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M OST SYSTEM ADMINISTRATORS KEEP A SHARP LOOKOUT FOR TOOLS THAT SAVE TIME 
or make life easier. Tasks that have recurring steps are great candidates for time saving tools, for 

example, the case of building or maintaining a farm of Web servers for an Internet site or a high 
performance cluster. If you are a system administrator with these responsibilities, SystemImager is a 
tool that you should take a look at, as we will in this article. 

Written by Brian Elliott Finley, and a host of other contributors, SystemImager is an open source 
program that will automate the installation of server machines used in a cluster. It can also be used to 
update the content of servers or deploy software upgrades to systems en masse. The idea is to create 
a central repository of images on an ImageServer. Cluster machines can then be installed with or 
synchronize themselves to an image on the ImageServer.  

The ImageServer stores the image created from one of the client machines, called the GoldenClient. 
The other machines can then be replicated, or autoinstalled, by booting them with special boot media. 
The autoinstall process partitions and formats the client's hard drive, pulls the appropriate image down, 
and even configures unique IP address and host name information. SystemImager works with IDE and 
SCSI disks, and even properly replicates software RAID and hardware RAID configurations.  

Think of it this way, you supply the ImageServer with a perfect template, the GoldenClient, and it will 
reproduce as many identical machines as you wish. No more having to tweak RPMs or having to fuss 
with "tarballs" on every machine in the cluster. Just get your GoldenClient working properly, pull its 
image to the ImageServer, and autoinstall or synchronize the rest of the clients to match that image. 
The updat ec l i ent  command is used to make the synchronization bit easy.  

As a bonus you don't even have to be onsite to build or update the cluster machines. Let's say you 
have a machine at your facility on the East coast that needs to be re-installed, but you're on the West 
Coast. With SystemImager, you can remotely re-install that machine from the other side of the country. 
You can even do this securely because SystemImager supports operation over SSH. Pretty cool stuff.  

Wh at  d o  y o u  n eed  t o  g et  s t ar t ed ?  
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First you'll need a machine designated as the ImageServer. Make sure it has enough disk space to 
store the images you want pulled from your GoldenClient(s). Your ImageServer needs to have a good 
network connection and I've found that standard 10/100 Ethernet works fine for most sites. 

Download and install the SystemImager server software on your ImageServer. You can find the 
software at http://systemimager.org/download/. You may need to install one or two additional packages 
if they are not already on your machine, but these details are explained on the download page at the 
SystemImager site.  

The current release, 1.5.0, is tested and known to work well on Debian and RedHat based systems. 
I've also had success using GentooLinux as a SystemImager client. GentooLinux is very rich in 
features and has built-in support for the reiserfs journaling file system. The current version of 
SystemImager supports the ext2, ext3, and reiserfs file systems. Future versions may include support 
for other filesystems, such as XFS, and the next release, expected sometime this fall, will include 
support for any and all Linux distributions through the use of System Configurator, a tool written by 
Sean Dague of IBM.  

Un i q u e IP A d d r es s es  an d  Ho s t n am es  

Another nice feature of SystemImager is that the ImageServer can assign unique IP addresses and 
hostnames to the autoinstall clients by using DHCP or a configuration file placed on the clients 
autoinstall media. I prefer using DHCP, so I ran makedhcpser ver  on my ImageServer, which walked me 
through configuring my DHCP server software. The potentially tricky process of creating a dhcpd. conf  
file is made easy by SystemImager's makedhcpser ver  command.  

Here's how it goes:  

[ r oot @i mageser ver ] # makedhcpser ver  
 
Wel come t o t he Sys t emI mager  " makedhcpser ver "  command.   Thi s  command 
wi l l  pr epar e t hi s  comput er  t o be a DHCP ser ver  by  c r eat i ng t he  
f ol l owi ng f i l e:  
 
 / et c / dhcpd. conf  
 
I f  t her e i s  an ex i s t i ng f i l e,  i t  wi l l  be backed up as :  
 
 / et c / dhcpd. conf . bef or esys t emi mager  
 
Cont i nue? ( y / [ n] ) :  y  
 
 
Type your  r esponse or  hi t  <Ent er > t o accept  [ def aul t s ] .   I f  you don' t  
have a r esponse,  such as no f i r st  or  second DNS ser ver ,  j us t  hi t   
<Ent er > and none wi l l  be used.  
 
 
What  i s  your  domai n name? [ l ocal domai n. domai n] :  mydomai n. com 
What  i s  your  net wor k  number ? [ 192. 168. 1. 0] :   
What  i s  your  net mask? [ 255. 255. 255. 0] :   
What  i s  t he s t ar t i ng I P addr ess  f or  your  dhcp r ange? [ 192. 168. 1. 1] :   
What  i s  t he endi ng I P addr ess  f or  your  dhcp r ange? [ 192. 168. 1. 100] :  192. 168. 1. 99 
What  i s  t he I P addr ess  of  your  f i r s t  DNS ser ver ? [ ] :  192. 168. 1. 200 
What  i s  t he I P addr ess  of  your  second DNS ser ver ? [ ] :  192. 168. 1. 201 
What  i s  t he I P addr ess  of  your  t hi r d DNS ser ver ? [ ] :   
What  i s  t he I P addr ess  of  your  def aul t  gat eway? [ 192. 168. 1. 254] :   
What  i s  t he I P addr ess  of  i mageser ver ? [ 192. 168. 1. 254] :  192. 168. 1. 203 
 
Wi l l  your  c l i ent s  be i nst al l ed over  SSH? ( y / [ n] ) :   
 
What  i s  t he ai r  speed vel oc i t y  of  t he common swal l ow? [ ] :   
 
Ahh,  but  ser i ousl y  f ol ks. . .  
Her e ar e t he val ues  you have chosen:  
 
################################################################ 
DNS Domai n Name:                           mydomai n. com 
net wor k  number :                            192. 168. 1. 0 
net mask:                                   255. 255. 255. 0 
st ar t i ng I P addr ess  f or  your  dhcp r ange:   192. 168. 1. 1 
endi ng I P addr ess  f or  your  dhcp r ange:     192. 168. 1. 99 
f i r s t  DNS ser ver :                          192. 168. 1. 200 
second DNS ser ver :                         192. 168. 1. 201 
t hi r d DNS ser ver :                           
def aul t  gat eway:                           192. 168. 1. 254 
i mageser ver :                               192. 168. 1. 203 
ssh URL:  
################################################################ 
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Ar e you sat i s f i ed? ( y / [ n] ) :  y  
 
 
The dhcp ser ver  conf i gur at i on f i l e ( / et c/ dhcpd. conf )  f i l e has  been  
cr eat ed f or  you.   Pl ease ver i f y  i t  f or  accur acy.  
 
I f  t hi s  f i l e does  not  l ook  sat i sf ac t or y ,  you can r un t hi s  command agai n 
t o r e- cr eat e i t :  " makedhcpser ver "  
 
WARNI NG! :   I f  you have mul t i pl e phys i cal  net wor k  i nt er f aces ,  be sur e t o  
edi t  t he i ni t  scr i pt  t hat  s t ar t s dhcpd t o spec i f y  t he i nt er f ace t hat   
i s  connect ed t o your  DHCP c l i ent s .   Her e' s  an exampl e:  
 
 Change " / usr / sbi n/ dhcpd"  t o " / usr / sbi n/ dhcpd et h1" .  
 
Al so,  be sur e t o s t ar t  or  r es t ar t  your  dhcpd daemon.   Thi s  can usual l y  
be done wi t h a command l i ke " / et c / i ni t . d/ dhcpd r es t ar t "  or  s i mi l ar .  

Next, select a machine to be your GoldenClient. This machine's image is the one you'll be storing on 
the ImageServer and replicating to your other machines. Now let's download the SystemImager client 
software and install it on your GoldenClient. Once it's installed, simply run the pr epar ec l i ent  command. 
Pr epar ec l i ent  gets your GoldenClient ready to have its image pulled to the ImageServer.  

p r ep ar ec l i en t  

Here's what happens when you run pr epar ec l i ent :  

[ r oot @i mageser ver ] # pr epar ecl i ent  
 
Wel come t o t he Sys t emI mager  pr epar ec l i ent  command.   Thi s  command 
may modi f y  t he f ol l owi ng f i l es  t o pr epar e your  c l i ent  f or  hav i ng i t ' s  
i mage r et r i eved by  t he i mageser ver .   I t  wi l l  al so c r eat e t he  
/ et c / syst emi mager  di r ec t or y  and f i l l  i t  wi t h i nf or mat i on about  your   
gol den cl i ent ,  such as  t he di sk  par t i t i oni ng scheme( s) .   
  
 / et c / ser v i ces     - -  add r sync  l i ne i f  necessar y  
 / et c / i net d. conf   - -  comment  out  r sync  l i ne i f  necessar y  
                     ( r sync  wi l l  r un as  a daemon unt i l  shut down)  
 / t mp/ r syncd. conf  - -  c r eat e a t empor ar y  r syncd. conf  f i l e wi t h a  
                     [ r oot ]  ent r y  i n i t .  
  
Al l  modi f i ed f i l es  wi l l  be backed up wi t h t he . bef or esys t emi mager   
ex t ens i on.  
 
See " pr epar ec l i ent  - hel p"  f or  command l i ne opt i ons .  
 
Pr epar e c l i ent  f or  Sys t emI mager ? ( y / [ n] ) :  y  
Ok.  Pr epar i ng c l i ent  f or  Sys t emI mager . . .  
 
Cr eat i ng / t mp/ r syncd. conf  . . .  
St ar t i ng or  r e- st ar t i ng r sync  as  a daemon. . . . . done!  
 
Thi s  c l i ent  i s  r eady  t o have i t ' s  i mage r et r i eved.  
You must  now r un t he " get i mage"  command on t he i mageser ver .  

In order to create more machines in the likeness of the GoldenClient we'll need to get the image from 
the GoldenClient and store it on the ImageServer. We do this by running the get i mage command on the 
ImageServer. Running the get i mage command can be as simple as specifying the name or IP address of 
the GoldenClient and what you want to call the image. But there are many more options, too.  

g et i m ag e 

Here is an example of me running the get i mage command to pull an image from my GoldenClient to my 
ImageServer:  

[ r oot @i mageser ver ] # get i mage - gol den my - gol den- cl i ent  - i mage web_ser ver _i mage_v1  
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Thi s  pr ogr am wi l l  get  t he " web_ser ver _i mage_v1"  sys t em i mage f r om " my- gol den- cl i ent "  
mak i ng t he assumpt i on t hat  al l  f i l esys t ems consi der ed par t  
of  t he sys t em i mage ar e us i ng ext 2,  ex t 3,  or  r ei ser f s .  
 
Thi s  pr ogr am wi l l  not  get  / pr oc ,  NFS,  or  ot her  f i l esys t ems 
not  ment i oned above.  
 
See " get i mage - hel p"  f or  command l i ne opt i ons .  
 
Cont i nue? ( [ y ] / n) :  y  
 
Ret r i ev i ng / et c / sys t emi mager / mount ed_f i l esys t ems f r om my - gol den- cl i ent  t o check  f or  mount ed f i l esys t ems. . .  
- - - - - - - - - - - - -  my - gol den- cl i ent  mount ed_f i l esys t ems RETRI EVAL PROGRESS - - - - - - - - - - - - -  
r ecei v i ng f i l e l i s t  . . .  done 
/ var / spool / sys t emi mager / i mages/ web_ser ver _i mage_v1/ et c / sys t emi mager / mount ed_f i l esys t ems 
wr ot e 132 by t es   r ead 294 by t es   852. 00 by t es / sec  
t ot al  s i ze i s  180  speedup i s  0. 42 
- - - - - - - - - - - - -  my - gol den- cl i ent  mount ed_f i l esys t ems RETRI EVAL FI NI SHED - - - - - - - - - - - - -  
 
 
Ret r i ev i ng i mage web_ser ver _i mage_v1 f r om my- gol den- cl i ent  
- - - - - - - - - - - - -  web_ser ver _i mage_v1 I MAGE RETRI EVAL PROGRESS - - - - - - - - - - - - -  
r ecei v i ng f i l e l i s t  . . .  done 
. /  
bi n/  
bi n/ mt  - > / et c / al t er nat i ves / mt  
bi n/ pi dof  - > . . / sbi n/ k i l l al l 5  
bi n/ r bash - > bash 
bi n/ sh - > bash 
boot /  
boot / l ost +f ound/  
cdr om/  
dev /  
dev / MAKEDEV - > / sbi n/ MAKEDEV 
dev/ agpgar t  
dev / at i bm 
dev / audi o  
dev / audi o1 
dev / audi o2 
dev / audi o3 
dev / audi oc t l  
dev / az t cd0 
dev / bpcd 
 
[  . . .  et c ,  et c ,  et c  . . .  ]  
 
var / l og/  
var / l og/ ex i m/  
var / l og/ ksymoops/  
var / l og/ news/  
var / r un/  
var / spool /  
var / spool / c r on/  
var / spool / c r on/ at j obs /  
var / s t at e/  
var / s t at e/ apt /  
var / s t at e/ apt / l i s t s /  
var / s t at e/ l ogr ot at e/  
var / t mp/  
wr ot e 117490 by t es   r ead 134577117 by t es  413808. 32 by t es / sec  
t ot al  s i ze i s  134072667  speedup i s  1. 00 
- - - - - - - - - - - - -  web_ser ver _i mage_v1 I MAGE RETRI EVAL FI NI SHED - - - - - - - - - - - - -  
 
Pr ess  <Ent er > t o cont i nue. . .  
 
I P Addr ess  Ass i gnment  
- - - - - - - - - - - - - - - - - - - - -  
 
Ther e ar e f our  ways  t o ass i gn I P addr esses  t o t he c l i ent  sys t ems on an 
ongoi ng bas i s :  
 
1)  s t at i c_dhcp - -  A DHCP ser ver  wi l l  ass i gn t he 
     same s t at i c addr ess each t i me t o c l i ent s   
     i nst al l ed wi t h t hi s i mage.   Al so see t he 
     " makedhcpst at i c "  command.  
 
2)  dynami c_dhcp - -  A DHCP ser ver  wi l l  ass i gn I P 
     addr esses  dynami cal l y  t o c l i ent s  i ns t al l ed 
     wi t h t hi s  i mage.   They  may  be ass i gned a 
     di f f er ent  addr ess  each t i me.  
 
3)  s t at i c  - -  The I P addr ess  t he c l i ent  uses  
     dur i ng aut oi ns t al l  wi l l  be per manent l y  
     assi gned t o t hat  c l i ent .  
 
4)  r epl i cant  - -  Don' t  mess  wi t h t he net wor k  
     set t i ngs  i n t hi s  i mage.   I ' m us i ng i t  as  a 
     backup and qui ck  r es t or e mechani sm f or  a  
     s i ngl e machi ne.  
 
Whi ch met hod do you pr ef er ? [ 1] :  3 
You have chosen met hod 3 f or  assi gni ng I P addr esses .  
 
Ar e you sat i s f i ed? ( [ y ] / n) :  y  
Woul d you l i ke t o r un t he " addc l i ent s"  ut i l i t y  now? ( y / [ n] ) :  n 

ad d c l i en t s  

So at this point we have an ImageServer, a GoldenClient, and the image of the GoldenClient stored on 
the ImageServer. You can store many different images on your ImageServer, so our next step is to tell 
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the ImageServer about the clients we want to autoinstall and which image they are to receive. This is 
done by running the addc l i ent s  command. You don't have to give it any options. It will ask you all the 
things it needs to know in order to configure the ImageServer for you.  

[ r oot @i mageser ver ] # addc l i ent s  
 
Wel come t o t he Sys t emI mager  " addc l i ent s"  ut i l i t y    
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
Thi s  ut i l i t y  has 3 sec t i ons .    
 
 
" Sec t i on 1"  wi l l  ask  you f or  your  hos t name i nf or mat i on.  
 
 
" Sec t i on 2"  wi l l  al l ow you t o c r eat e sof t l i nks  f r om each 
cl i ent  hos t name t o your  " mast er "  sc r i pt  i n t he 
" / t f t pboot / sys t emi mager / "  di r ec t or y .    
 
Exampl e:  www297. sh - > web_ser ver _i mage_v1. mast er  
 
 
" Sec t i on 3"  wi l l  ask  you f or  I P addr ess  i nf or mat i on t hat  wi l l  
be combi ned wi t h t he host name i nf or mat i on pr ov i ded i n Sec t i on 1 
t o c r eat e ent r i es  i n " / et c / hos t s"  f or  each of  t hese same c l i ent s .  
New ent r i es  wi l l  be appended t o t he end of  " / et c / hos t s" .   I f  you  
spec i f y  new hos t names f or  ex i s t i ng I P addr esses,  t hose ent r i es   
wi l l  be r e- wr i t t en i n pl ace t o r ef l ec t  t he new hos t  names.  
 
 
Cont i nue? ( [ y ] / n) :   
 
 
addc l i ent s  - -  Sec t i on 1 ( hos t name i nf or mat i on)  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
The nex t  ser i es  of  ques t i ons  wi l l  be used t o c r eat e a r ange 
of  hos t names.   You wi l l  be asked f or  your  domai n name,  t he  
base host  name,  a begi nni ng number ,  and an endi ng number .  
 
For  exampl e,  i f  you answer :  
  domai n name     = sys t emi mager . or g 
  base hos t  name  = www 
  s t ar t i ng number  = 7 
  endi ng number    = 11 
 
Then t he r esul t  wi l l  be a ser i es of  hos t names t hat  l ooks  l i ke t hi s :  
  www7. sys t emi mager . or g 
  www8. sys t emi mager . or g 
  www9. sys t emi mager . or g 
  www10. sys t emi mager . or g 
  www11. sys t emi mager . or g 
 
 
What  i s  your  domai n name? [ ] :  mydomai n. com 
What  i s  t he base hos t  name t hat  you want  me t o use? [ ] :  ser ver  
What  number  shoul d I  begi n wi t h? [ ] :  1 
What  number  shoul d I  end wi t h? [ ] :  99 
 
 
I  wi l l  wor k  wi t h hos t names:   ser ver 1 t hr ough ser ver 99 
             i n t he domai n:   mydomai n. com 
 
Ar e you sat i s f i ed? ( y / [ n] ) :  y  
 
 
addc l i ent s  - -  Sec t i on 2 ( sof t  l i nks  t o mast er  sc r i pt )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
Woul d you l i ke me t o c r eat e sof t  l i nks  t o a " mast er "  scr i pt  so 
t hat  host s :  
 
  ser ver 1 t hr ough ser ver 99 
 
can be aut oi ns t al l ed wi t h t hat  i mage? ( [ y ] / n) :   
 
Her e i s  a l i s t  of  avai l abl e i mages:  
 
debi an_i de_2. 2  
debi an_hwr ai d_ext 2  
web_ser ver _i mage_v1  
 
Whi ch i mage woul d you l i ke t hese hos t s  t o r ecei ve? [ web_ser ver _i mage_v1] :   
 
Your  sof t  l i nks  have been c r eat ed.  
 
Pr ess  <Ent er > t o cont i nue. . .  
 
 
addc l i ent s  - -  Sec t i on 3 ( addi ng or  modi f y i ng / et c / host s  ent r i es)  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
I t  i s  necessar y  t o have an ent r y f or  each c l i ent  i n " / et c / hos t s" .  
 
I  wi l l  ask  you f or  your  c l i ent s '  I P addr esses  one subnet  at  a t i me.  
 
 
Woul d you l i ke me t o make t hese ent r i es  f or  you? ( [ y ] / n) :   
 
 
addc l i ent s  - -  Sec t i on 3 ( addi ng or  modi f y i ng / et c / host s  ent r i es  - -  cont i nued. . . )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
subnet  1 
 
The f i r st  hos t  i n subnet  1 wi l l  be:  ser ver 1 
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What  i s  t he s t ar t i ng I P addr ess  f or  subnet  1? [ ] :  192. 168. 1. 1 
What  i s  t he endi ng I P addr ess? [ ] :  192. 168. 1. 99 
I  wi l l  wor k  wi t h I P addr esses :   192. 168. 1. 1 t hr ough 192. 168. 1. 99 
 
Ar e you sat i s f i ed? ( y / [ n] ) :  y  
 
These ent r i es  have been added t o / et c / hos t s .  
 
Pr ess  <Ent er > t o cont i nue. . .  

Now we need to create the boot media for your autoinstall clients. You can choose between CD-ROM, 
diskette, network, or hard drive (to re-install an already running client). We'll go with the floppy option. 
Let's take a blank floppy and place it in the diskette drive on the ImageServer. Make sure it's unlocked 
so you can write to it. Now we're going to use a program called makeaut oi nst al l di sket t e, no joke, that is 
part of the SystemImager server software. Simply run the command on the ImageServer and it will 
produce a bootable floppy that can be used to perform an autoinstall. The autoinstall media is not 
machine specific, so it can be used on any of your client machines.  

And now for the fun part! Boot one of your client machines from the floppy, and watch as the hard 
drives are partitioned and see the image fly over the network. In just minutes you'll have installed a new 
machine in the likeness of the GoldenClient, with its own unique IP address and hostname!  

Unless you tell get i mage otherwise, your machine will "beep incessantly" (the default) to let you know 
when it's finished installing. Just take out the diskette and reboot. Your newly minted server machine is 
ready to join the cluster.  

For more information on SystemImager, please see:  

http://systemimager.org/. There you can find the software, documentation, and email lists where you 
can ask questions of other users. 
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