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ANEXO I – Ficheiros de código do PIRT
O programa foi elaborado no Visual C++ 6.0 sem qualquer patch de actualização.

Os ficheiros estão organizados nas pastas:

\PIRT

├───Debug

├───docs

│   └───manual

├───images

├───pirt

│   └───Debug (
└───scenes (
A pasta scenes contém alguns ficheiros com extensão nff (Neutral File Format) que são exemplos a ser processados pelo PIRT.

Na pasta Pirt\Pirt\Debug encontra-se o ficheiro pirt.exe que pode ser executado numa linha de comandos DOS.

A Figura 1 ilustra o workspace (do Visual C++ 6.0) que está no ficheiro pirt.dsw que se encontra na pasta \pirt.
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Figura 1 – Workspace do PIRT
A Compilação do projecto (Build pirt.exe <F7>) dá o resultado


0 errors, 2 warnings

Ao executar o pirt (numa janela de DOS) sem qualquer argumento obtém-se uma ajuda sobre a utilização do programa (Figura 2).

C:\pirt\pirt\Debug>pirt

 ********** PIRT usage:

        PIRT <input file> [<output file>] [-<switch>]

        If no output file is given, data is output

        to a file with the same name as input with

        extension .tga

Supported switches:

        -p  If present the coordinate of the pixel being processed is displayed.

        -adap <float>   If present turns on adaptative depth

                        <float> is the minimum contribution of a ray

                        for it to be spawned

        -raydepth <int>   If present the rays tree depth will be the <int> value

 given

                          If not present the rays tree depth will be 2

        -nopart  If present turns off hierarchical space partitioning

        -adsamp  If present turns on adaptive sampling

Figura 2 – Sintaxe do PIRT (numa janela DOS)

ANEXO II - Teste de funcionamento

O seguinte teste foi efectuado em 17-12-2003 às 12h30

Copiou-se o ficheiro de configuração balls4.nff da pasta scenes para a pasta do pirt.exe (\pirt\pirt\debug)

Computador utilizado

O teste foi efectuado num computador portátil HP omnibook xe4500 equipado com um processador Intel P4 M 1.7GHz com 256 MB RAM.

Requisitos

Ficheiro a ser processado:

b 0.078 0.361 0.753

v

from 2.1 1.3 1.7

at 0 0 0

up 0 0 1

angle 45

hither 0.01

resolution 512 512

l 4 3 2

l 1 -4 4

l -3 1 5

f 1 0.75 0.33 0.8 0 100000 0 1

p 4

12 12 -0.5

-12 12 -0.5

-12 -12 -0.5

12 -12 -0.5

f 1 0.9 0.7 0.5 0.5 45.2776 0 1

s 0 0 0 0.5

s 0.272166 0.272166 0.544331 0.166667

s 0.420314 0.420314 0.618405 0.0555556

…

s 0.427756 -0.532513 -0.243606 0.00617284

s 0.436486 -0.541242 -0.222222 0.00617284

Figura 3 – extracto do ficheiro balls4.nff

Sintaxe de funcionamento


[image: image2]
Figura 4 – modo de funcionamento do PIRT.

Exemplo:
c:\pirt\pirt\debug>pirt balls4.nff –p
O argumento –p serve para visualizar no monitor a evolução dos pixeis a serem processados.

Resultado obtido

C:\pirt\pirt\Debug>pirt balls4.nff –p

                >>>> PIRT 1.0 <<<<

********* SCENE RELATED STATISTICS **********

        Objects

        Spheres : 7381                  Polygons : 1

        Boxes : 0

        Total number of objects: 7382

        Storage space: 1594608 bytes

        LightSources: 3

        Storage space: 192 bytes

        Time to build the scene: 460 milisec

        Partition – Depth: 9   Nbr of Cells: 7575

        Nbr. Of voxels: 6321  Average nbr. Of objects per box: 5

        Storage space: 855708 bytes

        Time to partition the space: 311 milisec

        Width : 512             Height : 512            Pixels : 262144

********* IMAGE RELATED STATISTICS **********

        Rays

        Primary : 263169                        Shadow : 904638

        Reflected : 58884                       Transmitted : 0

        Total number of Rays: 1226691

        Intersections with objects

        Unsuccessuful : 44330764                Successful : 1845795  (3.99726%)

        Intersections with partitioning struct : 160239916

        Total number of Intersections: 206416475

        References

        To objects: 47573969                    To light sources : 904638

        Total number of References: 48478607

        Time to render the image: 200418 milisec

        Total time: 201960 milisec

Figura 5 – Output do comando: “pirt balls4.nff –p”

Este código gerou o ficheiro imagem balls4.TGA. Que pode ser visualizado num programa de visualização de imagens tal como por exemplo o ACDSee.

Características do ficheiro balls4.TGA:

Resolução:
512(512(24b TGA

Tamanho:
768 Kbytes

Tempo de leitura:
0,1 segundos no ACDSee
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Figura 6 – balls4.TGA (imagem balls4.nff processada pelo PIRT)

ANEXO III – Profile com o cenário balls3.nff

Profile: Function timing, sorted by time

Date:    Fri Dec 26 12:34:58 2003

Program Statistics

------------------

    Command line at 2003 Dec 26 12:15: "C:\pirt\pirt\Debug\pirt" balls3.nff -p

    Total time: 65191,941 millisecond

    Time outside of functions: 0,604 millisecond

    Call depth: 16

    Total functions: 105

    Total hits: 102711208

    Function coverage: 81,0%

    Overhead Calculated 9

    Overhead Average 9

Module Statistics for pirt.exe

------------------------------

    Time in module: 65191,338 millisecond

    Percent of time in module: 100,0%

    Functions in module: 105

    Hits in module: 102711208

    Module function coverage: 81,0%

	Func

Time
	%
	Func+Child

Time
	%
	Hit

Count
	Function

	19457,150
	29,8
	20937,040
	32,1
	22366995
	AlignedBoxInt(struct Point *,struct Point *, struct Ray *,double *) (intersec.obj)

	16188,580
	24,8
	65191,340
	100
	1
	_main (main.obj)

	8370,702
	12,8
	34577,580
	53
	7016899
	PartIsItVisible(struct SpacePartTree *, struct Ray *, struct Ray *,int,double,double,struct Point *, struct RGBtriplet *) (intersec.obj)

	4274,973
	6,6
	4274,973
	6,6
	11859558
	GetObject(long,struct Object *) (objects.obj)

	4044,491
	6,2
	8680,304
	13,3
	11405261
	SphereInt(struct Object *,struct Ray *,double *) (intersec.obj)

	3715,801
	5,7
	3715,801
	5,7
	22844193
	Norma(struct Point *) (auxvect.obj)

	2721,261
	4,2
	4668,234
	7,2
	11474987
	Normalize(struct Point *) (auxvect.obj)

	2496,392
	3,8
	13094,940
	20,1
	2181601
	PartWhichObject(struct SpacePartTree *,struct Ray

*,double *) (intersec.obj)

	2424,928
	3,7
	11943,870
	18,3
	11466112
	Intersect(struct Object *,struct Ray *,double *) (intersec.obj)

	402,935
	0,6
	838,633
	1,3
	60851
	PolygonInt(struct Object *,struct Ray *,double *)

(intersec.obj)

	261,005
	0,4
	391,988
	0,6
	480368
	CoLinear(struct Point *,struct Point *) (auxgeom.obj)

	228,232
	0,4
	48814,59
	74,9
	80120
	Render(struct Ray *,int) (render.obj)

	182,214
	0,3
	182,214
	0,3
	298303
	UnifyVector(struct Point *) (auxvect.obj)

	80,146
	0,1
	34929,19
	53,6
	223803
	IsItVisible(struct Ray *,struct Ray *, int,int,double,double,struct Point *,struct RGBtriplet *,unsigned char) (intersec.obj)

	73,222
	0,1
	73,222
	0,1
	223803
	GetLight(int,struct LightSource *) (objects.obj)

	42,257
	0,1
	13256,7
	20,3
	80120
	WhichObject(struct Ray *,int,double *,unsigned char) (intersec.obj)

	41,239
	0,1
	41,239
	0,1
	131585
	PutPixel(struct Pixel *,int,int,int) (image.obj)

	31,106
	0
	43,624
	0,1
	74601
	GetNormal(struct Object *,struct Point *,struct Point *) (intersec.obj)

	25,735
	0
	34,993
	0,1
	60851
	PlaneInt(struct Point *,struct Point *, struct Ray *, double *) (intersec.obj)

	25,361
	0
	25,361
	0
	196608
	GetPixel(struct Pixel *,int,int,int) (image.obj)

	23,287
	0
	23,287
	0
	66049
	GenRay(int,int,int,int,struct Ray *) (genray.obj)

	20,882
	0
	20,882
	0
	4174
	GetSymbLex(double *) (lexico.obj)

	17,536
	0
	17,536
	0
	1
	WriteTarga(struct Pixel *,int,int,char *) (targa.obj)

	9,791
	0
	9,791
	0
	54472
	ContSphere(struct Point *,struct Point *,struct Object *) (contained.obj)

	8,288
	0
	36,07
	0,1
	54528
	Contained(long,struct Point *,struct Point *) (contained.obj)

	8,228
	0
	27,554
	0
	820
	SphereParse(void) (objects.obj)

	5,429
	0
	41,972
	0,1
	1320
	BuildPart(long *,long,struct SpacePartTree *,int)

(partiti.obj)

	3,471
	0
	3,471
	0
	821
	AllocObject(void) (objects.obj)

	1,6
	0
	1,6
	0
	1
	StatWriteImage(void) (stat.obj)

	1,352
	0
	1,352
	0
	790
	LocDestroyPart(struct SpacePartTree *) (partiti.obj)

	1,203
	0
	1,204
	0
	1
	StatWriteFile(char *) (stat.obj)

	0,557
	0
	0,557
	0
	1
	StatWriteScene(void) (stat.obj)

	0,453
	0
	0,453
	0
	3
	CreateImg(int,int,int,int) (image.obj)

	0,413
	0
	0,413
	0
	1320
	IniBoxCoord(struct SpacePartTree *,struct SpacePartTree *,int) (partiti.obj)

	0,367
	0
	0,367
	0
	1
	DestroyImg(int) (image.obj)

	0,346
	0
	0,347
	0
	1
	DestroyScene(void) (objects.obj)

	0,1
	0
	0,1
	0
	1
	IniLex(char *) (lexico.obj)

	0,064
	0
	0,064
	0
	165
	ThickEnough(struct Point *,struct Point *) (partiti.obj)

	0,047
	0
	3,573
	0
	56
	ContPoly(struct Point *,struct Point *,struct Object *) (contained.obj)

	0,046
	0
	0,046
	0
	1
	EndLex(void) (lexico.obj)

	0,041
	0
	42,016
	0,1
	1
	PartSpace(struct Point *,struct Point *,long) (partiti.obj)

	0,037
	0
	0,037
	0
	8
	MyClock(void) (win95vc4.obj)

	0,014
	0
	32,34
	0
	1
	OParse(void) (objects.obj)

	0,009
	0
	0,009
	0
	1
	GetCommLine(int,char * *) (main.obj)

	0,008
	0
	0,008
	0
	1
	IniStat(unsigned char,unsigned char) (stat.obj)

	0,006
	0
	0,017
	0
	1
	GetPolygonParam(struct Object *) (objects.obj)

	0,004
	0
	32,778
	0,1
	1
	NFFParse(char *) (objects.obj)

	0,004
	0
	0,072
	0
	1
	PolyParse(void) (objects.obj)

	0,004
	0
	0,014
	0
	1
	UpParse(void) (objects.obj)

	0,004
	0
	0,041
	0
	1
	LParse(void) (objects.obj)

	0,003
	0
	0,004
	0
	1
	IniGenRay(struct Point *,struct Point *,struct Point *,double) (genray.obj)

	0,001
	0
	32,779
	0,1
	1
	BuildScene(char *) (objects.obj)

	0,001
	0
	0,006
	0
	1
	AngParse(void) (objects.obj)

	0,001
	0
	17,537
	0
	1
	SaveImg(int,char *) (image.obj)

	0,001
	0
	0,001
	0
	2
	StatAddRays(long *) (stat.obj)

	0,001
	0
	0,185
	0
	1
	BackParse(void) (objects.obj)

	0,001
	0
	42,017
	0,1
	1
	BuildPart(void) (objects.obj)

	0,001
	0
	1,353
	0
	1
	DestroyPart(void) (partiti.obj)

	0,001
	0
	0,001
	0
	2
	GetNbrBoxes(int *,long *,long *,long *,long *) (partiti.obj)

	0,001
	0
	0,001
	0
	1
	StatAddRefer(long *) (stat.obj)

	0,001
	0
	0,001
	0
	2
	StatAddTimings(long *) (stat.obj)

	0
	0
	0,016
	0
	1
	FromParse(void) (objects.obj)

	0
	0
	0
	0
	1
	GetImgDim(int *,int *) (objects.obj)

	0
	0
	0
	0
	1
	GetViewAng(void) (objects.obj)

	0
	0
	0
	0
	1
	IniRenderer(unsigned char,double,unsigned char) (render.obj)

	0
	0
	0,035
	0
	3
	LightParse(void) (objects.obj)

	0
	0
	32,628
	0,1
	1
	Parse(void) (objects.obj)

	0
	0
	0,009
	0
	1
	ResParse(void) (objects.obj)

	0
	0
	0
	0
	1
	StatAddObjects(long *,long) (stat.obj)

	0
	0
	0
	0
	1
	StatIniDimension(long,long) (stat.obj)

	0
	0
	0,061
	0
	1
	ViewParse(void) (objects.obj)

	0
	0
	0,008
	0
	1
	AtParse(void) (objects.obj)

	0
	0
	0
	0
	5
	BackStepLex(enum SymbID,double) (lexico.obj)

	0
	0
	0
	0
	1
	EndIntersec(void) (intersec.obj)

	0
	0
	0
	0
	1
	EndRenderer(void) (render.obj)

	0
	0
	0,063
	0
	2
	FillParse(void) (objects.obj)

	0
	0
	0
	0
	1
	GetAmbient(struct RGBtriplet *) (objects.obj)

	0
	0
	0
	0
	1
	GetBackGround(struct RGBtriplet *) (objects.obj)

	0
	0
	0
	0
	1
	GetNbrLight(void) (objects.obj)

	0
	0
	0
	0
	1
	GetNbrObj(void) (objects.obj)

	0
	0
	0
	0
	1
	GetViewP(struct Point *,struct Point *,struct Point *) (objects.obj)

	0
	0
	0,247
	0
	1
	HParse(void) (objects.obj)

	0
	0
	0,007
	0
	1
	HitParse(void) (objects.obj)

	0
	0
	0
	0
	1
	StatAddInter(long *) (stat.obj)

	0
	0
	0
	0
	1
	StatAddLights(long) (stat.obj)


Figura 7 – Profile do pirt com o ficheiro balls3.nff
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