


GOALS FOR TODAY

@ DISCUSS PROJECT DETAILS
@ UNDERSTAND DETAILS OF ‘“RUNNING’ MODELS
@ SEE HOW TO REUSE ALLOY MODELS

@ UNDERSTAND WHY WE GENERALLY AVOID
INTEGERS AND BOOLEANS IN ALLOY




DANGERS

INDEXED BY THE NUMBER OF GOOGLE RESULTS FOR
“DIED IN A ACCIDENT™

TYPE OF

SKYOVING | I 710
» pevaror | I, 575
surrnG | T ) 4%
SKATEBOARDING | IR 473
CAPING | (N /¢
GARDENING | [ (00
ICE SKATING | (I 94
KNITTNG | [ 7
BLOGGING | | 2

HTTP://XKCD.COM/369/

ZERO RESULTS:
‘SNAKE CHARMING’ AND ‘HABERDASHERY’




FROJECT 1

® DUE TUESDAY AT MIDNIGHT

@ INITIAL ALLOY MODEL OF ELEVATOR SYSTEM




FEROIECT | SPECIFICATION

@ ONE LIFT, FIVE FLOORS, NO FLOOR CALL BUTTONS

® THE LIFT HAS A SET OF BUTTONS, ONE FOR EACH
FLOOR. THESE ILLUMINATE WHEN PRESSED AND
CAUSE THE LIFT TO VISIT THE CORRESPONDING
FLOOR. THE ILLUMINATION IS CANCELLED WHEN
THE CORRESPONDING FLOOR IS VISITED BY THE
LIFT.

@ THE LIFT HAS TWO ARROWS INDICATING FUTURE
DIRECTION. ONE ARROW IS ILLUMINATED AS THE
DOORS OPEN. THE ILLUMINATION IS CANCELLED AS
THE DOORS CLOSE.




PROJECT TEAMS

@ O1:
8 O02:
8 O3:
8 O04:
@ O5:
@ O6:

ANDERSWC,MCGINNDA,STAMPTD

COVERTCJ,FRANKMP,SHERMABJ

FREEMACC,SCHEREPN

GAOT,KEHMBV

GLOWSKST,WATTSBN

HOLLINTL,JONESJG

07:

08:

09:

10:

1188

152k

THEISJE,WELLSKAI

FULLERRA,MANNDJ,SIEGLEAL

BANKSDA,HAFFNEDM,PURVIATT

DASHJB,MANKEAP,MENDELNT

HINESEN,MOSTTW,ORLOWSAP

LINT,MLYNARCS,SPIEGEKR

http://svn.csse.rose-hulman.edu/repos/cssesd373-201130-projteamNN




MAKE ME A SANDWICH.

! WHAT? MAKE
IT YOURSELF.

SUDO MAKE ME /
A SANDW)CH.

OKAY.




TWO COMMANDS

@ run — SEARCH FOR AN INSTANCE OF A PREDICATE

® check — SEARCH FOR A COUNTEREXAMPLE FOR AN
ASSERTION




SCOPE

@ NOT SPECIFIED?

® COMMAND USES DEFAULT:
UP TO 3 OF EACH TOP-LEVEL SIGNATURE

@ CAN BOUND MIX OF TOP-LEVEL AND SUB-SIGNATURES

@ AS LONG AS BOUNDS ARE COMPLETE...

Q1




BIHOOSING THE SCOPE

@ SMALL SYSTEM? SCOPE MIGHT MATCH REAL WORLD
® E.G., exactly 3 elevators, exactly 5 floors

@ LARGER SYSTEMS
@ SCOPE IS SET LARGE ENOUGH FOR CONFIDENCE

@ SMALL ENOUGH FOR SPEED




HTTP://WWW.BIGELOWAEROSPACE.COM

MODULES




MODULE SYSTEM

® DECLARE MODULE: module pathname
® USE MODULE: open pathname

B ALLOY USES ACTUAL LOCATION OF MAIN MODULE
TO GUESS LOCATION OF OPENED MODULES
® SUPPOSE THIS FILE IS IN C:\Desktop\main.als:
e e (NCADE R aeRIE e
open filesystem/debug

open filesystem/library/dirmodel

)




AVOIDING NAME CLASHES

@ USE ALIASES:

@ open library/graphs as G

pred Acyclic[] { G/Acyclic[parents] }




PARAMETRIC MODULES

@ LIKE GENERIC TYPES IN C++ AND C#
® EXAMPLE DECLARATION:

@ module library/tree[nodeType]

pred isTree[r: nodeType -> nodeType] { ... }

2 EXAMPLE USE:

@ open library/tree[Object]




exe s




ALLOY INTEGERS

® HAs Int ATOMS AND int VALUES
® LIKE JAVA’V}‘IntegeP WRAPPER C(LAS}.‘HI’G TYPE
8@ int — Int

B ALLOY: Int[4]

® JAVA: new Integer(4)
B Int — int

® ALLov: intfe] (17)

B JAVA: int s =0; for(Integeri: e) { s +=1i.intValue(); }




INTEGER EXAMPLE

// Weighted Graph
sig Node {

adj: Int lone -> Node
}
fact {

all n: Node |

let selfEdges =n.adj.n | int[selfEdges] =0

}

run {} for exactly 3 Node




ALLOY INTEGERS ARE
e VERY USEFUL.

® WHAT DO YOU REALLY NEED:

® UNIQUE IDS? JUST USE ATOMS AND A FACT TO
MAKE THEM DISJOINT

@ ORDERING? USE UTIL/ORDERING TO IMPOSE
ORDER ON ATOMS




BOOLEANS?

@ AvVOID THEM! CONFLICT WITH SET LOGIC AND
MAKE CONSTRAINTS TOO ‘“WORDY”.

@ USE SUB-SIGNATURES:

// BAD!
sig Lift { ...
doorOpen: Time -> Boolean

}

@ USE OPTIONS:

// BAD!

sig Lift { ...
upArrowLit: Time -> Boolean
downArrowLit: Time -> Boolean

// Good!
abstract sig DoorState{}

one sig Open, Closed extends DoorState{ }

sig Lift { ...
door: Time -> DoorState

}

// Good!
abstract sig Direction{}

one sig Up, Down extends Direction{}

Qi Cul b

arrowLit: Time -> lone Direction

)

Q2




