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1. #R

AHFAER T FEREEORTI GPU MSAYRAES VPU STRAIENIRGH R A%, EEEBALA
RAAETRY GPU IRHITERIR, REMWEZEESHINA.

AXHEEBRERTHABLRT GPU MSRRAEES VPU FHITH A BV R A 5.

1 #pk ABREEN=ZRFEEER CSPG-23005-020-F3_V04| 1



HECFSIAAIHE GPU MSIURRRES VPU fiZisd M= TA) \
2. @&

2.1 RN

=AY GPU MSn4RARRS VPU R SREMAZEMIN FEIFFR

Programmer and
System Tools

System
Management

System
Validation

Quantizer
Debugger

Profiler/Tracer

Firmwar
*

Driver

Hardware -« PCle q

B 2-1 RGN

Converter

MCRUNTIME: =A% GPU AAF#EO API, FEGIRGEEIE API, EHEIE API, REE API, RE
BIE API, {RAUHEIE AP, BEGGIE API IR ASTALIE APl &

MXCOMPUTE: BEE=%7%! GPU UMD izfThY API

MXKW: 5iE=£7% GPU IRENIZZEHAY user-mode API

2 B ABREBEN=RFEHELE CSPG-23005-020-F3_V04 | 2
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3. ZHRERE

3.1 R EE

— MRS BENRAATUE L MLE, REZEALUBEE PCle & MetaXLink #{TEE. MRS
GPU 2t T EWMERIREN TR, BIXETS X, AIERGERMKEHITTES TF.

ANEENRHEEO, BEREIAREE, B0 (B=°RTEMITE GPU 1178 API fRiZHEm).

3.11 ETHREER

TNEZEATLUBET AR mcGetDeviceCount () ENEBRILUERKN GPU #12, HEZ AR

mcGetDeviceProperties () BEEMEENE M.
3.1.2 #EEEBITIRE
FHNEEATLUBIER mcSetDevice () MBERITIRIENILE, EHINZENZE EHITIRERERD

EHAZER; SIS HFRENEEEXEKIAMEN. WRKRIAA mcsetDevice (), MHENEE
H1%E 0o

3.1.3 ig&¥WHk

HENAIZIEA mcDeviceReset () B, RIWIFENLIELAHRIFIRE BIREEEPENRHFIKE)
MEE LT BIREFNHRNIRENEEENLE, #1T T RBITHREERN, BAtiREe!
BIBIEE L

32 REEHE

=AY GPU RAEAI D RENRFZNTF (system memory) Hi&&EMATF (device memory)o

321 AEFEHESER

HIERANER, A mcMallocHost () APlo

mcMallocHost (void ** size t sizeBytes, unsignet int flags)
SEENIIREATFE:

1. @Y mcSetDevice (deviceId) APl EBRZFESIARNEFINLE, EAEBEREEILS, NEIADE

El| deviceId=0.

3 YRIZIRE ABREEN=ZRFEEER CSPG-23005-020-F3_V04 | 3
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2. B mcMalloc (void **ptr,size t sizeBytes) API PEIRERNEF. FHA LR EOSE L
REINETN SVM RTE, BM&EF CPU 38 LUAIE,

RARNFMKERNEFZER D 5EA ncFreeHost (void *ptr)*ﬂ mcFree (void *ptr)o

322 REFEEN

BRARY GPU XFRAZNFSRENFZEHITIEN, HEKENFZEIURRZRNEFZEENL, RE
ENpRmmpEE: REENSZRIE,

o [HEENS glibc F2HAY memcpy 3, FILAUERA mcMemcpy () API, BEEIZEREIEE NTH, 1%
AP| 7 =& [8],

o ERFEIMKE TR, BTEINBENESHERIYIGE, APl EXiRE], FERFEDRVIGIEEDE
BRHRITRRN. BFEIER mcMemcpyAsync () APl

3 YRIZIRE ABREEN=ZRFEEER CSPG-23005-020-F3_V04 | 4
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META

4.  ARYRARED

4.1 HimEE
4.1.1 RIS ITRE

SFFLA IS TUALSNSRAG :
e HEVC (H.265)

Main Profile, Level 5.1, High Tier

Main 10 Profile, Level 5.1, High Tier

Main Still Picture Profile, Level 5.1, High Tier
e AVC (H.264)

Baseline Profile, Levels 6.2

Main Profile, Levels 6.2

High Profile, Levels 6.2

High 10 Profile, Levels 6.2

e JPEG

4.1.2 ‘wmEBRIE

1. AR mcInit APIHTISEVEK.

2. A mcSetDevice APl EREIEMIL .

3. BITU TS, EBE—NMEEHRZFETRHIBA mcvpueopen APl #1I8HJRIDEE R R,

mcVPUInst enclInst;

mcVpueOpen (&encInst) ;

4. fEH mcvpuecCtrl APl ERERIZSE,

mcVpueCtrl APl IR T FEWNIEH 45 28 I &,
mcVPUEncParamterType AR ECE RIDEs, CIERAIWT:

mcVPUEncParamterType cfg;

menmset (&cfg, 0, sizeof (mcVPUEncParamterType ));

£ B mcSetEncall & HES

/ /EREFE

4 {SRYR ARG ABEEBN=RERBER
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cfg.code type = mcVpuH264; //ECERIBITEN h264

cfg.width = 1920; / /B ERBE R
cfg.height = 1080; //ERERBERS

cfg.pixfmt = mcEncYuv420Planar; //ECERBEFR yuv X rgb &
mcVpueCtrl (encInst, mcSetEncAll, (void*)&cfqg);

5. 1M mcvpuePutFrame APl BRGEIE &KX 2 RIS I184R 1D,

£ MCRUNTIME A, RIBEHIEMRIEEEHIEENFER ncvpuFrameInfo LEMART. HANEER
fR mcVpuFrameInfo £5MKHEY addr FEHIEMBMHEREIE, len FTFERH—MEIBKE.

VAR, mcvpuFrameInfo GEAPRE addr 85T AZEIENER,
6. JAF mcvpueGetFrame API 3RIREVRED EEIE,

URIDEEIBRIFTE mcVpuFrameInfo LA addr FEMBNREFER, KEFEE len A,
VB mcvpueGetFrame BY, mcvpuFrameInfo HHINFHREIEIEHIE, SERAREERAGER
mcVpueCtrl APl ¥ mcFreeOutput Frame SEBEHIZMATE,

7. AR mcvpuePutFrame APl & 0 KEMN—IHNEIE, REBANGE,

8. JAF mcVpueGetFrame APl, HERHUR[E] mcSuccess BIRENE) 0 KEMEH MY, RRFEES
5,

9. 1A mcvpueClose APl XHF4wIEZZMNZBHEIR,

4.1.3 {RIBWMARTEFRE

IRISEUBLEIIH, A mcvpuMemType MEASKBRRIMEUBMFHEMABENRE, BAENEXNT:
typedef enum {

mcMemHost, / | TERETE N AZAOEE

mcMemDevice,  //TFETEIREAFHIEIE

mcHost3Plane, //TFEEENRNEZEER 3 MULDFEE yuv BEIE
mcDevice3Plane, //TFEEIRENFEA 3 MtDFHFME yuv BELHRE
mcMemMappedHost, //TFETE EHNAIE S EBRE T R AY L FY 4K 4E

} mcVpuMemType;

MEIBLEMIR mcvpuFrameInfo B8 mcVpuMemType mem type MG, RN HBIMEBIBEFENTRE
FKH, RIENZRFERNAGFEEE B FERNNAIIKERRTE,
o HIAEHEENLLT 3 WA, mcvpuFrameInfo FMY addr M len DRI AEIEN A MUK E:

» mcMemHost

> mcMemDevice

4 SRR ABREEN=ZRFEEER CSPG-23005-020-F3_V04 | 6
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> mcMemMappedHost

o HMIAEFEEEALT 2 #BY, mcvpuFrameInfo MY data[3]1F line size[3173%IAN y/u/v
BIE GBI SR K E

> mcHost3Plane

> mcDevice3Plane

4.1.4 ‘RIEEREE
EVaREesE, BiIIAA ncvpueCtrl APl mcSetEncAll. mcVPUEncParamterType FKH
SHCRICERIDSR, RDBRTEELUTEED
e Goprsize: AZE Group of Pictures A/J\
BE, — GoPSize HYEE—Mi4mAS Jg X Ml
e rc mode: REEBIEFIER
SDK 4miE2sz 15 4 MiSZXITHIE: CBR, VBR, CRF # CQP &3,

FCE CBR 3§ VBR RBXITHIERE, FERESEHEIREE (Bps); ABLE CRF BEXNEIFE 2
pass #wh3, AJLAFIBYECE 1lookaheadDepth WEEHIEM Lookahead Frames; AZE CQP &=I{HY,
FEEE rc_val, EE QP KERIFT rc_valo

e gpmin gpmax: FMEBENERBMEMBEAR)N
[EBHmIBIERT, gomin gpmax BEAEMN 0o NRFEIFE QP SEE, AJURENGENE,
o preset. TR

RID SR IFTMIR preset N 6 MIE I : mcEncVeryFaster, mcEncFaster, mcEncFast,

mcEncMedium, mcEncSlow 1 mcEncSlower,
e ROI: &M ROIARE, EMEREIURZIZRE 8 NREMEXIE,

ROI 15 EfR1F7E mcVpuFrameInfo SR RO #4HA, B mcvpuePutFrame APl BB SRR
1328, &E ROl BIEEIRE mcVpuFrameInfo HMMAPFH roi changed A mcTrue, FHHIER
ROT FEAMBIAHRE SH QP B,

o IRERTEMLEI S K HE M

NMEFEEE—MRBEBHBIERBAXEN, REEIAAH mcvpuePutFrame APl B, ABLE
mcVpuFrameInfo GFAS AR 1sTDR RN 1o

e Bps:. ICEBREE
3 rc_mode ECEW CBRE( VBRRIEY, RBIREFEMNBEMRLEX, 0 RINBEN,
e frame order type: ECEMIREFIE

B0, BCE IPB MiZRhDIRFE

4 SRR ABREEN=ZRFEEER CSPG-23005-020-F3_V04 | 7
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M=ETAE

> 0 RTABEERN;
> 1LERIRSE—MmY | i, FEEmi P i;

> lpass BY, 2~8 RRE—MA | Wi, SFEMg P i, 5489 frame order type-1 DB, 40
ItETEIR,

e lookaheadDepth: ECERIMFURE

2pass 4miBEY, AILAECE lookaheadDepth BIMAFMARE. 7£ CBR 8 VBR 2T, preset XF

mcEncFaster, WBIFE 2pass 4wF3; CRF =X FEIAFFE 2pass w3

e svc layers: ECE svc ZE4wG

IRIDE3SZHT sve RS, BRIRFARRIEENESR, &

e ten bit depth output: IEHRIMHIMERRE

0 R4 8-bit, 1 &I 10-bit,

e disable sps pps.

0 Rk, 1 "Rkt
e disable sei: ¥FHlI4miGIE DML SEI M
0 Rk, 1 "Rkt

4.1.5 KSR A

Bl

Bhihgweg, AR GINT:

#include
#include
#include
#include
#include
#include
#include

#include
#include
#include

<stdio.h>
<sys/types.h>
<sys/stat.h>
<fcntl.h>
<unistd.h>
<string.h>
<malloc.h>

"mcr/mc_type.h"
"mcr/mec vpu api.h"

"mcr/mc_runtime api.h"

int main (int argc, char** argv)

{

mcInit (0) ;
mcSetDevice (0) ;

Eh4migeas 2SRt SPS. PPS M

B sve layers RECEHRIBE.

4 {SRYR ARG

ABEEBN=RERBER
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mcVPUInst inst;
mcVPUEncParamterType cfg;

mcVpuFrameInfo input frame, output frame;
char* input file = "demo.yuv";
char* output file = "out.h264";

mcVpueOpen (&inst) ;

memset (&cfg, 0, sizeof (mcVPUEncParamterType)) ;
memset (&input frame, 0, sizeof (mcVpuFrameInfo));
cfg.width = 320;

cfg.height = 480;

cfg.code type = mcVpuH264;

mcVpueCtrl (inst, mcSetEncAll, (void¥*)é&cfq);

int frame size = cfg.width * cfg.height * 3 / 2;

int infd = open(input file, O RDWR);

int outfd = open (output file, O RDWR|O CREAT|O TRUNC, 0644) ;
input frame.addr = (uint8 t*)malloc (frame size);

int readed, get frame;

while ( (readed = read(infd, input frame.addr, frame size)) > 0) {
input frame.len = readed;
mcVpuePutFrame (inst, &input frame, NULL);

get frame = !mcVpueGetFrame (inst, &output frame, NULL);

if (get frame && (output frame.len > 0)) {
write (outfd, output frame.addr, output frame.len);
mcVpueCtrl (inst, mcFreeOutputFrame, (void*)&output frame) ;

input frame.len = 0;

mcVpuePutFrame (inst, &input frame, NULL);

do {
get frame = !mcVpueGetFrame (inst, &output frame, NULL);
if (get frame && (output frame.len > 0)) {
write (outfd, output frame.addr, output frame.len);
mcVpueCtrl (inst, mcFreeOutputFrame, (void*)&output frame);
} else if (get frame && !output frame.len) ({
break;
} else {
usleep(100) ;
}
} while (1);

free (input frame.addr) ;
mcVpueClose (inst) ;

4 SRR ABREEN=ZRFEEER CSPG-23005-020-F3_V04| 9
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mcDeviceDestroy () ;
close (infd) ;
close (outfd) ;

}

Bl 2

ROI w65, ESRAEIanT:

#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include <string.h>
#include <malloc.h>

#include "mcr/mc_type.h"
#include "mcr/mc vpu api.h"

#include "mcr/mc_ runtime api.h"

void set default roi (mcVpuFrameInfo* frame)

{

frame->roi changed = mcFalse;
for(int i = 0; i < 8; i++) {

frame->roi[i] .roiAreaBottom = -255;
frame->roi[i] .roiAreaRight = -255;
frame->roi[i] .roiAreaTop = -255;
frame->roi[i] .roiArealeft = -255;
frame->roi[i].roiQp = -1;
frame->roi[i] .roiDeltaQp = 0;

int main (int argc, char** argv)
{

mcInit (0) ;

mcSetDevice (0) ;

mcVPUInst inst;

mcVPUEncParamterType cfg;

mcVpuFrameInfo input frame, output frame;
char* input file = "demo.yuv";

char* output file = "out.h264";

mcVpueOpen (&inst) ;
memset (&cfg, 0, sizeof (mcVPUEncParamterType)) ;

memset (&input frame, 0, sizeof (mcVpuFrameInfo)):;

cfg.width = 320;

4 {SRYR ARG ABEEBN=RERBER

CSPG-23005-020-F3_V04| 10
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cfg.height = 480;
cfg.code type = mcVpuH264;
mcVpueCtrl (inst, mcSetEncAll, (void¥*) é&cfq);

int frame size = cfg.width * cfg.height * 3 / 2;

int infd = open(input file, O RDWR);

int outfd = open (output file, O RDWR|O CREAT|O_ TRUNC, 0644) ;
input frame.addr = (uint8 t*)malloc (frame size);

set default roi (&input frame);

int readed, get frame;

while ( (readed = read(infd, input frame.addr, frame size)) > 0) {
input frame.len = readed;

input frame.roi changed = mcTrue;

M=TA>{E

input frame.roi[l].roiAreaBottom = 60; // here you can change every
frame’s roi area

input frame.roi[l].roiAreaRight = 60;
input frame.roi[l].roiAreaTop = 0;
input frame.roi[l].roiArealLeft = 0;
input frame.roi[l].roiQp = 47;

input frame.roi[l].roiDeltaQp = 0;

mcVpuePutFrame (inst, &input frame, NULL);

get frame = !mcVpueGetFrame (inst, &output frame, NULL);

if (get frame && (output frame.len > 0)) {
write (outfd, output frame.addr, output frame.len);
mcVpueCtrl (inst, mcFreeOutputFrame, (void*)&output frame);

input frame.len = 0;

mcVpuePutFrame (inst, &input frame, NULL);

do {
get frame = !mcVpueGetFrame (inst, &output frame, NULL);
if (get frame && (output frame.len > 0)) {
write (outfd, output frame.addr, output frame.len);
mcVpueCtrl (inst, mcFreeOutputFrame, (void*)&output frame) ;
} else if (get frame && !output frame.len) {
break;
} else {
usleep(100) ;
}
} while (1) ;

free (input frame.addr) ;
mcVpueClose (inst) ;
mcDeviceDestroy () ;

4 SRR ABREEN=ZRFEEER CSPG-23005-020-F3_V04| 11
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close (infd) ;
close (outfd) ;

}
B3

Lookahead

W5, HERAFIET:

# include <stdio.h>

#include
#include
#include
#include
#include
#include

#include
#include
#include

<sys/types.h>
<sys/stat.h>
<fcntl.h>
<unistd.h>
<string.h>
<malloc.h>

"mcr/mc_type.h"
"mcr/mc_vpu api.h"

"mcr/mc_runtime api.h"

int main (int argc, char** argv)

{

mcInit (0) ;
mcSetDevice (0) ;

mcVPUInst inst;
mcVPUEncParamterType cfg;

mcVpuFrameInfo input frame,
char* input file = "demo.yuv";
char* output file = "out.h264";

mcVpueOpen (&inst) ;

memset (&cfg, 0, sizeof (mcVPUEncParamterType)) ;

memset (&input frame, 0, sizeof (mcVpuFrameInfo));

cfg.width = 320;
cfg.height = 480;

cfg.code type = mcVpuH264;
cfg.preset = mcEncFast;

cfg.lookaheadDepth=10;

//mcEncFaster. mcEncFast for h264.

//mcEncFaster. mcEncFast « mcEncMedium. mcEncSlow

//mcEncSlower for hevc.
mcVpueCtrl (inst, mcSetEncAll,

int frame size = cfg.width * cfg.height * 3 / 2;

int infd = open(input file, O RDWR);

int outfd = open (output file, O RDWR|O CREAT|O TRUNC,
input frame.addr = (uint8 t*)malloc (frame size);
input frame.roi changed = mcFalse;

int readed, get frame;

while ( (readed = read(infd, input frame.addr,

input frame.len = readed;

mcVpuePutFrame (inst,

get frame = !mcVpueGetFrame (inst,

output frame;

(void*) &cfq) ;

&input frame, NULL);

0644) ;

frame size)) > 0) {

&output frame, NULL);

4 {SRYR ARG

ABEEBN=RERBER
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if (get frame && (output frame.len > 0)) {
write (outfd, output frame.addr, output frame.len);
mcVpueCtrl (inst, mcFreeOutputFrame, (void*)&output frame);

}

input frame.len = 0;
mcVpuePutFrame (inst, &input frame, NULL);

do {
get frame = !mcVpueGetFrame (inst, &output frame, NULL);

if (get frame && (output frame.len > 0)) {
write (outfd, output frame.addr, output frame.len);
mcVpueCtrl (inst, mcFreeOutputFrame, (void*)&output frame);
} else if (get frame && !output frame.len) {
break;
} else {
usleep(100) ;
}
} while (1);

free (input frame.addr) ;
mcVpueClose (inst) ;
mcDeviceDestroy () ;
close (infd) ;

close (outfd) ;

4 SRR ABREEN=ZRFEEER CSPG-23005-020-F3_V04| 13
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4,2 SRR
4.2.1 ZIFREIRE

ScFF UM TUILSTARES ©

e HEVC (H.265)

e AVC (H.264)
o AVI

o AVS2

e JPEG

4.2.2 RREERE

1. AR mcInit API{IIRILIZE

2. A mcsetDevice APII&E device D,

3. fERfRIBEATHEEEX API, 3 mcvpudOpen Fl mcvpudClose Fo
4. FERIRFESIER.

2EESTME, R mecDeviceDestroy () APl R#I%EH.

4.2.3 fREBWANRTERE

FRISEIRELS I, A mcVpuMenType MERBIFRTMSMEIENFEMUEMRE, BEENEXIT!
typedef enum {

mcMemHost, / /BT ENIRFEVERIE

mcMemDevice,  //THEEIREAFHIIIE

mcHost3Plane, //TFEEENRFAER 3 MMILDFEE yuv BERIE
mcDevice3Plane, //BFEEREREER 3 MR FEME yuv BEHIE
mcMemMappedHost, //TFETE EH I EERRE T PIHUMIAL B ELHE

} mcVpuMemType;

IEIBLEIR mcvpuFrameInfo B8 mcVpuMemType mem type MR, R-HBIMEBIBEFENTRE
FKH, RIENZRFERNAGFEEE B FERNNAIIKERRTE,

o HMIAEFEEEHLLT 3 MBS, mcvpuFrameInfo HMY addr # len B3I AEIENE XA E:

» mcMemHost
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> mcMemDevice

» mcMemMappedHost

o B ETR%3F ncHost3Plane M mcDevice3Plane,

4.2.4 EERH

ASRAERS RS BAIE0 T

#include "mcr/mc_type.h"
#include "mcr/mc vpu api.h"

#include "mcr/mc_runtime api.h"

mcError t decTestCase (void *arg)

{
char file output[256] = {0};
time t timep;
tm *p;
int fp, fp w;
uint8 t *packet buffer;
uint32 t packet size = BUFFER SIZE;
mcVPUInst inst;
mcVpuFrameInfo frame;
mcVPUDecParameterType config;
uint32 t strm read len,hbm size;

uint32 t closed flag = 0, send buffer count = 0, rece buffer count = O,

read flag = 0;

CaseParam *param = (CaseParam *)arg;

char *file name = (char *) (param->file);

fp = open(file name, O RDONLY) ;

if (fp == -1) {
printf ("Unable to open input file:
return mcError;

}
if (flock(fp, LOCK SH) < 0) {

$s\n", file name);

printf ("flock failed file: %s\n", file name);

return mcError;

time (&timep) ;
p = gmtime (&timep) ;

sprintf (file output, "%s.%d %02d%02d %02d $02d caseSd.yuv", file name,

1900 + p->tm year, 1 + p->tm mon, p->tm mday,

8 + p—>tm hour, p->tm min, param->case id);

fp w = open(file output, O RDWR|O CREAT,
if (fp w == -1) {
printf ("Unable to open fp w\n");

return mcError;

0666) ;

4 {SRYR ARG ABEEBN=RERBER
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}
// stepl:
mcVpudOpen (&inst) ;

open vpu

// step2: config

if (NULL != strstr(file name, "264")) {
config.code type = mcVpuH264;

} else if (NULL != strstr(file name, "hevc")) {
config.code type = mcVpuHevc;

} else if (NULL != strstr(file name, "ivf")) {
config.code type = mcVpuAvl;

} else if (NULL != strstr(file name, "avs")) {
config.code type = mcVpuAvs2;

} else {
config.code type = mcVpudpeg;

printf ("DEBUG PRINT
if
struct stat statbuff;

if (fstat (fp,

(mcVpudpeg == config.code type)

&statbuff)

> code type:%d\n",
{

config.code type);

< 0) {

printf ("Unable to get file stat\n");

return mcError;

}

packet size

packet buffer

} else {

packet buffer
}

statbuff.st size;
(uint8 t *)malloc (packet size);

(uint8 t *)malloc (packet size);

config.pp planar flag = mcDecPpPlanarYuv420;
config.pic num = 0;
config.output dma copy = mcTrue;

mcVpudCtrl (inst, mcSetDecAll,

// step3:

(1) |

if (!closed flag) {
strm read len
g

while

frame.addr
frame.len
frame. type
frame.mem typ
mcVpudPutF
} else {

// step4:
all frames

(strm read len)

(void *)&configqg) ;

send & receive frames

read (fp, packet buffer, packet size);
{

packet buffer;

strm read len;

mcPacketType;

e mcMemHost;

rame (inst, &frame, NULL) ;

ask codec to stop after finishing decoding

4 {SRYR ARG
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mcVpudCtrl (inst, mcStopCodecWhenFinish, NULL) ;
closed flag = 1;

do {
mcVpudGetFrame (inst, &frame, NULL) ;
if (frame.len > 0) {
if (read flag == 0)
{
read flag = 1;
mcVpudCtrl (inst, mcGetHbmSizeKbyte, &hbm size);
}
if (config.output dma copy) {
if (write(fp w, frame.addr, frame.len) == -1) {
perror ("write error\n");
return mcError;
}
} else {
if (write(fp w, frame.lu addr, frame.lu len) ==
-1 || write(fp w, frame.ch addr, frame.ch len) == -1) {

perror ("write error\n");

return mcError;

}

//need to free frame

mcVpudCtrl (inst, mcFreeOutputFrame, (void *)&frame) ;

printf("**************************************8receive buffer_count
= %d[%d]\n", rece buffer count++,

frame.len) ;

if ((0 == closed flag) && ((rece buffer count >=
config.pic num) && (config.pic num > 0))) {

printf ("stop \n");

// stepd4: ask codec to stop after finishing
decoding all frames

mcVpudCtrl (inst, mcStopCodecWhenFinish, NULL) ;
}
usleep (10 * 1000) ;
} else {
if (mcVpuTaskEnd == frame.task status) {
goto TASK STOP;

}
} while (frame.len > 0);

}
TASK STOP:

// step5: close vpu
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mcVpudClose (inst) ;

close (fp) ;

close (fp w) ;

printf ("decTestCase H264 [%s] end\n", file output);
return mcSuccess;

4.3 ZHERED

VPU ‘RRFIDERE AT 128 #HIZEN ITIF, MAZHENTERKREUTHREE:

export DYNAMIC QUEUE SCHEDULE=1

export QUEUE MONITOR TIME=100

export DYNAMIC QUEUE SCHEDULE MONITOR CYCLE=100
export DYNAMIC QUEUE SCHEDULE FORCE DESTROY=400
export DYNAMIC QUEUE SCHEDULE FORCE HOLD=0
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5. 1ERSEM

5.1 FFmpeg

BT FFmpeg EZEETFN ZNAMARNALER, BERT GPU X MCRUNTIME & VPU
0 G2D &A% El FFmpeg 1, FHi%&BY FFmpeg4.3 fE NSV E L,

5.1.1 FFmpeg RIS
FFmpeg Jmh3iE A Mz T EFrR:

Fia

|

avcodec_find encoder by name —>» avcodec alloc_context3

|

avcodec_open2 <«—— av_hwdevice ctx create

‘ <

X .

A
.

iy

< BELER
=
' E 1
av_free avcodec_send_ frame

|

avcodec_receive packet

| )

5-1 FFmpeg 45638 B T2

1. avcodec find encoder by name: Ei34RIDEZHY A EINT N BV IRED 250

FFmpeg ¥ H264. HEVC A JPEG =F4mh32s, 7IRTNRHFI: h264_mxenc. hevc_mxenc
1 mjpeg_mxenc, AR RAFEWMNXLE FRUE] LA EIXS R AIZRID 230

2. avcodec alloc context3: IRENmARIDEE L TS Ro

3. av_hwdevice ctx create: fJIAHAXEHIRE, RTEWNEERIT nx MA] B ILES
Jhog:: 8

4. avcodec_open2: M Init BRER, IR REIEEE.
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5. avcodec_send_ frame: RHREYIGH Frame HIERIXE FFmpeg ZRIZBATIH,

6. avcodec receive packet: MAZNZmIRYELEATIARIREX—mI Packet #HfE,

7. av_free: BB RiE s,

5.1.2 FFmpeg fBi55%#=E
FFmpeg 215 ERRIZW T EFR:

FHa

|

av_register all —> avformat open_input

|

avcodec find decoder by name <«——avformat find stream info

|

avcodec_alloc_context3 —>» av_hwdevice ctx create

|

avcodec_open2

\(
e ’l
@ =
% | frame
= 1
TE
avcodec_send packet av_free

|

avcodec receive frame

\ )

5-2 FFmpeg f#53R AR

1. av register all: FMFiE codec, &H&MAY FFmpeg FAAFEEIEALLE K,

2. avformat_open_input: #IIBUSMEMIE, MABIEMINENRS (B EKRIRET
SKEVEHEHITELXT) o

3. avformat find stream info: EEN—2LBMRE, AEMPREUREER.
4. avcodec find decoder by name: JBJARIDSIAYE MR BT R AVARID SR,

FFmpeg 23§ H264. HEVC. AV1. AVS2 #1 JPEG Hifi#F328, HRITRBZFA: h264_mxvid.
hevc_mxvid. avl_mxvid. avs2_mxvid f mjpeg_mxvide P REEIMNIXLER FHL O] LK EIXT
RZ RV RS 280
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5. avcodec alloc context3: IRENRARIDEE TS Ro

6. av_hwdevice ctx_create: ¥JIAWHEXEBEMHILE, IFBRWNEHRIT nx SRR LESF

g8
7. avcodec open2: VAF Init REL, ¥IRKIRARRD,
8. av_read frame: JREX—MIERZADIR,
9. avcodec send packet: RZEHIEE FFmpeg ARRZFATIH,
10. avcodec_receive frame: MAZHARIEAEIMIPATIHIREX—Ml Frame ¥4z,

11. av free: P T

5.1.3 HBExRG

FFmpeg &3 A0 TP

#include <stdio.h>

#include <libavcodec/avcodec.h>
#include <libavformat/avformat.h>
#include <libavutil/pixdesc.h>
#include <libavutil/hwcontext.h>
#include <libavutil/opt.h>
#include <libavutil/avassert.h>
#include <libavutil/imgutils.h>

static AVBufferRef *hw device ctx = NULL;
static enum AVPixelFormat hw pix fmt;
static FILE *output file = NULL;

static int hw decoder init (AVCodecContext *ctx, const enum AVHWDeviceType
type)
{

int err = 0;

if ((err = av_hwdevice ctx create(&hw device ctx, type,
NULL, NULL, 0)) < 0) {
fprintf (stderr, "Failed to create specified HW device.\n");
return err;

}

ctx->hw device ctx = av buffer ref (hw device ctx);

return err;

static enum AVPixelFormat get hw format (AVCodecContext *ctx,
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const enum AVPixelFormat *pix fmts)

const enum AVPixelFormat *p;

for (p = plX_fmtS; *p I = —l; p++) {
if (*p == hw pix fmt)

return *p;

fprintf (stderr, "Failed to get HW surface format.\n");
return AV _PIX FMT NONE;

static int decode write (AVCodecContext *avctx, AVPacket *packet)
{

AVFrame *frame = NULL, *sw frame = NULL;

AVFrame *tmp frame = NULL;

uint8 t *buffer = NULL;

int size;

int ret = 0;

ret = avcodec send packet (avctx, packet);

if (ret < 0) {
fprintf (stderr, "Error during decoding\n");
return ret;

while (1) {
if (! (frame = av_frame alloc()) || !(sw_frame = av_frame alloc())) {
fprintf (stderr, "Can not alloc frame\n");
ret = AVERROR (ENOMEM) ;

goto fail;
}
ret = avcodec receive frame (avctx, frame):;
if (ret == AVERROR (EAGAIN) || ret == AVERROR_EOF) {

av_frame free (&frame);
av_frame free(&sw_frame);
return 0;
} else if (ret < 0) {
fprintf (stderr, "Error while decoding\n");
goto fail;

if (frame->format == hw pix fmt) {
/* retrieve data from GPU to CPU */

if ((ret = av_hwframe transfer data(sw_ frame, frame, 0)) < 0) {
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fprintf (stderr, "Error transferring the data to system

memory\n") ;
goto fail;
}
tmp frame = sw frame;

} else

tmp frame = frame;

size = av_image get buffer size (tmp frame->format, tmp frame->width,
tmp frame->height, 1);

buffer = av malloc(size);
if (!buffer) {

fprintf (stderr, "Can not alloc buffer\n");

ret = AVERROR (ENOMEM) ;

goto fail;
}
ret = av_image copy to buffer (buffer, size,

(const uint8 t * const *)tmp frame->data,

(const int *)tmp frame->linesize, tmp frame-
>format,

tmp frame->width, tmp frame->height, 1);
if (ret < 0) {
fprintf (stderr, "Can not copy image to buffer\n");
goto fail;

if ((ret = fwrite(buffer, 1, size, output file)) < 0) {
fprintf (stderr, "Failed to dump raw data.\n");
goto fail;

fail:
av_frame free (&frame);
av_frame free (&sw_frame);
av_freep (&buffer) ;
if (ret < 0)
return ret;

int main (int argc, char *argvl([])

{
AVFormatContext *input ctx = NULL;
int video stream, ret;
AVStream *video = NULL;
AVCodecContext *decoder ctx = NULL;
AVCodec *decoder = NULL;
AVPacket packet;

const char *hwdevice = "";
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enum AVHWDeviceType type;

int 1i;

if (argc < 4) {
fprintf (stderr, "Usage: %s <device type> <input file> <output
file>\n", argv([0]);
// example: xx metax input.mp4 out.yuv xx elzfFR

return -1;

type = av_hwdevice find type by name (argv[l]);

if (type == AV _HWDEVICE TYPE NONE) {
fprintf (stderr, "Device type %s is not supported.\n", argv[l]);
fprintf (stderr, "Available device types:");
while ((type = av_hwdevice iterate types(type)) !=

AV _HWDEVICE TYPE NONE)
fprintf (stderr, " %s", av_hwdevice get type name (type)) ;

fprintf (stderr, "\n");
return -1;

/* open the input file */
if (avformat open input (&input ctx, argv[2], NULL, NULL) != 0) {
fprintf (stderr, "Cannot open input file '%s'\n", argv([2]);

return -1;

if (avformat find stream info (input ctx, NULL) < 0) {
fprintf (stderr, "Cannot find input stream information.\n");

return -1;

/* find the video stream information */
ret = av_find best stream(input ctx, AVMEDIA TYPE VIDEO, -1, -1, &decoder,

if (ret < 0) {
fprintf (stderr, "Cannot find a video stream in the input file\n");
return -1;

}

video stream = ret;

switch (decoder->id) {
case AV _CODEC ID H264:

hwdevice = "h264 mxvid";
break;

case AV _CODEC_ID HEVC:
hwdevice = "hevc mxvid";
break;

case AV _CODEC ID MJPEG:
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hwdevice = "mjpeg mxvid";
break;

case AV _CODEC_ID AVS2:
hwdevice = "avsZ mxvid";
break;

case AV _CODEC_ID AV1:
hwdevice = "avl mxvid";
break;

default:
break;

}
if (strlen (hwdevice)) {
decoder = avcodec find decoder by name (hwdevice) ;

fprintf (stderr, "Decoder %s find device type %s.\n", hwdevice,
av_hwdevice get type name (type)) ;

}
for (i = 0;; i++) {

const AVCodecHWConfig *config = avcodec get hw config(decoder, 1i);

if (!'config) {

fprintf (stderr, "Decoder %s does not support device type %s.\n",
decoder->name, av _hwdevice get type name (type));

return -1;

if (config->methods & AV _CODEC_HW CONFIG METHOD HW DEVICE CTX &&

config->device type == type) {
hw pix fmt = config->pix fmt;
break;
}
}
if (! (decoder ctx = avcodec alloc context3(decoder)))

return AVERROR (ENOMEM) ;

video = input ctx->streams[video stream];
if (avcodec parameters to context (decoder ctx, video->codecpar) < 0)

return -1;
decoder ctx->get format = get hw format;

if (hw _decoder init (decoder ctx, type) < 0)

return -1;

if ((ret = avcodec openZ(decoder ctx, decoder, NULL)) < 0) {

fprintf (stderr, "Failed to open codec for stream #%u\n",
video stream);

return -1;

/* open the file to dump raw data */
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output file = fopen(argv[3], "w+");

/* actual decoding and dump the raw data */
while (ret >= 0) {
if ((ret = av_read frame (input ctx, &packet)) < 0)

break;

if (video stream == packet.stream index)

ret = decode write(decoder ctx, &packet);

av_packet unref (&packet) ;

/* flush the decoder */

packet.data = NULL;

packet.size = 0;

ret = decode write(decoder ctx, &packet);

av_packet unref (&packet) ;

if (output file)

fclose (output file);
avcodec free context (&decoder ctx);
avformat close input (&input ctx);
av_buffer unref (¢hw device ctx);

return 0;
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6.2
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ANE/BE | 2

D%

AOMedia BXERFF & RUTRSTLR B AT AE

AVl
AVS2 AVS TRAHIENE —RinE
CBR Constant Bitrate (EREES
CQP Constant Quantization Parameter 183 QP
CRF Constant Rate Factor [EERRAL
FFmpeg — IR S IR AR EE R IRAE SR
G2D Graphics2D =RIEN(SEN=ZPy
H.264 X#FAVC, MPEG-4 551885, M4RLRASATIE
H.265 NX#FHEVC, MPEG-H %5 2 8853, #lSM4miDtn g
MetaXLink JKB& GPU D2D #2054
OBU Open Bitstream Unit FRECRERETT, AV] BIBELEMERFTEI7E OBU
PCle :;r‘;::ral tompor o — R BN BRI
PPS Picture Parameter Set S ES
QP Quantization Parameter =B
ROI Region of Interest RSB IX 15
SEI Supplemental Enhancement Infomation | #M7gig5g{5 8
SPS Sequence Parameter Set FyIE8E
Ve Scalable Video Coding A DR AR D
SVM Shared Virtual Memory HEEIUNNE
UMD User Mode Driver RFRIEEER
VPU Video Processing Unit AT IR B 7T
VBR Variable Bitrate CIEYEES
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