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OS design can be placed into one of 
two very rough categories…

Message-oriented system.

Procedure-oriented system.

Overview
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Derived observations

The two models are duals of each 
other.
The dual programs are logically 
identical.
The performance for each is identical.

10/11/2004 Nicholas Lovett, COP 6614 4

Goals

The considerations for choosing which 
model to adapt are not found in the 
applications the system is meant to 
support

BUT….
Upon the nature of the machine 
architecture.
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Message-oriented system

Characterized by:

Small static number of processes.

Explicit message system for 
communication.
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Hallmarks for message-oriented

Specific communication paths.

Number of processes remain relatively 
static.

Operate in relatively static context.
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Good design practices

Synchronization implemented in 
message queues.
Data structures are passed by 
reference.
Processes operate upon very small 
number of messages at a time.
Priorities are statically assigned.
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Model operations
SendMessage[messageChannel, messageBody] returns 
[messageId]

AwaitReply[messageId] returns [messageBody]

WaitForMessages[set of messagePort] returns 
[messageBody, messageId, messagePort]

SendReply[messageId, messageBody]
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Message-Oriented resource manager
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Procedure-oriented system

Characterized by:

Large, rapidly changing number of 
processes.

Process synchronization mechanisms based 
on shared variables. (locks, semaphores, 
monitors)
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Hallmarks for procedure-oriented

Global data can be protected and 
efficiently accessed.

Process creation/deletion is very easy.

Process typically has one goal, but may 
wander system to complete it.
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Model operations
processId <- FORK procedureName[parameterList]

[resultList] <- JOIN processId

Condition variables.

WAIT conditionVariable

SIGNAL conditionVariable
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Procedure-oriented resource manager
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Duality mapping
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Message-Oriented resource manager

Mutual exclusion 
lock; one request at 
a time

Different procedure 
names within 
monitor
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Performance Preservation

Three main components
Execution time of programs themselves.

Computation overhead of primitive system 
operations.

Queuing/waiting times, and scheduling 
decisions.
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Real world rearrangement

Obviously, it is not easy to change to 
structure of most OS. Expense not 
justified.

Cambridge CAP Computer
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Notes to keep in mind

The models described bear the same 
relationship to reality as a frictionless 
surface does to physics.

Most OS can be usefully classified using 
these models.
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Conclusions

One system not “better” than the other.

Merit in both styles with respect to structure, 
performance, and “correctness.”

Pick a system which will yield the set of 
primitives which are easier to build or better 
suited to constraints by hardware.
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