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Managing your UNIX 
processes 
UNIX allows you to run many processes at the same time. At any one time, 
each process can be in one of three states: it can be running in the 
foreground, running in the background, or it can be suspended. While most 
processes will only run while you are logged in, it may also be possible for 
you to set up a UNIX job that will continue to run your work in the background 
after you have logged off, or to schedule a job to run when the computer is 
not busy. This document explains how to move your processes between the 
three states and how to manage them for efficient use of your time and the 
available computing resources. 
 
 

 

 



 

Document code: Guide 109
Title: Managing your UNIX processes
Version: 3.0
Date: June 2006 
Produced by: University of Durham Information Technology Service 

Copyright © 2006 University of Durham Information Technology Service 

Acknowledgement 

Some of the material in this document was derived from how-to: Use the 
Job Control with the UNIX C-shell, published by the Academic Computing 
Services department, Simon Fraser University, British Columbia, Canada. 

Conventions: 

In this document, the following conventions are used: 
• A typewriter font is used for what you see on the screen. 
• A bold typewriter font is used to represent the actual characters you type at 

the keyboard. 
• A slanted typewriter font is used for items such as filenames which you should 

replace with particular instances. 
• A bold font is used to indicate named keys on the keyboard, for example, 

Esc and Enter, represent the keys marked Esc and Enter, respectively. 
• A bold font is also used where a technical term or command name is used in 

the text. 
• Where two keys are separated by a forward slash (as in Ctrl/B, for example), 

press and hold down the first key (Ctrl), tap the second (B), and then release 
the first key. 
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1 Introduction 
UNIX allows you to run many different processes at the same time. For 
example, while you run a long program, you might also be loading a new 
data file from a colleague’s web site and editing a text file. If you are 
working in an X Windows system such as CDE, you may run these tasks in 
different windows. However, you can also start multiple processes from a 
single window (often an xterm or dtterm window) or if you log in without 
windows (e.g. via putty or telnet). 

Your UNIX processes can be in one of three states: foreground, background 
and suspended. Associated with any one window, there can be one 
foreground process, which can accept input from the keyboard and write its 
output to the screen. There can also be a number of suspended or 
background processes. Suspended processes are not running, they are 
waiting to be moved to another state. Background processes are running 
and can create some output on the screen but must be brought to the 
foreground if you need to enter any input. You can also set up background 
processes that do not require input from the keyboard and do not send 
output to the screen. Such processes can continue to run even after you 
have logged out, or can be scheduled to run at a specified time, allowing 
you to run long processes more conveniently. 

This document explains how to move your processes between the 
foreground, background and suspended states and how to manage them 
for efficient use of your time and the available computing resources. 

2 Some definitions 
This document assumes that your work is done in the C-shell. A UNIX shell 
is the program that interprets the commands that you type at the UNIX 
prompt, and there are several different kinds. The C-shell is the default for 
users of the ITS UNIX service.  

When you start several processes from a shell, those processes will retain 
an association with the shell, which will retain some control over them. In 
this document, the shell from which a process was started will be referred 
to as the controlling terminal. Often you will be able to identify a shell with 
the terminal window (e.g. an xterm or dtterm window) in which you started 
the processes. 

3 Suspending a foreground job 
Suppose that you have started to run a program, which requires you to type 
a large amount of input information. Half way through entering the input, 
you realise that you need to locate one of the input files before you 
continue. Rather than start a new window or exit from the program, it would 
be more convenient to stop the program temporarily, locate the file and 
then return to the program. 

To suspend the program, type: 

Guide 109: Managing your UNIX processes 1



 

Ctrl/Z 

(i.e. hold down the Ctrl or Control key and, while you keep it held down, 
press the Z key). UNIX will respond with a message: 

Stopped (user) 

and then display the UNIX prompt. Your program is now suspended, which 
means that it is not running but is not killed either. If a suspended job is in a 
separate window, that window will not refresh while the job is suspended. 
Note that suspending a job does not release the memory that it is using. 

You may now locate the file that you need. When you have finished, return 
your program to the foreground by typing the UNIX command: 

fg 

Your program will return to exactly the same state and position that it had 
when you suspended it. 

Note: If you are using a windowing system, the fg command must be 
issued from the controlling terminal. 

If you have one or more suspended jobs when you try to exit from the 
controlling terminal, UNIX will display a message:  

There are stopped jobs 

This reminds you about your suspended jobs so that you can return them to 
the foreground and exit from them normally or kill them. If you ignore the 
reminder and repeat the exit command, the system will kill the jobs and 
allow you to exit. Note that you will not get this warning when you log out 
from CDE. 

4 Running jobs in the background 
When a job has been suspended, you can either return it to the foreground 
using fg or you can move it to the background. To do this, type: 

bg 

in the shell in which the command was originally run (i.e. in the controlling 
terminal). UNIX will display a message similar to the following: 

[1]  + emacs myfile.txt & 

where the command that follows the '+' is the one that is now running in the 
background and the [1] is called the job number. Job numbers are 
discussed in section 5.1. 

It is also possible to run a job in the background from the beginning. To do 
this, put a & at the end of the command, e.g.  

 emacs myfile.txt & 
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A job that is running in the background will run as normal and will try to 
send output to its controlling terminal, but you are free to use the prompt to 
issue other commands.  

When a background job finishes or becomes blocked, a message will be 
displayed on the controlling terminal. To avoid interference with your 
foreground process, these messages will normally be displayed only when 
a new prompt is issued. 

• If the background job has completed successfully, the message will 
be similar to: 

[1]    Done                 emacs myfile.txt 

• If the job comes to a point where it requires keyboard input or is 
unable to write output to the screen, it will stop (be suspended), e.g: 

[1]    Stopped (TTY output) emacs myfile.txt 

If a job becomes blocked like this, use the fg command to return it to 
the foreground for attention. 

• If the job fails, you will see an exit message, such as: 

[1]    Exit 1               emacs myfile.txt 

and an error message may be shown. 

As long as a job does not need to display any output on the screen or take 
input from the keyboard, you can put it into the background and then log 
out: the job will continue to run. However, it is considered antisocial to do 
this at a workstation if the job affects the work of the next person using the 
workstation. If you are working on the ITS UNIX system, use one of the 
time-sharing computers for background jobs. 

4.1 Returning a background job to the foreground 
If you have a single background job, you can bring it to the foreground by 
typing 

fg 

in the job’s controlling terminal.  

If you have several background jobs running, you will need to find out the 
job number of the background job (see section 5.1). Once you have 
identified the job number n, bring the job to the foreground by typing 

fg %n

4.2 Suspending a background job 
The stop command allows you to suspend a job that is running in the 
background. To suspend a job, locate the job’s controlling terminal and 
type: 

stop %n
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where n is the job number of the process (see section 5.1). If you have just 
one background process, the job number will be 1. 

When a job has been stopped, UNIX will display a message similar to: 

[1]    Stopped (signal)     emacs myfile.txt 

You can return the job to the background or foreground using the bg or fg 
commands. 

4.3 Setting up a job to be independent of the controlling terminal 
When a UNIX job runs, the standard source of input is the keyboard, while 
the screen is the standard destination for any text output and also for any 
errors. These defaults are called standard input (or stdin for short), 
standard output (stdout) and standard error (stderr). 

UNIX allows you to redirect the standard input, standard output and 
standard error so that your job reads its input, for example, from a file and 
writes to a file instead of writing to the screen. This can be essential if you 
wish to set up a job that will run in the background independently of the 
controlling terminal. 

Suppose that you have a program called myprog. This program requests 
that you type in the names of some data files, and it produces some text 
output on the screen. To run myprog in the foreground, you would type: 

myprog 

then type in the names of the data files and wait to see the output. To set 
up a job to run myprog entirely in the background, you need to read the 
input from a file, instead of from the keyboard, and send the screen output 
to a file. The next sections explain how to do this. 

4.3.1 Redirecting screen output to a file 
Output that normally appears as text on the screen is called standard 
output. To redirect the standard output from program myprog to a file called 
myoutput, you would type: 

myprog > myoutput 

The > character means ‘redirect the standard output to a file’ and it expects 
to write to a new file. If the file myoutput already exists, it will be 
overwritten. If you want to append to the end of a file instead, use the >> 
notation instead: 

myprog >> myoutput 

4.3.2 Redirecting input to read from a file instead of from the keyboard 
First you will need to create a file called, say, myinput, containing all the 
input for myprog, exactly as you would type it into the program. Then, to 
read input from this file instead of from the keyboard, you would type: 

myprog < myinput 

where the < indicates that the standard input should be read from myinput. 
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You could redirect both the input and output by typing: 

myprog < myinput > myoutput 

4.3.3 Redirecting error messages 
When you run a program entirely in the background, it is useful to know if 
any errors occurred. To redirect errors as well as output, use the >& 
notation (or >>&), as in the following example: 

myprog < myinput >& myoutput 

Once you have redirected the standard input, standard output and standard 
error, just add a & at the end of the command to run it in the background. 
Your final command should look similar to this: 

myprog < myinput >& myoutput & 

This job should be able to run in the background even if you log out.  

5 Controlling your processes 

5.1 Identifying background jobs 
Each of your background and suspended jobs is identified by a 'job 
number'. This is local to the controlling terminal so, if you have several 
terminal windows and have started background jobs from each one, each 
will have a separate list of jobs.  

To list the background and suspended jobs that have been started from a 
particular controlling terminal, type the command: 

jobs 

For example, if you have suspended an editing session and are running a 
long grep command in the background, your jobs list might look something 
like this:  

[1]  + Stopped (user)       emacs myfile.txt 
[2]  - Running              grep -i unix *.txt > grep.unix 

The output from jobs is in four columns:  

• the job number; 
• the order (+ indicates the current job and - indicates the next most 

current job. When you type fg or bg without specifying a job, they act 
on the current job.) 

• the status (in the example above, one job is suspended while the 
other is running in the background); 

• the command being executed by the job.  

The jobs command calculates the status of jobs according to the following 
rules:  

• all stopped jobs are more current than running jobs; 
• the most recently stopped job is the most current one; 
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• for running jobs, the one started first is the most current.  

The jobs command also has a -l (letter l, not number 1) option which 
displays the process identification number for each job. For example, the 
command  

jobs -l 

might produce the output: 

[1]  + 10847 Stopped (user)       emacs myfile.txt 

[2]  - 12443 Running              grep -i unix *.txt > grep.unix 

5.2 Viewing your processes  
Although the jobs command can display information about jobs that are 
running in the background or are suspended, it does not give much 
information about the progress of the job, and it does not give information 
about the numerous separate processes that can make up a job. It also 
does not show the foreground processes that you are running or the 
processes being run by other people on the same computer. 

The ps command can be used to view information about all the processes 
being run by you or by other users who are using the same computer. On 
its own, the command 

ps 

displays a list of processes associated with your current window or 
terminal, e.g.  

  PID TTY      TIME CMD 
19442 pts/47   0:00 csh 
19982 pts/47   0:04 netscape 
19986 pts/47   0:00 netscape 

The output from ps is displayed in a number of columns. The first column 
gives the process identification number, or PID, a unique number that UNIX 
uses to identify each process. The TTY column identifies the controlling 
terminal (a ? in this column indicates that there is no controlling terminal). 
The TIME column shows the amount of CPU time that the process has 
used so far, and the CMD column shows the command that is associated 
with this PID.  In the example above, the user is running a C-shell and two 
netscape processes from the same controlling terminal (in fact the two 
netscape processes are part of the same job). 

The ps command used as above will display only the processes that were 
started from your current window or terminal. To display all your processes, 
use the -u option to specify your username, e.g. by replacing dxy3abc with 
your own username in the following example: 

ps -u dxy3abc 

The ps command has many options to allow you to view information about 
the processes that are running on a computer. To find out more about ps, 
type: 
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man ps 

5.3 Killing a process 
Sometimes you may need to terminate a process or job. If it is running in 
the foreground, you may be able to terminate it by pressing Ctrl/C. 

 If a process does not respond to Ctrl/C or if it is running in the background, 
you may still be able to terminate it with the kill command, which is 
described in this section. 

First use the ps command to determine the PID of the process that you 
want to kill. Then issue the kill command for this process. Type: 

kill -HUP PID

where PID is the PID of the process to be killed and -HUP indicates that the 
job will be sent a Hangup signal. The job will exit and any open files will be 
closed.  

Alternatively you can use the job number of the process instead of the PID, 
e.g. 

kill -HUP %1 

but this will only work in the controlling terminal for the job. 

Occasionally the kill command with the -HUP option will not be sufficient to 
kill a process. If this is the case, try: 

kill -TERM PID 

and then, if that still fails to kill the process, try: 

kill -KILL PID 

These send signals to Terminate or Kill the process, and are more severe 
than the Hangup signal. For more information on signals and on the kill 
command, type: 

man -s 5 signal 
man -s 1 kill 

6 Using computing resources efficiently 
Large computing jobs that require a lot of processor time (CPU time) and/or 
memory can have a serious impact on other tasks that are being run on the 
computer by you or by other people. This section describes a number of 
ways in which you can reduce the impact of a large job. 

If you are using an ITS time-sharing system you can and should use the 
server deneb which is dedicated to CPU intensive jobs, see section 6.1 
below. Staff and postgraduates who find that deneb is insufficient for their 
needs could consider using the High Performance Computing system the 
hal cluster; see http://www.dur.ac.uk/ITS/Durham/HighPerformance/ for 
more details. 
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If the job is CPU-intensive and you are using a non-ITS Unix server, you 
can use the nice or renice commands to run a job at a lower priority than 
normal, making it easier for other tasks to run at the same time. The nice 
and renice commands do not, however, reduce the memory usage of your 
jobs. If you wish to reduce the impact of a memory-intensive job or have 
several jobs to run, consider scheduling the job to run when the system is 
quiet, as described in section 6.3. 

6.1 Running CPU intensive jobs on deneb 
The three main ITS Unix time-sharing systems altair, mira and procyon 
are provided primarily for medium intensity computing tasks such as 
reading email and editing files etc. Computationally intensive processes 
running on these machines significantly slow down the interactive response 
time for other users. Consequently, the server deneb has been dedicated 
for the running of CPU intensive jobs. If you wish to run programs which are 
computationally intensive we request that you login from one of the three 
time-sharing computers to deneb and run them there. To login to deneb 
from, say, mira, from the Unix prompt type: 

slogin deneb 

You will be asked for your password. You can then run your job in the usual 
way: 

longjob.exe > outputfile & 

We monitor the three ‘interactive’ computers and will send warning emails 
to users who run CPU intensive jobs on them. Persisting processes will be 
killed off. 

6.2 Running jobs at a low priority 
Each of your processes has a priority, which is set by the system and used 
to decide which processes are given access to the processor. The 
command ps -l (letter l, not number 1) will display information about the 
priorities of processes that are active on the computer. The column headed 
PRI gives the priority of the process; a higher number in this column 
normally means that the process has a lower priority.  

Next to the PRI column, the column headed NI gives the numerical ‘nice’ 
value, which is used by the system to calculate the priority Although you 
cannot change the priority of a process directly, you can change the nice 
value of the process.  

6.2.1 Using the ‘nice’ command 
The nice command allows you to start a job with a higher nice value (lower 
priority) than usual. To use it, simply begin the command with nice, e.g: 

nice longprog.exe & 

nice myprog < inputlist >& outputfile & 
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The nice command also allows you to specify the increase in nice value, 
e.g:  

nice +3 longprog.exe & 

For more information about the nice command of the C-shell, type:  

man csh 

(The man page for nice refers to a different version of nice.) 

6.2.2 Using the ‘renice’ command 
The renice command allows you to increase the nice value of a process 
that is already running. To increase the nice value of a process numbered 
PID, type: 

renice PID

Use the ps -l command to confirm that the nice value and priority have 
changed. The renice command has options to specify the increase in nice 
value or to change more than one process at once. For information about 
these options, type: 

man renice 

Note: you can decrease the priority (increase the nice value) of your jobs at 
any time but you cannot reverse this change unless you have superuser 
privileges. 

6.3 Scheduling jobs with the ‘at’ command 
Jobs that require large amounts of processor time or that use a lot of 
memory are often best scheduled to run overnight or when the system is 
quiet. An easy way to schedule jobs to run at a specific time is with the at 
command.  

Jobs run using at should be set up to run in the background with standard 
input redirected, if necessary, to read from a file. You can also redirect the 
standard output and standard error; if you do not, they will be sent to you in 
an e-mail when the at job has ended. 

To schedule a job using at, you must specify a time when the job should be 
run. The general format of an at command is one of the following: 

at time <<END 
commands 
END 

or

at time < commandfile 

where time specifies the start time for the job and commands are the 
commands to be run. The commands can either be specified in one or 
more lines between the <<END and END, or they can be written in a file, 
commandfile. To specify a time, you must use a format that is recognised 
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by at. There is full information about formatting time specifications in the 
online manual pages for at, and some examples are given below. 

at now + 3 hours < batchjob3 

at 8:30am <<END 
myprog < myinput >& myoutput 
END 

at 6pm Friday < jobfile 

When a job is submitted successfully, it will be placed on the at queue of 
jobs to run and a message will be displayed on the screen, e.g: 

commands will be executed using /bin/csh 
job 953218955.a at Thu Mar 16 15:02:35 2000 

The first line of this message confirms that the job will be run from a C-
shell. The second line gives the job identification number (the at-job-id) and 
the time when the job will run. The at-job-id is useful if you need to cancel a 
job before it runs. Do this with the at -r command:  

at -r at-job-id

If you need a reminder of an at-job-id, the command at -l will list jobs that 
are waiting in your at queue. 

For more information about the at command and job scheduling, type: 

man at 
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7 Summary 
Ctrl/C kill the foreground job. 

Ctrl/Z suspend the foreground job. 

&  added to end of command to make it run in the background. 

fg  bring current job to foreground. The current job is marked + in 
the jobs list. 

fg %n bring job number n to the foreground (can be abbreviated to 
%n). 

bg  put current job (marked + in the jobs list) into background. 

bg %n put job number n into background. 

stop %n  stop job number n. 

stop N stop process that has a process identification number (PID) of 
N.  

jobs  list suspended and background jobs. 

jobs -l list jobs and their process identification numbers (PID). 

ps -u user display information about processes being run by user. 

kill %n kill job number n. 

kill N kill process that has a process identification number (PID) of 
N. 

nice run a process with a lower priority than usual (ps displays 
higher priority and nice numbers). 

renice move a running process to a lower priority (ps displays higher 
priority and nice numbers). 

at schedule a job to run at a specified time. 
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