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Executive summary 

 

In order to track the centerline of a strip of steel in ArcelorMittal’s Steel Hot Strip Mill, 

Design Team 4 has designed a system that will capture and process images of the strip. 

Processing will be done using The BeagleBone Black Microcomputer. The BeagleBone 

Black does not come pre-configured and an operating system must be installed by the 

user in order to facilitate image processing. This document involves background 

information and required steps for installing the Ubuntu 12.04.3 LTS operating system on 

the BeagleBone Black Microcomputer using a Micro SD Card. Once installed, the 

Ubuntu operating system will boot automatically when power is supplied to the 

BeagleBone Black, providing an environment suitable for Design Team 4’s Edge 

Detecting and Tracking program as well as other Linux-based applications.  

 

Through this tutorial, readers will be able to: 

- Download and install a Ubuntu 12.04.3 LTS boot image to a Micro SD Card 

- Flash the boot image to the BeagleBone Black eMMC 

- Expand Linux-based storage partitions to maximize storage space 

- Boot Ubuntu Desktop using the BeagleBone Black 

 

 

Keywords 

 

Flash – Writing an information onto a flash memory storage device (SD card) 

Partition – Managing of segments of data storage space within one physical storage space 

eMMC – (embedded Memory Management Controller) The type of flash memory storage 

space located on the BeagleBone Black 
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Overview 

 

The task of flashing the Ubuntu boot image to the BeagleBone is done in two stages. The 

first stage is done on a secondary computer and consists of obtaining and writing the boot 

image to a Micro SD card. The second stage consists of booting up the BeagleBone from 

the SD card, flashing the image to the BeagleBone, and repartitioning the Micro SD card 

for maximum storage space. 

 

Stage 1: 

 

Design Team 4 decided to use Ubuntu 12.04.3 LTS as the operating system to use with 

the BeagleBone Black. Ubuntu is considered to be the most popular Linux-based 

operating system and has an abundance of developer and user created software. The 

system version we are using is 12.04.3 LTS which is the most recent entirely stable 

version of Ubuntu. New versions come out every year but are in beta testing and may 

have bugs to be worked out. LTS in the version notation stands for Long Term Service 

and refers to the longevity that the developers (Canonical Ltd.) will service the release. 

By choosing this version, Design Team 4 is guaranteed four more years of upgrades, 

patches, and troubleshooting that may be required to keep the operating system up to date 

and functional.  

 

Once the image archive is downloaded (steps described later in this document), the image 

file must be extracted. 7Zip File Archiver was the software chosen by Team 4 to do this 

task.  

 

The next task is to write the extracted boot image to the flash storage device to be used. 

In the case of Team 4, a 4GB Micro SD card was used. It was decided to use Win32 Disk 

Imager to write the image to the Micro SD card. Writing an image to a flash device 

requires some sort of memory flashing to be done; simply copying and pasting the image 

file onto the SD card will not yield a bootable device. 

 

Once stage 1 of the task is completed, the Micro SD card will be a bootable flash storage 

device that contains the boot image chosen by the user, Ubuntu 12.04.3 in Team 4’s case. 
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Stage 2: 

 

Insert the bootable device into the BeagleBone Black’s Micro SD card slot (located 

beneath the USB Port). In order to boot up the BeagleBone Black from the image flashed 

to the Micro SD card, the “Boot from SD Card” switch must be depressed. The 

BeagleBone Black will boot into a terminal to allow the user to interact with the device. 

An upgrade must be installed and then the boot image can be flashed to the eMMC chip 

on the BeagleBone Black. 

 

When installing Linux from an image file, the partition table may not utilize all of the 

available space on the Micro SD card. The Ubuntu 12.04.3 LTS image file is 1.8GB in 

size and consumes much of the 2GB limit of the BeagleBone Black’s onboard flash 

memory. 

 

By writing the image to the Micro SD card, a partition is created automatically that cuts 

1.8GB (image size) from the available flash storage space. Because the boot image is 

now flashed to the eMMC, we can delete this no longer needed partition and use the 

entire Micro SD card as storage. 

 

Once stage 2 of the task is completed, the BeagleBone Black will automatically boot into 

Ubuntu 12.04.3 LTS when powered up. This space can be used for programming and 

web browsing among other things. 
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Procedure 

 

This section of the document is a step by step tutorial for flashing the Ubuntu 12.04.3 

LTS operating system first to the Micro SD card and the BeagleBone Black 

Microcomputer eMMC as described in the Overview section. 

 

Step 1: Download the Ubuntu 12.04.3 LTS boot image archive 

Follow the link: http://www.armhf.com/index.php/download/  

Select the file located under Method 1 of the section “BeagleBone Black Ubuntu 

Precise 12.04.3 LTS”. 

The file will be called: “Ubuntu-precise-12.04.3-armhf-3.8.13-bone28.img.xz”. 

Save the file to the desktop. 

 

 
Figure 1: Correct download link is highlighted 

 

Step 2: Extract the image file to the desktop  

Download and install 7Zip File Archiver at http://www.7-zip.org/ 

Open 7Zip and extract the boot image file from the boot image archive using the 

“Extract” button. 
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Figure 2: 7Zip extract button 

 

A window will pop up and request an extraction location. 

Extract the boot image file to the desktop so it is easy to find. 

 

 
Figure 3: 7Zip extract pop-up window 

 

Step 3: Download and install Win32 Disk Imager 

Follow the link: 

sourceforge.net/projects/win32diskimager/files/latest/download?source=navbar 

The download will start automatically. 

Install the program. 
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Step 4: Write Ubuntu boot image file to Micro SD card 

Open Win32 Disk Imager. 

Under “Image File”, locate your Ubuntu boot image file (on the desktop). 

Make sure that the correct drive letter for the Micro SD card is selected under 

“Device”. Using the wrong drive could corrupt your computer. 

Clicking the “Write” button will prompt the user to check device destination. 

Click the “Yes” to begin the write. 

 

 
Figure 4: Win32 Disk Imager user interface with “Image File”, “Device”, and “Write” 

 

Step 5: Boot up the BeagleBone Black Microcomputer 

Insert the bootable Micro SD Card into the BeagleBone Black. 

Hold down the “Boot from SD card” button. 

Apply power to the BeagleBone Black using a 5V supply.  

The “Boot from SD card” button must be pressed until the User LED’s light up. 

The BeagleBone Black will boot into a Linux terminal. 

 

 
Figure 5: BeagleBone Black “Boot from SD card” button 
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Step 6: Install upgrade and flash boot image to BeagleBone Black eMMC 

The user will be prompted to login to the terminal 

User: Ubuntu   --   Password: ubuntu 

 

Enter the “Super User” mode to allow changes to be made to the system by 

entering the following command: 

 

sudo su 

 

Upgrade the system using the commands: 

 

apt-get update 

apt-get upgrade 

apt-get install 

 

To flash the image to eMMC, use the following command: 

 

# xz –cd ubuntu-12.04.3-armhf-3.8.13-bone28.img.xz 

 

Step 7: Check available vs. allocated storage space 

While in the BeagleBone Black Linux terminal, run the following command to 

examine the current Micro SD card partitioning: 

 

fdisk /dev/mmcblk0 

 

The following information will appear after entering the command “p” when 

prompted: 

 

Command (m for help): p 

 

Disk /dev/mmcblk0: 3947 MB, 3947888640 bytes 

4 heads, 16 sectors/track, 120480 cylinders, total 7710720 sectors 

Units = sectors of 1 * 512 = 512 bytes 

Sector size (logical/physical): 512 bytes / 512 bytes 

I/O size (minimum/optimal): 512 bytes / 512 bytes 

Disk identifier: 0x80000000 

 

        Device Boot      Start         End      Blocks   Id  System 

/dev/mmcblk0p1   *        2048        4095        1024    1  FAT12 

/dev/mmcblk0p2            4096     3751935     1873920   83  Linux 
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It can be seen in the above information that our allocated space, /dev/mmcblk0p2, 

ends at sector 3751935 but our BeagleBone Black has 7710720 sectors of storage. 

 

We can attain this unused space by repartitioning the Micro SD card. 

 

Step 8: Delete Partition 2 on Micro SD card 

Enter the letter “d” (delete command) into the command prompt. 

Enter the number “2” into the command prompt to select partition 2 to delete. 

Enter the letter “p” to receive an update on the status of the partitioned space: 

 

Command (m for help): d 

Partition number (1-4): 2 

 

Command (m for help): p 

 

Disk /dev/mmcblk0: 3947 MB, 3947888640 bytes 

4 heads, 16 sectors/track, 120480 cylinders, total 7710720 sectors 

Units = sectors of 1 * 512 = 512 bytes 

Sector size (logical/physical): 512 bytes / 512 bytes 

I/O size (minimum/optimal): 512 bytes / 512 bytes 

Disk identifier: 0x80000000 

 

        Device Boot      Start         End      Blocks   Id  System 

/dev/mmcblk0p1   *        2048        4095        1024    1  FAT12 

 

It can be seen that the Micro SD card now only contains the file system 

information and much of the storage space is unallocated. 

 

Step 9: Recreate Partition 2 on Micro SD card 

Enter the letter “n” into the command prompt to create a new partition. 

Enter the letter “p” into the command prompt to select a primary partition type. 

Enter the number “2” into the command prompt to select the second partition. 

Press the ENTER KEY to allocate all remaining space on the Micro SD card. 

 

Command (m for help): n 

Partition type: 

   p   primary (1 primary, 0 extended, 3 free) 

   e   extended 

Select (default p): p 

Partition number (1-4, default 2): 2 

First sector (4096-7710719, default 4096):  

Using default value 4096 

Last sector, +sectors or +size{K,M,G} (4096-7710719, default 7710719):  

Using default value 7710719 
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Enter the letter “p” into the command prompt to view partition information. 

The following will be displayed: 

 

Command (m for help): p 

 

Disk /dev/mmcblk0: 3947 MB, 3947888640 bytes 

4 heads, 16 sectors/track, 120480 cylinders, total 7710720 sectors 

Units = sectors of 1 * 512 = 512 bytes 

Sector size (logical/physical): 512 bytes / 512 bytes 

I/O size (minimum/optimal): 512 bytes / 512 bytes 

Disk identifier: 0x80000000 

 

        Device Boot      Start         End      Blocks   Id  System 

/dev/mmcblk0p1   *        2048        4095        1024    1  FAT12 

/dev/mmcblk0p2            4096     7710719     3853312   83  Linux 

 

It can be seen now that all sectors of flash storage space on the Micro SD card are 

allocated and available for use by the Ubuntu 12.04.3 LTS operating system. 

 

Enter the letter “w” into the command prompt to apply changes to the partitioning 

table: 

 

Command (m for help): w 

 

The partition table has been altered! 

 

Calling ioctl() to re-read partition table. 

 

WARNING: Re-reading the partition table failed with error 16: Device or 

resource busy. 

The kernel still uses the old table. The new table will be used at 

the next reboot or after you run partprobe(8) or kpartx(8) 

Syncing disks. 

 

Reboot the system with the reboot command: 

 

# reboot 

 

 

 

Step 10: Expand the Filesystem 

Now that the storage partition created on the Micro SD card is larger than the 

remaining space on the eMMC, the filesystem can be expanded occupy all of the 

storage space available. 

 

To expand the filesystem, use the command: 
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# resize2fs /dev/mmcblk0p2  

 

Use the following command to verify filesystem space: 

 

# df 

 

The following information will be displayed: 

 

root@debian-armhf:/# df 

Filesystem      1K-blocks     Used   Available   Use%   Mounted on 

rootfs            3761680   741096     2851404    21%   /  

/dev/root         3761680   741096     2851404    21%   / 

devtmpfs           253920        0      253920     0%   /dev 

tmpfs               50816      216       50600     1%   /run 

tmpfs                5120        0        5120     0%   /run/lock 

tmpfs              101620        0      101620     0%   /run/shm 

/dev/mmcblk0p1       1004      474         530    48%   /boot/uboot 

 

It can be seen that the amount of storage space now available on the Micro SD 

card is 3761680 single kilobyte blocks, the entire 4GB Micro SD card. 

 

Reboot again and allow the BeagleBone Black to boot into the Ubuntu Desktop 

Environment. 

 

The final product of all of these steps is a BeagleBone Black Microcomputer that boots 

the Ubuntu 12.04.3 LTS operating system automatically when power is applied. The boot 

image has been flashed to the BeagleBone Black’s eMMC, freeing the entire 4GB of 

space on the Micro SD card for use of the user. 
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