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<<interface>>
watch : Watch
time : Time
timer : Duration
laptime : Duration

!

4 1

<<interface>>
: Button

name : string

pressed : bool

<<interface>>
display : Display
light : {on, off}

Event Macros

on = when ( On/Off:Button.pressed )
off = when ( On/Off:Button.pressed )
mode = when ( mode:Button.pressed )

Domain Model Variable Macros
time = watch.time

timer = watch.timer
laptime = watch.laptime
light = display.light

but2 = when ( but2:Button.pressgd )
but3 = when ( but3:Button.presse C

Vars
timerOn: bool

LI A 7 < 7

ay Godfrey)

but3
\light

/

Watch12hr

do/display(time%12hr)

Watch24hr

do/display(time)

J

but3
\light

Stopwatch Example

but2 ['timerOn]
\timerOn:=true

mode mode

off

but2 [timerOn]
\timerOn:=false

Timer but3 [!timerOn]
\timer:=0.0;
do/display(timer) \light

but3
\light

but3 [timerOn]
\ laptime:=timer; light

l

Laptime

do/display(lap time)

but2 [timerOn]

\timerOn:=true

but2 [timerOn]
\timerOn:=false



Enrichments

* Generally, Mealy machines in practice result in
large models with lots of criss-crossing
transitions

* Three language features to ease complexity

* Hierarchy
* Concurrency
* Inter-machine Communication
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Hierarchical states

Hierarchy is used to cluster states that have some
similar behaviours / exiting transitions.

* One transition leaving a superstate represents a transition
from each of the superstate’s descendent states.
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Hierarchy in Stco)npwatch
.

watch stopwatch

but3 but2 [timerOn] but2 [timerOn]
\light \timerOn:=true \timerOn:=false

“ ( /

but3 [!timerOn]
\timer:=0.0;

Timer

Watch12hr mode
do/display(time%12hr) mode do/display(timer) \light
T but3
but2 \light
but2 but3 [timerOn]
l \ Iaptlme =timer; light
Watch24hr Laptlme
do/display(time) do/display(lap time)
U but2 [ltimerOn]
but3 \timerOn:=true but2 [timerOn]
\light \timerOn:=false
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Hierarchy (semantics)

Be if event z occurs when in state D, what is the next state of the machine?
Ae if event y occurs when in state D, what is the next state of the machine?
X ® can the execution ever leave state C?
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Determinism

What if the machine is in state B and event s occurs?
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Priority

What if the machine is in state A and event q occurs?
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Priority

What if the machine is in state A and events gand r
occur simultaneously?
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Final state

A final state represents the end of
computation within a superstate.

A transition that has no event or
condition in its label is enabled when
Its source state is idle.

® source state is a basic state

® source superstate entered its

final state
® source basic state has  Ifin A, what is the state after inputs rx? D
finished internal activity * If in A, what is the state after inputs qx? E
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History

History @ IS a pseudo-state that designates
the child state of @)s parent state (i.e., child state
of S1) that the execution was in when the parent

state (S1) was last exited.
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on

off

History

on

'\(

watch

R

12hr
clock

but3 but2 [!timerOn]
\timerOn:=true

mode

mode
<l

4

but2

A

but3
but2 \light

24hr
clock

but2 ['timerOn]
byt3 \timerOn:=true
\light

stopwatch

but2 [timerOn]
\timerOn:=false

but3 ['timerOn]
\timer:=0.0;
\light

but3 [timerOn]
\ laptime:=timer; light

but2 [timerOn]
\timerOn:=false

J -

&
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History

History IS a pseudo-state that designates the child
state of parent state (i.e., child state of S1) that the
execution was in when the parent state (51) was last exited.

Cases:

* Superstate has history
* |ast child state that was executing

* Superstate has no history

* state designated by transition
exiting history pseudo-state

* superstate’s default initial state
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History

History IS a pseudo-state that designates the child
state of parent state (i.e., child state of S1) that the
execution was in when the parent state (51) was last exited.

What is the current state after the

following input sequences?
L y A
*Yyq E
®VrX D
® VIXZ B
° - B
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Deep history: H*

Deep history@ IS a pseudo-state that
designates the descendant state of s parent
state (i.e., descendent state of S1) that the
execution was in the when the parent state (S1)

was last existed.

What sequence of input events
produces a different result if this model
has a basic history vs. a deep history
pseudo-state?

ytxz
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Stopwatch Example

on
e A :
watch . but2 [timerOn]
but2 [!timerOn] \timerOn:=false
\timerOn:=true
but3
ight m
( stopwatch
on mode
o—
but3 [!timerOn]
Timer \tjmer::0.0;
\light
off but2 but2
GiUtr?t but3 [timerOn]
g \ laptime:=timer; light
‘ ‘ Laptime ’
but3
\light
N\ Y, N

~N

.
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What state is
the watch In
when it is
turned on?



Stopwatch Example

on

watch h but2 [ttimerOn] but2 [timerOn]
\timerOn:=true \timerOn:=false

i} Ve (0| s this model
) ' (B [= equivalent to
\\aemmeon | the previous

i model (do they
B3 by fimerony represent the

g \ laptime:=timer; light

& l same set of
(] execution

traces)?

\light

A

g
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Stopwatch Example

( N
on
( watch h but2 [ltimerOn] but2 [timerOn]
& \timerOn:=true \timerOn:=false
.\\ b_ut3
\light
on 2 ’ ( stopwatch
mode
12hr ~
n clock ‘mode
but3 [timerOn]
Timer \tjmer::0.0;
\light
off but2 but2 T
&utﬁt but3 [timerOn]
ant laptime:=timer; light
24hr
clock
but3
\light
\ Y, N
J

g
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What state is
the watch In
when it is
turned on?



Example: ReadYourStory

Navigate to site

create book

preview book

Home Screen [1] cancel()

Uploading Page (2]

N

clickUpload()

Ti
[books.contains(bookld)]

cancel) Product Page [7]

cangel()

clickCreate(bookld)

clickCreate(bookld)
0

Tentry[err = null)/DisplayErr
exitiupload(path)

Jerr=uploadError

clickUpload()
[uploadSuccessful]

Editing Page [3]

entry/showPhoto clickReupload()

[Fields

L

clickPreview()

&& photo 1= null]

empty()

clickUploadLater()

clickCart()

editDetails(order)

Tquantity[order] > 0]

Book Preview (Page) [5]

when(fetehPreviewUrlsFinished)
IdisplayCover

/ view cart

UpdatePage(nextPage) Customer's Cart [6]
laddToCart(order) when(quantity[order] == 0)
/cartCountBadge++; wli IremoveOrder(order)
/addToCart(order) addToCart(order) [quantity[orderT >0
f—
Quick checkout [8]  |[€——— . updateQuantity(order, num)
clickHome() Tquantity[order] > 0]
Iquantity[order] = num
UpdatePage(nextPage)
[Book.exists(nextPage)]
checkout()
checkout() /
cancel()

checkout —

o<—f @

Checkout Shipping Page [9]

Checkout C

clickShippingMethod()
TshippingAddress = null

completeOrder()

Checkout Shipping Method [10]

clickPaymentMethod()
[shippingMethod != null]

TcreditCard = null]

Checkout Credit Card [11]
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