
What is covered

After reading this document and working through the examples you should be able to:

1. Run R jobs from a file

2. Manage jobs on a remote system

3. Connect from other locations (Eduroam, home network, VPN)

4. Checkpoint a job
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1 Run R jobs from a file

Command Purpose

R CMD BATCH file Run an R job from a file, file

tail -f file Read a file, file, from the end, watching as data is appended.

Table 1: The R BATCH command

If an R job lasts more than a few minutes or will be running on a remote system, use the R Batch
command.

Here is some code – with thanks to Tom Jin – to compute points from the Mandelbrot set. You
will find in the R directory, in a file mandel.R.

#! /usr/bin/env Rscript

source("mandelbrot.R")

gridSize <- 4000

# Compute fractal
y <- iterate.until.escape(immin = -1.5, immax = 1.5, remin = -2,

remax = 1, delta = 3/gridSize,
trans = function(z,c)z^2+c,
cond = function(z)abs(z) <= 2, max = 127)

# Output the fractal.
if(interactive()) {

image(y, col = topo.colors(128), useRaster = TRUE)
} else {

library(png)
writePNG(y, target = "mandelbrot.png")

}

Note the test for an interactive session +if(interactive()) {. If R is running from the
terminal, the plot is displayed on the screen, if run from a script, then the plot is saved to a file,
mandelbrot.png.

An additional file is needed (source("mandelbrot.R"). This should also be in the R directory.
It should be stored in the same directory as your script. Assuming the following

• the R commands are saved in a file, mandel.R,
• it is stored in the current directory,
• the data file mandelbrot.R is in the same directory

then the command

R CMD BATCH mandel.R &

would run the command. Remember to run the job “in the background” by appending an & to the
command so that you keep control of the command line.
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The output that would usually appear on the screen will be sent to a file, mandel.Rout by
default. The contents of the mandel.Rout will look something like this:

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: x86_64-unknown-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type ’license()’ or ’licence()’ for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type ’contributors()’ for more information and
’citation()’ on how to cite R or R packages in publications.

Type ’demo()’ for some demos, ’help()’ for on-line help, or
’help.start()’ for an HTML browser interface to help.
Type ’q()’ to quit R.

[Previously saved workspace restored]

> #! /usr/bin/env Rscript
> source("mandelbrot.R")
> gridSize <- 4000
> # Compute fractal
> y <- iterate.until.escape(immin = -1.5, immax = 1.5, remin = -2,
+ remax = 1, delta = 3/gridSize,
+ trans = function(z,c)z^2+c,
+ cond = function(z)abs(z) <= 2, max = 127)
> # Output the fractal.
> if(interactive()) {
+ image(y, col = topo.colors(128), useRaster = TRUE)
+ } else {
+ library(png)
+ writePNG(y, target = "mandelbrot.png")
+ }

>
> proc.time()

user system elapsed
65.772 5.495 71.942

1.1 Monitoring jobs

It is possible to watch the output from the job as it is written to the output file. For this job use

tail -f mandel.Rout

This is a particularly useful command. For more information about tail use man tail.
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2 Managing jobs on remote systems

Command Purpose

screen Connect and disconnect from a session from multiple locations and allow
long-running processes to persist without an active shell session.

Table 2: The screen command

The screen command allows you to submit jobs on remote systems, then disconnect from your
session. Your desktop computer can then be switched off or rebooted, without interrupting or
stopping the job on the remote system. To check the process of the your job you simply ssh
again to the same server, and start the screen command again.

2.1 An example screen session

Either copy the file /data/ftp/pub/susan/cdt/my_date.sh into your home directory, or
copy the following into a file called my_date.sh.

#!/bin/bash
# Ask for name.
# Repeatedly output the name and date, waiting 15 seconds.
# Terminate after 15 minutes.
echo "Please type in your name"
read name
start=‘date +%s‘
now=$start
while (( (( $start + 900 )) > $now )) ;
do

echo "Hello $name, the time now is ‘date‘"
sleep 15
(( now += 15 ))

done

The script displays the date and time every 15 seconds for 15 minutes. Give the script execute
permission and then run it to watch what happens.

chmod 700 my_date.sh
./my_date.sh

Watch the output appearing for a minute or so. You should see something like Figure 1.

Figure 1: Running my_date.sh

Use CTRL-C to stop it. Now og onto greywagtail and start the screen command.
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ssh greywagtail
screen

You should notice that the top of your terminal window changes to indicate that you are now
using screen:

Figure 2: Screen terminal change

Start my_date.sh

./my_date.sh

and watch it running for a minute or so. Now detach from the screen session. You should see a
message like:

[detached from 79523.pts-8.greywagtail] 09:33:07 BST 2017

The script will continue running, but we can log out greywagtail.

CTRL-a D

That is hold down CTRL and a and then press D. You should see a message like

Logout out of greywagtail and then log back in again. Use

screen -list

to show what screens you have. You should see something like this:

There is a screen on:
79523.pts-8.greywagtail (Detached)

1 Socket in /run/screen/S-hutchins.

To reattach the screen use

screen -r

and you should see the list of times with no interruptions.

This is a slightly contrived example. In general output from long running jobs is best saved in
a file rather than displayed on the screen, as there limits to the amount of data that a terminal
displays. However, the technique for detaching the screen and logging out is the same.
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3 Connecting from other locations

These sections explain how to connect from other locations.

3.1 Connecting from Eduroam

If you are using an Eduroam connection, you will either need to connect to the grey* servers
via user@gate.stats.ox.ac.uk, or connect to our VPN and then connect directly to one of
the grey* servers.

Figure 3 shows how to connect to a grey* server when on a device connected to Eduroam. For

Figure 3: An example ssh command from an Eduroam-connected device

example, to connect to greyheron use

ssh user@gate.stats.ox.ac.uk

then from gate

ssh greyheron
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3.2 Connecting from a home computer

Similarly, when connecting from a home computer you will need to use

ssh user@gate.stats.ox.ac.uk

then from gate

ssh greyheron

as shown in Figure 4.

Figure 4: An example ssh command from home computer
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3.3 Connections from the Statistics VPN

Statistics provide a VPN service. How to connect is described here:http://www.stats.ox.
ac.uk/about_us/it_information/generalaccess/using_the_vpn_service.

Once you are connected you need to use

user@greyheron.stats.ox.ac.uk

to connect to a server. It is no longer necessary to connect to gate.stats.ox.ac.uk.

Figure 5 gives an example of connecting to a grey* server when using the VPN.

Figure 5: Example ssh command from a home computer or Eduroam when using the VPN
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4 Using checkpointing to keep jobs running

Command Purpose

dmtcp_launch Checkpoint your script

Table 3: The dmtcp command

To further protect your jobs against both unexpected events such as power failures, or scheduled
reboots use

dmtcp_launch R CMD BATCH mandel.R &

This means that in the event of a reboot, your job will start at the point at which is was interrupted.
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5 Conclusion

That concludes the Introduction to Linux exercises. The Introduction to Linux on the Academic
Research Computing site here: http://www.arc.ox.ac.uk/content/introduction-linux
covers much of what we have done today, but also contains some useful links. Note that it will
refer to systems that you cannot use, but the commands described should work.

Susan Hutchinson
October 2017
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