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Manageability
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Scalability

HUGE

Ideal/Perfect Cluster in all dimensions

Really
BIG

SMP

OpenSSI Linux Cluster Project

log scale

Typical HA Cluster
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Users, applications, and 
systems management

Users, applications, and 
systems management

Standard OS 
kernel calls
Standard OS 
kernel calls

Modular
kernel

extensions 

Modular
kernel

extensions 

Uniprocessor or SMP node

Users, applications, and 
systems management

Users, applications, and 
systems management

Standard OS   
kernel calls
Standard OS   

kernel calls

Modular
kernel

extensions

Modular
kernel

extensions

Devices Devices
IP-based interconnect

Uniprocessor or SMP node

Standard Linux 
2.4

kernel
with SSI hooks
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2.4

kernel
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Extensions Extensions
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HP contributed

Open source and integrated

To be integrated

OpenSSI Cluster ProjectOpenSSI Cluster Project

CLMSCLMS GFSGFS

DLMDLM LVSLVS

MosixMosix
BeowulfBeowulf

DRBDDRBD

EVMSEVMS

LustreLustre

VprocVproc

Appl. Avail.Appl. Avail.

IPCIPC

CFSCFS

Load LevelingLoad Leveling

OCFSOCFS
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5. Process
Loadleveling

16. Appl Availability;
HA daemons

1. Membership

2. Internode Communication/
HA interconnect

3. Filesystem
CFS

Physical 
filesystems

9. Devices/
shared storage
devfs

7. Networking/
LVS

4. Process Mgmt
6. IPC

15. Sysadmin;

Kernel
Interface

11. CLVM/
EVMS (TBD)

GFS

8. DLM

18.Timesync
(NTP)13. Packaging and Install

14. Init;booting; 
run levels

12. DRBD (TBD)

19. MPI, etc. 

Lustre

17. Application Service
Provisioning

10. Kernel 
Replication
Service
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vproc

task

Data structures

Code Flow

Base OS code calls vproc  
interface routines for a give vproc

Replaceable vproc code 
handles relationships and 
sends messages as needed; 
calls pproc routines to 
manipulate task struct; may 
have it’s own private data

Base OS code 
manipulates task 
structure

Define
interface

Define
interface

Private data
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vproc

pvproc

task

Data structures

Parent/child

Process group
session

Code Flow

Base OS code calls vproc  
interface routines for a give vproc

Replaceable vproc code 
handles relationships and 
sends messages as needed; 
calls pproc routines to 
manipulate task struct 

Base OS code 
manipulates task 
structure
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Vproc 100

pvproc

task

Parent process (100)
at it’s execution node

Child process 180
running remote

Child process 140 running
at parent’s execution node

Vproc 140 Vproc 180

pvproc pvproc

task

Parent link Sibling link
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Object nameserver 
function

(track which objects 
are on which nodes)

Object  Server
(may know who the

client nodes are
(fifos, shm, pipes,

sockets, 

Object client
knows where the

server is
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11.  EVMS/CLVM
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19. Beowulf
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