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Brief note on Harel StateCharts

1) David Harel
 developed the StateChart notation in order to have a visual notation that combined


- the ability of Venn diagrams to express hierarchy


- the ability of directed graphs to express connectedness

Idea was to beat the state explosion problem of ordinary state machines.

2) Essentially, StateCharts are used as state diagrams in UML with some minor notational differences (see examples below).

3) In Harel’s language, a blob is the basic building block. We have that


- a blob can contain other blobs (hierarchy)


- Blobs can be connected by edges

Blobs are interpreted as states and edges as transitions.

4) We do not present the full StateChart system but instead present the main features via examples. Essentially, these examples can be viewed as examples of UML state diagrams too.


Example 1: Initial states in a StateChart
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Interpret exactly as before for UML state diagrams except that UML uses a black circle (() to identify an initial state whereas in the above diagram this is indicated by an arrow (or edge) that has no source state.

- State A is entered then at a lower level state B is also entered

- When a state is entered, we can think of it as being active


- Convention that an edge must start and end on a state outline. If a 

state contains substates the edge refers to all the substates. So, 

above, the edge from A to D means that the transition can occur 

from either B or C.


Example 2: Concurrent states in a StateChart
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- As before, dotted line indicates that state D really refers to 2 concurrent states E and F.

- Harel’s convention is to move D’s state label to a rectangular tab (as shown)

- When the transition from A to D occurs both E and F are active


Example 3: Windshield Wiper Controller

Consider a system where a windshield wiper is controlled by a lever with a dial.

The lever has 4 positions: OFF, INT (i.e. intermittent), LOW, and HIGH.

The dial positions indicate 3 intermittent speeds and the dial position is relevant only when the lever is in the INT position.

The “decision table”
 below shows the wiper speeds in wipes per minute for the lever and dial positions:

	c1. Lever
	OFF
	INT
	INT
	INT
	LOW
	HIGH

	c2. Dial
	n/a
	1
	2
	3
	n/a
	n/a

	a1. Wiper
	0
	4
	6
	12
	30
	60


The StateChart below depicts the system’s behaviour.

Note that transitions in the lever and dial “components” are caused by events whereas those in the wiper “component” are all caused by propositions that refer to what state is active in the dial or lever component. (These “propositions” are part of the StateChart syntax as permitted by the StateMate product).

In UML we would use “guard conditions” to do the job of the “propositions.
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� Taken from Jorgensen, Paul, “Software testing, A craftsman’s approach”, 2nd edition, CRC Press, 2002


� Harel, David, “On visual formalisms”, Communications of the ACM, Vol. 31, No. 5, pp.514-530, May 1988.


� We will come back to “decision tables” again.
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