Scene

XMLHHER

AT ERNZE, SFEEN. &
8. Mg, SR, ShaderGraph%

APP

cycles_standalone.cpp

+ main(): void

FiEah

+ session init(): void

+ scene_init(): void

/] EREL, ETanATEEL, eBRsession®liat. FUTHOIRE
// MMRREFFEE S ER R E

|// 'EmaindiEF, #%a{tsession, iEEiscene, iREsessionSE]

// session_initdRiE A, EBXxmIRATZRIFH

# owner: NodeOwner *

// ref_count@IZXISRAI5 | FiTEL

# ref count:int=0

// NodeBFiERTIREIRAIRE, BIFHSEEL: Nonefl
ShaderGraph, FETXMLI4RS, ERXMLEST mE#iaENode, inputis
AIRiZNodeRYHEIN, ST MpEIRSSE N H iR

// Nodeix B T SRIFFINAIRFFMELTIE, LA BRI SRTRBSM
ANodeLMfETHATFIIARFFME, tLanShader

// inputfigetfliset/5i%
+ set(const SocketType &input, const ValueType &value): void
+ get _int(const SocketType &input): int

+ Node (const NodeType *type, ustring name) : void

// NodeF+HEENEEN, FREENTRIT—MINIZFRIIRE,
ELANINODE_SOCKET API(int, Factor)E M iRE R
NODE_SOCKET API(type_, name)

JAN
Real Node: Xtnode2ip S P ELFEN
BackGround Camera Geometry Light Object ShaderNode Shader

// BEAVENNISR, REETANREZSR /] BEMEESNIR, BiFHair, Mesh, /] RIS, TEQSEHCRANR // HEMObjectldR, B—MHRAYTER // ShaderGraphfy&E—"NodeTi m#k2 // EPR2—""ShaderGraph, BZ4

/IGENERER, EEinputEEESH SR Volume#PointCloud &, tkigEs #2— 1 Object, XEfEFENObjecty ScenedfyTTER ShaderNodefH5

FiEsE £aIShader AHITER, eI, THRER
// RS /] ZHMER (8¢, |RBuFotT) // XA Shaderts AV T // ZXAShaderTs mBYBINFIE L
- width: int + bounds: BoundBox - inputs: vector<Shaderlnput *> - graph: ShaderGraph *

// B SR SRR shader(=E - height: int + transform_applied: bool - outputs: vector<ShaderOutput *>

+ get shader(const Scene *scene): + transform_negative_scaled: bool // shaderf9fE2

Shader * // ZEHEXERE + transform_normal: Transform /] R A - has_surface: bool
+ cameratoworld: Transform + compile(SVMCompiler &compiler) = - has_surface_transparent: bool
+ worldtocamera: Transform // BVH 0: void - has_surface raytrace: bool

+ bvh: BVH * - has_volume: bool
+ attr_map_offset: size t
// PIZHEH + prim_offset: size t
+ KernelCamera: kernel camera
[/ HEHRSETE—RGEENEE /] HRHERTEFRE—RGRNEE
- world to raster_size(float3 P): float + compute bvh(..): void
Virual Node: XTI R RPHAEELGFE, BEWENodeBTFIIARFFIL
DenoiseParams Film ParticleSystem PASS BufferPass/BufferParams
/A ERIBEIETS A //FERbTE? //RIFERSG //pass //Buff&iiz

--> + params: SessionParams

Session

// SessionZBFREAI TR, BEFR(ESSHSessionZANHAT

/] BR&EER
+ device: Device *

/13FHEER
+ scene: Scene *

/1 GEHER
+ progress: Progress

// ¥IsafSessionfISE]

+ profiler: Profiler

/] BRIBERINSR, UTEREX
- path_trace : unique_ptr<PathTrace>

/] ERERIRIERE RS
- render_scheduler : RenderScheduler

/] FHaHATIESEEE
+ start(): void

// 1Bt Session FiE&A2IRH

+ cancel(bool quick = false): void

// SessionfHZE, EEWRstarttRE & HINES
+ wait(): void

[/ REEFRHIRE

+ set_output _driver(unique_ptr<OutputDriver> driver): void
/] BREERERERLE, REFEAGUINZRE

+ set display driver(unique_ptr<DisplayDriver> driver): void

-

// SessionBIERIEzN, FEMEIR, HITERERERIEE, BRUEstartRER
HAUES

- thread _run(): void

// BB, TEthread runh{EFg
- thread_render(): void
- run_main_render_loop(): void

/] FREUF—NERES, ED RS Tilel B —KE FHS NERMESFBIER,
// WESFRIX R EGREVE N TileRTERYESS
- run_update for next iteration(): RenderWork

integrator

CPUMIRYEEEX

BufferPass: public Node

BufferParams: public Node

// RenderBuf

// bufferfdR
+ width: int
+ height: int

// Sessionikz // windowiRzE 7 bufferfyal X 1s;, RE
+ stats: Stats windowz AJbuffer2a] LAY

+ window_x: int = 0
/72 >+ window_y: int = 0

+ window_wi

RenderBuffer@X/NAE( JaN{EIH L EHS
BufferParams()

+ window_height: int = 0

// bufferSZBEY R
int full x = 0;
int full y = 0;
int full_width = 0;

int full_height = 0;

// BufferPassfI&ES
+ passes: vector<BufferPass>

ferf9240, faik

_____________ >
=
=0
=0

//
BufferPass(const Pass *scene_pass)

// properties

+ type: PassType = PASS_NONE;

+ mode: PassMode = PassMode:NOISY
+ name: ustring

+ include_albedo: bool = false

+ lightgroup: ustring

dth:int=10

RenderBuffers

< _____________

// BIIBFRfEpasses T pass
+ find_pass(string_view name) const:
const BufferPass*

/] BIEENX, —RREIRIERIEER
EFEERETXA, B F—EEERERE
HEIEGF

RenderBuffers(Device *device)

// RenderBuffersfiEFNS48
+ params: BufferParams
+ buffer: device vector<float>

// M\Devicedr#E N/ HEURE, buffer2—
“Ndevice vector, ABHHIXNIIEE

+ copy _from_device(): bool

+ copy to device(): void

—_——— e ==

\V4 V
RenderScheduler PathTrace PathTraceWork
/] BFMESRIAERE, TERATREERRSIIERAIHER /] BHREFZD, PITREEIRNEE // g, FEEIEPathTraceWorkCPUFIPathTraceWorkGPU, PathTraced )
RenderScheduler(TileManager &tile_ manager, const SessionParams // IEREPEREIRECEXI N AIPathTraceWork, FHEE(IMNAE! &%/ \PathTraceWork, &—{"PathTraceWork&BE]LIHITE CHIEERE X
&params) - path_trace works & // createlR#EUZIREI—PathTraceWorkfUigst, BSRIBENRIdeviceZSBYAEST
: PathTrace(Device *device, {Bl{kPathTraceWorkCPUixZPathTraceWorkGPU
/] =R | Film *film, static unique_ptr<PathTraceWork> create(Device *device,
- start_ sample :int =0 ! DeviceScene *device_scene, Film *film,
- num_samples_:int = 0 R —— RenderScheduler &render_scheduler, DeviceScene *device scene,
TileManager &tile_manager) bool *cancel requested flag)
// BEIBRH!
- time_limit_ : double = 0.0 /] 8 /] 1&&
- device_: Device * = nullptr - device_: Device *
// B ETER LS - cpu_device : unique_ptr<Device>
- buffer_params_: BufferParams // HiEIGPU B REFHECE
- denoiser_params_: DenoiseParams /] HEER - film_: Film *
- adaptive_sampling_: AdaptiveSampling - device scene : DeviceScene * e
/! BERE /] HRER
- render_scheduler : RenderScheduler & - device scene : DeviceScene *
/] REFFSEFFRIFEESE
+ set_denoiser_params(const DenoiseParams &params): void // tileEER // ERATFERIbufferdiyE
+ set_adaptive_sampling(const AdaptiveSampling &adaptive_sampling): - tile_manager_: TileManager & - buffers_: unique_ptr<RenderBuffers>
void
// BHFRENERRE /] BHFRHRII—LESH
..(Bfhgetflset/5i%) - display : unique_ptr<PathTraceDisplay> - effective_full params_: BufferParams
, - output_driver : unique_ptr<OutputDriver> - effective big tile params_: BufferParams
| - effective_buffer_params_: BufferParams
| /] BRBERATHTESFIRNFERER (BTERELIFRNREIYE)
: - path_trace works_: vector<unique ptr<PathTraceWork> >
! - work_balance_infos_: vector<WorkBalancelnfo> /] WEDEREL
! + alloc work_memory(): void
|
// ISR A E R /] SEATIREAA
| + load_kernels(): void + init_execution() = 0: void
|
VA // V8F3path_trace_works_F#“PathTraceWorkBIF D BRI EL // BRFBISHISREEES %, fEPathTracefpath_traced #ia Al
RenderWork + alloc_ work_memory(): void + render_samples(RenderStatistics &statistics,
int start_sample,
// iB%— 1 RenderWork, X% render -> render_pipeline -> path_trace int samples_num,
/] —NEFESETRERIR D R EA // TEpath_tracedr#iTATE path_trace works HiPathTraceWorkgiSsvEi% int sample offset) = 0: void
RenderWork, HEET BTN /] tENEISERenderWork st 2SN ERIS RS -
FEEER + render(const RenderWork &render work) : void // bufferfgi£m, EPathTracefficopy to render buffers/
# render_pipeline(RenderWork render_work): void copy _from_render buffers®#ihiiEr. EESImemcpyRiEk
+ path_trace : BEERIBERAIRIEEE # path_trace(RenderWork &render_work): void + copy to_render_ buffers/copy from render buffers(RenderBuffers
+ adaptive_sampling: ZiFF% *render_buffers): void
+ tile: SRenderWorkEELHTile /1 MDevicer?-]Host?%ﬂ?&?&ﬁi?MHostr:ﬂDevice?%mé'ﬁE, PATRTE
PathTraceWork 9 N EE 5% .(BFhgetflset/5i%)
+ copy to render _buffers/copy from render buffers(RenderBuffers
*render_buffers): void
..(BFhgetflsetT5iE)
PathTraceWorkGPU PathTraceWorkCPU
// BBFGPUEZIPathTraceWorksg, [EREXESKIZRIGPU_ LT // FBFCPUEZRAIPathTraceWorkss
PathTraceWorkGPU(Device *device, PathTraceWorkCPU(Device *device,
Film *film, Film *film,
DeviceScene *device scene, DeviceScene *device scene,
bool *cancel_requested flag) bool *cancel _requested flag)
// CommandQueue // CPUR#%
- queue : unique_ptr<DeviceQueue> - kernels_: const CPUKernels &
// GPURIEADERIRZS, ZKfblRenderState /] CAE%
- integrator_state _gpu_: IntegratorStateGPU - kernel _thread_globals : vector<CPUKernelThreadGlobals>
// ﬁﬁﬂ%iﬁ%fd]‘ﬁﬂjﬂ'ﬂl{’ﬁ . // BTFEREIEL,
- work_tile_scheduler_: WorkTileScheduler /] B ENEEN NI B S,
+ init_execution() = 0: void
/1 PFD B // B RBERSRRE %
// #EDevice FEIATF, B1Esoa, queue, sortingAlipath_splitlIEER // ¥ItatKernelWorkTile, J&Frender samples_full pipelinefl{TiRZIBER
/1 ¥aftintegrator_state_gpu_ + render_samples(RenderStatistics &statistics,
+ alloc_ work_memory(): void int start_sample,
int samples_num,
/1 BATRERDIEN int sample offset) = 0: void
// ¥lgatkqueue_; FFintegrator state gpu EMHASHIZEISRiHHIEERTFH
(CUDEfmiZ-PERIXMT SRR FHERIERE // {#F3KernelGlobalsCPUifTintegrator megakerneli&i£§
+ init_execution() = 0: void + render_samples full pipeline(KernelGlobalsCPU *kernel_globals,
const KernelWorkTile &work tile,
// ERBERHIRERIA const int samples_num): void
// work_tile scheduler RiEpath#iE o EERTIE
// FFenqueue work_tilesHTIRIZIBER . (&Fhgetflset/Ti%)
+ render_samples(RenderStatistics &statistics,
int start_sample,
int samples num,
int sample_offset) = 0: void
// $%BXDeviceKernel, fEFqueue iZRGPUHITEREN
- enqueue work tiles(bool &finished): bool
..(BFhgetHllset/5i%)
T T
| |
| |
| |
| |
| |
| |
| |
| |
| |
Device | |
ERISENMS, XERFIHTCUDARSE, ERIREBEDHEIL ! !
| |
| s 1
v Vi
Device DeviceQueue device_ memory
GPUDevice
// CommandQueuehJii5: // deviceINEXNSR, ATHREFERE, —REFENTFE, FEEFERT

/1 REFER

- size_t map_host_used;

- size_t map_host_limit;

- size_t device texture headroom;
- size t device working _headroom

- device_ mem_map: MemMap

// B{EBHdevicelITFEAN

- device_mem_in_use: size t

// GPUDevice2GPUBRIRERIHSRE, TEBICPURENAHTTIE
// B#stats_fprofiler A FIERFIHER, EEWBMERDevicelnfo
Device(const Devicelnfo &info , Stats &stats_, Profiler &profiler )

// map<device memory *, Mem>, GPURFHIEZENIFAIMRETZR

// DeviceR2iBFIREHISRE

/] REER, BATIRERE, ST

+ info: Devicelnfo

/!

/] RIFETRREL

GPUDevice:Mem *
+ generic_free(device memory &mem): void
+ generic_copy to(device memory &mem): void

+ alloc_device(void *&device_pointer, size_t size) : bool
+ free_device(void *device pointer): void

+ alloc_host(void *&shared_pointer, size t size): bool

+ free_host(void *shared_pointer): void

+ generic_alloc(device_ memory &mem, size t pitch_padding = 0):

+ get device_memory info(size t &total, size t &free): void

T

CUDADevice HIPDevice

// CUDAIRE
CUDADevice(const Devicelnfo &info, Stats &stats,
Profiler &profiler)

// CUDA

+ cuDevice: CUdevice

+ cuContext: CUcontext
+ cuModule: CUmodule

/] EiER%Z
+ kernels: CUDADeviceKernels

/] HRiFRRZAES

+ compile_kernel(const string &cflags,
const char *name,
const char *base = "cuda",
bool force_ptx = false): string

// NNER#Z

+ load_kernels(const uint kernel_features): bool

/] ERREFERR

D! - static vector<Devicelnfo> cuda devices
- static vector<Devicelnfo> optix_devices
- static vector<Devicelnfo> cpu_devices
- static vector<Devicelnfo> hip _devices
- static vector<Devicelnfo> metal _devices

/] B#stats_Fprofiler AAFICRFIHER., EEBERDevicelnfo
Device(const Devicelnfo &info , Stats &stats_, Profiler &profiler )

- static vector<Devicelnfo> oneapi_devices

/] VSEREHARLAEN, ALARBGPUdevicexfFigpu_queue_create
F#BlIiEDeviceQueue
# DeviceQueue(Device *device)

// €z T DeviceQueuefliDevicelZ82
+ device: Device *

/] EUEERT

+ const_copy to(const char *name, void *

/1 DEEERZ

/] FMREREHE

+ is_ready(string & /*status*/) const: bool

+ gpu_queue_create(): unique_ptr<Devic

/* Get kernel globals to pass to kernels. */
+ get cpu_kernel_thread globals(
vector<CPUKernelThreadGlobals> & /*
void

// BlE&Device

Device *

/] RFEERREL

+ load kernels(uint /*kernel features*/): bool

// €l#EDeviceQueue, RBEGPUDeviceSLILX/NREL

// 3REXCPU#Z, RECPUDevicesCHLX AN EREL

+ static get cpu_kernels(): const CPUKernels &

+ static create(const Devicelnfo &info, Stats &stats, Profiler &profiler):

+ mem_alloc(device memory &mem): void
+ mem_copy to(device memory &mem): void

host, size t size): void

/] RIFEERREL
+ copy to_device(device_ memory &mem): void
+ copy from_device(device memory &mem): void

/] REITIAE
+ init_execution(): void

// ¥ CommandQueue, 3ZHDevicefifT

// kernel REFAB—NEIE

+ enqueue(DeviceKernel kernel,
const int work_size,
DeviceKernelArguments const &args): bool

eQueue>

kernel_thread_globals*/):

JAN

CPUDevice

JAN

kernel.h

// kernelpJ—LT HEREL

// DeviceKernel2— &, BB E®RRRE

/1 T AERNRE R A X LB E GRS

bool device kernel has shading(DeviceKernel
kernel)

/] T ERIRE R A SIFXMRO AR RE

bool device kernel _has intersection(DeviceKernel
- >t kernel)

/] $K5IX N kernel (BBIREADE) HFRBEIR

const char *device_kernel_as_string(DeviceKernel

kernel)

/7 BAmask, HEIHX M maskEURFI 9 1RIFTRkernelss
i)

string

device kernel mask as string(DeviceKernelMask
mask)

CUDADeviceQueue

HIPDeviceQueue

// CudafsEFRIBAGY
+ cuda_device : CUDADevice *
+ cuda_stream_: CUstream

// E#DeviceQueuefIFEEREL

\V4

CUDADeviceKernels

/] BEFFrBkernel&i%

/] FiBEkernelY&ES

/] tRCREBIERGEH
# loaded: bool = false

# CUDADeviceKernel kernels_: CUDADeviceKernell]

CUDADeviceKernel

// hn#EFrBkernel, BCUDADevicefdload kernelsshi
?Ioad(CU DADevice *device): void

// tRYE kernelZsBYREVENAICUDADeviceKernel

&

// PR S EInEtihkernel

+ available(DeviceKernel kernel) const: bool

+ get(DeviceKernel kernel): const CUDADeviceKernel

// kernel EiEREL

// CUDARkernel &%
+ function: CUfunction = nullptr

// CUDARJEAHER
+ num_threads_per_block: int = 0
+ min_blocks: int = 0

// device_memoryfIRFS EC R EURIE R RIZEELEADeviceRINTF D EC RS
aymallocRE

// EERAIIRIL

# device_ memory(Device *device, const char *name, MemoryType
type)

/] RFER
device ptr original_device ptr;
size t original device size;
Device *original device;
bool need realloc ;
bool modified;

/] FrEEEER
DataType data_type;
int data_elements;
size t data_size;
size t device size;
size_t data_width;

device only memory

/*RFEFDevicelIARF*/

size t data_height;
size_t data_depth;

MemoryType type;
const char *name;

/] 5IRLTEL

int shared counter;

// hostIRFETRFEL

device vector

/*BFHostfIDeviceZ [AINEUER

&/

+ host _alloc(size t size): void*
+ host free(): void

// deviceRTFEIRREY

+ device_alloc(): void

+ device free(): void

+ device_copy to(): void

device texture

/*FITFSOREuE/

\/

WIZEREL, i={TfEDevice FRGESREX

DEVICE KERNEL INTEGRATOR INIT FROM_CAMERA: 1BH#IAAIFIAL
DEVICE_KERNEL INTEGRATOR INIT FROM_BAKE: #ti=fg#ta1t,
DEVICE_KERNEL INTEGRATOR INTERSECT CLOSEST

DEVICE_KERNEL INTEGRATOR INTERSECT SHADOW: fBE%

DEVICE KERNEL INTEGRATOR INTERSECT SUBSURFACE:RZKIH

DEVICE_KERNEL INTEGRATOR SHADE BACKGROUND: &58




