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Distribution issues, global state,
clusters, CORBA, etc

Stallings, Chapters 14 & 15 +
Appendix B

Prev. edition; Chapters 13&14
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Interface definition: IDL
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More information

* CORBA Tutorial

« Schmidt, D., CORBA Tutorial.
http://www.eng.uci.edu/~schmidt/PDF/corba4.pdf

+ CORBA-sivustoja

+ http://www.corba.org/
* http://www.cs.wustl.edu/~schmidt/corba.html

* http://www.puder.org/corba/
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Figure 14.15 Windows Cluster Server Block Diagram [SHOR97] 17
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Clusters

14
Clustering Method Description Benefits Limitations
Passive Standby A secondary server Easytoii High cost ndary server
takes over in case of is unavailable for other processing
primary server failure. tasks.
Active Secondary: The secondary server is | Reduced cost because | Increased complexity.
aso used for processing | secondary servers can
tasks. be used for i
- Separate Servers Separate servers have High availability. High network and server overhead due
their own disks. Data is to copying operations.
continuously copied
from primary to

secondary server.

Disks

- Servers Connected to Servers are cabled to Reduced network and Usually requires disk mirroring or

the same disks, but each | server overhead dueto | RAID technology to compensate for
server owns its disks. If | eimination of copying | risk of disk failure.

one server fails, its operations.
disks are taken over by
the other server.

- Servers Share Disks Multiple servers Low network and Requires lock manager software.
simultaneously share server overhead. Usually used with disk mirroring or
access to disks. Reduced risk of RAID technology.

downtime caused by
disk failure.

Sun Cluster

Applications

System Call Interface

Sun Cluster File System

I:Ohjeﬂ Py Object invocations

Existing Solaris Kernel

Other Nodes

Support for objects and their
communication

Process management
Distributed file system
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www.beowulf.org
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Figure 14.18 Generic Beowulf Configuration

Distributed Process Management

Stallings, chapter 15
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Figure 15.2 Negotiation of Process Migration
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. Inconsistent Global State

A
N N7

Process C

(@) Inconsistent G lobal State

+ A correct global state ( combination of snapshots and
messages currently on way, does not allow messages
going from future to the past.

2%
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, Consistent Global State
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(b} Consistent Global State

Distributed Snapshot

Algorithm

3

Y/

Process1 Process3
Outgoing channels Outgoing channels
2set  1,2,34,56 2set 1,2,3,4,56,7,8
3 sent 1,2,34,56 Incoming channels
Incoming channels 1 received 1,2 3stored 4,5, 6
2 received 1,2, 3stored 4
4 received 1,23
Process2 Process4
Outgoing channels Outgoing channels
3set 1,234 3set 1,23
4sent 1,234 Incoming channels
Incoming channels 2 received 1, 2 stored 3, 4
1 received 1,2, 3 4stored 5, 6
3receved 1,2,3,4,56,7,8
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, Lamport: logical time stamps
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Figure 15.8 Example of Operation of Timestamping Algorithm 2

Distributed mutual exclusion and

deadlocks

 Lukkiuma sanomanvalityksessa

+ Mutual Waiting

+ All nodes are locked simply because they are all waiting for a
message from someone else and there is no message on the

way.
Py, —> Py «— P,
Ps Py

(b) Deadlock

Py —> P, «—— Py
{ Ps Py

(a) No deadlock

P1 odottaa joko P2 tai P5

Figure 15.16 Deadlock in Message Communication 29
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Lock in message passing

« Buffers full

+ A'sbuffer is full of messages going to B and B's
buffer is full of messages going to A and neither has
any free space to receive any messages.

Buffer
pool full

Bulfer
pool full

{a) Direct store-and-forward deadlock
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