Setting up C Programming Environment



Before you start..

Please note that this is “NOT"” a required part of the
course and is not a homework.

This manual is written for someone who has never
programmed / never used Linux before.

If you have background knowledge, you can ignore this.

If you have any questions, please email
Yooniji Shin  ys2476(@columbia.edu

Don’t be scared, programming is fun! Enjoy :)


mailto:ys2476@columbia.edu
mailto:ys2476@columbia.edu

Install VirtualBox

| .Visit http://www.virtualbox.org/wiki/downloads

2. Download VirtualBox platform packages for your OS

3. Open the Installation Package by double clicking

MAC

| VirtualBox

P4 4 jtems, 16.9 MB available

)
=
1 Double click on this icon:
.

UserManual.pdf

VirtualBox.mpkg

Run the VirtualBox application
from the Applications Folder:

”

Applications

VirtualBox_Uninstall.tool

PC

1%l Oracle VM VirtualBox 4.12 Setu X )
Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

{_,_I VirtualBox Application Oracle VM VirtualBox 4. 1.2
== 4 VlrtuaIBox USB Support application.
l; """"" VirtualBox Networking
T +| virtualBox B
| % vlrtual i Hndge This feature requires 129MB on
P S~ | VirtualBox Host-C| o hard drive, It has 3 of 3

I VirtualBox Python 2.x Su
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subfeatures selected. The
subfeatures require 336KB on vo...

ol

Location:  C:YWProgram FilesWOradeYvirtualBox Wt

Browse

Version 4.1,2

ion 4.1, | Disksage | | <Back | cancel |
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Install VirtualBox

4. Click continue and finish installing VirtualBox

MAC PC

~ o w Install Oracle VM VirtualBox i Oracle YM VirtualBox 4.1.2 Sety - Hlea o244 S
Installing Oracle VM VirtualBox
Oracle VM VirtualBox 4.1.2
© Introduction

© Destination Select
© Installation Type R l Please wait while the Setup Wizard installs Oracle VM VirtualBox 4.1.2. This may

: r i 5
@ Installation take several minutes

PR Running package scripts...
8 2umary Status: Copying new files

Install time remaining: Less than a minute ,

YW1 ‘
.Q ‘

» . Go Back Continue |

m— —— y Version 4.1,2 | < Back Next > | Cancel l

5.When finished installation, close the window.



Download Linux

| .Visit the page
http://www.ubuntu.com/download/ubuntu/download

2. Choose the Latest version of Ubuntu and 32-bit
and click “Start Download”

Download

Windows Instalier

Download Ubuntu

Click the big orange button to
download the latest version of
Ubuntu. You will need to create a
CD or USB stick to install Ubuntu.

Our long-term support (LTS)
releases are supported for three
years on the desktop. Perfect for
organisations that need more
stability for larger deployments.

Additional options
Take a look at a full list of our

previous versions and alternative
downloads >

Alternative downloads CDs  Upgrade T & Ubuntu

Download options

| Ubuntu 11.04 - Latest version

Download started

Ubuntu 11.04
32-bit

| 32-bit {recommended)

If you're running Windows Other ways to get Ubuntu

You can use Ubuntu Windows installer to run Ubuntu Order CDs >

alongside your current system. \itsitar e

Ubuntu Windows Installer »

CLICK



http://www.ubuntu.com/download/ubuntu/download
http://www.ubuntu.com/download/ubuntu/download

Install Linux using Virtual Box

|. Run VirtualBox by double-clicking the icon

2. Click “New” button on the top left corner

MAC

&

New Settings

Start

Discard

Oracle VM VirtualBox Manager

& Snapshots

Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your
computer. The list is empty now because you haven't created any
virtual machines yet. & ~4V'

o , 3
7

In order to create a new virtual machine,
press the New button in the main tool bar
located at the top of the window.

You can press the 3?7 key to get instant help,
or visit www.virtualbox.org for the latest
information and news.

Discard

) snapshots

Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer, The listis empty
now because you haven't created any virtual machines yet. Fe. ) ~4/ =

In order to create a new virtual machine, press the New ':‘“ >
button in the main tool bar located at the top of the window. ™

You can press the F1 key to get instant help, or visit
www.virtualbox.org for the latest information and news.




Install Linux using Virtual Box

3. Click “Continue” on the pop-up window

4.Type VM name, select “Linux” for the OS and choose
“Ubuntu” for the version.

MAC

Create New Virtual Machine

PC

VM Name and OS Type

Enter a name for the new virtual machine and select the type of the guest
operating system you plan to install onto the virtual machine.

The name of the virtual machine usually indicates its software and hardware
configuration. It will be used by all VirtualBox components to identify your
virtual machine.

Name

Ubuntu

0OS Type

Operating System: | Linux

Version: LUbuntu

( GoBack ) ( Continue )

@ Create New Virtual Machine e - =

VM Name and OS Type

Enter a name for the new virtual machine and select the type of the guest operating system you plan to install onto
the virtual machine.

The name of the virtual machine usually indicates its software and hardware configuration. It will be used by all
VirtualBox components to identify your virtual machine.

Name

Ubuntu

OS Type

Operating System: [Linux

Version: [Ubuntu

[ Next ][ Cancel J




Install Linux using Virtual Box

5. Choose the amount of memory to allocate (| suggest

choosing between 512 MB to 1024 MB)

6. Click Continue or Next
MAC

Create New Virtual Machine

Memory

Select the amount of base memory (RAM) in megabytes to be allocated to the
virtual machine.

The recommended base memory size is 512 MB.

Base Memory Size

U 512 MB

4 MB 3584 MB

PC

%
@ Create New Virtual Machine . — et
Memory
Select the amount of base memory (RAM) in megabytes to be allocated to the virtual machine.
The recommended base memory size is 512 MB,
Base Memory Size
y 1024 MB
4MB 8152 MB




Install Linux using Virtual Box

/. Choose create a new virtual hard disk

8. Click Continue or Next

MAC PC

-
=
N O Create New Virtual Machine @ Create New Virtual Machine . —
Virtual Hard Disk
Virtual Hard Disk
If you wish you can now add a start-up disk to the new machine. You can either
create a new virtual disk or select one from the list or from another location If you wish you can now add a start-up disk to the new machine. You can either create a new virtual disk or select
using the folder icon. one from the list or from another location using the folder icon.
If you need a more complex virtual disk setup you can skip this step and make If you need a more complex virtual disk setup you can skip this step and make the changes to the machine settings
the changes to the machine settings once the machine is created. once the machine is created.
The recommended size of the start-up disk is 8.00 GB. The recommended size of the start-up disk is 8.00 GB.
' Start-up Disk [V] Start-up Disk
(*) Create new hard disk @ Create new hard disk
() Use existing hard disk i
R 3 B () Use existing hard disk
Empty > [
" e Eth‘y‘ v,
\
|
( GoBack ) ( Continue )
Vz [ Next ] [ Cancel J




Install Linux using Virtual Box

9. Choose VDI (VirtualBox Disk Image)

| 0. Click Continue or Next

Create New Virtual Disk

PC

Welcome to the virtual disk creation wizard

This wizard will help you to create a new virtual disk for your
| virtual machine.

Use the Continue button to go to the next page of the wizard and
the Go Back button to return to the previous page. You can also
press Esc if you want to cancel the execution of this wizard.

Please choose the type of file that you would like to use for the
‘ new virtual disk. If you do not need to use it with other
virtualization software you can leave this setting unchanged.

File type

(*) VDI (VirtualBox Disk Image)
() VMDK (Virtual Machine Disk)
() VHD (Virtual Hard Disk)

() Parallels

Go Back [ Continue

\-/ Create New Virtual Disk -

Welcome to the virtual disk creation wizard

This wizard will help you to create a new virtual disk for your virtual machine.

Use the Next button to go to the next page of the wizard and the Back button to return to the previous page. You can also
press Cancelif you want to cancel the execution of this wizard.

Please choose the type of file that you would like to use for the new virtual disk. If you do not need to use it with other
virtualization software you can leave this setting unchanged.

File type

@ VDI (VirtualBox Disk Image)

() VMDK (Virtual Machine Disk)
| VHD (Virtual Hard Disk)

() Parallels

[ Next ][ Cancel




Install Linux using Virtual Box

| |. Choose “Dynamically Allocated” click continue.
This way, the size of your Virtual Hard Disk will grow

as you use.

MAC

(o BN ) Create New Virtual Disk

Virtual disk storage details

Please choose whether the new virtual disk file should be allocated
as it is used or if it should be created fully allocated.

A dynamically allocated virtual disk file will only use space on
your physical hard disk as it fills up, although it will not shrink
again automatically when space on it is freed.

A fixed size virtual disk file may take longer to create on some
systems but is often faster to use.

Storage details

{*) Dynamically allocated
() Fixed size

(" GoBack ) (Continue )

s

PC

@ Create New Virtual Disk

Virtual disk storage details

Please choose whether the new virtual disk file should be allocated as it is used or if it should be created fully allocated.

A dynamically allocated virtual disk file will only use space on your physical hard disk as it fills up, although it will not
shrink again automatically when space on it is freed.

A fixed size virtual disk file may take longer to create on some systems but is often faster to use,
Storage details

@ Dynamically allocated

(") Fixed size

[ Next JL Cancel




Install Linux using Virtual Box

| 2. Click the folder icon and choose the ubuntu iso

file you downloaded.

| 3. Select the size of the Virtual Disk (I recommend
choosing 8 GB) and click continue

MAC

[ BN Create New Virtual Disk

Virtual disk file location and size

Please type the name of the new virtual disk file into the box
below or click on the folder icon to select a different folder to
create the file in.

Location

Select the size of the virtual disk in megabytes. This size will be
reported to the Guest OS as the maximum size of this virtual disk.

Size

o O ‘ 8.00 GB

(" GoBack ) (Continue )

PC

g @ §§ I‘

@ Create New Virtual Disk -

Virtual disk file location and size

Please type the name of the new virtual disk file into the box below or dick on the folder icon to select a different folder to
create the file in.

Location

Ubuntyl

Select the size of the virtual disk in megabytes. This size will be reported to the Guest OS as the maximum size of this virtual
disk.

Size

——

| Y | 8.00 GB
4.00 MB 2.007B

[ Next ] [ Cancel




Install Linux using Virtual Box
| 4. Click Create

MAC PC

BOn (Create New Virtual Disk 2
Summary @ Create New Virtual Disk -
You are going to create a new virtual disk with the following Summary
parameters:
File type: VDI (VirtualBox Disk Image) You are going to create a new virtual disk with the following parameters:
Details: Dynamically allocated storage File type: VDI (VirtualBox Disk Image)
Location: /Users/yoonjishin/VirtualBox VMs/Ubuntu/Ubuntu.vdi EEGZ'S: gv{lwfmica\ﬂyv allg\t\?b:ji lsgoraea .
S ocation: C:\Users\Yoonji\VirtualBox YMs\Jbun untu, vdi
Size: 8.00 GB (8589934592 B) St 5.00 GB (3539934592 6) !
If the above settings are correct, press the Create button. Once If the above settings are correct, press the Create button. Once you press it the new virtual disk file will be created.

you press it the new virtual disk file will be created.

(Go Back) ('Greate‘) [ Gieale J[ Fance! ]
V =




Running Linux

| . Choose Ubuntu from left column and click Start

MAC & PC
o @9

New Settings Start Discard

Oracle VM VirtualBox Manager

@ Snapshots

@ General @ Preview

Name: Ubuntu
OS Type: Ubuntu

System

Base Memory: 1024 MB
Boot Order: Floppy, CD/DVD-ROM, Hard Disk
Acceleration: VT-x/AMD-V, Nested Paging

Display

Video Memory: 12 MB
Remote Desktop Server: Disabled

& Storage

IDE Controller
IDE Secondary Master (CD/DVD): Empty
SATA Controller
SATA Port O: Ubuntu.vdi (Normal, 8.00 GB)




Running Linux

2. Click continue on pop-up window

First Run Wizard

Welcome to the First Run Wizard!

You have started a newly created virtual machine for the first
time. This wizard will help you to perform the steps
necessary for installing an operating system of your choice
onto this virtual machine.

Use the Continue button to go to the next page of the wizard
and the Go Back button to return to the previous page. You
can also press Esc if you want to cancel the execution of this
wizard.

. \l
Co Back Continue !

PC

o First Run Wizarc

Welcome to the First Run Wizard!

You have started a newly created virtual machine for the first time, This wizard will help you to perform the steps
necessary for installing an operating system of your choice onto this virtual machine.

Use the Next button to go to the next page of the wizard and the Back button to return to the previous page.
You can also press Cancel if you want to cancel the execution of this wizard.




Running Linux

3. Click the folder icon and choose the ubuntu iso
file you downloaded and click continue and start

MAC

First Run Wizard

Select Installation Media

Select the media which contains the setup program of the
operating system you want to install. This media must be
bootable, otherwise the setup program will not be able to
start.

Media Source

| ubuntu-11.04-desktop-i386.iso (685.29 MB) % |

/ / 2 N
L Go Back ) L Continue )

PC

@ First Run Wizarc

\ ] J)

Select Installation Media

Select the media which contains the setup program of the operating system you want to install, This media must
be bootable, otherwise the setup program will not be able to start.

Media Source

Host Drive D:' d
Host Drive 'D:'

Host Drive ‘E:'

| ubuntu-11.04-desktop-amd&4.iso (698,20 M
VBoxGuestAdditions.iso (42.90 MB)

| C:WUsersWYoonjiwDownloadsWubuntu-11.04-desl
Attached to: Not Atiached

[7 Next ]l Cancel ]



Running Linux

4. Click Install Ubuntu

Ubuntu [Running]

Install

Welcome

Asturianu

Bahasa Indonesia e
Bosanski

Catala

Cestina

Dansk

Deutsch

Espanol

Esperanto
Eiskaia Try Ubuntu Install Ubuntu

Frangais

Gaeilge You can try Ubuntu without making any changes to your computer, directly
Galego from this CD.

H ki . . . .

> fvatat! Or if you're ready, you caninstall Ubuntu alongside (or instead of) your
Islenska current operating system. This shouldn't take too long.

ltaliano

Kurdi -
= You may wish to read the release notes.

SOLPLIL GRlLeft



Running Linux

4. Check “Download updates” and click Forward

Ubuntu [Running]

Install

Preparing to install Ubuntu

For best results, please ensure that this computer:

o/ has atleast 4.4 GB available drive space

o/ isplugged into a power source

o/ isconnected to the Internet

[ Download updates while installing

Ubuntu uses third-party software to display Flash, MP3 and other media, and to work with some wireless
hardware. Some of this software is closed-source. The software is subject to the license terms included

with the software's documentation.

[ \Install this third-party software|
Fluendo MP3 plugin includes MPEG Layer-3 audio decoding technology licensed from Fraunhofer IS and Thomson.

Forward

SOLPLIL GRlLeft



Running Linux

5. Choose “Erase disk and install Ubuntu’ and click
Forward (Don’t worry, it won’t wipe your computer)

Ubuntu [Running]

-

Install

Allocate drive space

This computer currently has no detected operating systems.
What would you like to do?

) Erase disk and install Ubuntu
(O] Warning: |

* Something else

SOLPLIL GRlLeft



Running Linux

6. Click “Install Now” and wait. Maybe grab a snack.

/.When finished, click Restart and press Enter.

Ubuntu [Running]

P

Install

Erase disk and install Ubuntu

Select drive: | SCSI3 (0,0,0) (sda) - 8.6 GB ATA VBOX HARDDISK

®

The entire disk will be used:

Ubuntu
/dev/sda (ext4)

8.6 GB

SOL/PFPII GRlLefrse



C Programming on Linux

|. Open Terminal (Applications-Accessories-Terminal)

OO0 Ubuntu [Running]
@Applications Places System ) 3 @ 12:42AM Q@ yoonji

LEVACCEsSories N M o |culator

m Games » I character Map
B Graphics » @ Disk Usage Analyzer

® internet » @ Help
B office » ® SearchforFiles...
¥ | Sound & Video %] Take Screenshot
2l Ubuntu Software Center Terminal

" Text Editor

g‘g Time & Date

4 Tomboy Notes

[Update Manager]

BP0 OBlehi®



C Programming on Linux

2. Open gedit by typing “gedit &’ on terminal
(You can also use any other Text Editor application)

Ubuntu [Running]
@ Applications Places System &y 1 © 7:19PM @ yoonji O
@™ @ untitled Document 1 - gedit

File Edit View Search Terminal Help File Edit View Search Tools Documents Help

| yoonji@yoonji-VirtualBox:~$ gedit & . IT
L<] <o4o & g Open v ~iSave ‘g”

[1] Done gedit
yoonji@yoonji-VirtualBox:~$ D Untitled Document 1 %

¥ ' [Update Manager] =1 yoonji@yoonji-Virtual... [Ef Untitled Document 1-...




C Programming on Linux

30Type the fOIIOWi ng On gedit File Edit Qiéw Search Tc;ols Documents Help

. & Open + iSae e Q (}
(or any other text editor) e
#include <stdio.h>
main()
#include<stdio.h> L i etk ,
}

main()

{

SRR R

ridNe |

SLHOWOTLC
SEE SRS (N VL Py

Name: [

printf("Hello World\n");

} Saveinfolder: |[@yoonji
P Browse for other folders

Character Encoding: | Current Locale (UTF-8) £ | Line Ending: | Unix/Linux

Cancel \7 Save o |

4. Save this file as
“helloworld.c”

Cv TabWidth: 8 + Ln9, Col1 INS




C Programming on Linux

5.Type “Is” on Terminal to see all files under current folder

6. Confirm that “helloworld.c” is in the current directory.
If not, type cd DIRECTORY_ PATH to go to the
directory that has “helloworld.c”

/. Type “gcc helloworld.c” to compile, and type “Is” to
confirm that a new executable file “a.out’ is created

M S @ yoonji@yoonji-VirtualBox: ~

File Edit View Search Terminal Help

yoonji@yoonji-VirtualBox:~$ 1s

Desktop MGET B helloworld.c Pictures Templates
Documents examples.desktop Music Public Videos
yoonji@yoonji-VirtualBox:~$ gcc helloworld.c
yoonji@yoonji-VirtualBox:~$ ls

a.out Documents examples.desktop Music Public Videos
Desktop Downloads helloworld.c Pictures Templates
yoonji@yoonji-VirtualBox:~$ |}




C Programming on Linux

8. Type “./a.out” on Terminal to run the program

9.If you see “Hello World” on the next line,
you just successfully ran your first C program!

10. Try other codes from “A Shotgun Introduction to C”
on professor Edwards’s webpage.You can also find many
C programing guides online. (just google it!)  Enjoy :)

1o yoonji@yoonji-VirtualBox: ~

File Edit View Search Terminal Help
yoonji@yoonji-VirtualBox:~$ 1s

Desktop Downloads helloworld.c Pictures Templates
Documents examples.desktop Music Public Videos
yoonji@yoonji-VirtualBox:~$ gcc helloworld.c
yoonji@yoonji-VirtualBox:~$ 1s

a.out Documents examples.desktop Music Public Videos
Desktop Downloads helloworld.c Pictures Templates
yoonji@yooniji-VirtualBox:~$ ./a.out

Hello World

yoonji@yoonji-VirtualBox:~$ |}




