello.c

control@ubuntu: ~fwork/hello

5 gcc hello.c
S s

hello.c

5 ./a.out

control@ubuntu: ~fwork/hello

S gcc -o hello hello.c
S 1s

5 ./hello
Hello




VI

= ‘vi hello.c’ to start editing

= Move the cursor using arrow keys or
‘h,J.k,I' keys

= Press ‘I to insert pes

control@lab-pc2: ~fwork/hello
#include <stdio.h>

vold main(void)

{
1

printf("Hellof{n");




VI

= To finish typing press ‘esc’ key
= To save :w’ and Enter
= To quit :q’ and Enter

o

control@lab-pc2: ~/work/hello

#include <stdio.h=

void main(void)

{

printf("Hello World\n");
k




VI

= To delete a character press ‘X’
= To append a character ‘a’

= To copy a line 'yy’

= To paste a line p’

= To delete and copy a line ‘dd’

= To delete and copy multiple lines “#dd’, for
example ‘5dd’ to delete and copy 5 lines

= Toinsert aline ‘0’
= To cancel the last action ‘U’



VI

= Line number “:set nu’

= Replace a pattern “:%s/old/new/

= Quit without saving “:q"

= To copy from line number #1 to line

number #2 to the next line of #3
“H1 H2Cc0oH3

= To move from #1 to #2 to the next line of
H#3 “H1 HZM#HES

= To delete from #1 to #2 “:#1 #2d’



Text Editor

Computer

& Home

i Desktop
i Documents
i Downloads
il Music

[®] Pictures

H Videos

= File System

£l Trash

Network

il Memasarm o Rl

F® Home

@

a.out

#inct

'L

B

el

¥ Open With Text Editor
Open With Other Application...
Cuk
Copy

Make Link
Rename...
Copy to >
Move to 3



Computer

@ Home

ginch
& Desktop i :

vol

i

[y Documents
a.out hello.c
&4 Downloads
il Music

= e hello.c (~/work/hello) - gedit
im] Pictures

@ videos !', P Open ~ m Save g.
= File System hello.c &

@ Trash #include <stdio.h>

Network

void main(void)
izl Browse Net... {

}

printf("Hello World\n");



Basic Linux Commands

= cd: change directory
= mkdir. make a new directory

= rmdir: remove a directory, Directory
iIncluding files or sub-directories cannot be
deleted

= cp: copy one or more files to another
location

= rm: remove files and directories
= |s: |ist files



Ubuntu Desktop

Computer

@@ H

hetlo.c {-/work/hello) - gedi:

BMow - Mo &

Workspace Switcher

3 13 ) 9:10PM 2 control




Shut Down

= Do not just close the VMware window

O X

» 3 B=48dd @ g @ E
$ f3 4)) 9:12PM 2 control
System Settings...
Displays...
Startup Applications...
Updates Available...

Q  search Printers

Lock Screen
Log Out...
Suspend
Shut Down...

Are you sure you want to close all programs and shut down the computer?

| Restart | | Cancel ||5hLI|:DDWﬁ




Exercise

= Hello World€ 1081 T 2lE o= X & ] &4
S ViICIeHHE AIE06t{ HE St —?— linux
host2t targetOfl Al 252+ &6l E & Al L.




File Sharing with Windows

= Edit virtual machine settings

%4 WMware Workstation 12 Player (Non-commercial use only) - O X

Player v | I = B I

~
@Home
=
r-g"j Ubuntu1204_64
|l
F Ubuntul2_64
F Ubuntul404_64
F Ubuntul2045_64
F Ubuntul404_32
F Ubuntul2_32

E Ubuntu16043_32 Ubuntul204_64

[ F Ubuntu16043_64

State: Powered Off

Ii CentO574_64 08: Ubuntu 64-hit
Version: Workstation 12.x virtual machine
[ F Windows XP Professional
RAM: 1 GB

[ F Cent0568

[i Ubuntu 64-bit p» Play virtual machine

[i Ubuntu 64-bit ﬁ Edit virtual machine settings

i T l Centos72_32 W
<




Virtual Machine Settings

%7 YMware Workstation 12 Player (Non-commercial use only)

F‘Iayerv| = -

File 3

-

Pouwer

Remaovable Devices
send Cirl+&lt+Diel
Manage Install viware Toals,,,
Message Log

r

Full Screen Ctrl+Alt+Enter
[ ity Virual Machine Seftings,,, Cil+D

Help 3

Exit
_‘ L I P L e

CentQS

F
Centos Cent0S68
Cent0S511




Folder sharing

E. Virtual Machine Settins

Hardware Options |

Settings | Summary —Folder sharing

|_§]JGeneraI Cent0568 L\. Shared folders expose your files to programs in the

b Power virtual machine. This may put your computer and
your data at rigk. Only enable shared folders if you

GII Shared Folders  Enabled trust the virtual machine with your data.

@Wware Tools Time sync off " Disablad
=
:m;:; . Not ted {* Always enabled
utologin ot suppor
£ Enabled until next power, off or suspend

Folders
MName | Host Path

Remove Properties




Folder sharing

3 . " . - - P — K
E ¥Yirtual Machine Settings x| J
Hardware Options |
Settings | summary | |—Folder sharing
| General ; E— = rograms in the
i:I-IPD'A'er Add Shared Folder Wiza x|[fegramsin
folders if you
|1 shared Folders Lta,
YMware Tools
Eumw Welcome to the Add Shared
2 autologin Folder Wizard
lispend
VMWARE Thig wizard will guide you through the steps of
WORKS adding a new shared folder to your virtual :I:[
PLAYER ‘ machine.
J Properties |
= Back Mext = Cancel
QK Cancel Help




Folder sharing

Virtual Machine Setlins

Hardware Options |

Settings | Summary [ [ Folder sharing

'EIGE”E'E' Add Shared Folder Wizard xfoarsin be
Power .

[}/ shared Folders Name the Shared Folder nglldersfvou

VMware Tools What would you like to call this shared folder?
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Folder sharing

E' Virtual Machine Settins

Hardware Options |

Settings | Summary | |‘Folder sharing

=l General Add Shared Folder Wizard i it

h' Power -
i folders if you
@' chared Folders Mame the Shared Folder vy

'l.l'Mware Toals What would you like to call this shared folder?
Unity
%BAuthogin

—Host path
ID:‘&"‘;|L

—Mame

ID

J Propetties |




Folder sharing

E' Virtual Machine Settins

Hardware Options |

Settings | summary | |-F::4der sharing

=l General Add Shared Folder Wizard :r‘:gp':ﬂf;:? -

P> Power ) ) i folders if you
@' Shared Falders Specify Shared Folder Attributes Lo

@M‘Mware Tools Specify the scope of this shared folder,

Unity
&p Autologin Additional attributes

| Enable this share

[~ Read-only

J Properties |




Folder sharing

E"—fm_f_-__ (T I
Virtual Machine Settings ﬂl
Hardware Options |
I Settings | Summary | [ Folder sharing
I_g]]General Cent0sss L\". Shared folders expose your files to programs in the
P Power virtual machine. This may put your computer and
I your data at risk. Only enable shared folders if you
)l Shared Folders  Enabled trust the virtual machine with your data.
'l.n'M.ware Tools Time sync off " Dizabled
:ng , Not e % Always enabled
utologin ot suppar
g PRe " Enabled/until next power off o suspend
~Folders
Mame | Host Path | |
Qo D: i
WE E:4ft
Add... Remove Properties
oK Cancel Help




Folder sharing

Computer

+ ©Other Locations

T Recent On This Computer 0 Recent
% Starred |@'| Computer * Starred
(i Home Networks (it Home
[ Desktop {gj windows Network [ Desktop
= Documents [El Documents
' Downloads ¥ Downloads
J1 Music 7 Music
[«] Picktures [«] Pictures
i Videos
control@ubuntu: /mnt/hgfs

fif Trash

cd /mnt/hgfs

S 1s

+ Other Locations




USB memory

%4 Ubuntu1204_64 - VMware Workstation 12 Player (Non-commercial use only)
Player~ | 11~ @ B
File >

Power >

Removable Devices > CD/DVD (SATA)

O
£ Send Ctrl+Alt+Del ¥ Network Adapter >
A, Manage > Printer >
v Sound Card >

TT Full Screen Ctrl+Alt+Enter
D._] Unity Genesys Logic USB Storage > Connect (Disconnect from host)

Help S Realtek USB2.0-CRW > Change Icon..

Silicon Motion Web Camera > B8 show Icon
Exit XMOS USB Audio 2.0 >

Prolific USB-Serial Controller D >
Prolific ATAPI-6 Bridge Controller >
USB-CANmodul GW-002 >
Prolific ATAPI-6 Bridge Controller >
Prolific USB-SATA Bridge

Ubuntu1204_64 - VMware Workstation 12 Player X

@™ A USB device is about to be unplugged from the host and

'-g/ connected to this virtual machine. It will first be stopped to enable
safe removal. With some devices, the host may display the
message "The device can now safely be removed."

[ ] Do not show this message again




USB memory

control@lab-pc2: /media

7489-2D9C

Devices

U 32GBFi...

Computer
& Home
Ed Desktop
i Documents
£3 Downloads

/media$s
/media$s
/medias cd
~5 cd /media
/medias 1s
floppy0
/medias

control@lab-pc2:
control@lab-pc2:
control@lab-pc2:
control@lab-pc2:
control@lab-pc2:

control@lab-pc2:

-

System Volume
Information



