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Introduction

g The goal of this lecture is to introduce some topics that
are needed to set up a Linux machine or understand a
bit more how the Linux machine you are using does things.

g The topic in this lecture are designed for general information
and can be useful in either setting up or running a machine.

g We will ATTEMPT to also point out problems and
things to watch out for.

g When designing your system always keep in mind what you
Intend to use it for. Configuring a machine is flexible and it
can always be shaped to get more out of the same hardware.



Introduction: Linux in layers

User

\4

Graphical Desktop Environment: KDE Gnhome

\4

Command Line Prompt: programs that talk to kernel

\4

Linux Kernel: modules that run hardware

\4

Hardware




The File System

e Linux treats all things (including the hardware)
as a file. The hard drive you buy is described by
a file in /dev and the kernel has a driver

(program) that runs that device.

* Formatting and partitioning is done by the

orogram fdisk (you will use this in the install
orocedure).

« All info on the file system is stored In /etc/fstab

Tips: If you plan to run codes that do a lot of I/O then try to

A, Buy a large but fast disk 100-200 GB SATA disks are great
but the kernel may not have the driver for that device.

B, Configure it is RAID O (not covered in this course).



swap ~2Gb

/home

The disk is usually divided into a

Part for system “/ “ a part for users

“/home” and a part for making messes
“/scratch”. These are formatted with
Typical LINUX format type ext2 or ext3.

The swap partition is for virtual memory.
Other devices cdrom, dvd are auto mounted

All info is stored in /etc/fstab

== nﬂussaa@amﬁm.ﬂwochﬂm.rulr—l.li—hoclun.da: fearthmotherfmousseafdosficha - Shell - Konsole

Session Edit View Setings Help

[rroussealsamson charmml$ more /fetc/fstab
LABEL=~/ /

LABEL=/boot /boot

/dev/fd0 /mnt/floppy
LABEL=/opt fopt

LABEL=/tmp /tmp

LABEL=/usr fusr

LABEL=/usr/local fusr/local
LABEL=/var /var
LABEL=/earthmother /earthmother
none /proc

none /dev/shm
none /dev/pts
/dev/hda? swap
/dev/cdrom /mnt/cdrom
[rroussea@samson charmm]$ [J
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ext? defaults

ext? defaults

auto noauto,ouner
ext? defaults

ext? defaults

ext? defaults

ext? defaults

ext? defaults

ext? defaults

proc defaults

tmpfs  defaults
devpts gid=5.mode=b620
swap defaults
is09660 user,noauto,ouwner,

OO O O b b i b i O b
SCOSCOUNNOUI A WS M=

e
=]

<
<




The File System

Device Mount Point Format Mount Options fs freq Fs_passno

*df command gives a list of what is possible to use.




Basic Networking: TCP/IP

A network is 2 or more computers linker together.

Requires a set of rules shared between machines to do this.
Most common is the

Transmission Control Protocol/Internet Protocol (TCP/IP)

Used by ethernet (1000Mbit/s, 100Mb/s
10Mb/s(still around in some places))
The network configuration can be done
with the ifconfig command

Network summary can be obtained

by the netstat command

All network files located in /etc
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Compute Nodes

® Lanai 9.0 Myrinet (copper)
® 2 Broadcom Gbhit ethernet.
® 2 Opteron 246 (2GHz/1MB

cache) \
®* 4GB 400MHz Kingston == .

memory —
* Mainboard Celestica A220

—

Tip: Linux drivers (ie the programs the
kernel uses to convert your data packets
in TCP/IP to something the hardware can
use) for network cards are

not always very good. Check Linux web
pages before you buy. Find out if the
chipset on the card you will buy has a
reliable driver. Same for video cards.



Basic Networking

Application
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TCP/IP,
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Network Clients

Basic Network

Gateway

Outside World

Network Servers:
Mail, DHCP, NIS etc.




Basic Networking: Network Config Files

To define a network on needs an IP address (w.Xx.y.z where X,y define the network,
y-subnet and z-machine ID), A Gateway (machine that communicates
with outside world), and a Netmask (what part of IP address is network ID)

Note if you are not make a permanent machine or have a lap top use DHCP which
Sets up a temporary IP etc from the local DHCP server.



Basic Networking: Network Config Files

Most places have a “name server” that connects the name of a machine
To its address however if one does not exist you can define things manually
In the /etc/hosts file-useful to make you own network.

Address full name allias



Network File System: NFS

Server CLient

File Sysetm
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Network File System (NFS) is a series of programs that allows for
parts of the file system on one machine (server) to be seen by
other machines (clients) over a TCP/IP based network.

NOTE: it is the simplest of this tpye of delocalized file systems
(other examples AFS, and parallel file systems GPFS PVFS etc
which require more intense CPU time and dedicated servers).

TIPS: If you need NFS it is slow and unstable if a lot of

Other things are happening on the same network. It may crash and
Cause problems: avoid massive I/O on a network file

System..



Network File System: NFS

Server
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Directory machines mount options

How to Configure a NFS server
1, decide what parts of the disk you wish to make available to

Who
2, Install nfsserver package (will be placed in /etc/init.d/nfsserver

3, Edit /etc/eports
4, start nfs server program
#/etc/init.d/nfsserver start

That’s it.



Network File System: NFS Client
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Configure NFS client

1, Decide what you want to improt from
where

1, Install nfs client package

2, Edit fstab

3, start nfs

/etc/init.d/nfs start

Do a df to make sure it is mounted



Network Information System: NIS

Server CLient

User and Service U g
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Network Information System (NIS) is a series of programs that allow for
a uniform list of users passwords and service on all machines

within a network. The information is stored on one machine (server)
and used by the other machines (clients) over a TCP/IP based network.

Tip: If the NIS server crashes or there is a network problem

Then you may not be able to log in. Best to have some vital user
Information stored locally (in usr and passwd files) so you

Can still use the machine as a regular desktop.



NIS Client

/etc/nsswitch.conf
Client

O

o=

File with info

Look up order

The NIS is controlled by the program /etc/init.d/ypbind which get information
From the NIS server (the NIS domain name and server IP are given

at installation). The file /etc/nsswitch.conf says where to look for a given piece
of information and in what order.



NIS Server

/var/yp/Makefile

Configuration of a NIS server is fairly easy.

1, Install yp-server packages, define NIS domain name.

2, start /etc/init.d/ypserv program

3, Go to /var/ypedit the Makefile (says what data gets shared)
type make to create the database

4, Run ypinit to create NIS database

5, Set up an interval at with the database is periodicly

updated. Clients will use files pssswd, shadow, groups etc

On NIS server.



Packages For Linux

 How and what you install depends on what you plan to
do. A lot of Linux packages are useless, take up sapce
and may even make your system less stable. SO
choose only what you think you will need.

 When installing as a desktop you need a GUI word
processor, editors, e-mail program, etc etc.

 When installing for scientific computing you need
basically few things (for compute nodes less is better)

— Compilers (note better compilers Intel etc will have to be added
later): gcc, g77, gfo0 etc
— Math and 1/O libs:libaio, libc math librariers for gcc compilers.

— Maybe a few editors if you do not like vi.



Conclusion

This has been the intro
to the basics of how a Linux
system runs.

If you master these basics you
have enough info to set up your
own Linux cluster (or farm)

Based on ethernet for

parallel computing (it wont be fancy
but it will work).

If you master other devices Myrinet,
Dolphin, Infiniband etc then you
Can include a high performance
network.

To get performance you need to learn
About MPI and Math libs
(coming lectures).



