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Piazza Poll: How bad is this state machine
for a traffic light?

A It’s fine
RED B. It has a flaw or two
C. Itneeds alot of work
X_STREET_TURNS_RED mmeoutr  D. It will never work, a state
machine can’t run a
trattic light
CAR_STOPS_ON_XSTREET

start yellow timer
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Max Lichtenstein

Roadmap

Lab 7 overview

— The State Machine ¢
— Static libraries w
— FreeRunningTimers

Events and services review

State Machine review
BREAK

State machine design:  \\
* Whatis a state, really?
* ‘Whatis an event, really?

Alarm Clock design activity
— Working in small groups 4
— Max picks best design
— Then, coding as a class
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Notes/Announcements

e Office hours rescheduled for TODAY 2-3

e Battleboats partners Cap 2
— Start picking them!

e By next Tuesday please
e Piazza is good

— Solo option

e Extra Credit Lab 107

— Piazza poll after class //
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Lab 7 Notes
e Lab 7 due next Monday

— No autochecker! (can still check submissions, but not code)

e This line:

You will need to able to understand and reason about state machines to do well in this
lab. Make sure you do the reading before attempting the lab. Use the example bounce

you'll understand much better how to implement this lab.

* Mo g Gy dacvession
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Max Lichtenstein

Lab 07 Overview
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Static Libraries

= Linker Files
=g Source Files
* Essentially, .ofilesina ® Eﬁgfj;b’“ﬁhs
nice package ) Astih —
: 7 BOARD.
— Hide source code / _ % Eom_;
i 'E‘I Buttons.h e
\/ @ Oledh —
— Protect source code @ OledDriverh —
® Lecture Examples

N o\/ =i-(gg Libraries d_——/)
— Make code portable -8 Lab7Supportib.a

& ﬁ Loadables ..-..-:fv" Jo
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e Don’t need .c files!
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Free Running Timer . 03 [t

T™IMe
. 2L L4 .'.f Sl

e Used when you need lots of timers

e A way of using one hardware timer (ie, one ISR) to make
lots of software timers

— One ISR keeps track of a “global” time

— Each process keeps track of its own start times (and other
important times)

— Each process can find its own elapsed time with:

myElapsedTime = globalTime - myStartTime

ot

o
W

UCSC CMPE-013/L Summer 2018




;'FC?I.LuI +ime

) Mnf‘L ULIL’A} fﬁﬂ‘i{.;{h{_ X L'I

T‘-;Mf‘ X I)_
) ) ) L)
]
in . (
.‘.’1'—"1

‘,11.-"- Ry - -i ;Ji R
19 1
|

0 )
l Tice
C ”’L,FHJ

ARZSY 729 l T'!

./, !Go)_t

FebTIC2 D}

Plobal T, ne
Plobel —+icle ._{.fhil;

Ik ()

2 r’[vl.l {"'.M +\If

td*fu.] ._‘J'J-C k,_
eWviat =
; TRvL
USER _Thaer
regerd
et timg
Cotle
4

el /7t

Meer P

L elapsed ti '}1,_1



Events and Services review
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Events and Services

e Events:
— Momentary
— “Fed” to services
— Checked by synchronous code /ot

e Services:

— Run when they receive events

— Behavior depends on which event they
receive

— Often implemented as SMs

— “Consume” event after completion )
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Events and Services

I3R Sarvice

check for events R react to evanls
’N
ﬂ -!"-_'-._‘b
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Events and Services

Event Checkers

State Machines :ﬁ
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State Machine Review
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StateMachine

Chess (1)

\l‘"

Behaviour of ChessGame

/
/

Initial State

Transition

State

[ — Event

Y

|rWhitL s I‘uluve‘]

__p-l |jll1 p Piece)

[’Black s I\aﬂ[uw_‘]

Max Lichtenstein

From Formal Specification of Software: UM State Machines

Bernhar cheErt , ESITAT KOBLENZ -LANDATT
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Chess (2) C

Behaviour of ChessGame

]

]
(White’s Move) " (“™*T{ (White Win)

( ) ( )

bm(p:Piece)

Y
e MAE
(Black’'s Move) <40 ™ Black Win)

( J T J

L -

From Formal Specification of Saftware: LML State Machines 5
Eernhard Beckert , UNIVERSITAT ECBLENZ -L ANDATT -
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Chess (3)

Behaviour of ChessGame

.7

Y

[ White’s Move ] ‘_f White Win 1

( FoR pieT
bm(p:Piec

(Black’s Move | Black Win

\ J " )

From Formal Specification of Saftware: LML State Machines 5
Eernhard Beckert , UNIVERSITAT ECBLENZ -L ANDATT -
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Chess (4)

Behaviour of ChessGame

.7

¥
[ White’s Move |

\ )

_[ White Win
AERECT o tr

bm(p:Piec

fB]ack"s ht[nw:]

( J ( )

L -

From Formal Specification of Saftware: LML State Machines
Eernhard Beckert , UNIVERSITAT ECBLENZ -L ANDATT
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Chess (4)

Behaviour of ChessGame

.7

¥
[ White’s Move | _[ White Win

\ )

bm(p:Piec

[ Black’s Move | Black Win

( J T )

L -

From Formal Specification of Saftware: LML State Machines
Eernhard Beckert , UNIVERSITAT ECBLENZ -L ANDATT
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State Machine Design
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Designing State Machines

e First, high level:
— In English, what do you want to do?

e “The device has three modes: Clock, stopwatch, and count-down
timer. The user can switch between modes by pressing a button.
Also, they can enter an “adjustment” mode where they use the
knob to adjust the time”

— Next, figure out some basic states (maybe 3 or 4)

— Next, figure out what events are important

b
(cp
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Designing State Machines (2)

e Draw your basic states
— Keep it simple, for now

e Draw some event transitions between them
— Reflect: go through your state machine several times
— Have someone else go through your state machine

— What could work better? What does it still need?

e At this point, you will probably need to add some
auxillary states

UCSC CMPE-013/L Summer 2018



Designing State Machines (3)

e |teratively add things to your state machine using the
previous steps

— If it starts to get complicated, pause and see what you can
axe

e When your SM diagram is very nice and you like it, code
it up!
— Start with just 1 or 2 states. Keep it simple.
— Add 1 state at a time, with transitions.

— Test asyou go!
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State Machine Design State Machine
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SHORT_PRESS

Picking
LONG_PRESS Sta te S

ON SHORT PRESS

le i 1 mod
< LONG_PRESS cyce o e =
LONG_PRESS
Q
SHORT PRESS
BRIGHT

LONG_PRESS

<
:ISHDRT_PRESS
MEDIUM
Dsn—u:}m'_ PRESS SHORT_PRESS
DIM
:'SHGHT_FRESS
PULSING
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sHoRT PRESS [ On h
T _
“hl BRIGHT
LONG_PRESS Dsmm_rﬂmsm
MEDIUM
DSHGRT_PRESS SHORT_PRESS
DIM
DSHGRT_F'RESS
PULSING
- J

SHORT PRESS

LONG_PRESS

LONG PRESS

Max Lichtenstein

Picking
States

BRIGHT

MEDIUM

(817

x /k /k /4

PULSING

SHORT_PRESS

SHORT_PRESS

SHORT_PRESS

SHORT_PRESS
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SHORT_PRESS

Picking
LONG_PRESS Eve nts

cycle to next mode

LONG_PRESS
LOMG_PRESS
~
BUTTON_UP
[imer<ds]
e
BUTTON_UP
ON
BUTTON_UP
[Emer=4s
e
BUTTON_UP
g
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SM Design Activity
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1.

2.

1.
2.

1.

Design Activity Agenda

Break into groups of 2-5 people (5-10 mins)

On green paper, write names of participants

Liscuss how you want the Ul to work, Write it down in English

List the states and events you need  +°
State Machine First Draft (5-10 mins)

Cn green paper, draw your basic state machine. Get as detailed

as you feel comfortable v

MaxLwill review the designs with the cass '/

State Machine Second Draft (5-10 minutes)

Get new green paper VvV

Revise design — Incorporate feedback, make clean and simple as

possible
Final SM design as a class v/

Coding as a class

We'll see how far we get!
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Design activity spec

e Combination Clock/Timer/Stopwatch
— Clock keeps track of global time
e Can be adjusted
— Timer counts down from a value
e User adjusts value, then presses a button to start
— Stopwatch counts up from 0
e Can be paused or reset

— No two modes interfere with each other!

e Each clock/time keeps ticking during other modes

e You design the Ul

— ——— —
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