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Introduction 

 

Linux (pronounced lee - nux ) is a free operating system that is distributed by several 

different vendors and organizations.  In some sense it is similar to the Mac OS-X, that is, 

it is very different from the Windows OS.  However, Linux provides many advanced 

software tools and a congenial environment for C and Assembly language programming.  

Furthermore, Linux typically runs as a server which eases remote access from any 

computer on the Internet.  Consequently, you will have ready, consistent access to the 

development environment and your files whether you are in-class, in laboratories, on-

campus, or off-campus.  Last, but not the least, almost all High Performance Computing 

(HPC) platforms run Linux. Consequently, you typically have no choice but to work with 

Linux for HPC needs. 

 

Luckily Linux has been primarily developed to aid programmers and developers, aka ñthe 

smart peopleò. In other words, it is not meant for casual users. This feature is a double 

edged sword. Linux provides powerful software tools that are primarily executed from a 

simple command prompt and not from a GUI. Therefore, there is an initial learning curve 

for users transitioning from a Windows-based environment to a Linux environment. 

However, once you gain familiarity with Linux you will notice that your overall 

development and deployment process actually proceeds much faster than in any other 

programming environment. 

 

This document has been designed to provide a detailed description of accessing a Linux 

server and using some of its features. It is not meant to serve as an exhaustive guide to 

using and programming with Linux. For help on commands and options refer to the man 

(ual) pages available on the Linux machine. Furthermore, consult with your instructor for 

any site specific details and additional directions if you experience problems or for 

troubleshooting tips. 
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Accessing a Linux server 

Most Linux installations adhere to a standard convention for accessing a Linux server via 

the Internet or a local area network (LAN). Accessing a Linux server is relatively 

straightforward and can be done using freely available software. The figure below 

presents a conceptual view of the aforementioned configuration and the steps involved 

are as follows: 

 

 
 

The basic details of logging on to the Linux server and utilizing its services are as   

 

1. Start X-Server (Xming ) on your computer. 

2. SSH to the Linux server and login using PuTTY. 

3. Use shell commands to: 

a. Create a working directory (to ease file organization) the first time. 

b. Change current working directory to your course directory. 

4. Type your assembly program using emacs  

a. Emacs is a general purpose, graphical text editor that also provides a 

specialized environment for debugging programs using the GNU debugger 

(gdb ). 

5. Assemble your source code using the GNU assembler (as )  

a. Use emacs to fix any syntax errors in your program. 

6. Link your source code using the GNU linker (ld ) to generate the final executable 

7. Run the executable from the shell prompt 

8. Test, troubleshoot, and bug fix your programs 

a. You will need to run your program several times, thoroughly test your 

programs, and fix any semantic errors (aka bugs) in your program. 

b. For troubleshooting and debugging your program, you can run the GNU 

debugger (gdb ) in emacs and step through each instruction in your 

assembly program verifying its operation(s). 

A detailed description of each of the aforementioned steps is presented in the following 

subsections. 

Linux Server 

(easlnx01 . eas .muohio.edu ) 

Your computer that is  

running an X-Server! 

(Windows/Mac/Linux/Unix) 

X 
Secure connection via the Internet  

established using SSH 
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X-Server 

 

In order to leverage the graphical capabilities of the Linux and use graphical editors you 

need to have a piece of software called the X-Server running on your local machine.  An 

X server is a generic concept (like a web browser) and several different companies and 

open source projects provide different implementations of an X server. The X-Server is 

already installed on all SEAS machines including machines in the class rooms and 

laboratories.  All of the SEAS computers typically have an X-Server called Xming  

installed on them.   If you would like to install an X-Server on your personal machine you 

may do so.  However, note that SEAS or MU is not responsible or liable for any 

damages, either express or implied, by installing or using software on your personal 

computers.   There are free X-Servers available too 

(http://sourceforge.net/projects/xming, http://www.cygwin.com/).   

 

 

 

 

Starting Xming  on Windows computers in SEAS labs 

In order to start the Xming X-server on Windows machines simply navigate the Start 

menu options as shown below: 

 

 
 

Note: The University and I are not liable for any damages (physical, 

emotional, psychological, economic, or academic) caused by 

installing any software or its derivatives on your personal computer.    

 

Run Xming X-

Server by 

clicking on the 

above program! 

http://sourceforge.net/projects/xming
http://www.cygwin.com/
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On successfully starting up the XMing X-server, you should see an X-icon in the system 

task tray at the bottom right hand corner of your screen as shown below: 

 

 
 

Caution: Performance of X-based Graphics 

 

The X protocol that enables graphical displays on remote computers is an efficient 

protocol that has been in long use for more than 30 years now. Consequently, it has been 

highly streamlined and optimized for slow and low bandwidth networks. Nevertheless, X 

does place a load on the network and therefore on slower networks you will find a 

significant lag in performance of graphical applications. If you do so, then you can 

always fall back on the non-graphical versions of various programs without much loss of 

functionality. 

 

Starting X on Macintosh computers in SEAS labs 

All of the SEAS Mac computers have an X server already installed on them. In order to 

start the X-server on Mac machines you need to perform the following tasks: 

 

1. Click (left mouse button) on an empty area of the desktop to highlight the 

ñFinderò menu.  From the finder menu, select the ñGoŸUtilitiesò option as 

shown in the screenshot below: 
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2. In the ñUtilitiesò box, scroll to highlight the ñX11ò icon and double click on it as 
shown in the snapshot below: 

 

 
 

3. On double clicking the ñX11ò icon, the X server will start up and you should see a 

shell window as shown below.  The ñ$ò prompt is called the shell prompt. All 

operations you will be performing will be done by typing appropriate commands 

at the shell prompt. 

 

 
 

4. In addition, ensure that there is an ñXò icon in the system menu (on the bottom of 

your screen) as shown below: 

 

 

Indicates X server is 

running! 
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PuTTY 

 

PuTTY is a freeware program that is widely used to establish a secure shell (SSH) for 

accessing remote Unix / Linux servers.  All the SEAS computers have PuTTY already 

installed on them. If you would like to install PuTTY on your personal machine then you 

can download it for free from http://www.chiark.greenend.org.uk/~sgtatham/putty/.  

 

 
 

 

On the SEAS computers, you can run PuTTY by navigating the start menu as shown 

below: 

 

 

 
 

Note: PuTTY uses port number 22 for connecting to the server.  If 

your firewall or virus scanner blocks port 22 you will not be able to 

connect to the server.  If you have problems connecting to the server, 

first check your firewall and virus scanner settings.  

 

Run PuTTY by 

clicking on this link. 

http://www.chiark.greenend.org.uk/~sgtatham/putty/
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On clicking the above link, you will see a popup dialog as shown below. Click the ñRunò 

button. 

 
 

On running PuTTY you will see the following dialog box.  Type in the name of the Linux 

sever, namely easlnx01.eas.muohio.edu , in the ñHost Name (or IP 

address) ò entry as shown below: 
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Next, ensure that you configure PuTTY to translate all characters using UTF-8 encoding. 

This option is necessary (even though both Linux and Windows are fully Unicode 

compliant) because some of the Unicode glyphs on Windows are not fully compatible 

with the standards. In order to configure PuTTY to use UTF-8 for translation, you need to 

perform the following steps: 

 

1. Click on the ñTranslation ò option in the Category tree (to the left hand side 

of the PuTTY dialog box, as shown below) 

2. From the list of selection options, select UTF-8 as shown in the screenshot below: 
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Now, click on the X11 option on the menu tree on the left hand side.  Then check the 

ñEnable X11 forwardingò option in the check box to the right as shown below. This 

ensures that the X protocol will tunnel over the secure (encrypted) link to your machine 

so that you will be able to enjoy the graphical capabilities of Linux on your local PC. 

 

 

 
 

 

 

The above steps complete the core configuration of PuTTY to access our Linux server. 

Now, you may save your configuration for future use (and therefore you donôt have to 

repeat the same steps again) as indicated below:
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You may save your current configuration as a separate session in PuTTY through the 

following steps: 

 

1. First click on the ñSession ò option on the Category  tree (on the left hand 

side) as shown below. 

2. Then type out a session name for your session. Typically the short name of the 

Linux server (namely easlnx01  in this case) works best. 

3. Click the Save  button to save this configuration with the given session name. 

Now a new entry should appear in the list of Saved Sessions  in the PuTTY 

Configuration  window. 

4. Now connect to the server by clicking on the Open button at the bottom of the 

PuTTY Configuration  window. 

 

 
 

 

Note: Once you have saved a configuration as a session, you can 

directly connect to the Linux server by simply double clicking on the 

corresponding session name in the list of Saved Sessions  in the 

PuTTY Configuration  window. You donôt have to repeat the 

configuration options each time you launch PuTTY.  

 

1 

2 

3 

4 
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Now, click the ñOpenò button (or double click a saved session) to connect to the server. 

On clicking the ñOpenò button you may see a dialog as shown below (this dialog box is 

shown the first time you connect to a server).  Click ñyesò button to continue: 

 

 
 

Now you should see the following terminal show up on your screen, prompting to enter 

your user name and password.   

1. Enter your MU id and press the ENTER key 

2. Enter your MU password (when you type your password you will not see 

any characters on the screen. This is normal operation) and press ENTER 

key. 

3. On entering the correct user name and password you will be dropped to a 

shell prompt.  The shell prompt may look a little different than the one 

shown in the figure below: 

 

 

This conceptual area is referred to as the shell 

prompt or $ prompt. You will run various 

programs by typing at the shell prompt. 
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These steps complete the process of configuring PuTTY and using it to log onto a Linux 

server. PuTTY runs the secure shell (SSH) protocol to interact with the Linux server. 

Furthermore, PuTTY arranges the graphical display from the remote Linux server to be 

routed to the X-Server running locally on your computer. 

 

Now you are successfully logged into the Linux server (easlnx01 ) and you should be 

able to type out various commands for developing, debugging, and running programs at 

the shell prompt.  

 

 

 

 

 

 

 

 

 

Note that many users often incorrectly assume that when graphical displays 

appear on their computer the program is running on their computer.  

However, such is not the case when running with X and Linux. The 

programs are actually running on the Linux server. Only the display is routed 

to your machine! 
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Shell Commands 

 

Almost all the operations that will be required for this class will be performed via shell 

commands.  This includes changing or navigating directories, creating and deleting files, 

and logging out of the server.  Some of the commonly used Shell commands and a few 

examples of their usage are listed in the table below: 

 

Command Description Example usage 

exit  Log out of the Linux box $ exit  

cd  Change directory $ cd m:  

$ cd /usr/X11R6/bin  

$ cd ..  

pwd  Show present working 

directory 

$ pwd 

ls  List files. $ ls  

$ ls - l  

$ ls - l ../*.s  

$ ls - l ../a?b*.s  

$ ls - l ../directory  

mkdir  Make new directory $ mkdir csa - 470  

rmdir  Remove empty directory $ rmdir csa - 570  

cp  Copy file or files.  You can 

copy entire directories 

recursively as well. 

$ cp ../a.s .  

$ cp ../a.s bak.s  

$ cp ../*.s .  

$ cp ../a?b*.s .  

$ cp - r ../directory .  

mv Move file or files. You can 

move directories as well. 

$ mv ../a.s .  

$ mv ../a.s bak.s  

$ mv ../*.s .  

$ mv ../a?b*.s .  

rm Remove files and directories. $ rm ../a.s  

$ rm a.s bak.s  

$ rm ../*.s  

$ rm ../a?b*.s  

$ rm ïrf directory  

less  View contents of the file 

(scroll using arrow keys and 

press q to quit). 

$ less hello.s  

 

emacs Editor and development 

environment. 

$ emacs& 

icc  Runs the Intel C compiler 

program(s) 

$ icc ïg ïWall hello.c ïo hello  

mpicc  Runs the Intel C compiler 

with options to link in the 

MPI library as well. 

$ mpicc ïg ïWall hello.c ïo hello  

gdb  Debugger (Typically run 

from within emacs) 

$ gdb hello  
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man Display manual page for a 

command (use cursor keys to 

navigate and q to quit) 

$ man ls  

$ man man 

as  Assembler (Convert 

assembly source to object 

file) 

$ as ï- gstabs+ hello.s ïo hello.o  

$ as ï- help  

ld  Linker (Convert one or more 

object files into a single 

executable) 

$ ld ïe main hello.o ïo hello.exe 

ïlkernel32  

$ ld ï- help  

module  Runs the module 

management program to load 

and unload modules on the 

cluster. 

$ module avail  

$ module load java  

clear  Clears the current terminal $ clear  

objdump  Display information about an 

object or executable file 

$ objdump -- help  

$ objdump ïs hello.exe  

objcopy  Copy parts of an object or 

executable file to another file 

possibly in different format. 

$ objcopy -- help  

$ objcopy ïj .text ïO binary 

hello.exe hello.sys  

 

Most of these commands are going to be frequently used in this class.  Consequently, you 

need to get conversant with them.  Spend time to try out each one of the commands 

yourself.   

 

 
 

 

The man (manual) command is your never failing friend! The manuals 

contain all the information for each of the aforementioned shell 

commands and include references to other related commands that can be 

used.  If you are not sure how to use a command, the first thing to do is 

to look up the man pages.   You may also find the man pages online 

(http://www.linuxmanpages.com/). 

http://www.linuxmanpages.com/
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Copying Files From/To the Linux Machine 

 

In order to copy files to/from the Linux machine you can use a freely available secure 

copy program called WinSCP. Like most other programs WinSCP is just a fancy GUI 

around the text-mode command called scp  (short for secure copy). WinSCP is already 

preinstalled on all SEAS computers. For your personal use, you can freely download and 

install WinSCP from http://winscp.net/eng/index.php. In order to run WinSCP first 

launch the program by navigating the start menu as shown below: 

 
 

On running WinSCP you may be prompted with the following message box.  Click the 

Run button to continue running WinSCP. 

 

 

Run WinSCP by clicking on 

this menu option. 

http://winscp.net/eng/index.php

