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FAJ SCRIPTET TIL OBJEKTET
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FOJ FOLGENDE TIL SCRIPTET

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI [ ® MonaDevelop-Unity
ind -

ud Solution ox Fractal.cs x

i -

& Fractal » £ Start 0

» [l Assembly-CSharp 1 using System.Collections;
2 using System.Collections.Generic;

3 using UnityEngine;

Xoqoo

5 public class Fractal : MonoBehaviour {

sanJadod |

public Mesh mesh;
public Material material;

// Use this for initialization

void start () {
gameObject . AddComponent<MeshFilter>().mesh = mesh;
gameObject .AddComponent<MeshRenderer>().material = material;
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}

// Update is called once per frame
void Update () {
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1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngilne;

Fil

5 public class Fractal : MonoBehaviour {
6

7 public Mesh mesh;

8 public Material material;

9

10 S/ Use this for initialization
11 vold Start () {

12 gameObject.AddComponent<MeshFilter>().mesh = mesh;

13 gameObject.AddComponent<MeshRenderer>().material = material;
14 B

15

16 S/ Update 15 called once per frame
17 vold Update () {

18

19 '

20 }




GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvad er etmesh? AHvad er etmaterial?

AEtmesher etconstruct der anvendes af AMaterialer anvendes til at definere de
den grafiske hardware til at tegne visuelle egenskaber for objekter. De kan
komplekse ting. Det er et 3Dbjekt, der variere fra meget enkle, ligesom en
er enten er importeret tiUnity, en af konstant farve, til meget komplekse.
Unitysstandard figurer eller genereret af
kode. AMaterialer bestar af eshaderog den

data somshaderemmatte have behov for.
AEtmeshindeholder mindst en samling af Shaderser grundlseggende scripts der
punkter | 3Brum plus et seet trekanter forteeller grafikkortet hvordan objektets
de mest basale 2D figuredefineret af polygoner bgr udarbejdes.
disse punkter. Trekanterne udgar

overfladen af uanset hvald A OE 6 A O Astandard diffuseshaderbruger en enkelt
forestiller. Ofte vil du ikke teenke over at  farve og en tekstur sammen lyskilderne i
man kigger pa en gruppe trekanter | den scene til at bestemme udseendet af
stedet for et reelt objekt polygoner. Den lidt mere komplicerede
specularshadersimulerer ogsa highlighs.



GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvornér bliverstart kaldt (invoked) AHvordan fungererAddComponent?

AStart metoden kaldes dfinity efter AAddComponentetoden laver en ny
komponenten er oprettet, nar den er komponent af en bestemt type, fastgjort
aktiv, lige far den fgrste gang dens til spil objektet, og returnerer en

Update metode ville blive kaldt, hvis den reference til det.
har en. Den kaldes kun én gang.

ADerved kan vi straks f& adgang til
komponentens veerdier. Man kan ogsa
benytte en mellemliggende variabel.
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TJEK DET VI HAR LAVEHLAYMODE

€ Unity 5.5.1f1 Personal (64bit) - Scene.unity - FractalDemo - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject Component Window Help
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Jeg har saplaymodefor mig til at have emverlayfarve sa jeg kan se nar jeg golaymode
Dette ggres under EditPreferences>Colors>Playmodetint 18



LAV B@RN AFRACTAIMED DEN NY KODE PA
LINJE 14

Q Unity 5.5.1f1 Personal (64bit) - Untitled - Fractal - PC, Mac & Linux Standalone* <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs* - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI ® MonaDevelop-Unity Q Press ‘Control+, to search

Solution Fractal.cs

ractal @ Fractal » £ StartQ
» [l Assembly-CSharp 1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4

x0d|00] 5

e | ||
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5 public class Fractal : MonoBehaviour {
6

(-
0 0 0

7 public Mesh mesh;

8 public Material material;

9

10 // Use this for initialization

11 void start () {

12 gameObject . AddComponent<MeshFilter>().mesh = mesh;

13 gameObject .AddComponent<MeshRenderer>().material = material;
14 new GameObject("Fractal Child").AddComponent<Fractal>();
15 }

16

17 // Update is called once per frame

18 void Update () {

19

20 }

21

22

BUIRNG JUBLINDO(] [

RECTRIVY-

~

|4 Errors < Tasks




it
5 public class Fractal : MonoBehaviour {

6

7 public Mesh mesh;

8 public Material material;
G

18 /S Use this for initialization
11 vold Start () {

12 gameObject.AddComponent<MeshFilter>().mesh = mesh;

13 gameObject.AddComponent<MeshRenderer>().material = materis:
14 new GameObject("Fractal Child").AddComponent<Fractal>();
15 ¥

16

17 // Update 1s called once per frame
18 vold Update () {

19

20 }

21 1}



GENNEMGANG AF SCRIPTET INDTIL VIDERE

N

AHvad garnew? A

Anewnggleordet bruges til at konstruere en AHver ny fraktal instans gnsker at skabe
ny forekomst af et objekt eller estruct. Det  endnu en yderligere. Dette sker hver frame,

efterfalges af at kalde en speciel uden ende. Lad det kare i et stykke tid, og
constructormetode, som har samme navn  din computer vil komme i problemer, da den
som den klasse elletruct det tilharer. laber tar for hukommelse.

ATypisk vilrekursivealgoritmer der ikke
stopper forbruge maskinens ressourcer
naesten gjeblikkeligt og resultere i enten en
stakoverflowundtagelser eller et nedbrud.

Al dette tilfselde er det en temmelig godartet
eksplosion, fordi det sker langsomt.
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GENNEMGANG AF SCRIPTET INDTIL VIDERE

A fortsat  AFor at ggre dettdilf gjer vi en offentlig
2 : : : . maxDepthheltalsvariabel og seetter den til
AFor at forhindre dette i at skeatrodu 4 i inspektaren.

cerervi begrebet maksimal dybde.

AVores indledende fraktal instans vil havADerefter tilfgjer vi et privat heltadepth

£l s tS e UL ADerved kan der kun oprette et nyt barn, hvis

ADetS barn vil have en dybde pa én. vi er under den maksimale dybde.
ABarnet af dette barn vil have en dybde pa
2.

AQg sé videre, indtil den maksimale dybde
er naet.
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MAXDEPTHFQJES TIL SCRIPTET

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone* <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help
@ Debug vI Unity Editor vI ® MonaDevelop-Unity Q Press ‘Control+, to search

Solution Fractal.cs

ractal & Fractal » No selection
» [l Assembly-CSharp 1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;

x0d|00] 5

e | ||

sanJadod |

5 public class Fractal : MonoBehaviour {
6

(-
0 0 0

7 public Mesh mesh;

8 public Material material;

9

10 public int maxDepth;

11

12 private int depth;

13

14 // Use this for initialization

15 void Start () {

16 gameObject.AddComponent<MeshFilter>().mesh = mesh;
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {

19 new GameObject("Fractal Child").AddComponent<Fractal>();
20 }

21 }

22

23 // Update is called once per frame

24 void Update () {

25

26 }

27

28
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5 public class Fractal : MonoBehaviour {

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22

pe— —

public Mesh mesh;
public Material material;

public int maxDepth;

private int depth;

S/ Use this for imtialization

vold Start () {
gameObject.AddComponent<MeshFilter>().mesh = mesh;
gameObject.AddComponent<MeshRenderer>().material = material;

1t (depth < maxDepth) {

¥

new GameObject("Fractal Child").AddComponent<Fractal>();
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SKER DER NOGET?

APraecis ét barn blev skabt da vi aldrig AVi kan heller ikke skarnet, dadet

gav en dybde veerdi. Derfor er den altidnanglerbade materialog mesh.
nul. Fordi nul er mindre end 4 har vor §/ : : :
rod fraktal objekt skabt et barn. Barn | er ngdt til at kopiere disse referencer

dybde vaerdi er derfor nul. ra sitforeeldreren
AVi har ligeledes aldrig sat barnets ~ AADerfor tilfgjer vi en ny metode der tager
maxDepth s& den er derfor nul. sig af alle de ngdvendige initieringer.

Derfor har barnet ligeledes ikke danne
yderligere.
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VI FOJER DET TIL SCRIPTET

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone* <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI ® MonaDevelop-Unity

Solution Fractal.cs

x0d|00] 5

ractal & Fractal = K1 Initialize (Fractal parent)
5 yenganey
» [0 Assembly-CSharp

e | ||

5 public class Fractal : MonoBehaviour {
6

7 public Mesh mesh;

8 public Material material;

9

10 public int maxDepth;

11

12 private int depth;

13

14 // Use this for initialization

15 void Start () {

16 gameObject.AddComponent<MeshFilter>().mesh = mesh;
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {

19 new GameObject("Fractal Child").

20 AddComponent<Fractal>().Initialize(this);
21

22 }

23

24 private void Initialize (Fractal parent) {

25 mesh = parent.mesh;

26 material = parent.material;

27 maxDepth = parent.maxDepth;

28 depth = parent.depth + 1;

29 }

30

31 // Update is called once per frame

32 void Update () {

33

34 }

35

36

sanJadod |
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
36
31
32

i |

void Start () {

gameObject.AddComponent<MeshFilter>().mesh = mesh;

gameObject.AddComponent<MeshRenderer>().material
1T (depth < maxDepth) {
new GameObject("Fractal Ch1ild").
AddComponent<Fractal>().Initialize(this);

¥

private vold Initialize (Fractal parent) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
h

S/ Update 1s called once per frame
vold Update () {

material;



GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvad ggrthis? Ainitialize kaldes far start
Athis nggleordet henviser til det aktuelle AFgrst opretter vi det nye spil objekt.
Obj@kt e”erStrUCt thS mEtOde bllver ASé Vll en nFractalkomponent bllver
kaldt. oprettet og fgjet til det.

ADet bliver brugt implicit hele tiden nar derAp3 dette tidspunkt ville dendwakeog

henvises til ting fra den samme klasse. OnEnablemetoder paberdbes, hvis de
For eksempel, nar vi har adgadgpth havde eksisteret.

. EIN S (it Vlm_ls'def) ! AS& gagrefddComponenimetoden
AMan bruger det typisk nar man skal sende fz(ig.

en reference til objektet selv, ligesom vi
ggr medinitialize

AVi kalder nemlignitializemetoden i det
nye efterkommer objekt, ikke fra
foreelder objektet.

AUmiddelbart efter paberéber wmitialize.

AKaldet til at starte begynder ikke far
naeste frame.

31



SKER DER NOGET?

ANAr vi nu gar indplaymodevil fire barn
blive oprettet, som forventet.

ADe er dog ikke rigtig bgrn, da de alle
vises | hierarkiet rod. Foreeldidearn
forholdet mellem spil objekter er
defineret ved deres transformations
hierarki. Sa et barn er ngdt til at gare
saledes at foreelderen af den
transformerede komponent svarer til
den fraktale foraeldersransform.
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NY KODE DER ORDNERERAKIET

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone* <DX11>
File Edit Assets GameObject C Window _Help

o3 ' @ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

E File Edit View Search Project Build Run Version Control Tools Window Help

m @ Debug vI Unity Editor vI ® MonaDevelop-Unity Q Press ‘Control+, to search

Solution ox Fractal.cs x

ractal & Fractal = K1 Initialize (Fractal parent)
5 yenganey
» [0 Assembly-CSharp

x0d|00] 5

5 public class Fractal : MonoBehaviour {
6

7 public Mesh mesh;

8 public Material material;

9

10 public int maxDepth;

11

12 private int depth;

13

14 // Use this for initialization

15 void Start () {

16 gameObject.AddComponent<MeshFilter>().mesh = mesh;
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {

19 new GameObject("Fractal Child").
20 AddComponent<Fractal>().Initialize(this);
21

22 }

23

24 private void Initialize (Fractal parent) {
25 mesh = parent.mesh;

26 material = parent.material;

27 maxDepth = parent.maxDepth;

28 depth = parent.depth + 1;

29 transform.parent = parent.transform;
30 }

31

32 // Update is called once per frame

33 void Update () {

34

35 }

36

37

sanJadod |
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14
15
16
17
18
19
20
21
22
23
24
25
20
27
28
29
£l

/S Use this for initialization
vold Start () {

gameObject.AddComponent<MeshFilter>().mesh = mesh;

gameObject.AddComponent<MeshRenderer:>().material
1t (depth < maxDepth) {
new GameObject("Fractal Child").
AddComponent<Fractal>().Initialize(this);

¥

private void Initialize (Fractal parent) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
transtorm.parent = parent.transtorm;

material;



MEN HVOR ER BORNENE?

A Indtil videre er bgrnensuperimposedven pa '5@ o Fractal (Script)
deres forzeldre, hvilket betyder, at vi stadig kun e
se en enkelt kasse. R

AVi er ngdt til at flytte dem ind i deres lokale rum ::;;::i

sa de bliver synlige. AGlem ikke at videregive denne vaerdi fra forselder

AFordi de skal vaere mindre end deres forzeldre di! barn ogsa. Sa brug den til at seette barnets
vi ngdt til at skalere dem ogsa. lokale skala.

ABgrnene skal som sagt flyttes sé de kan ses, sa
lad os laegge dem lige op, sa de ragrer deres
AVi gar skaleringeRonfigurerbarmed en ny foreeldre. Vi antager, at foraeldrene har en
variabel med navnethildScaleog tildeler den en stgrrelse pa én i alle retninger, hvilket er tilfaeldet
veerdi pa 0,5 i inspektaren efter vi har fgjet kodefor den kube, som vi bruger. Flytning op af en
til. halv seetter os pa det punkt, hvor foreeldre og
barn skal rgre.
Sa vi er ngdt til at flytte et yderligere vaerdi
svarende til halvdelen af stgrrelsen af barnet.
35




NY KODE DER FLYTTER OG SKALERER

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window _Help

o3 ' @ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

E File Edit View Search Project Build Run Version Control Tools Window Help

m @ Debug vI Unity Editor vI ® MonaDevelop-Unity Q Press ‘Control+, to search

Solution ox Fractal.cs x

e & Fractal = K1 Initialize (Fractal parent)

» [l Assembly-CSharp 1 using System.Collections;
2 using System.Collections.Generic;

3 using UnityEngine;
4

x0d|00] 5

sanJadod |

(-

5 public class Fractal : MonoBehaviour {
6

7 public Mesh mesh;

8 public Material material;

9

10 public int maxDepth;

11

12 private int depth;

13

14 // Use this for initialization

15 void Start () {

16 gameObject.AddComponent<MeshFilter>().mesh = mesh;
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {

19 new GameObject("Fractal Child").

20 AddComponent<Fractal>().Initialize(this);

21

22 }

23

24 public float childScale;

25

26 private void Initialize (Fractal parent) {

27 mesh = parent.mesh;

28 material = parent.material;

29 maxDepth = parent.maxDepth;

30 depth = parent.depth + 1;

31 childScale = parent.childScale;

32 transform.parent = parent.transform;

33 transform.localScale = Vector3.one * childScale;
34 transform.localPosition = Vector3.up * (0.5f + 0.5f * childScale);
35

36
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17
18
19
20
21
22
23
24
25
26
27
28
29
36
31
32
33
34
35
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gameObject.AddComponent<MeshFilter>().mesh = mesh;
gameObject.AddComponent<MeshRenderer>().material = material;
1t (depth < maxDepth) {
new GameObject("Fractal Child").
AddComponent<Fractal>().Initialize(this);

¥

public float childScale;

private void Initialize (Fractal parent) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
childScale = parent.childScale;
transform.parent = parent.transform;
transftorm.localScale = Vector3.one * childScale;
transtorm.localPosition = Vector3.up * (0.5f + 0.5t * childScale);
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FLERE BORN | ANDRE RETNINGER

AHvad vi laver nu ligner et tarn, men ik®erfor tilfgjer vi en retnings parameter
rigtig en fraktal. Vi skal have det til at til voresinitialize metode og benytter
forgrene sig. den til at placere det andet barn til hgjre

. _ : f |
ADet ggar vi ved at oprette flere bgrn perI sielziinr o

foraelder.

ADet er nemt at bare oprette en anden
genstand, men den skal ogsa vokse i en
anden retning.
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Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI ® MonaDevelop-Unity

Solution Fractal.cs

e & Fractal » K1 Initialize (Fractal parent, Vector3 direction)
» [ Assembly-CSharp 9
10 public int maxDepth;
11
12 private int depth;
13
14 // Use this for initialization
15 void Start () {
16 gameObject .AddComponent<MeshFilter>().mesh = mesh;
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {
19 new GameObject("Fractal Child").
20 AddComponent<Fractal>().Initialize(this, Vector3.up);
21 new GameObject("Fractal Child").AddComponent<Fractal>().
22 Initialize(this, Vector3.right);
23
24 }
25
26 public float childScale;
27
28 private void Initialize (Fractal parent, Vector3 direction) {
29 mesh = parent.mesh;
30 material = parent.material;
31 maxDepth = parent.maxDepth;
32 depth = parent.depth + 1;
33 childScale = parent.childScale;
34 transform.parent = parent.transform;
35 transform.localScale = Vector3.one * childScale;
36 transform.localPosition = directionl * (0.5f + 0.5f * childScale);
37 }
38
39 // Update is called once per frame
40 void Update () {
41
22 }
43}
44

saadoid Xogjoo] [
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Erstat linje 20 med linj@0-22 ogfaj det ny til linje 26 og 34 (28 og 36 hvis du har sat de fgrste linjer ind)
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19
20
21
22
23
24
25
26
27
28
29
36
31
32
33
34
35
36
37

T \dcplil < Maxbcplil) 1
new GameObject("Fractal Child").
AddComponent<Fractal>().Initialize(this, Vector3.up);
new GameObject("Fractal Child").AddComponent<Fractal>().
Initialize(this, Vector3.right);

h

public float childScale;

private void Initialize (Fractal parent, Vector3 direction) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
childScale = parent.childScale;
transform.parent = parent.transform;
transform.localScale = Vector3.one * childScale;
transform. localPosition = directinn|* (8.5t + 8.5t ¥ childScale);



LAD OS S/ ENKE TEMPOET SA VI KAN SE

FRAKTALEN GRO

ADa alle figurerne er skabt inden for et par ADennemetodeer ngdttil at have
frames gar det for hurtigt til at vi kan se det IEnumeratorsomenreturn type,hvilket
vokse. stammerfra System.Collection;iamespace.

- o ADet er derfor Unity inkludererdet | deres
ALad os bremse denne proces ned, sa vi kan S'é)tandard script templateg vi har bibeholdt

det ske. Vi kan ggre dette ved at lade en det.
coroutineskabe bgrnene.

Al stedet for bare at kalde denne metode i
Start, er vi ngdt til at kalde det som et
argument forUnitys StartCoroutinemetode.

ATeenk p&oroutinessom metoder, hvor du
kan indsaette pause udsagn.

AMens metodeaktiveringen er sat pa pause _ : e _
fortseetter resten af programmet. ADerefter fgjes et pause direktiv inden vi

ASelvom dette synspunkt meget forenklet, er Opretter hvert barn.
det hvad vi har brug for at gare brug af lige AVi gar dette ved at skabe et nyt
nu. WaitForSecond®bjekt i et halvt sekund eller
. __ deromkring, hvorefter det gives tilbage til
AV flytter derfor de to linjer, der skaber bgrn, Unity.
ind i1 en ny metodeCreateChildren
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LAD OS S/ ENKE TEMPOET SA VI KAN SE
FRAKTALEN GRO

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window _Help

@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

. @ Debug vI Unity Editor vI ® MonoDevelop-Unity

Solution Fractal.cs

e & Fractal » & depth
» [ Assembly-CSharp 13
14 // Use this for initialization
15 private void Start () {
16 gameObject.AddComponent<MeshFilter>().mesh = mesh;
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {
19 StartCoroutine (CreateChildren ());
20 }
21 }
22
23 private IEnumerator CreateChildren () {
24 yield return new WaitForSeconds(0.5f);
25 new GameObject("Fractal Child").
26 AddComponent<Fractal>().Initialize(this, Vector3.up);
27 yield return new WaitForSeconds(@.5f);
28 new GameObject("Fractal Child").
29 AddComponent<Fractal>().Initialize(this, Vector3.right);
30 }
31
32 public float childScale;
33
34 private void Initialize (Fractal parent, Vector3 direction) {
35 mesh = parent.mesh;
36 material = parent.material;
37 maxDepth = parent.maxDepth;
38 depth = parent.depth + 1;
39 childScale = parent.childScale;
40 transform.parent = parent.transform;
41 transform.localScale = Vector3.one * childScale;
42 transform.localPosition = direction * (0.5f + 0.5f * childScale);
43 }
44
45 // Update is called once per frame
46 void Update () {
47
48 } .

BUIRNE JUBWINDOQ (| Sauadold [
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Erstat linje 18 og frem med den ny kode




18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
27

1T (depth < maxDepth) {

StartCoroutine (CreateChildren ());

h
h

private IEnumerator CreateChildren () {
yield return new WaitForSeconds(0.51);
new GameObject("Fractal Child").
AddComponent<Fractal>().Initialize(this, Vector3.up);
yvield return new WaltForSeconds(©.51);
new GameObject("Fractal Child"™).
AddComponent<Fractal>().Initialize(this, Vector3.right);

¥

public float childScale;

private void Initialize (Fractal parent, Vector3 direction) {

mesh = parent.mesh;

material
mavDNernth

parent.material;
narent mavDenth -



36
31
32
33
34
35
36
37
38
39
48
41
42
43

45
46
47
48
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h

public float childScale;

private voilid Initialize (Fractal parent, Vector3 direction) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
childScale = parent.childScale;
transtorm.parent = parent.transform;
transtorm.localScale = Vector3.one * childScale;
transform.localPosition = direction * (0.5 + 8.5 * childScale);

¥

S/ Update 1s called once per frame
vold Update () {

h



GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvad er enenumerator? AHvad garreturn?

ADu brugerreturnnggleordet til at indikere,

AOptaelllng enumeratiol er begrebet nar at en metode er feerdig og hvad dens

mlan gar gdennem 2l lsamllngcl(llectlon) €l resultat er. Hvad du sender tilbage, skal

element ad gangen, ligesom looping passe til metodens type. Hvis det er enid
igennem alle elementer i et array. metode skal man blot returnere noget.

N = opteeller ¢énumerator) - elleriteratoren - ADet er ikke ngdvendigt at have en return
er et objekt, der giver en graenseflade til seetning I slutningen af emoideller en

specialconstructormetode, for alle andre

denne funktion.
metoder er det pakreevet.

System.Collections.IEnumeratorbeskriver

en sadan greenseflade. ADet er muligt at have flere retursaetninger
_ . inde i en metode. | sa fald er der flere mulige
ACoroutinesbenytte dette, hvilket ogsé er udgangspunkter.
grunden tilUnity har System.Collections Man bruger typiskf statements til at

deres standard script skabelon, og derfor vi afgere, hvilken return der bliver brugt.
har den med.

46



GENNEMGANG AF SCRIPTET INDTIL VIDERE

AI—\Ivad garyield? AHvordan virker coroutines?
AEtyieldstatementbrugesafiterators. ANA&r man opretter ercoroutinei Unity laver
AFor atggreenumerationmuligermanngdt ~_man reelt enterator.

til at holde styr paensfremskridit. ANar man sender den t8tartCoroutine

Dette indebaerer noget standardtekst metoden bliver den opbevaret og bliver
(boilerplate) kode, der stort set altid er den  bedt om sin naeste punkt hver frame, indtil
samme. den er feerdig.

Det vi gerne vil er reelt bare at kunne skrivea

return firstitem; returnsecondltem indtil vi S - :
: y 1S : tatements i mellem de ting, man gnsker
er feerdige. Dette tilladeyield statementet. skal ske er bivirkninger afteratoren der

ANarmanbenytter yield bliveret enumerator  ggr sit arbejde.
objekt skabtbagkulissen Derforharvores A p,, kan givejield seerlige ting som

CreateChildrermetode IEnumeratorsom WaitForSecond$or at have mere kontrol

_dens felurntype. .~ _over, hvorndr din egen kode fortseetter, men
AMankanogsaU E A énArtddriterator. | s den overordnede tilgang er blot aterator.
fald vil denne anderterator blive behandlet
fuldsteendigt, sa du kan kombinere dem pa
kreative mader.

Yieldstatements producerer elementerne.
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LADOSFQJEET BARNILDENANDENSIDE
OGSA

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

® MonoDevelop-Unity

Solution Fractal.cs

ractal & Fractal » £ CreateChildren
» [l Assembly-CSharp 17 gameObject .AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {
19 StartCoroutine (CreateChildren ());
20
21 }
22
23 private IEnumerator CreateChildren () {
24 yield return new WaitForSeconds(@.5f);
25 new GameObject("Fractal Child").
26 AddComponent<Fractal>().Initialize(this, Vector3.up);
27 yield return new WaitForSeconds(0.5f);
28 new GameObject("Fractal Child").
29 AddComponent<Fractal>().Initialize(this, Vector3.right);
30 yield return new WaitForSeconds(@.5f);
31 new GameObject("Fractal Child").
32 AddComponent<Fractal>().Initialize(this, Vector3.left);
33 }
34
35 public float childScale;
36
37 private void Initialize (Fractal parent, Vector3 direction) {
38 mesh = parent.mesh;
39 material = parent.material;
40 maxDepth = parent.maxDepth;
a1 depth = parent.depth + 1;
42 childScale = parent.childScale;
43 transform.parent = parent.transform;
44 transform.localScale = Vector3.one * childScale;
45 transform.localPosition = direction * (0.5f + 0.5f * childScale);
46 }
47
48 // Update is called once per frame
49 void Update () {
50
51
52

BUIRNE JUBWINDOQ (| Sauadold [

RECTRIVY-

~

|4 Errors < Tasks

Fgj linje 3683 til efter linje 29




23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

private IEnumerator CreateChildren () {
yield return new WaltForSeconds(©.51);
new GameObject("Fractal Child"™).
AddComponent<Fractal>().Initialize(this, Vector3.up);
yield return new WaitForSeconds(8.5f);
new GameObject("Fractal Child™).
AddComponent<Fractal>().Initialize(this, Vector3.right);
yvield return new WaltForSeconds(©.5F);
new GameObject("Fractal Child").
AddComponent<Fractal>().Initialize(this, Vector3.left);

h

public ftloat childScale;

private voild Initialize (Fractal parent, Vector3 direction) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
childScale = parent.childScale;



BORNENERETNINRETTESIL

ADet er et problem at bagrnene har ADet er enquaternionder bruges til at
samme retning som deres foraeldre. indstille den lokale rotation af det nye

- : barn.
ADet betyder, at et venstre barn, hvis

foreelder selv er et hgjre barn, vil ADet opadgéende barn behgver ingen
befinde sig inde 1 sin bedsteforaelder ogotation, det hgjre barn har brug for at
vice versa. rotere 90 grader med uret, og venstre
barn har brug for at rotere i den

AFor at lgse dette, vi ngdt til at rotere - 4o 4ia retning.

bgrnene, sa deres opadgaende retning
vil pege veek fra deres foreeldre.

ADette lgses ved at tilfgje en orientering
parameter tillnitialize.
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Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI ® MonaDevelop-Unity Q Press ‘Control+, to search

Solution Fractal.cs

ractal & Fractal » K1 Initialize (Fractal parent, Vector3 direction, Quaternion orientation)
» 2| Assembly-CSharp 21 3}
22
23 private IEnumerator CreateChildren () {
24 yield return new WaitForSeconds(@.5f);
25 new GameObject("Fractal Child").AddComponent<Fractal>().
26 Initialize(this, Vector3.up, Quaternion.identity);
27 yield return new WaitForSeconds(0.5f);
28 new GameObject("Fractal Child").AddComponent<Fractal>().
29 Initialize(this, Vector3.right, Quaternion._Euler(0f, of, -90f));
30 yield return new WaitForSeconds(@.5f);
31 new GameObject("Fractal Child").AddComponent<Fractal>().
32 Initialize(this, Vector3.left, Quaternion.Euler(6f, 6f, 26f));
33 }
34
35 public float childScale;
36
37 private void Initialize (Fractal parent, Vector3 direction, Quaternion orientation) {
38 mesh = parent.mesh;
39 material = parent.material;
40 maxDepth = parent.maxDepth;
a1 depth = parent.depth + 1;
42 childScale = parent.childScale;
43 transform.parent = parent.transform;
44 transform.localScale = Vector3.one * childScale;
45 transform.localPosition = direction * (0.5f + 0.5f * childScale);
46 transform.localRotation = orientation;|
47 }
48
49 // Update is called once per frame
5@ void Update () {
51
52 }
53
54}
55

x0d|00] 5
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Fgj rettelserne til linje 233 og linje 37 og faj linje 46 til




23 private IEnumerator CreateChildren () {

24 yield return new WaitForSeconds(9.5f);

25 new GameObject("Fractal Child").AddComponent<Fractal>().

26 Initialize(this, Vector3.up, Quaternion.identity);

27 yield return new WaltForSeconds(©.5t);

28 new GameObject("Fractal Child").AddComponent<Fractal>().

29 Initialize(this, Vector3.right, Quaternion.Euler{(@f, 0f, -96+));
38 yield return new WaitForSeconds(9.5f);

31 new GameObject("Fractal Child").AddComponent<Fractal>().

32 Initialize(this, Vector3.left, Quaternion.Euler(@f, 0f, 90+));
33 }

34

35 public float childScale;

36

37 private void Initialize (Fractal parent, Vector3 direction, Quaternion orientation) {
38 mesh = parent.mesh;

39 material = parent.material;

40 maxDepth = parent.maxDepth;

41 depth = parent.depth + 1;

42 childScale = parent.childScale;

43 transform.parent = parent.transform;

44 transform.localScale = Vector3.one * childScale;

A5 transform.localPosition = direction * (0.5f + 0.5f * childScale);
46 transtorm.localRotation = Drientatiﬂnﬂ

A7 E




OPTIMERINGAFKODENGENNEMARRAYS

AKoden er blevet lidt uh&ndterlig.

ALad os generalisere ved at flytte data
retning og orientering til statiske arrays.

ADerved kan vi reducer@reateChildren
til et kort loop og bruge barnet indeks
som parameter fotnitialize.
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Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11> — X
File Edit Assets GameObject C Window _Help
28 (@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity - O X ~

= Hjer File Edit View Search Project Build Run Version Control Tools Window Help

: Solution ox Fractal.cs x E
Ga_ & Fractal & Fractal » K1 Initialize (Fractal parent, int childindex) ;F
~ [ Assembly-CSharp 25 Vector3.right, ~ 2
» | References 26 Vector3.left
. [fedeles E 7k -
28 El
29 private static Quaternion[] childOrientations = { 5
30 Quaternion.identity, o
31 Quaternion.Euler(ef, of, -2of),
32 Quaternion.Euler(0f, 0f, 90f) é
EERS ¥ 2
34 g
35 private IEnumerator CreateChildren () { =
36 for (int i = @; i < childDirections.Llength; i++) { E
37 yield return new WaitForSeconds(0.5f); g
38 new GameObject("Fractal Child").AddComponent<Fractal>().
39 Initialize(this, i); =
40 } s
a0} S
43 public float childScale; 1
rl 44
:::"“ 45 private void Initialize (Fractal parent, int childIndex) {
46 mesh = parent.mesh;
. 47 material = parent.material;
48 maxDepth = parent.maxDepth;
49 depth = parent.depth + 1;
50 childScale = parent.childScale;
51 transform.parent = parent.transform;
52 transform.localScale = Vector3.one * childScale;
53 transform.localPosition = [childDirections[childIndex] * (8.5f + 0.5f * childScale);
54 transform.localRotation = childOrientations[childIndex];
55 }
56
57 // Update is called once per frame
58 void Update () {
59
60 ) v
|4 Errors < Tasks
|Ge| Fractal.cs
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29
E1%
31
32
33
34
35
36
37
38
39
48
41
42
43

45
46
47
43
49
50
51
52
53
54
55

private static Quaternion[] childOrientations = {
Quaternion.identity,
Quaternion.EBuler(@f, @+, -96f),
Quaternion.Euler(@f, @+, 96f)

¥s

private IEnumerator CreateChildren () {
for (int 1 = 0; 1 < childDirections.Llength; i++) {
yield return new WaitForSeconds(0.5f);
new GameObject("Fractal Child").AddComponent<Fractal>().
Initialize(this, 1);

¥

public float childScale;

private vold Initialize (Fractal parent, int childIndex) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;
depth = parent.depth + 1;
childScale = parent.childScale;
transform.parent = parent.transform;
transform.localScale = Vector3.one * childScale;
transform.localPosition = khildDirectiDns[childIndEK] * (0.5F + 0.5F * childScale);
transform. localRotation = childOrientations[childIndex];




GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvordan virkerarrays? AVedmyVariablg0] far du den ferste post i

A , 0 , Variabld1] fa
AArrays er objekter pa en fast leengde, som arrayet, vedmyvariablg ] far du den

indeholder en lineaer sekvens af variabler anden, og sd videre.
ADet at lave et array og tildele det til

ANar man erklzerer en variabel, angiver variablen ggres med
man ved at seette kantede parenteser bag myVariable= newint [10];

dens type at man gnsker et array af denneer |aves der et nyt array med plads til ti
type. poster.

ASaint myVariablegiver et heltal medens A ajternativt kan du oprette det implicit
int [] myVariablegiver et array af heltal. ved angive dets oprindelige veerdier

AAdgang til en af posterne inde i en array  mellem krellede parenteser, hvilket
fas ved at angive dens array indekkke myVariable= {1, 2, 3ger.

dets position- i firkantet parentes bag
variablen.
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GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvordan virker etfor loop? inti = 0; whilei(< 10) PoStuff); i++; }
AEn forlgkke er en kompakt méade at
skrive en lgkke, der gentager noget.

_ ~Ai++er en forkortelse foi+=1 som er en
for(inti=0;1<10; i++) { DoStuff(i);}  forkortelse fori =i + 1

A1 dette tilfeelde bruger vi et heltal ved navn i

somiteratoren. Den fagrste del erkleerer  ; :
iterator heltal, den anden del kontrollerer AlLad os nu indfgre to bgrn med ved

lokkens tilstand, og den tredje del simpelt at tilfgje deres data til arrays.
Inkrementereriteratoren. AEn fremadrettet, den anden gar bagleens.
ADu kan bruge emwhile-lgkke til at f& det
ngjagtigt samme resultat, men det
grupperer ikkdterator koden sa paent.

A Saledesr kodenherefter det samesom

linjen ovenfor. s
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Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11> — X
File Edit Assets GameObject C Window _Help
28 (@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity - O X ~

= Hjer File Edit View Search Project Build Run Version Control Tools Window Help

: Solution ox Fractal.cs x E
Ga_ & Fractal & Fractal » K1 Initialize (Fractal parent, int childindex) ;F
~ [ Assembly-CSharp 25 Vector3.right, ~ 2
» | References 26 Vector3.left e
Fractal.cs g; iH 5
T
29 private static Quaternion[] childOrientations = { 5
30 Quaternion.identity, o
31 Quaternion.Euler(ef, of, -2of),
32 Quaternion.Euler(0f, 0f, 90f) é
EERS ¥ 2
34 g
35 private IEnumerator CreateChildren () { =
36 for (int i = @; i < childDirections.Llength; i++) { E
37 yield return new WaitForSeconds(0.5f); g
38 new GameObject("Fractal Child").AddComponent<Fractal>().
39 Initialize(this, i); =
40 } s
a0} S
43 public float childScale; 1
rl 44
:::"“ 45 private void Initialize (Fractal parent, int childIndex) {
46 mesh = parent.mesh;
. 47 material = parent.material;
48 maxDepth = parent.maxDepth;
49 depth = parent.depth + 1;
50 childScale = parent.childScale;
51 transform.parent = parent.transform;
52 transform.localScale = Vector3.one * childScale;
53 transform.localPosition = [childDirections[childIndex] * (8.5f + 0.5f * childScale);
54 transform.localRotation = childOrientations[childIndex];
55 }
56
57 // Update is called once per frame
58 void Update () {
59
60 ) v
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25
26
27
28
29
36
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
A7
A8

Ay

Vector3.right,
Vector3.left

};

private static Quaternion[] childOrientations = {
Quaternion.identity,
Quaternion.Euler(@f, @+, -98{),
Quaternion.EBuler(@f, @f, 926{)

};

private IEnumerator CreateChildren () {
for (int 1 = @; 1 < childDirections.Length; 1++) {
yield return new WaitForSeconds(@.51);
new GameObject("Fractal Child").AddComponent<Fractal>().
Initialize(this, 1);

¥

public float childScale;

private vold Initialize (Fractal parent, int childIndex) {
mesh = parent.mesh;
material = parent.material;
maxDepth = parent.maxDepth;

P T [ I R v 1



<-§ Unity 5.5.1f1 Personal (64bit) - Scene.unity - FractalDemo - PC, Mac & Linux Standalone <DX11> — X
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M}u ‘. :ﬁﬂ ‘EI] [ -lCe‘nterI gLocal ].‘ . [EL[ Accoun!: - ] "[VLayers v ] [Layout v ]
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Fractal Position X0 Y0 Z0
Rotation X0 Y0 2|0
Scale X1 Yl Zl1
v @ ¥ Fractal (Script) %,
Script Fractal (o)
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Material W Fractal o}
Max Depth 4 ‘
Child Scale 0.5
¥ . Cube (Mesh Filter) ) <,
Mesh | Wi Cube ()
¥ . ¥ Mesh Renderer @ =
Cast Shadows | on s
Receive Shadows ¢/
Motion Vectors | Per Object Motion 3
» Materials
Light Probes | Blend Probes 3
u @ Reflection Probes | Blend Probes 4]
| Anchor Override None (Transform) o}
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EKSPLOSIVAKST

AHvor mange kuber laver vi reelt? Hvis du hadynamicbatchingaktiveret, vil
ADa vi opretter fem bgrn per foraelder vil det €t v&ere summen adraw opkald ogsaved

samlede antal kuber afheenge af den by batching
maksimale dybde.

AEn maksimal dybde pa nul frembringer kun
en terning, den oprindelige rod.

AEn maksimal dybde p& en frembringer fem

APas pa eenfor hgj maksimal dybe, da en
for hgj vil resulteré i en elendig framerate.

yderligere bgrn, for i alt seks kuber. Aud%\l/er meengde er varighed er ogsa et
. _ problem.
ADa det er en fraktal vil dette mgnster ALige nu holder vi pause et halvt sekund, far
?entages, 0q Vi kan skrive det som der oprettes et nyt barn. Dette frembringer
. unktionen f(0) =1, f(n) =8 (n-1) + 1. synkroniserede byger af vaekst | et par
AOvenstaende funktion frembringer _sekunder. _
sekvensen 1, 6, 31, 156, 781, 3906, 19531,AVi kan distribuere vaeksten mere jeevnt ved
97.656, og sa videre. randomiseringaf forsinkelserne. Dette

resulterer ogsa i et mere uforudsigeligt og

ADu vil se disse tal vise sig som meengden  Organisk mgnster.
af drawopkald | game viewstatisticsi Unity.
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ERSTAT DEN FASTE FORSINKELSE MED ET
TILFALDIGT INTERVAL MELLEM 0,1 OG 0,5 OG
@JG DEN MAKSIMALE DYBDE TIL 5

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI [ @ Solution loaded

Solution ox Fractal.cs x

i -

8. 4 Fractal & Fractal » £ CreateChildren

~ | Assembly-CSharp 17 gameObject .AddComponent<MeshRenderer>().material = material;
18 if (depth < maxDepth) {

19 StartCoroutine (CreateChildren ());

20

21 }

22

23 private static Vector3[] childDirections = {

24 Vector3.up,

25 Vector3.right,

26 Vector3.left,

27 Vector3.forward,

28 Vector3.back

29 1

EL)

31 private static Quaternion[] childOrientations = {

32 Quaternion.identity,

33 Quaternion.Euler(ef, of, -9of),

34 Quaternion.Euler(0f, of, 90f),

35 Quaternion.Euler(90f, 8f, 0f),

36 Quaternion.Euler(-90f, 0f, @f)

37 };

38

39 private IEnumerator CreateChildren () {

40 for (int i = 0; i < childDirections.Llength; i++) {

41 yield return new WaitForSeconds(Random.Range(0.1f, B.Sw‘)‘);
42 new GameObject("Fractal Child").AddComponent<Fractal>().
43 Initialize(this, i);

44

45 }

46

47 public float childScale;

48

49 private void Initialize (Fractal parent, int childIndex) {
5@ mesh = parent.mesh;

51 material = parent.material;

52 maxDepth = parent.maxDepth;

Xoqoo

* | References

sanJadod |

BUIRNG JUBLINDO(] [

RECTRIVY-

~

|4 Errors < Tasks

|Ge| Fractal.cs

Erstat indholdet i parentesen pa linje 41




28
29
36
31
32
33
34
35
36
37
38
39
48
4]
42
43

45
46
a7
48

A
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Vector3.back
};

private static Quaternion[] childOrientations = {

Quaternion.identity,
Quaternion.Euler(0f, @+, -906f),
Quaternion.Buler(&f, 6f, 96f),
Quaternion.Buler(S0+, 6+, 0f),
Quaternion.Buler(-90+, &8f, af)

¥

private IEnumerator CreateChildren () {

for (int 1 = @; 1 < childDirections.Length; i++) {

yield return new WaltForSeconds(Random.Range(2.1f, @.EF}D;
new GameObject("Fractal Child").AddComponent<Fractal>().

Initialize(this, 1);

¥

public float childScale;

mrmasrat-ma srmmaAd TeadFaala—-e FfECrnacrd =1 o e -
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GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvordan Virkerrandom_range’? heltal mellem den mindste, inklusive, og

5 : maksimum, eksklusiv.

A_Randomer 2l hl?e'peprogram klasse, SOM — pet typiske eksempel pa brug af denne
indeholder ting til at skabe tilfeeldige version er at veelge et indeks tilfseldigt,
veerdier. someArrajRandom.Randé,

A Dens Range metode kan bruges til at someArray.Lengij.
generere en tilfeeldig veerdi inden for en
reekkevidde.

ADer er to versioner af Range metoden.

A Man kan kalde den med titoats, i hvilket
tilfeelde den returnerer efloat mellem
minimum og maksimum veerdi, begge
inklusive.

A Alternativt kan man kalde range med to
heltal, i hvilket tilfeelde det returnerer et
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File Edit Assets GameObject Component Window Help
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LAD OS FOQJE FARVE TIL

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Window _Help

@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI @ Solution loaded Q, Press ‘Control+, to search

Solution Fractal.cs

~ | Fractal @ Fractal » £ StartQ

:B Assembly-CSharp 1 using System.Collections;

2 using System.Collections.Generic;
3 using UnityEngine;

4

x0d|00] 5

* | References

e | ||

sanJadod |

5 public class Fractal : MonoBehaviour {
6

(-
0 0 0

7 public Mesh mesh;

8 public Material material;

9

10 public int maxDepth;

11

12 private int depth;

13

14 // Use this for initialization

15 private void Start () {

16 gameObject.AddComponent<MeshFilter>().mesh = mesh;

17 gameObject.AddComponent<MeshRenderer>().material = material;

18 GetComponent<MeshRenderer>() .material.color = kﬁulur.Lerp(Cclcr‘.white, Color.yellow, (float)depth / maxDepth);

19 if (depth < maxDepth) {

20 StartCoroutine (CreateChildren ());

21 }

22 }

23

24 private static Vector3[] childDirections = {

25 Vector3.up,

26 Vector3.right,

27 Vector3.left,

28 Vector3.forward,

29 Vector3.back

30 ¥

31

32 private static Quaternion[] childOrientations = {

33 Quaternion.identity,

34 Quaternion.Euler(of, of, -90f),
Quaternion.Euler(ef, of, 9of),
Quaternion.Euler(90f, 6f, of),

BUIRNG JUBLINDO(] [

RECTRIVY-

|4/ Errors

Faj koden pa linje 114




2 using System.Collections.Generic;

3 using UnityEngine;

il

5 public class Fractal : MonoBehaviour {

v

7 public Mesh mesh;

8 public Material material;

9

10 public int maxDepth;

11

12 private int depth;

13

14 /S Use this for initialization

15 private void Start () {

16 gameObject.AddComponent<MeshFilter>().mesh
17 gameObject.AddComponent<MeshRenderer>().material = material;
18 GetComponent<MeshRenderer>() .material.color = kolcr.Lerp(CGIOP.whitE, Color.yellow, (float)depth / maxDepth);
19 if (depth < maxDepth) {

20 StartCoroutine (CreateChildren ()});

21

22

23

24 private static Vector3[] childDirections

25 Vector3.

26 Vector3.

27 Vector3.

28 Vector3.forward,

29 Vector3.

30

31

—



LAD OS FOQJE FARVE TIL

AVi fgjer farve til ved at interpolere fra AHvad ggrlerp?
hvid ved roden til gul pa de mindste  ALerper en forkortelse for linezer

barn. interpolation.

ADen statiskeColor.Lerpmetode er en  ADens typiske signatur drerp(a, b, tjog

: o o den beregnela + (b a) *t, med t
praktisk made at ggre dette pa. fastspaendt til @1 intervallet.

Alnterpolatorengar fra nul til én, som vi AFlere versioner findes med forskellige
gor ved at dividere vores aktuelle dybde former, herundeifloat, vektorer og farver.
med den maksimale dybde.

ADa vi ikke gnsker en heltal division
konverterer vi dybde til efloat farst.
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LAD OS OPTIMERE LIDT

ALad os ngjes med at oprette ét Al stedet for at videresende materiale
materiale kopi per dybde i stedet for pehenvisning fra foraeldre til barn,
terning. videresendes materialarrray

AVi tilfgjer et nytarayfelt til at holde henvisningen 1 stedet.

materialerne. AHuvis vi ikke gar det vil hvert barn blive
tvunget til at skabe sit eget materialer
array og vi ville ikke have lgst
problemet.

ADerefter kontrollerer vi om en matrix
findes i Start, og hvis ikke kaldes en ny
InitializeMaterialsmetode.

Al denne metode vil vi eksplicit kopiere
vores materiale og eendre dens farve
per dybde.
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LAD OS OPTIMERE LIDT

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone* <DX11>

File Edit Assets GameObject C Window _Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI ® MonaDevelop-Unity

Solution Fractal.cs

Ga, L Fractal & Fractal » £ Start 0

~ | Assembly-CSharp 5 public class Fractal : MonoBehaviour { ‘B[o\-matenals
* | References

x0d|00] 5

public Mesh mesh;
public Material material;

sanJadod |

public int maxDepth;
private int depth;
private Material[] materials;

private void InitializeMaterials () {
materials = new Material[maxDepth + 1];
for (int i = 0; i <= maxDepth; i++) {
materials[i] = new Material(material);
materials[i].color =
Color.Lerp(Color.white, Color.yellow, (float)i / maxDepth);

BUIRNG JUBLINDO(] [

RECTRIVY-

}

// Use this for initialization
private void Start () {
if (materials == null) {
InitializeMaterials();
H
gameObject.AddComponent<MeshFilter>().mesh = mesh;
gameObject.AddComponent<MeshRenderer>().material = ma‘ter‘ials[dep‘th];‘
if (depth < maxDepth) {
StartCoroutine (CreateChildren ());
}
H

private static Vector3[] childDirections = {
Vector3.up,
Vector3.right,

|4/ Errors

Fgj koden linje 123 og 2729 til, ret slutningen af linje 31 og fjern linje 32.




14 private Material[] materials;

15

16 private void InitializeMaterials () {

17 materials = new Material[maxDepth + 1];

18 for (int 1 = 0; 1 <= maxDepth; 1++) {

19 materials[i] = new Material(material);

20 materials[i].color =

21 Color.Lerp(Color.white, Color.yellow, (float)i / maxDepth);
22 B

23 }

24

25 /S Use this for inmitialization
26 private void Start () {

27 if (materials == null) {

28 InitializeMaterials();

29 }

30 gameObject.AddComponent<MeshFilter>().mesh = mesh;

31 gameObject.AddComponent<MeshRenderer>().material = materials[depth]ﬂ
32 if (depth < maxDepth) {

33 StartCoroutine (CreateChildren ());

34 +

35 1

e TR o



GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvad ernull? ABemeerk, at objekter ikke automatisk

AStandardvaerdien af en variabel, der er ~ OPh2re med at eksistere, nar du indstiller
ikke en simpel veerdi, ell. Det betyder, €N henvisning til dem tiull
at den variable ikke refererer noget. AKun nar der er ingen tilbage med en
Forsgger at paberdbe sig eller fa adgang henvisning til dem, vil de blive kandidater
til alt fra en variabel, der ewllresulterer til flernelse af affaldsindsamling.
| en fejl.

ADu kan teste for denne veerdi for at sikre,
at det ikke sker. Du kan ogsa indstille en
sadan variabel tihull selv, hvis du ikke
lzengere har brug for, hvad det var
refererer.
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GENNEMGANG AF SCRIPTET INDTIL VIDERE

AHvorfor er materials ikke static?

Ve N N r ~ —

det afhaenger af den maksimale dybde,
som kan veere forskellig fra fraktal til
fraktal.

AP& den made sikrer vi at der kan veere
flere fraktaler pa samme tid og
selvfglgelig kan de have forskellige

maksimale dybder. .
ALad os @&ndre den sidste farve til magenta

bagefterViretter ogsainterpolatoren, sa
. vi stadig kan se den fulde overgang til gul.
A Vi sgrger ogsa lige for at det resulterer i
en lidt paenere transition.
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VI ANDRER FARVEN TIL MAGENTA

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Vuferia Window Help

o) ' @ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

Hier File Edit View Search Project Build Run Version Control Tools Window Help

® MonoDevelop-Unity

Solution ox Fractal.cs

G ~ | Fractal & Fractal » £ Initi 0
public class Fractal : |

» [0 Assembly-CSharp

» [ Assembly-CSharp-Editor public Mesh mesh;

public Material material;

x0d|00] 5

sanJadod |

public int maxDepth;
private int depth;
private Material[] materials;

private void InitializeMaterials () {
materials = new Material[maxDepth + 17;
for (int i = 0; i <= maxDepth; i++) {
float t = 1 / (maxDepth - 1f);
t*=t
materials[i] = new Material(material);
materials[i].color = Color.Lerp(Color.white, Color.yellow, t);

BUIRNG JUBLINDO(] [

RECTRIVY-

materials[maxDepth].color = Culur.magenta;‘

}

// Use this for initialization
private void Start () {
if (materials == null) {
InitializeMaterials();

}
gameObject .AddComponent<MeshFilter>().mesh = mesh;
gameObject.AddComponent<MeshRenderer>().material = materials[depth];
if (depth < maxDepth) {

StartCoroutine (CreateChildren ());

}

private static Vector3[] childDirections = {
Vector3_un_

|4 Errors < Tasks

A

Fgj koden linje 120, ret slutningen af linje 22 (saet 22 og 23 sammen og ret) og fgj linje 24 til
75




< puEi L4 addx D A LAl W DRSNS T W LA SA ]
6

7 public Mesh mesh;

8 public Material material;

g9

18 public int maxDepth;

11

12 private int depth;

13

14 private Material[] materials;

15

16 private void InitializeMaterials () {

17 materials = new Material[maxDepth + 1];

18 for (int 1 = 8; 1 <= maxDepth; 1++) {

19 float £t = 1 / (maxDepth - 1f);

20 t *= t;

21 materials[1] = new Material(material);
22 materials[1i].color = Color.Lerp(Color.white, Color.yellow, t);
23 B

24 materials[maxDepth].color = Eﬂlﬂr.magentaﬂ
25 B

26



FLERE FARVER

AVi tilfgjer en anden farve progression, AHvordan virkerto-dimensionelle
fra hvid til cyan med rgde spidser. arrays?

AVi bruger et enkelt todimensional array AMan kan tilfgje en anden dimension til et
til at holde dem begge, og veelger array ved at indsaette et komma inde |
derefter et tilfeeldigt, nr vi har brug for 96t parentes.

et materiale AMan er derefter ogsa ngdt til at give to
. indekser, nar man vil have adgang til et af
A Pa den made vil vores fraktal se array-elementerne.

anderledes ud hver gang gar Vi ADenne fremgangsmade omfatter ogséa

afspilningstilstand. hgjere dimensioner.
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FLERE FARVER

Q Unity 5.5.1f1 Personal (64bit) - Fractal.unity - Fractal - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject C Vuferia Window Help
@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug vI Unity Editor vI ® MonaDevelop-Unity Q Press ‘Control+, to search

Solution Fractal.cs

@ Fractal * £ startQ

» [l Assembly-CSharp 15

» [ Assembly-CSharp-Editor 16 private void InitializeMaterials () {

17 materials = new Material[maxDepth + 1, 2];

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

19 float t = 1 / (maxDepth - 1f);

20 t *= t

21 materials[i, @] = new Material(material);

22 materials[i, 8].color = Color.Lerp(Color.white, Color.yellow, t);
23 materials[i, 1] = new Material(material);

24 materials[i, 1].color = Color.Lerp(Color.white, Color.cyan, t);
25

26 materialsm @].color = Color.magenta;

27 materials[maxDepth, 1].color = Color.red;

¥

x0d|00] 5

BUIRNE JUBWINDOQ (| Sauadold [

RECTRIVY-

// Use this for initialization
private void Start () {
if (materials == null) {
InitializeMaterials();

gameObject.AddComponent<MeshFilter>().mesh = mesh;
gameObject.AddComponent<MeshRenderer> ().material = materials [depth, Random.Range (8, 2)];
if (depth < maxDepth) {
StartCoroutine (CreateChildren ());
}
}

private static Vector3[] childDirections = {
Vector3.up,
Vector3.right,
Vector3.left,
Vector3.forward, hd
|4 Errors | Tasks

A

Faj, til [] 1 linje 14, fagj 2til linje 17, ret linje 227 og faj eendringerne til slutningen af linje 36




Fractal.cs

3 Fractal » Kl Start ()

15

16 private void InitializeMaterials () {

17 materials = new Material[maxDepth + 1, 2];

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

19 float t = 1 / (maxDepth - 1f);

20 t *= t;

21 materials[i, 9] = new Material(material);

22 materials[i, ©].color = Color.Lerp(Color.white, Color.yellow, t);
23 materials[i, 1] = new Material(material);

24 materials[i, 1].color = Color.Lerp(Color.white, Color.cyan, t);
25 P int i

26 materials[m , ©].color = Color.magenta;

27 materials[maxDepth, 1].color = Color.red;

28 }

29

30 // Use this for initialization

31 private void Start () {

32 if (materials == null) {

33 InitializeMaterials();

34 }

35 gameObject.AddComponent<MeshFilter>().mesh = mesh;

36 gameObject.AddComponent<MeshRenderer> ().material = materials [depth, Random.Range (2, 2)1;|
37 if (depth < maxDepth) {

38 StartCoroutine (CreateChildren ());

39 }

A~ "N
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(-Q Unity 5.5.1f1 Personal (64bit) - Scene.unity - FractalDemo - PC, Mac & Linux Standalone <DX11> =

File Edit Assets GameObject Component Window Help
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Tiling X1 Yil
Offset X0 Y0
Render Queue | From Shader ¢ | 2000
@8 Project [l EIE'GO'MO"B" o=
| Create ~ Q | &S| * |
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FRAKTAL

Koden indtil videre ryddet en smule op
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@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity
File Edit View Search Project Build Run Version Control

@ | Debug

| | unity Editor ~|

Solution

v || FractalDemo
¥ || Assembly-CSharp
» | References
11}

- ] X

Tools Window Help

l ® MonoDevelop-Unity l [QPress ‘Control+," to search

il -

4 Fractal » [ Initialize (Fractal parent, int childIndex) %
1 using UnityEngine; A2
2 using System.Collections;

@ o . 2

— 4 public class Fractal : MonoBehaviour { s
5 =
6 private static Vector3[] childDirections = { E
7 Vector3.up,
8 Vector3.right, g‘
9 Vector3.left, 9
10 Vector3.forward, 5
11 Vector3.back 5
12 % o
13 =
14 private static Quaternion[] childOrientations = { T
15 Quaternion.identity, =
16 Quaternion.Euler(@f, of, -96f), <
17 Quaternion.Euler(@f, 0f, 90f), i
18 Quaternion.Euler(9@f, 0f, 0f), o
19 Quaternion.Euler(-96f, @f, @f) F
20 };
21
22 public Mesh mesh;
23 public Material material;
24 public int maxDepth;
25 public float childScale;
26
27 private int depth;
28 private Material[,] materials;
29
30 private void Start () {
31 if (materials == null) {
32 InitializeMaterials();
33 }
34 gameObject.AddComponent<MeshFilter>() .mesh = mesh;
35 gameObject.AddComponent<MeshRenderer> () .material =
36 materials[depth, Random.Range(@, 2)];
37 if (depth < maxDepth) {
38 StartCoroutine(CreateChildren());
39 }
48 +
41 v

< >

|a/Errors || Tasks




(a Assembly-CSharp - Fractal.cs - MonoDevelop-Unity

File Edit View Search Project Build Run Version Control

@ Debug | | unity Editor

-]

Tools Window Help

l @ solution loaded.

ped

[ Q, Press ‘Control+, to search

il -

(o]
&l - 3 Fractal » £l Initialize (Fractal parent, int childindex) %
» [ Assembly-CSharp ﬁ } ~
42 private void InitializeMaterials () { f
43 materials = new Material[maxDepth + 1, 2]; g
44 for (int 1 = 0; 1 <= maxDepth; i++) { o
45 float t = i / (maxDepth - 1f); a
46 t *=
47 materials[i, @] = new Material(material); ‘g
A48 materials[i, ©].color = Color.Lerp(Color.white, Color.yellow, t}; 9
49 materials[i, 1] = new Material(material); 5
50 materials[i, 1].color = Color.Lerp(Color.white, Color.cyan, t)}; _3
51 } o
52 materials[maxDepth, ©].color = Color.magenta; £
53 materials[maxDepth, 1].color = Color.red; T
54 } =
55 c
56 private IEnumerator CreateChildren () { i
57 for (int 1 = @; i < childDirections.Length; i++) { 2
58 yield return new WaitForSeconds(Random.Range(@.1f, ©.5F)); F
59 new GameObject("Fractal Child").AddComponent<Fractal>().
60 Initialize(this, 1i);
61 }
62 }
63
64 private void Initialize (Fractal parent, int childIndex) {
| 65 mesh = parent.mesh;
| 66 materials = parent.materials;
67 maxDepth = parent.maxDepth;
68 depth = parent.depth + 1;
69 childScale = parent.childScale;
70 transform.parent = parent.transform;
71 transform.localScale = Vector3.one * childScale;
72 transform.localPosition =
73 childDirections[childIndex] * (0.5f + 0.5 * childScale);
74 transform.localRotation = childOrientations[childIndex];
75 }
76 }
LS
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(-Q Unity 5.5.1f1 Personal (64bit) - Scene.unity - FractalDemo - PC, Mac & Linux Standalone <DX11> =

File Edit Assets GameObject Component Window Help
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(All Models -
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FORSKELLIGMESHES-ORMERE
VARIATION

@ Assembly-CSharp - Fractal.cs - MonoDevelop-Unity
File Edit View Search Project Build Run Version Control Tools Window Help

@ Debug ~| unity Editor © MonaDevelop-Unity

Solution ox E Fractal.cs

3 Fractal » £ Start
prIvate METerTaly, ] materiars;

FractalDema
~ [l Assembly-CSharp
* | References private void InitializeMaterials () {
|| Fractal.cs 1 materials = new Material[maxDepth + 1, 2];
for (int i = 0; 1 <= maxDepth; i++) {
float t = 1 / (maxDepth - 1f);
t *= t;
materials[i, 8] = new Material(material);
materials[i, @].color = Color.Lerp(Color.white, Color.yellow, t);
materials[i, 1] = new Material(material);
materials[i, 1].color = Color.Lerp(Color.white, Color.cyan, t);

X0g||00] [

santadold [

}
materials[maxDepth, 0].color = Color.magenta;
materials[maxDepth, 1].color = Color.red;

aUIINQ JUBWNOQ |-

}

private void Start () {
if (materials == null) {
InitializeMaterials();

GECTRTa ]

gameObject.AddComponent<MeshFilter>().mesh =
meshes[Random.Range(@, meshes.lLength)}];

gameObject.AddComponent<MeshRenderer>().material =
materials[depth, Random.Range(2, 2)1;

if (depth < maxDepth) {
StartCoroutine(CreateChildren());

}

¥

private IEnumerator CreateChildren () {
for (int i = 0; i < childDirections.Length; i++) {
yield return new WaitForSeconds(Random.Range(8.1f, 0.5f));
new GameObject("Fractal Child").AddComponent<Fractal>().
Initialize(this, i);

¥

private void Initialize (Fractal parent, int childIndex) {
meshes = parent.meshes;
materials = parent.materials;
maxDepth = parent.maxDepth;
Aenth — narant danth + -

SV I

~

A = - -

o w

>
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Fgjeendringerne pa linje 22, linje 49 og linje 66
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¥ Fractal » [EJ Start

1 using UnityEngine;
2 using System.Collections;
3
4 public class Fractal : MonoBehaviour {
5
6 private static Vector3[] childDirections = {
7 Vector3_up,
8 Vector3.right,
9 Vector3.left,
10 Vector3.forward,
11 Vector3.back
12 };
13
14 private static Quaternion[] childOrientations = {
15 Quaternion.identity,
16 Quaternion.Euler(@f, @f, -90{),
17 Quaternion.Euler(@f, 0f, 9af),
18 Quaternion.Euler(Sef, of, af),
19 Quaternion.Euler(-968f, 8f, @f)
20 };
21
22 public Mesh[] meshes;
23 public Material material;
24 public int maxDepth;
25 public float childScale;
T
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29

30 private void InitializeMaterials () {

31 materials = new Material[maxDepth + 1, 2];

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

33 float t = 1 / (maxDepth - 1+);

34 t *= t;

35 materials[i, @] = new Material(material);

36 materials[1i, @].color = Color.Lerp(Color.white, Color.yellow, t);
37 materials[i, 1] = new Material(material);

38 materials[i, 1].color = Color.Lerp(Color.white, Color.cyan, t);
39 }

40 materials[maxDepth, ©].color = Color.magenta;

41 materials[maxDepth, 1].color = Color.red;

42 }

43

44 private void Start () {

45 if (materials == null) {

46 InitializeMaterials();

47 }

48 gameObject.AddComponent<MeshFilter>().mesh =

49 meshes[Random.Range(®, meshes.Length)];

58 gameObject.AddComponent<MeshRenderer:>().material =
51 materials[depth, Random.Range(®, 2)];

52 1t (depth < maxDepth) {

53 StartCoroutine(CreateChildren());

54 }




56
57 private IEnumerator CreateChildren () {

58 for (int 1 = @; 1 < childDirections.lLength; 1++) {

59 yield return new WaitForSeconds(Random.Range(@.1f, 8.51));
6@ new GameObject("Fractal Child"™).AddComponent<Fractal>().
61 Initialize(this, 1);

62 I

63 h

64

65 private vold Initialize (Fractal parent, int childIndex) {

EE| meshes = parent.meshes;

67 materials = parent.materials;

68 maxDepth = parent.maxDepth;

69 depth = parent.depth + 1;

70 childScale = parent.childScale;

71 transftform.parent = parent.transtform;

72 transftorm.localScale = Vector3.one * childScale;

73 transtorm.localPosition =

74 childDirections[childIndex] * (@.5f + 0.5F * childScale);
75 transtform.localRotation = childOrientations[childIndex];

76 )

77 }
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