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State Diagrams

* Like sequential digital circuits
=Remember EE-290?
* Concepts
=Event
= State
=Transition
* UML notation is similar

=But has enhanced capabilities
I
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2-bit Counter State Diagram
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UML State Diagrams

*Based on Harel state charts
= David Harel (1987)
= Permit nested states

* Associated with classes
= Describe object state

*Used in analysis and design

* Primarily a documentation tool
= No Rose code generation (yet?)
]

UML Counter State Diagram
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Transition String Details

S .
' ) N

| event-signaturei[guard-condition] /iactiom” ...~ ...

v 7

/ procedural_expression

<op call> send-clause

<signal>

when (cond)

after (time) ’destination.message (arg,...) ‘
|

File Scan Example

1
.\ AddFile( filename ) / AddFileToList(filename) Entry/exit actions
NoFiles Internal actions

FilesNoResults

ScanFile /
ScanFilesnList

entry: DisableScan|
entry: EnableScan

AddFile( filename ) /
AddFileToList(filename)

ScanFile /
ScanFilesInList

RemoveFile( filename )[ was last ] /
RemoveFileFromList(filename)

FilesResults

exit: ClearResults

Rem oveFile( filename )[ not last ] /
RemoveFileFromList

Nested States

AddFile(filename ) /
AddFileToList(ilename)

Avoid state explosion
Entry/exit transitions
History indicator

File( filename )[ was last]/
VeFileFromList(filen ame)
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Implementing State Machines

* Distributed conditional logic
=“If” or “switch” in member functions
« State machine interpreter
= Separate member object?
= Call from member functions
*Use State pattern (page 406)
=Base class and derived for each state

= Behavior variants as virtual functions
I

Distributed Conditional Logic
Project::AddFile(fn)

switch (state) What's wrong with
this approach?

case NoFiles:
state = NoResults;
AddFileToList(fn);
break;

case NoResults:
...; break;

case HaveResults:
...; break;

}
I

State Pattern

Project

SAddFile() +PS| WA ddFile()
$RemoweFile( RemoveFile()
$ScanFiles( 1 1] ascanFiles()
®AddFileToList()
$RemoveFileFromList()

®ScanFilesInList() ResultsState

¥setState()
NoFilesState +1s| SAddFile) .
¢
SAddFile() 1| ®scanFiles()
$AddFile “RemowFile) |
SRemoweFile) | | gg anciesg
#ScanFiles() o >
Project::AddFile(fn) NoResultsState || HaveResults State
SAddFile() SAddFile()
ps-)AddF"e(name)' SRemoveFile() || ®RemoveFile()
! ®scanFiles() ®ScanFiles()
|
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