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Chapter 10 of text (More on Interaction Diagrams)

10.1 Generic interaction diagrams


10.1.1 Conditional behaviour


10.1.2 Iteration

10.2 Concurrency


10.2.1 Modeling several threads of control

Note: Section 10.1 brings up the question - raised by some of our examples - as to whether and how to show all possible sequences of messages that occur or whether to show just one scenario. 'Generic' strictly requires all possible sequences to be shown but text is looser.


Figure 10.1:

Remember: [...] is used to denote a condition (guard) in front of a message.

The 2 fragments depict 2 possible solution to the same problem. The branching solution (left) does not imply a time sequence - only one of the alternatives is followed during any one execution.

Figure 10.2:

General consideration: Avoid over-complex diagrams even if UML does provide syntax.

This diagram depicts how UML can show where different outcomes result from different conditional messages.

Figure 10.3:

The * in "3.1:*[i:=1..2]a()" indicates that message "a" is sent repeatedly. The element "[i:=1..2]" is an iteration clause telling how many times "a" is to be sent; such a clause is optional.

Various forms of iteration clause are possible. For example,

"[item not found]" would indicate that the corresponding message be sent repeatedly until item is found.

Figure 10.4:

Example of nested iteration.


Three ways a new "thread of execution" may start up:

	1. Single thread splits into several
	For example, an object which is computing sends 3 messages at same time
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	Notice there are no conditions on these branches.

On a collaboration diagram, can use a numbering convention (e.g. 2.13. A, 2.13.B, etc) to distinguish simultaneous messages

	2. An active object is one that owns its own thread of control
	An active object sends a message while there is computation going on elsewhere

Slightly heavier borders on active objects

	3. Object sends an asynchronous message to another object
	Can cause another object to become active without the sender having to stop computing


Note: Avoid possible confusion between an active object and an object that becomes "activated" on receipt of a message. Text is a bit loose on this.


Figure 10.5:

Note corrections (should be as in text p.135): 

- Delete row labeled "Flat".

- In row labeled "Asynchronous" change arrow to "->" and text to "The sender does not lose control; it sends the message and may continue immediately. The recipient of the message may also become active [i.e. activated], if it wasn't already.

Concurrency: 

Up to section 10.2 in text we have considered case that

- one object (at most) is computing at a time

- if an object sends a message it awaits a response

- have a single processor (though can have multi-tasking with a single processor)

In section 10.2 are considering concurrent systems. For example,

- Distributed systems with several processors running in parallel

- Multi-threaded or multi-scheduling

- Reactive systems that receive inputs from environment in various ways

Figure 10.6:

This sequence diagram models the following scenario:

A student visits a web-site & chooses a selection of modules. Not necessarily immediately (asynchronous) the system does one of three things of which one is as in the diagram. Thus, if choices are not pre-approved for this student (but are legal), send an e-mail to this student's Director of Studies. System does not wait for a reply.

First ("choose...") & last ("email") messages are asynchronous, while second ("confirm...") is synchronous with its corresponding "return" displayed.

Note: Be advised that special issues arise in concurrent programming.
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