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int Find(VersionedString vs, String s) {
for (int i=0; i<vs.length(); i++)
if (s.equals( vs.getVersion(i) ))
return i;
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How to clean your aquarium safely, by Sarah Davies

Turn off and remove all heaters and filters. These can
be put in the sink and left until they are cleaned. Fill
one of the new, clean buckets half full of water from
the aquarium. Using the fish net, transfer the fish,
one by one, to this bucket until all the fish are out of
the aquarium. Next, remove all plants and
ornaments. If the plants are living put them in the
bucket with the fish. Put all the ornaments on the
counter or in the bucket where the rocks go.
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interface VersionedString {
public void  add(String s) ;
requires ... ; ensures: ...
public int length() ;
requires ... ; ensures: ...
public String getLastVersion() ;
requires ... ; ensures: ...
public String getVersion(int i) ;
requires ... ; ensures: ...
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class LinkedVersionedString
implements VersionedString {
protected int n;
protected Version last;

public void add(String s) {...
public int length() {..
public String getLastVersion() {...
public String getVersion(int i) {...

s
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interface VersionedStringFactory {
public VersionedString construct();

}

class LinkedVersionedStringFactory
implements VersionedStringFactory {
public VersionedString construct() {
return new LinkedVersionString();
b
}
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class SomeClass {
private VersionedStringFactory f;
public SomeClass(VersionedStringFactory f,
col)
{ this.f = £f; ... }

public someMethod() {
VersionedString vs = f.construct();
vs.add("First version");
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VersionedString vs = new VersionedString();
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VersionedString vs =

new LinkedVersionedString();
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class SmartVersionedStringFactory
implements VersionedStringFactory {
public VersionedString construct() {
return new LinkedVersionString();
}
public VersionedString construct(int m) {
return new CyclicArrayVersString(m) ;

(ntl)%m

(2) nwinn N"22 VIN*'W

VersionedString oomx "MIM"WW DRYN N'YY N7 @
127 1MYNY TWOR ;NWINN NM17W 'R1212 DM"AYD ,0'WTN
R LinkedVersionedString 1¥»w nwin nw
PWINN NR D'OMPHW DMNR D'YY 1XYW NWINN

D'PO0Y DR DIV 'R NMP2N NpYNnn Yw Tipa e
90 291> ,pD0 20 Dy TAY? NY1D ®'N 1271 ,0MD1RDO
TNya1 2NO"Y

N"WY MW NWINNN N2 DR 1"aynY D2 j210nd N e
D'WTN DMRY IR 1YW TIPphY

NNR2 VHYNINYW TIPN N NIRWI IPWI N M¥IN N1ADN @
T2 ;WHPNWAY NWINN N NPRA 1971 ,WPNWAY PO
WHNWNA TIPNN TN P1NTW NN NIpa Nip 0T ,%%0

O*"019"0 112Y 111X "1X"M]

VersionedString

LinkedVersionedString CyclicArrayVersString

MWNHN NPYNDN NW 00N W' D'01D'0N NWIYW M @
pwINnN NR

MR MUNNNYW MP2NNNN %% 1IN pwinn e

2121 (PWIN RD) AN 12D DIDWVN NTW IR NINWD ®
1D¥HD N DIDWVN DXY? ONNNY

1907 ®Y Yare

D"™%1vN» NVWIN N2

D'0INIAIRA WIN'W 1N D'DRY 18" 710" NWIN N2
interface VersionedStringFactory {

public VersionedString construct();
Ensures: returns a reference to a new VersionedString

public VersionedString construct(int m);
Ensures: returns a reference to a new VersionedString
that keeps at least the m most recent versions
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requires: a != null && a's elements != null
ensures: a becomes sorted
void insertionSort(Comparable a[]) {
int 1i,j;
for (j=1; j<a.length; j++) {
Comparable key = al[j];
for (i=j-1;
i>=0 && ali].compareTo(al[j])>0;
i--) ali+1] = alil;
ali+1] = key;
} 3
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class LinkedVersionedStringFactory
implements VersionedStringFactory {

public VersionedString construct() {
return new LinkedVersionString();

}

keeps an unlimited number, so satisfies the contract

public VersionedString construct(int m) {
return new LinkedVersionString();

}
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int compareTo(Comparable other) {
if (this.n > other.n) return 1;
if (this.n < other.n) return -1;
return O;

}
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LinkedVersionString
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interface Comparable {
requires: other != null
ensures: return == 0 iff this = other
return == 1 iff this > other
return ==-1 iff this < other
int compareTo(Comparable other);

3
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int compareTo(Comparable other) {
LinkedVersiondString other_lvs
= (LinkedVersiondString) other;
if (this.n > other_lvs.n) return 1;
if (this.n < other_lvs.n) return -1;
return O;

}
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VersionedString-2 pwina win'n

class LinkedVersionedString
implements VersionedString,
Comparable {
protected int n;
protected Version last;

int compareTo(Comparable other) {
if (this.n > other.n) return 1;
if (this.n < other.n) return -1;
return 0O;

}
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interface VersionedString
extends Comparable {
public void  add(String s) ;
public int length() ;
public String getLastVersion() ;
public String getVersion(int i) ;
X
class LinkedVersionedString
implements VersionedString { ... }
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int compareTo(Comparable other) {

VersiondString other_vs
= (VersiondString) other;

if (this.length() > other_vs.length())
return 1;

if (this.length() < other_vs.length())
return -1;

return 0;

}
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import java.io.x*;

File f = new File("A:\config.dat");
try {
FileInputStream is
= new FileInputStream(f);
access the file (but only if the constructor succeeds)
} catch (FileNotFoundException fnfe) {
how to act if f does not exist

}
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import java.io.x*;

File f = new File("A:\config.dat");
frepresents the file's name; may or may not exist
if ( f.exists(O ) {
FileInputStream is
= new FileInputStream(f);
now access the file
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try {
main code block

} catch (Exceptionl exc) {

when Exceptionl thrown inside try, transfer here
} catch (Exception2 exc) {

when Exception2 thrown inside try, transfer here
} finally {
optional part. Executed no matter how the try block
is exited. }
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(throws an exception)
precondition & invariant
& side-condition 2 invariant & postcondition
precondition & invariant
& not side-condition =2 invariant & exception is thrown
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Matrix a = ...;
Vector b = ...;
Vector x;

Matrix.solve requires nonsingularity
if ( a.nomnsingular() )
x = a.solve(b); solves Ax=b
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Matrix a e

Vector b e

Vector x;

try {
x = a.solve(b); solves Ax=b, fast algorithm

} catch (CloseToSingularException ctse) {
X = a.accurateSolve(b); tryharder

}
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FileInputStream is;
try {
is = new FileInputStream("A:\config.dat");
} catch (FileNotFoundException fnfe) {
is = new FileInputStream("A:\config");
}

access the file (but only if the input stream was created)
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int compareTo(Comparable other) {
VersiondString other_vs;
other_vs = (VersiondString) other;
if (this.length() > other_vs.length())...
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int compareTo(Comparable other) {

VersiondString other_vs;
try {

other_vs = (VersiondString) other; }
catch (java.lang.ClassCastException ce) {

throw new IncomparableException();
}
if (this.length() > other_vs.length())
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Error Exception
VirtualMachineError ... LinkageError RuntimeException

OutOfMemoryError NoClassDefFoundError NullPointerException
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Exception RuntimeException
I0Exception SecurityExceptio
FileNotFoundException PriviledgedActionExceptior
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int compareTo(Comparable other)
throws IncomparableException {...}
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class IncomparableException
extends Exception {...}
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public String getVersion(int i) {
if (i > length() || i <= 0)
throw new PreconditionException();
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02" INY INXR WIN'w

1M, M%7 2N NO™M 2N 2V NYTIN 1N2W NMdDWI @
210w NN"W WHNY NP %Y DMNN 112212 WNNwaL
0'019'0 120N TNV TNRN )Y MNTNN?

public void polyMethod(...) throws
resultTypel, resultType2 {
do something
if (...) throw new resultTypel(...);
else throw new resultType2(...);
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static void tagAll(VersionedStringl[] a,
String t) {
boolean duplicate = false;
int i;
for (i=0; i<a.length; i++)
if ( ali].exists(t) ) duplicate = true;
if (!duplicate)
for (i=0; i<a.length; i++)
ali].tag(alil .length(),t);
else ... tellthe userthat shecan't use the tagt
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class TaggedVersionedString {
... // someimplementation of VersionedString

public void tag(int i, String t) {...}
requires: t is not an existing tag in this object

& 1<=i<=length()
ensures: getVersion(t)==getVersion(i)
public String getVersion(String t) {...}
requires: t is an existing tag in this object
ensures: return_value = null
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static void tagAll(VersionedString[] a,

String t) {
boolean duplicate = false;
int i;
try {

for (i=0; i<a.length; i++)
ali].tag(alil .length(),t);
} catch (DuplicateTagException e) {
now what? some elements have already been tagged,
and we don't have a method to remove tags!
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if ( !vs.exists(t) ) vs.tag(i,t);
else ... telltheuserthat shecan't usethe tagt
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try { vs.tag(i,t); }
catch (DuplicateTagException e)
{ ... tellthe userthat shecan't usethe tagt }
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Matrix a = ...;
Vector b = ...;
Vector x;

SolveStatus s = new SolveStatus();
x = a.solve(b, s);
if (s.succeeded()) {...}
else if (s.failedSingular()) {...}
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Matrix a = ...;
Vector b = ...;
Vector x;

a.try_to_solve();
if (a.succeeded())

b = s.solution()
else




