Innhold

Nyttige metoder for StriNG-KIaSSEN: ......cccuvvii e ree e e areeas 2
Nyttige metoder for LiSt-KIasSeN:.........ooi it e e e e rae e e e areeas 3
Nyttige metoder for HashMap-KIassen: ......cooouuieiiiiiiiiice e 4
Nyttige metoder for HashSet-KIassen:.........oiiiieiiiiiiic et 4
Nyttige metoder for INTeGEr-KIasSSEN: .........ueiiiiieeccee e e ee e e aaeeas 5
Nyttige metoder for SCANNEr-KIaSSEN: ........uiiiiiiieeccee e e e e e e e arae e e e earaeas 5
Nar en skanner skal lese fra terminal: ..ot 5
Nyttige metoder for File-KIasSen: ........coviiiiiieee e ree e s 6
Lage tester som printer fargekoder til terminal: .........oooviiiiiiiiiii 6
[ Y= g Yo L= B L] SRR 6
[ Y= g aY o T W =T 0] G 1] o RS 6
EkSEMPEl INAEKSEITLISTO: . .uiiiiiiiiieectiie e e e e e s e e e s e e e e e abee e e s sareeas 9
[ T o= I o oY = Y], SRS 12
Hvordan & dele opp Strings 0g 1egge dem i Array: .......cocuvieiieeeciee ettt ettt e 13
Viktig catch 3 inkludere nar man sender en fil innien Scanner: ......ccccoovveeeeeeccee e, 13
Boolsk metode a sjekke at en String matcher et spesifikt format:.......c.ccoooeeeeiiiiiiiciii e, 13
FOrmater for Printf ... ..o e e e e e reeas 13
FIETEEEIAT: ..ottt st b et b e s bbb et b e s bt et b et sbe et e nreeaeens 14
(=] A - [o OSSPSR UTUPPOPRRTPPR 15
1Y o] a1 o T O PSPPI 15
STV R = To [T =T a Mo o o)== 1Y/ RS URUSRN 17
Subsekvenser 08 hashMaPs:.....cocciiii i e e et e e s sta e e e e sareeeeas 21
GUI EKSEMPEI L: oot e e et e e e et e e e e s bt e e e e sbteeeesabtaeeeestaeesabeeeessnseaeananses 23
GUI EKSEIMPEI 2: oottt e e e et e e e e et e e e e ebteeeeebteeeesstaeeeessaeeesssseaeansseeananses 27
L a V=T oY= T g VT o - 1 U SR 29
EKSAMEN VIO .ttt sttt et et ettt st e b e r e e s eare s 30



Nyttige metoder for String-klassen:

char

int

int

String

boolean

boolean

boolean

static String

static String

boolean

boolean

boolean

boolean

charAt(int index)
Returns the char value at the specified index.

compareTo(String anotherString)
Compares two strings lexicographically.

compareToIgnoreCase(String str)
Compares two strings lexicographically, ignoring case differences.

concat(String str)
Concatenates the specified string to the end of this string.

contains{CharSequence s)
Returns true if and only if this string contains the specified sequence of char values.

contentEquals(CharSequence cs)
Compares this string to the specified CharSequence.

contentEquals(StringBuffer sb)
Compares this string to the specified StringBuffer.

copyValueOf(char[] data)
Equivalent to value0f(char[]).

copyValueOf(char[] data, int offset, int count)
Equivalent to value0f(char[], int, int).

endsWith(String suffix)
Tests if this string ends with the specified suffix.

equals(Object anObject)
Compares this string to the specified object.

equalsIgnoreCase(String anotherString)
Compares this String to another String, ignoring case considerations.

index0f(int ch)
Returns the index within this string of the first occurrence of the specified character.

indexof(int ch, int fromIndex)
Returns the index within this string of the first occurrence of the specified character, starting the search at the specified index.

index0f(String str)
Returns the index within this string of the first occurrence of the specified substring.

index0f(String str, int fromIndex)
Returns the index within this string of the first occurrence of the specified substring, starting at the specified index.

lastIndex0f(int ch)
Returns the index within this string of the last occurrence of the specified character.

lastIndex0f(int ch, int fromIndex)
Returns the index within this string of the last occurrence of the specified character, searching backward starting at the specified index.

lastIndex0f(String str)
Returns the index within this string of the last occurrence of the specified substring.

lastIndex0f(String str, int fromIndex)
Returns the index within this string of the last occurrence of the specified substring, searching backward starting at the specified index.

length()
Returns the length of this string.

matches(String regex)
Tells whether or not this string matches the given regular expression.



char[]

String

String

String

String

String

String

toCharArray()
Converts this string to a new character array.

toLowerCase()
Converts all of the characters in this String to lower case using the rules of the default locale.

toLowerCase(Locale locale)
Converts all of the characters in this String to lower case using the rules of the given Locale.

toString()
This object (which is already a string!) is itself returned.

toUpperCase()
Converts all of the characters in this String to upper case using the rules of the default locale.

toUpperCase(Locale locale)
Converts all of the characters in this String to upper case using the rules of the given Locale.

trim()
Returns a string whose value is this string, with any leading and trailing whitespace removed.

Nyttige metoder for List-klassen:

boolean

void

boolean

boolean

void

boolean

boolean

boolean

int

boolean

Iterator<E>

int

ListIterator<E>

ListIterator<E>

boolean

boolean

default void

boolean

int

add(E e)
Appends the specified element to the end of this list (optional operation).

add(int index, E element)
Inserts the specified element at the specified position in this list (optional operation).

addAll(Collection<? extends E> c)

Appends all of the elements in the specified collection to the end of this list, in the order that they are returned

operation).

addAll(int index, Collection<? extends E> c)

Inserts all of the elements in the specified collection into this list at the specified position (optional operation).

clear()
Removes all of the elements from this list (optional operation).

contains(0Object o)
Returns true if this list contains the specified element.

containsAll(Collection<?> c)
Returns true if this list contains all of the elements of the specified collection.

equals(Object o)
Compares the specified object with this list for equality.

get(int index)
Returns the element at the specified position in this list.

index0f (0bject o)

Returns the index of the first occurrence of the specified element in this list, or -1 if this list does not contain the element.
isEmpty()

Returns true if this list contains no elements.

iterator()
Returns an iterator over the elements in this list in proper sequence.

lastIndex0f(Object o)
Returns the index of the last occurrence of the specified element in this list, or -1 if this list does not contain the element.

listIterator()
Returns a list iterator over the elements in this list (in proper sequence).

listIterator(int index)
Returns a list iterator over the elements in this list (in proper sequence), starting at the specified position in the list.

remove (int index)
Removes the element at the specified position in this list (optional operation).

remove (Object o)
Removes the first occurrence of the specified element from this list, if it is present (optional operation).
removeAll(Collection<?> c)

Removes from this list all of its elements that are contained in the specified collection (optional operation).

replaceAll (UnaryOperator<E> operator)
Replaces each element of this list with the result of applying the operator to that element.

retainAll(Collection<?> c)
Retains only the elements in this list that are contained in the specified collection (optional operation).
set(int index, E element)

Replaces the element at the specified position in this list with the specified element (optional operation).

size()
Returns the number of elements in this list.



Alle metodene over gjelder ogsa for ArrayList.

Nyttige metoder for HashMap-klassen:

void clear()
Removes all of the mappings from this map.

Object clone()
Returns a shallow copy of this HashMap instance: the keys and values themselves are not cloned.

boolean containsKey(Object key)
Returns true if this map contains a mapping for the specified key.

boolean containsValue(Object value)
Returns true if this map maps one or more keys to the specified value.

Set<Map.Entry<K, V>> entrySet()
Returns a Set view of the mappings contained in this map.

void forEach(BiConsumer<? super K,? super V> action)
Performs the given action for each entry in this map until all entries have been processed or the action throws an exception.

v get(Object key)
Returns the value to which the specified key is mapped, or null if this map contains no mapping for the key.

v getOrDefault(Object key, V defaultValue)
Returns the value to which the specified key is mapped, or defaultValue if this map contains no mapping for the key.

boolean isEmpty()
Returns true if this map contains no key-value mappings.

Set<K> keySet()
Returns a Set view of the keys contained in this map.

v merge (K key, V value, BiFunction<? super V,? super V,? extends V= remappingFunction)
If the specified key is not already associated with a value or is associated with null, associates it with the given non-null value.

v remove (Object key)
the ing for the speci key from this map if present.
boolean remove (Object key, Object value)

Removes the entry for the specified key only if it is currently mapped to the specified value.

v replace(K key, V value)
Replaces the entry for the specified key only if it is currently mapped to some value.

boolean replace(K key, V oldValue, V newValue)
Replaces the entry for the specified key only if currently mapped to the specified value.

void replaceAll(BiFunction<? super K,? super V,? extends V> function)
Replaces each entry's value with the result of invoking the given function on that entry until all entries have been processed or the function throws an
exception.

int size()

Returns the number of key-value mappings in this map.

Collection<V> values()
Returns a Collection view of the values contained in this map.

Nyttige metoder for HashSet-klassen:

boolean add(E e)
Adds the specified element to this set if it is not already present.

void clear()
Removes all of the elements from this set.

Object clone()
Returns a shallow copy of this HashSet instance: the elements themselves are not cloned.

boolean contains(Object o)
Returns true if this set contains the specified element.

boolean isEmpty()
Returns true if this set contains no slements.

Iterator<E> iterator()
Returns an iterator over the elements in this set.

boolean remove(Object o)
Removes the specified element from this set if it is present.

int size()
Returns the number of elements in this set (its cardinality).

Spliterator<E> spliterator()
Creates a late-binding and fail-fast Spliterator over the elements in this set.



Nyttige metoder for Integer-klassen:

static int max(int a, int b)
Returns the greater of two int values as if by calling Math.max.

static int min(int a, int b)
Returns the smaller of two int values as if by calling Math.min.

static int parseInt(String s)

Parses the string argument as a signed decimal integer.

Nyttige metoder for Scanner-klassen:

void close()

Closes this scanner.

boolean hasNextBoolean()
Returns true if the next token in this scanner’s input can be interpreted as a boolean value using a case insensitive pattern created from the string
“truejfalse".

boolean hasNextByte()

Returns true if the next token in this scanner’s input can be interpreted as a byte value in the default radix using the nextByte() method.

boolean hasNextByte(int radix)
Returns true if the next token in this scanner’s input can be interpreted as a byte value in the specified radix using the nextByte() method.

boolean hasNextDouble()
Returns true if the next token in this scanner’s input can be interpreted as a double value using the nextDouble() method.

boolean hasNextFloat()
Returns true if the next token in this scanner’s input can be interpreted as a float value using the nextFloat() method.

boolean hasNextInt()
Returns true if the next token in this scanner’s input can be interpreted as an int value in the default radix using the nextInt() method.

boolean hasNextInt(int radix)
Returns true if the next token in this scanner’s input can be interpreted as an int value in the specified radix using the nextInt() method.

boolean hasNextLine()
Returns true if there is another line in the input of this scanner.

boolean hasNextLong()
Returns true if the next token in this scanner’s input can be interpreted as a long value in the default radix using the nextLong() method.

boolean hasNextLong(int radix)
Returns true if the next token in this scanner’s input can be interpreted as a long value in the specified radix using the nextLong() method.

boolean hasNextShort()
Returns true if the next token in this scanner’s input can be interpreted as a short value in the default radix using the nextShort () method.

boolean nextBoolean ()
Scans the next token of the input into a boolean value and returns that value.

byte nextByte()
Scans the next token of the input as a byte.

byte nextByte(int radix)
Scans the next token of the input as a byte.

double nextDouble()
Scans the next token of the input as a double.

float nextFloat()
Scans the next token of the input as a float.

int nextInt()
Scans the next token of the input as an int.

int nextInt(int radix)
Scans the next token of the input as an int.

String nextLine()
Advances this scanner past the current line and returns the input that was skipped.

long nextlong()
Scans the next token of the input as a long.

long nextlong(int radix)
Scans the next token of the input as a long.

short nextShort()
Scans the next token of the input as a short.

Nar en skanner skal lese fra terminal:
Scanner scanner = new Scanner(System.in);



Nyttige metoder for File-klassen:

boolean

boolean

boolean

int

boolean

static File

static File

boolean

void

boolean

boolean

canExecute()
Tests whether the application can execute the file denoted by this abstract pathname.

canRead ()
Tests whether the application can read the file denoted by this abstract pathname.

canWrite()
Tests whether the application can modify the file denoted by this abstract pathname.

compareTo (File pathname)
Compares two abstract pathnames lexicographically.

createNewFile()
Atomically creates a new, empty file named by this abstract pathname if and only if a file with this name does not yet exist.

createTempFile(String prefix, String suffix)
Creates an empty file in the default temporary-file directory, using the given prefix and suffix to generate its name.

createTempFile(String prefix, String suffix, File directory)
Creates a new empty file in the specified directory, using the given prefix and suffix strings to generate its name.

delete()
Deletes the file or directory denoted by this abstract pathname.

deleteOnExit()

Requests that the file or directory denoted by this abstract pathname be deleted when the virtual machine terminates.
equals(Object obj)

Tests this abstract pathname for equality with the given object.

exists()
Tests whether the file or directory denoted by this abstract pathname exists.

Lage tester som printer fargekoder til terminal:

void testNavn(Legemiddel[] e, String[] navn) {
System.out.println("Tester navn pa legemidler:");

for (int i = ©;

i < e.length; i++) {

System.out.printf("Kjerer test nr %d: [",i+l);
if (sjekkNavn(e[i], navn[i])) {
System.out.printf("\u@@1B[32mPASS\u@01B[Om");

} else {

System.out.printf("\u@@1B[31mFAIL\u@@1B[Om");

}

System.out.printf("] Fikk: %s\tForventet: %s\n",e[i].hentNavn(),

Eksempel liste:
Liste <E>
int stoerrelse ();
void leggTil (E x);
E hent ();
E fjern ();

Eksempel Lenkeliste:

Iterable<E> {

java.util.Iterator;
java.util.NoSuchElementException;

Lenkeliste <E> Liste<E> {




int stoerrelse;

Node {
Node neste =
Node forrige =
E data;

Node(E x) { data = x;
@Override

Iterator<E> iterator() {
return new LenkelisteIterator();

LenkelisteIterator Iterator<E> {
Node sjekker;
LenkelisteIterator() {

sjekker = start;

@Override
boolean hasNext() {
return sjekker != g

@Override
E next() {

if ('hasNext()) {
throw new NoSuchElementException();

}
E data = sjekker.data;

sjekker = sjekker.neste;
return data;

Node start
Node slutt




int stoerrelse() {
return stoerrelse;

void leggTil(E x) {
Node ny = new Node(x);
if (start == ) {
start ny;
slutt = ny;

else if (slutt ==
slutt = ny;
start.neste =
slutt.forrige

else {
slutt.neste = ny;
ny.forrige = slutt;
slutt = ny;

stoerrelse++;

E hent() {
if (start == ) {
return c

}

return start

E fjern()
if (start == ) {
throw new UgyldiglListeindeks(-1);
¥
E ut = start.data;
start = start.neste;




stoerrelse--;
return ut;

@Override
String toString() {
String s = "";
Node sjekk = start;

int teller = 0;

while (sjekk != ) {
s = String.format("%sElement [%d] --> %s\n", s, teller,

sjekk.data);
teller++; sjekk = sjekk.neste;

return s;

Eksempel IndeksertListe:

IndeksertListe <E> Lenkeliste<E> {

leggTil (int pos, E x) {
= new Node(x);
> stoerrelse || pos < @) {

new UgyldiglListeindeks(pos);

if (start && pos == 0) {
start
slutt

else if (pos == 0) {
ny.neste = start;
start.forrige = ny;
start = ny;




else if (pos == stoerrelse) {
ny.forrige = slutt;
slutt.neste = ny;
slutt = ny;

else if (pos < (stoerrelse/2)) {

Node sjekk = start;

for (int i = @; i < pos; i++) {
sjekk = sjekk.neste;

}

ny.neste = sjekk;

ny.forrige = sjekk.forrige;

sjekk.forrige = ny;

ny.forrige.neste = ny;

else {

Node sjekk = slutt;

for (int i = stoerrelse; i > pos; i--) {
sjekk = sjekk.forrige;

}

ny.forrige = sjekk;

ny.neste = sjekk.neste;

sjekk.neste = ny;

ny.neste.forrige = ny;

stoerrelse++;

void sett(int pos, E x) {
if (pos >= stoerrelse || pos < @) {
throw new UgyldiglListeindeks(pos);

Node sjekk = start;

for (int i = @; i < pos; i++) {
sjekk = sjekk.neste;

}

sjekk.data = x;




E hent(int pos) {
if (pos > stoerrelse || pos < @) {
throw new UgyldiglListeindeks(pos);

}
Node sjekk = start;

for (int 1 = @; i < pos; i++) {

sjekk = sjekk.neste;

return sjekk.data;

E fjern(int pos) {
if (start == ) {
throw new UgyldiglListeindeks(-1);

if (pos >= stoerrelse || pos < @) {
throw new UgyldigListeindeks(pos);

E ut = K
if (pos == 0) {

ut = start.data;
start = start.neste;

else if (pos == stoerrelse-1) {

ut = slutt.data;
slutt = slutt.forrige;

else {
Node sjekk = start;
for (int i = @; i < pos; i++) {

sjekk = sjekk.neste;

¥
sjekk.neste.forrige sjekk.forrige;
sjekk.forrige.neste = sjekk.neste;
ut = sjekk.data;

¥

stoerrelse--;

return ut;




Eksempel Prioriteteskeg:
Prioritetskoe<E Comparable<E>> Lenkeliste<E> {

void leggTil(E x) {
Node ny = new Node(x);
stoerrelse++;
if (start == ) {
start ny;
slutt = ny;
return;

Node sjekk = start;
while (x.compareTo(sjekk.data) > @) {
if (sjekk.neste == ) {

sjekk.neste = ny;
ny.forrige = sjekk;
slutt = ny;

return;

}
sjekk = sjekk.neste;

if (sjekk == start) {

ny.neste = sjekk;
sjekk.forrige = ny;
start = ny;

return;

if (sjekk == slutt) {

ny.forrige = sjekk.forrige;
ny.forrige.neste = ny;




ny.neste = sjekk;
sjekk.forrige = ny;
return;

ny.neste = sjekk;

ny.forrige = sjekk.forrige;
ny.forrige.neste = ny;
sjekk.forrige = ny;

Hvordan a dele opp Strings og legge dem i Array:
String[] liste = linje.trim().split(",");

Viktig catch a inkludere ndr man sender en fil inn i en Scanner:
} catch (FileNotFoundException e) {

System.out.printf("Fant ikke filen. se feilmelding:\n%s\n", e);

Boolsk metode 3 sjekke at en String matcher et spesifikt format:
navn.matches("[a-zA-Z ]+")

fdnr.matches("[0-9]+")

Formater for printf:

Format Specifiers

Let’s look at the available format specifiers available for printf:

%c character

%d decimal (integer) number (base 10)
%e exponential floating-point number
%f floating-point number

%i integer (base 10)

%0 octal number (base 8)

%s String

%u unsigned decimal (integer) number
%X number in hexadecimal (base 16)
%t formats date/time

%% print a percent sign

* \% print a percent sign

13



Escape Characters

Following are the escape characters available in printf():

+ \b backspace
¢ \f next line first character starts to the right of current line last character

+ \n newline

e \r carriage return
o \t tab

« \\ backslash

Trader:

Flettetrad:
java.io.File;
java.util.HashMap;

FletteTrad Runnable{
Monitor2 monitor;
boolean running =

FletteTrad(Monitor2 monitor) {
.monitor = monitor;

void stopThread() {
monitor.stop();
running =

@Override
void run() {
while (running) {

HashMap<String, Subsekvens>[] hashes =

try {
hashes = monitor.getHash();

} catch (InterruptedException e) {
System.out.println("Noe gikk galt");

if (hashes == ) {
break;

¥
monitor.addHash(Monitor2.mergeHash(hashes[0], hashes[1]));

14



Lesetrad:
import java.io.File;
import java.util.HashMap;

public class FletteTrad implements Runnable{
private Monitor2 monitor;
private volatile boolean running = true;

public FletteTrad(Monitor2 monitor) {
this.monitor = monitor;

public void stopThread() {
monitor.stop();
running = false;

@Override
public void run() {
while (running) {
HashMap<String, Subsekvens>[] hashes = null;
try {
hashes = monitor.getHash();
} catch (InterruptedException e) {
System.out.println("Noe gikk galt");

if (hashes == null) {
break;

}
monitor.addHash(Monitor2.mergeHash(hashes[@0], hashes[1]));

Monitor:

import java.util.concurrent.locks.LlLock;

import java.util.concurrent.locks.ReentrantLock;
import java.util.concurrent.locks.Condition;
import java.util.HashMap;

import java.io.File;

public class Monitor2 {
private SubsekvensRegister register;
private Lock lock = new ReentrantLock();
private Condition greaterThanOne = lock.newCondition();
protected boolean running = true;




public Monitor2() {
register = new SubsekvensRegister();

void stop() {

lock.lock();

try {
running = false;
greaterThanOne.signalAll();

¥

finally {
lock.unlock();

void addHash(HashMap<String, Subsekvens> hash) {
lock.lock();
try {
register.addHash(hash);
if (register.length() > 1) {
greaterThanOne.signal();

}
finally {

lock.unlock();

HashMap<String, Subsekvens>[] getHash() throws InterruptedException {
lock.lock();

try {

while (register.length() <= 1 & running) {

greaterThanOne.await();

}
if (!running) {
return null;

}

@SuppressWarnings("unchecked")
HashMap<String, Subsekvens>[] hashes = new HashMap[2];

hashes[9] register.getHash(0);
hashes[1] register.getHash(0);

return hashes;




finally {
lock.unlock();

HashMap<String, Subsekvens> getHash(int index)
lock.lock();

try {
return register.getHash(index);

¥
finally {
lock.unlock();

int length() {
lock.lock();

try {
return register.length();

}
finally {
lock.unlock();

}
static HashMap<String, Subsekvens> makeHash(File file) {

return SubsekvensRegister.makeHash(file);

static HashMap<String, Subsekvens> mergeHash(HashMap<String, Subsekvens>
hashl, HashMap<String, Subsekvens> hash2) {
return SubsekvensRegister.mergeHash(hashl, hash2);

Bruke trader i en oppgave:

import java.util.HashMap;

import java.io.File;

import java.util.Scanner;

import java.io.FileNotFoundException;
import java.util.Arraylist;

class ObligSHele {
public static void main(String[] args) {
if (args.length != 1) {
System.err.println("Vennligst kun legg ved (KUN) en mappelokasjon
for filer!");
System.exit(1);




long start = System.currentTimeMillis();

HashMap<String, Subsekvens> hashSyke = new HashMap<>();
HashMap<String, Subsekvens> hashFriske = new HashMap<>();
File fil = null;

String filnavn = null;

boolean fulltFilNavn = false;

if (!(args[@].matches("[a-zA-Z]+"))) {
filnavn = args[@] + "/metadata.csv";
fulltFilNavn = true;

}

else {
filnavn = "../" + args[@] + "/metadata.csv";

try {
fil = new File(filnavn);

}

catch (NullPointerException e) {
System.err.printf("MANGLER FILPLASSERING! \nfeilkode: %s\n", e);
System.exit(1);

Monitor2 syke = new Monitor2();
Monitor2 friske = new Monitor2();
Scanner scanner null;

try {
scanner = new Scanner(fil);

}

catch (FileNotFoundException e) {
System.err.printf("Filen eksisterer ikke. \nfeilkode: %s\n", e);
System.exit(1);

Thread[] sykeFletteTrad new Thread[8];
FletteTrad[] sykeFlette = new FletteTrad[8];

Thread[] friskeFletteTrad new Thread[8];
FletteTrad[] friskeFlette = new FletteTrad[8];




for (int 1 = @; i < 8; i++) {

sykeFlette[i] = new FletteTrad(syke);
sykeFletteTrad[i] = new Thread(sykeFlette[i]);
sykeFletteTrad[i].start();

friskeFlette[i] = new FletteTrad(friske);
friskeFletteTrad[i] = new Thread(friskeFlette[i]);
friskeFletteTrad[i].start();

System.out.println("FletteTrader startet");
ArrayList<Thread> leseTraader = new ArraylList<>();

while (scanner.hasNextLine()) {
String[] hentFilNavn = scanner.nextLine().split(",");
Monitor2 monitor = 5

if (fulltFilNavn) {
filnavn = args[@] + "/" + hentFilNavn[@];
}
else {
filnavn = "../" + args[@] + "/" + hentFilNavn[@];

if (hentFilNavn[1].contains("True")) {
monitor = syke;

}

else {
monitor friske;

leseTraader.add(new Thread(new LeseTrad(filnavn, monitor)));
leseTraader.get(leseTraader.size()-1).start();

}
System.out.println("Alle leseTrader startet");




int leseTraaderStoerrelse = leseTraader.size()-1;
for (int i = @; i < leseTraader.size(); i++) {
try {
leseTraader.get(i).join();
System.out.printf("Lesetrad nummer [%d/%d] avsluttet\n", i,
leseTraaderStoerrelse);
} catch (Exception e){
System.err.printf("Et problem oppstod under kombinering av
filene\n%s", e);
}
}

System.out.println("Alle leseTrader avsluttet");
while (syke.length() != 1 && friske.length() != 1) {

System.out.println("Venter");

for (int i = @; i < sykeFlette.length; i++) {
sykeFlette[i].stopThread();
friskeFlette[i].stopThread();

hashSyke = syke.getHash(9);
hashFriske = friske.getHash(0);

String sekvens = null;
int verdiSyke = 0;

int verdiFriske = 0;
int maksdiff = 9;

for (String s : hashSyke.keySet()) {
if (!(hashFriske.containsKey(s))) {
verdiFriske = 0;

}

else {
verdiFriske = hashFriske.get(s).hentForekomster();

verdiSyke = hashSyke.get(s).hentForekomster();




if ((verdiSyke-verdiFriske) > 6) {
System.out.printf("Sekvensen %s forekommer %d ganger hos
friske.\nSekvensen %s forekommer %d ganger hos syke.\n", s, verdiFriske, s,
verdiSyke);

if (sekvens == null || maksdiff < (verdiSyke-verdiFriske)) {
sekvens = s;
maksdiff = verdiSyke - verdiFriske;

System.out.printf("\n\n\n\n\nDen st¢rste differensen i forekomster er
i sekvens %s.\nSyke hadde sekvensen %d hyppigere enn friske.\n", sekvens,
maksdiff);

long finish = System.currentTimeMillis();
long timeElapsed = finish - start;
System.out.printf("Tid brukt i millisekunder: %d", timeElapsed);

Subsekvenser og hashmaps:

import java.util.Scanner;

import java.io.File;

import java.io.FileNotFoundException;
import java.util.Arraylist;

import java.util.HashMap;

class SubsekvensRegister {
ArraylList<HashMap<String, Subsekvens>> register = new ArraylList<>();

void addHash(HashMap<String, Subsekvens> hash) {
register.add(hash);

HashMap<String, Subsekvens> getHash(int index) {
if (index >= register.size() || index < @) {
return null;




}

return register.remove(index);

int length() {
return register.size();

static HashMap<String, Subsekvens> makeHash(File file) {
HashMap<String, Subsekvens> map = new HashMap<>();
try {
Scanner scanner = new Scanner(file);
while (scanner.hasNextLine()) {
String line = scanner.nextlLine();
if (line.length() < 3) {
scanner.close();
System.err.println("Ugyldig DNA-sekvens, program
termineres");
System.exit(1);

for (int 1 = @; i < line.length() - 2; i++) {
String sekvens = "" + line.charAt(i) + line.charAt(i+l) +

line.charAt(i+2);
Subsekvens subsekvens = new Subsekvens(sekvens);

map.put(sekvens, subsekvens);

catch (FileNotFoundException e) {
System.err.printf("Filen eksisterer ikke. \nfeilkode: %s\n", e);

System.exit(1);
¥

return map;

static HashMap<String, Subsekvens> mergeHash(HashMap<String, Subsekvens>
hashl, HashMap<String, Subsekvens> hash2) {

for (String s : hash2.keySet()) {
if (hashl.containsKey(s)) {
hashl.get(s).endreForekomster(hashl.get(s).hentForekomster()+h
ash2.get(s).hentForekomster());
}
else {
hashl.put(s, hash2.get(s));




}

return hashil;

GUI eksempel 1:

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class GUI {
JFrame vindu;
JPanel celler;
JPanel kontrollknapper;
JLabel tekst;
StartKnapp startknapp;
SluttKnapp sluttknapp;
int levendeCeller = 0;
Kontroller kontroller;
CelleKnapp[][] knapper;

void lagFrame() {
vindu = new JFrame("Game Of Life");
vindu.setlLocationRelativeTo(null);
vindu.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
vindu.setLayout(new BorderLayout());

celler = new JPanel();
kontrollknapper = new JPanel();

kontrollknapper.setLayout(new FlowLayout());
startknapp = new StartKnapp(this, kontroller);
startknapp.setFocusPainted(false);
startknapp.setBorderPainted(false);
startknapp.initGUI();

tekst = new JLabel("Antall levende celler: ");
kontrollknapper.add(tekst);
kontrollknapper.add(startknapp);

sluttknapp = new SluttKnapp();
sluttknapp.initGUI();
kontrollknapper.add(sluttknapp);




void lagCeller(Rutenett rutenett) {
celler.setLayout(new GridLayout(rutenett.antRader,

rutenett.antKolonner));
knapper = new CelleKnapp[rutenett.antRader][rutenett.antKolonner];

for (int i = @; i < rutenett.antRader; i++) {
for (int j = @; j < rutenett.antKolonner; j++) {
CelleKnapp knapp = new CelleKnapp(rutenett.rutene[i][j],

knapper[1][j] = knapp;

knapp.initGUI();

celler.add(knapp);

if (knapp.celle.erLevende()) {
levendeCeller++;

setText(tekst.getText() + levendeCeller);
add(celler, BorderLayout.CENTER);
add(kontrollknapper, BorderLayout.PAGE_ START);

pack();

void visVindu() {
vindu.setVisible(true);

void oppdaterTekst() {
tekst.setText("Antall levende celler: " + levendeCeller);

void settKontroller(Kontroller kontroller) {
this.kontroller = kontroller;
startknapp.kontroller = kontroller;
sluttknapp.kontroller = kontroller;

void oppdatering() {
for (CelleKnapp[] kol : knapper) {
for (CelleKnapp knapp : kol) {
knapp.oppdaterStatus();

}
oppdaterTekst();




class CelleKnapp extends JButton {
Celle celle;
GUI gui;

CelleKnapp(Celle celle, GUI gui) {

this.celle = celle;

this.gui = gui;

if (celle.erLevende()) {
this.setText("*");

}

else {
this.setText("");

void endreStatus() {

if (this.getText().equals("")) {
this.setText("*");
this.celle.settLevende();
gui.levendeCeller++;

}

else {
this.setText("");
this.celle.settDoed();
gui.levendeCeller--;

}
gui.oppdaterTekst();

void oppdaterStatus() {
if (celle.erLevende()) {
if (this.getText().equals("")) {
gui.levendeCeller++;

¥
this.setText("*");

}
else {

if (this.getText().equals("*")) {
gui.levendeCeller--;

}
this.setText("");

class EndreKnapp implements ActionListener {
@Override
public void actionPerformed(ActionEvent e) {
CelleKnapp knapp = (CelleKnapp) e.getSource();




knapp.endreStatus();

void initGUI() {
addActionListener(new EndreKnapp());

class StartKnapp extends JButton {
GUI gui;
boolean kjorer = false;
Kontroller kontroller;

StartKnapp(GUI gui, Kontroller kontroller) {
super("Start");
this.gui = gui;
this.kontroller = kontroller;
this.setBackground(Color.GREEN);

class StartStopp implements ActionListener {
@Override
public void actionPerformed(ActionEvent e) {
StartKnapp knapp = (StartKnapp) e.getSource();

if (knapp.kjorer) {
knapp.kjorer = false;
knapp.setText("Start");
knapp.setBackground(Color.GREEN);
kontroller.stopTimer();

}

else {
knapp.kjorer = true;
knapp.setText("Stopp");
knapp.setBackground(Color.YELLOW);
kontroller.startTimer();

void initGUI() {
addActionListener(new StartStopp());

class SluttKnapp extends JButton {
Kontroller kontroller;




SluttKnapp() {
super("Avslutt");
this.setBackground(Color.RED);
this.setBorderPainted(false);

class Avslutt implements ActionListener {
@Override
public void actionPerformed(ActionEvent e) {
SluttKnapp knapp = (SluttKnapp) e.getSource();
knapp.kontroller.avslutt();

void initGUI() {
addActionListener(new Avslutt());

GUI eksempel 2:

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class Oblig7Gui {
JFrame vindu;
JPanel ruter;
RuteKnapp[][] ruteknapper;
Labyrint labyrint;

void lagFrame() {
vindu = new JFrame("Labyrint");
vindu.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
vindu.setLayout(new BorderLayout());

ruter = new JPanel();

void lagRuter(Labyrint labyrint) {
this.labyrint = labyrint;
ruter.setLayout(new GridLayout(labyrint.antRader,
labyrint.antKolonner));
ruteknapper = new RuteKnapp[labyrint.antRader][labyrint.antKolonner];




void lagRuteKnapper() {
for (int i = @; i < labyrint.antRader; i++) {
for (int j = ©; j < labyrint.antKolonner; j++) {
RuteKnapp knapp = new RuteKnapp(labyrint.labyrint[i][]j],

knapp.setPreferredSize(new Dimension(50, 50));
knapp.initGUI();

ruteknapper[i][j] = knapp;

ruter.add(knapp);

void visVindu() {
vindu.add(ruter, BorderlLayout.CENTER);
vindu.pack();
vindu.setlLocationRelativeTo(null);
vindu.setVisible(true);

void visVei() {

if (labyrint.kortesteVei.isEmpty()) return;

int teller = 0;
int stoerrelse = labyrint.kortesteVei.size();
for (Rute rute : labyrint.kortesteVei) {
ruteknapper[rute.rad][rute.kol].setBackground(new Color(100, (int)
(255*teller/stoerrelse), (int) (255*teller/stoerrelse)));
teller++;

void fjernVei() {
if (labyrint.kortesteVei.isEmpty()) return;
for (RuteKnapp[] kol : ruteknapper) {
for (RuteKnapp knapp : kol) {
knapp.oppdater();

class RuteKnapp extends JButton {
Rute rute;
Labyrint labyrint;
Oblig7Gui gui,;




RuteKnapp(Rute rute, Oblig7Gui gui) {
.rute = rute;
labyrint = rute.labyrint;
.gui = gui;
.setFocusPainted( );
.setBorderPainted( )
if (rute HvitRute) {
.setBackground(Color.WHITE);
} else {
.setBackground(Color.BLACK);
.setEnabled( );

void oppdater() {
if (rute HvitRute) {
.setBackground(Color.WHITE);
rute.forrige = 5
return;

EndreKnapp ActionListener {
@Override
void actionPerformed(ActionEvent e) {
RuteKnapp knapp = (RuteKnapp) e.getSource();
if (knapp.rute SortRute) return;

gui.fjernVei();
knapp.labyrint.kjorAStar(knapp.rute);
gui.visVei();

}
void initGUI() {

addActionListener(new EndreKnapp());

Timer og TimerTask:

java.util.Timer;
java.util.TimerTask;
void startTimer() {
timer = new Timer();
TimerTask task = new TimerTask() {




@Override
public void run() {
oppdaterCeller();

s
timer.scheduleAtFixedRate(task, @, 20);

void stopTimer() {
timer.cancel();

Eksamen V19:

import java.util.NoSuchElementException;
import java.util.Iterator;

class Hund implements Comparable<Hund> {

String navn;

Kull mittKull;

Tidspunkt minFodselstid;

Hund neste = null;

Hund (Kull k, String n, Tidspunkt fodt) {
navn = n;
mittKull = k;
minFodselstid = fodt;

public Hund mor() {
return mittKull.mor;

}

public Hund far() {
return mittKull.far;

}

@Override
public int compareTo(Hund h) {
return this.minFodselstid.compareTo(h.minFodselstid);

public boolean erHelsosken(Hund h) {
if (mittKull.mor == h.mittKull.mor && mittKull.far == h.mittKull.far
&& mittKull.mor != null && mittKull.far != null) {
return true;




return false;

public boolean erHalvsosken(Hund h) {
if (!erHelsosken(h)) {
if ((mittKull.mor == h.mittKull.mor || mittKull.far ==
h.mittKull.far) &% (mittKull.mor != null || mittKull.far != null)) {
return true;

}

return false;

public Hund finnEldsteKjenteOpphav() {

if (mittKull.mor == null && mittKull.far == null) {
return this;

¥

Hund morSinEldsteFar null;

Hund morSinEldsteMor null;

if (mittKull.mor != null) {
Hund mor = mittKull.mor;
morSinEldsteMor = mor;
if (mor.mittKull.mor != null) {

morSinEldsteMor = mor.mittKull.mor.finnEldsteKjenteOpphav();

}
if (mor.mittKull.far != null) {

morSinEldsteFar = mor.mittKull.far.finnEldsteKjenteOpphav();

¥
Hund farSinEldsteMor null;

Hund farSinEldsteFar null;
if (mittKull.far != null) {
Hund far = mittKull.far;
farSinEldsteFar = far;
if (far.mittKull.mor != null) {
farSinEldsteMor = far.mittKull.mor.finnEldsteKjenteOpphav();
¥
if (far.mittKull.far != null) {
farSinEldsteFar = far.mittKull.far.finnEldsteKjenteOpphav();

Hund eldsteMorside = null;
if (morSinEldsteFar != null) {
if (morSinEldsteFar.compareTo(morSinEldsteMor) > 0) {
eldsteMorside = morSinEldsteFar;




else {
eldsteMorside = morSinEldsteMor;

}
else {

eldsteMorside = morSinEldsteMor;

Hund eldsteFarside = null;
if (farSinkEldsteMor != null) {
if (farSinEldsteMor.compareTo(farSinEldsteFar) > 0) {
eldsteFarside = farSinEldsteMor;
¥
else {
eldsteFarside = farSinEldsteFar;

}
else {

eldsteFarside = farSinEldsteFar;

if (eldsteMorside != null) {
if (eldsteMorside.compareTo(eldsteFarside) > 0) {
return eldsteMorside;

}
else {

return eldsteFarside;

}

return eldsteFarside;

abstract class Kull implements Iterable<Hund> {
Hund mor, far;

Kull (Hund mor, Hund far) {
this.mor mor;
this.far = far;

}

public void skrivUtAlle () {
for (Hund h: this)System.out.println(" " + h.navn);

public abstract void settInn (Hund h);




public abstract Iterator<Hund> iterator();

class Tidspunkt implements Comparable<Tidspunkt> {
int[] tidspunkt = new int[6];

Tidspunkt(int aar, int mnd, int dag, int time, int min, int sek) {
tidspunkt[@] = aar;
tidspunkt[1] mnd;
tidspunkt[2] dag;
tidspunkt[3] time;
tidspunkt[4] min;
tidspunkt[5] sek;

@Override
public int compareTo(Tidspunkt t2) {
if (t2 == null) return 1;
for (int i = 0; i < 6; i++) {
if (this.tidspunkt[i] > t2.tidspunkt[i]) {
return -1;
¥
else if (this.tidspunkt[i] < t2.tidspunkt[i]) {
return 1;

class KullArray extends Kull {
Hund[] array = new Hund[60];

public KullArray(Hund mor, Hund far) {
super(mor, far);

@Override
public void settInn(Hund h) {
int sek = h.minFodselstid.tidspunkt[5];
if (array[sek] == null) {
array[sek] = h;
return;




Hund neste = array[sek];
while (neste.neste != null) {
neste = neste.neste;

}

neste.neste = h;

@Override
public Iterator<Hund> iterator() {
return new KullArrayIterator();

class KullArrayIterator implements Iterator<Hund> {

private Hund sjekker;
private int arrayPos = 9;

KullArrayIterator() {
sjekker = array[arrayPos];
while (sjekker == null) {
arrayPos++;
sjekker = array[arrayPos];

public boolean hasNext() {
return sjekker != null;

public Hund next() {

if('hasNext()) {
throw new NoSuchElementException();

}

Hund denne = sjekker;

sjekker = sjekker.neste;
if (sjekker == null && arrayPos < 59) {
arrayPos++;
sjekker = array[arrayPos];
}
while (sjekker == null) {
if (arrayPos == 59) {
return denne;




arrayPos++;
sjekker = array[arrayPos];

}

return denne;

class KulllListe extends Kull {
Hund start = null;

public KullListe(Hund mor, Hund far) {
super(mor, far);

@Override
public void settInn(Hund h) {
if (start == null) {
start = h;
return;

else if (start.compareTo(h)< 0) {
h.neste = start;
start = h;
return;

Hund neste = start;
while (neste != null) {
if (neste.neste == null) {
neste.neste = h;
return;

if (neste.neste.compareTo(h) < @) {
h.neste = neste.neste;
neste.neste = h;
return;

}

neste = neste.neste;

@Override
public Iterator<Hund> iterator() {




return new KulllListeIterator();

KullListeIterator Iterator<Hund> {
Hund sjekker;

KullListeIterator() {
sjekker = start;

boolean hasNext() {
return sjekker != 5

Hund next() {
if('hasNext()) {
throw new NoSuchElementException();

}

Hund denne = sjekker;
sjekker = sjekker.neste;
return denne;
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