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Farm nodes

• LHCb event filter farm
• 550 actually → ~ 1500 end of 2010
• Disk seen as most fragile part
• Compute tasks can work in memory

→ We run diskless
• The disk may/will be used outside the 

Online use (during LHC machine 
shutdowns)



CCPCs

• Credit card PCs embedded on 
acquisition & timing boards

• No disk at all
• I386 only

– Some packages need to be regenerated

→ Still SLC4



Component history

• 10-2005 : LHCb asked CERN IT Dept
• A student (Vasilis Christaras) was given the 

task
• 10-05-2006 : First draft
• 09-2006 : taken over by Matthias Schroeder
• 05-2007 : LHCb first patches
• 10-2007 : take over



Principle

• Read-Only nfs shared root filesystem
– Copied from server filesystem at the end 

of server kickstart
– Configured on the server
– Chrooted quattor run
– proto_node template
– Wrapper for service/kill/killall

• Snapshots of node specific RW files
– Mounted on /.snapshot on the nodes
– Files remounted with bind option



Nodes config

• Proto node
– root filesystem shared by all nodes
– Common part of the config

• Real nodes
– Only node specific items 

• Network config
• Some modules parameters



RedHat diskless mtab

hlta03:/diskless/sl5/root / nfs 
rw,vers=3,rsize=32768,wsize=32768,hard,intr,nolock,proto=tcp,timeo=600,
retrans=2,sec=sys 0 0

hlta03:/diskless/sl5/snapshot /.snapshot nfs 
rw,vers=3,rsize=32768,wsize=32768,hard,intr,nolock,nosharecache,proto=t
cp,timeo=600,retrans=2,sec=sys 0 0

hlta03:/diskless/sl5/snapshot /etc/sysconfig/hwconf nfs 
rw,vers=3,rsize=32768,wsize=32768,hard,intr,nolock,nosharecache,proto=t
cp,timeo=600,retrans=2,sec=sys 0 0

hlta03:/diskless/sl5/snapshot /etc/ssh nfs 
rw,vers=3,rsize=32768,wsize=32768,hard,intr,nolock,nosharecache,proto=t
cp,timeo=600,retrans=2,sec=sys 0 0



ncm-diskless_server

• Uses RedHat system-config-netboot
• Add nodes to dhcpd.conf
• Make tftp boot image (pxeos)

– copies the kernel
– creates the initrd

• Update shared filesystem ccm.conf
• Executes ccm-fetch & ncm-ncd –co –all on 

the shared filesystem



ncm-diskless_server

• Creates the pxe config files for the 
nodes

• Configures list of node specific files
• Sets ccm.conf and hostname in the 

node specific (rw) snapshot folders.



diskless_server template
"/software/components/diskless_server/protonode" = "hltc06proto";

"/software/components/diskless_server/nodes" 
=list("hltc0601" ,"hltc0602" ,"hltc0603" ,"hltc0604" ,"hltc0605" ,"hltc0606" ,"hltc0607" ,"hltc
0608" ,"hltc0609" ,"hltc0610" ,"hltc0611");

"/software/components/nfs/exports/" = list(
nlist("path","/diskless/"+DISKLESS_NAME+"/root","hosts",list("*(ro,sync,no_root_squash)")),
nlist("path","/diskless/"+DISKLESS_NAME+"/snapshot","hosts",list("*(rw,sync,no_root_squash)")))
;

"/software/components/diskless_server/aii/cdb"="http://cdb01/profiles/";
"/software/components/diskless_server/aii/prefix"="profile_";
"/software/components/diskless_server/aii/timeout"=200;
"/software/components/diskless_server/dhcp_header/ddns_update_style"="none";
"/software/components/diskless_server/dhcp_header/unknown_clients"="deny";
"/software/components/diskless_server/dhcp_header/use_host_decl_names"="on";
“/software/components/diskless_server/dhcp_header/log_facility"="local4";
"/software/components/diskless_server/dhcp_header/search" = 

list("lbdaq.cern.ch", "data.lbdaq.cern.ch");
"/software/components/diskless_server/dhcp/_10.130.0.0/subnet"="10.128.0.0";
"/software/components/diskless_server/dhcp/_10.130.0.0/netmask"="255.252.0.0";
"/software/components/diskless_server/dhcp/_10.130.0.0/options"=list(nlist(

"routers","10.128.2.2", 
"domain-name-servers","10.128.16.5", 
"time-servers","time01"));

http://cdb01/profiles/


diskless_server template

"/software/components/diskless_server/pxe/protocol" = "NFS";
"/software/components/diskless_server/pxe/netdev" = "eth0";
"/software/components/diskless_server/pxe/kernel" = 

value("//"+value("/software/components/diskless_server/protonode"
+"/system/kernel/version");

"/software/components/diskless_server/pxe/image" = "/diskless/"+DISKLESS_NAME;
"/software/components/diskless_server/pxe/ramdisk" = 40000;
"/software/components/diskless_server/pxe/name" = "cdb_"+

value("/software/components/diskless_server/pxe/kernel")+PXE_VERSION;
"/software/components/diskless_server/rwfiles"=list("/etc/at.deny",

"/etc/ccm.conf",...);
"/software/components/diskless_server/protonode_profile" ="http:/"+

"/cdb01/profiles/"+value("/software/components/diskless_server/protonode")+".xml";
"/software/components/diskless_server/proto" = 

value("//"+value("/software/components/diskless_server/protonode")+"/");

"/software/components/tftpd/wait" = "yes";
"/software/components/tftpd/user" = "root";
"/software/components/tftpd/server" = "/usr/sbin/in.tftpd";
"/software/components/tftpd/server_args" = "-s /tftpboot";



Actual status

• Working since several years
• Moved farm from  SLC4 32 bits to  

SLC5 64 bits easy
– Only 50 farm servers to reinstall

• CCPCs
– Only server under quattor
– Student will make a pure i386 SLC5



Problems

• Big mount table on the nodes
• Modification of a rw file on ro filesystem

→ rw unbinded on nodes
• RedHat rw file list too large
➔ UnionFS may be better
• No debug info in system-config-netboot
• No flexibility in initrd generation
➔ Patches
➔ Remove dependancy



Problems

• Shared filesystem only a copy of the 
server filesystem

• Only one OS served
➔ Install shared OS from the component
• Many other little problems 

The component should be rewritten



Network component

• Network service is restarted sometime 
– Not a good idea on diskless systems
– CVFS/NFS file servers

• Metadata access stopped

• Component code not easy to follow

Component rewrite : network_NG
Student begins in april



Network_NG

• Should separate each part of config
– Interfaces
– Routes
– Bonding
– …

• Should use the network utils to 
modify the running system

• And modify sysconfig files for 
persistent modifications
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