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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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VersionedString np?nnnn DXyl wNNWAW NIpon e
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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 1;
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interface VersionedString A

public void add(String s)
requires ... ; ensures: ...
public int length()
requires ... ; ensures: ...
public String getLastVersion()
requires ... ; ensures: ...
public String getVersion(int i) ;
requires ... ; ensures: ...

w o

w o
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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() ...

e e =

public String getVersion(int i) {...
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VersionedString vs = new VersionedString() ;
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VersionedsString vs =
new LinkedVersionedString();
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interface VersionedStringFactory {
public VersionedString construct();

¥

class LinkedVersionedStringFactory
implements VersionedStringFactory {
public VersionedString construct() {
return new LinkedVersionString();

¥
¥
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class SomeClass {
private VersionedStringlkactory f;
public SomeClass(VersionedStringFactory f,
ce )
{ this.f = f; ... }

public someMethod() {
VersionedString vs = f.construct();
vs.add("First version");
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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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class LinkedVersionedStringFactory
implements VersionedStringFactory {

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

¥

keeps an unlimited number, so satisfies the contract

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

¥
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class SmartVersionedStringFactory
implements VersionedStringFactory {
public VersionedString construct() A
return new LinkedVersionString();
+
public VersionedString construct(int m) {
return new CyclicArrayVersString(m);




00195V 112Y 1NARXR "INM)

VersionedString

LinkedVersionedString CyclicArrayVersString
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requires: a != null && a’'s elements != null
ensures: a becomes sorted
void insertionSort(Comparable al]) {
int i,73;
for (j=1; j<a.length; j++) {
Comparable key = aljl;
for (i=j-1;
i>=0 && alil .compareTo(alj]l)>0;
i--) ali+1] = alil;
ali+l] = key;
>}
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interface Comparable {
requires: other I= null
ensures: return == 0 iff this = other
return == 1 iff this > other
return ==-1 iff this < other
int compareTo(Comparable other) ;

}

java.lang.Comparable pwin 17210 NDWN ?W NIMDDI

17 NNT X2 22X ,1RD 111T20W PWIN? 1NINN2A 1NN ANIT RN
nN? 1"21 JWNNI ;"INAY



VersionedString-2 pwana win'n

class LinkedVersioneddString
implements VersionedString,
Comparable {
protected 1int n;
protected Version last;

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

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

n"win D1p ,compareTo 2V 1NN IR X7 pwinn @
Comparable NX 2NN PWINNW NTAIYN DORYN NVIN
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int compareTo(Comparable other) {
VersiondsString other_vs
= (VersiondString) other;
if (this.length() > other_vs.length())
return 1;
if (this.length() < other_vs.length())
return -1;
return O;

¥

1R NPINNY 1D1RDO R? WINMNW MINT 012D NP
1?N1 JWNN] ;VersionedString W winm 2311750WH



nY272 0019V NHDOI1N

NN R N7

Comparable VersionedString NYVID N0
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LinkedVersionedString CyclicArrayVersString RN 22X
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VersionedString
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import java.1lo0.*;

File f = new File("A:\config.dat");
frepresents the file's name; may or may not exist
if ( f.exists() ) A
FileInputStream 1is
= new FileInputStream(f);
now access the file

,exists NN?"RWN NIV ,0MpP PAIPNW NVIANY 10N
DN PNNI RIN IR MW 1'OR "W D'NNIOW 199
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import java.1lo0.*;

File £ = new File("A:\config.dat");
try {
FileInputStream 1is
= new FileInputStream(f);
access the file (but only if the constructor succeeds)
} catch (FileNotFoundException fnfe) A
how to act if f does not exist

}

catch-n w12 ™ N1V NIDINN YWDl POON DR
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.QWNN2 NX11) throw NMpPD "y PAMN? 7210 1N e

1YWNN L2270 YIX1N NPOON? NNTIA throw NTpo @
ANNN NR 019N'W exception handler wonn

try/catch/finally vowno and1 exception handlere
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try {
main code block

} catch (Exceptionl exc) {

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

when Exception?2 thrown inside try, transfer here
} finally A
optional part. Executed no matter how the try block
is exited. }

nR'¥ Y02 yvan ,omp or finally Yo nipn yop e
X2 IR IRD 2010 OR 121 ,XR2 1R 2N N0 OR 2 ,12200
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java.net .HttpURLConnection
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Matrix a = ...;
Vector b = ...;
Vector x;
Matrix.solve requires nonsingularity
if ( a.nonsingular() )
x = a.solve(b); solves Ax=b

A N¥MON OXRN NPTAN TINN? 2V R 2aR "VIAYR NN @
Ax=b m=xnwnn nd>ryn NIND 1D 7Y NP NDON
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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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int compareTo(Comparable other) {
VersiondsString other_vs;
other_vs = (VersiondString) other;
if (this.length() > other_vs.length())...

1R (other) nxyn OrR 1N 2V YV'TIN? n71%Y NLVN? NP
(VersioneddString |XD) NpPxn 11017 D'RNNDW D1D'VN

222 110N"NN R?) 1RD 10D , 2N 200N R? NIP2N DR
N7 VITINT P12 pO0ON NMIp2n TR (AN 2W NMNMWORY
2NN 2V 17 RIpw

,2WD1 N1NWN ,0M0N N1NY 222'W NN NP2 1M 0T
1NXRY 170 INRN WRIN NR OM"P2 210" R? MpPo2n
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int compareTo(Comparable other) {
VersiondsString other_vs;
try o
other_vs = (VersiondString) other; }
catch (java.lang.ClassCastException ce) A
throw new IncomparableException();

¥
if (this.length() > other_vs.length())

120 NMIP2% N1 N'NNW D AYTINN 1R D2IN2 210" MpPo%n
MMWN? R7R NPRY wpha R? compareTo-7? R1pw
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Matrix a = ...;
Vector b = ...;
Vector x;

try {

x = a.solve(b); solves Ax=b, fast algorithm
} catch (CloseToSingularException ctse) {
X = a.accurateSolve(b); ftry harder

¥
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FileInputStream is;
try {

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

is = new FileInputStream("A:\config");

¥

access the file (but only if the input stream was created)
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java.io.FileNotFoundException
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int compareTo(Comparable other)
throws IncomparableException {...}
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class Incomparablekxception
extends Exception {...}
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public void polyMethod(...) throws
resultTypel, resultType2 {
do something

if (...) throw new resultTypel(...);
else throw new resultType2(...);
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public String getVersion(int i) {
if (i > length() || i <= 0)
throw new PreconditionException();
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class TaggedVersionedString {
// some implementation of VersionedString

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

& I<=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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if ( !'vs.exists(t) ) vs.tag(i,t);
else ... telltheuserthat shecan't use the tagt
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try { vs.tag(i,t); }
catch (DuplicateTagException e)
{ ... tellthe user that she can't use thetagt }
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static void tagAll(VersionedStringl[] a,
String t) {
boolean duplicate = false;
int 1;
for (i=0; i<a.length; i++)
if ( alil].exists(t) ) duplicate = true;
if (!duplicate)
for (i=0; i<a.length; i++)
alil .tag(alil.length(),t);
else ... telltheuserthat shecan't use the tagt
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static void tagAll(VersionedStringl[] a,

String t) {
boolean duplicate = false;
int 1;
try o

for (i=0; i<a.length; i++)
ali] .tag(ali].length(),t);
} catch (DuplicateTagException e) A
now what? some elements have already been tagged,
and we don't have a method to remove tags!
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Matrix a c e

Vector b c e

Vector x;

SolveStatus s = new SolveStatus();
x = a.solve(b, s);

if (s.succeeded()) {...}
else if (s.failedSingular()) {...}
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Matrix a c e
Vector b c e
Vector x;

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

b = s.solution()
else ...
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