Data Modeling with JML




DBC for Methods

* Pre-conditions — requires
* Post-conditions — ensures

* Frame axioms — assignable




DBC for Objects

* Besides specifying what methods do, we also
have to constrain what the objects can do

% We use class invariants for this

% Example: //@ invariant size <= capacity;
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An Example, but first...




MY ACCOMPLISHMENT
THIS MONTH WAS
OPENING A FILE THAT
SOMEONE E- MAILED
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THAT TOOK
AN ENTIRE

IT WASN'T THAT

EASY. I DIDNT
HAVE THE RIGHT
SOFTWARE TO
OPEN THE FILE.

£ 2008 Scott Adams, Ing, /Dist. by UFS, Inc.

I TRIED TO DOWN-
LOAD THE VIEWER
FROM THE INTERNET
BUT THE WEB SITE
DIDN'T SUPPORT MY

AND I COULDN'T
UPGRADE MY BROWSER
UNTIL I UPGRADED MY
OPERATING SYSTEM!

>

| THAT REQUIRED ME
TO UPGRADE ALL OF
MY APPLICATIONS

\SOFMRE , TOO.

CARTOON OF THE DAY

MY HARD DISK GOT
MAXED OUT, SO I
HAD TO UPGRADE MY
COMPUTER AND
TRANSFER ALL OF
THE FILES.

www.diibert.com

/SO , THEN

YOU GOT
TO VIEW
THE FILE?

IT WAS A
FUNNY ONE




Example

% BoundedStack
% A stack with a fixed maximum size

* Live-coding in Mobius PVE...




Starting Projects in
Mobius PVE

* Create a new workspace

* Create a new Java project

* Set the project’s “nature” to ESC/Java
* Select project

* Choose JML — Setup — Enable ESC/Java nature




The Outline

* public class BoundedStack {
public BoundedStack(int maxSize) {...}
public void push(Object x) {...}
public void pop() {...}
public Object top() {...}




1. Specity the Data

LETS US TALK ABOUT size IN OUR SPECIFICATION

public class BoundedStack {
private /*@ spec_public @*/ int size;
private /*@ spec_public @*/
Object[] elems;




2. Specify the Invariant

public class BoundedStack {
private /*@ spec_public @*/ int size;
ProHeuiiCiansfiditili«Psiz@biect(] elems;
//@ public invariant size <= elems.length;
//@ public invariant elems !'= null;
//@ public invariant \t

@ Size <= | 1 < elems.iendg
@ elemsli] == null);
@*
//@
TELLS ESC/JAVA2 THAT DISALLOWS JAVA WEIRDNESS

ELEMS SHOULDN’T BE .
ALIASED LIKE elems = new String|]




3. Specify Public
Constructors/Methods

/*@ requires n > 0;
@ assignable elems, size;
@ ensures elems.length == n && size == 0;
@*/
public BoundedStack(int n) {
elems = new Object[n];
size = 0;
//@ set this.elems.owner = this;

} TELLS ESC/JAVA2 THAT

ELEMS ISN’T ALIASED




Don’t Get Pushy

/*@ requires size < elems.length;

@ assignable elems]size], size;
@ ensures size == \old(size) + 1;
@ ensures elems[size-1] == x;
@7‘:/

public void push(Object x) {

}

elems][size] = x;
size = size + 1;




All Around the
Shoemaker’s Bench...

/¥@ requires size > 0;
@ assignable size, elems][size-1];
@ ensures size == \old(size-1);
@7‘:/

public void pop() {
size = Size - 1;
elems[size] = null;

;
REMEMBER THE INVARIANT INCLUDED:

(\forall int i; size <= i && i < elems.length; elems][i] == null)




I'm on the Top of the
World...

/*@ requires size > 0;

@ assignable \nothing;
@ ensures \result == elems]size-1];

@:‘: /

public Object top() {

}

return elemsjsize-1];




Steps for Specifying a
Class
* 1. Specify the data...
* Using spec_public fields for now
* Later we’ll see how to be more abstract
* 2. Specify invariants
* 3. Specify each public method/constructor using:

* requires, assignable, and ensures

Q3




