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Signals
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Floor 3
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Floor 4

/arrivedAt4

Floor 2

/arrivedAt2

Common Actions

What if multiple 
transitions to a state 
should have common 
action?

Can list actions inside 
state

Can also qualify those 
actions:

down/arrivedAt3

entry/openDoors

exit/closeDoors

Q2

Do action if state is entered 
via “down” transition

Do action when state is 
entered via any transition

Do action when state is 
exited via any transition



Abstraction

Sometimes we need 
multiple nearly 
identical substates

Consider: 
In-lift Floor Requests 

In-Lift Request(x,y)

Off On

ILReq(x,y)

Opened On(x)

Lift y

In-Lift Request(5,y)

In-Lift Request(4,y)

In-Lift Request(3,y)

In-Lift Request(2,y)

In-Lift Request(1,y) Q3



Abstract Guards
Can define predicates to use in guards

E.g., using Alloy notation:

reqAbove(f,l) = (some f ′  > f | in InLiftRequest(f ′ ,l).On)

Not sufficient 
for P4!

Floor1(y)

Floor2(y)

[reqAbove(1,y)]

Q4



Some Design 
Guidelines

http://www.agilemodeling.com/style/stateChartDiagram.htm



States

Identify the states first

Keep names short but descriptive

Beware of:

Black holes – no arrows out

Miracles – no arrows in



Layout

Favor putting initial state in top-left 
corner



Substates

Use nested sub-states for common 
transitions

From many states to one state, or

From one state to many

Use orthogonal machines for “pieces” that 
run in parallel



Transitions/Actions
Use “recursive transitions” only for exiting 
and re-entering the state

Name transition events in past tense

Put transition labels near source state

Suggested label locations:
above

right

below

left



Guards

To avoid accidental non-determinism,
Guard conditions should be disjoint

[x > 0] and [x ≤ 0], instead of

[x ≥ 0] and [x ≤ 0]



Iterate!
Add basic functionality first

Just movement of lifts between floors

Iteratively add features

In-lift requests

Doors

Arrows …



Tools
HW11: Scans of neat, hand-drawn sketches 
are OK

P4: Must use a software tool for drawing

Visio – Google for statechart stencils

OmniGraffle – on lab Macs

Others?

Avoid MS Paint
(unless you already hate life)

Experiment with tools early!  
Make sure you can draw 

substates and export to pdf.


