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1. MEiR

ASCE T FRGAIRE] A K P 438 M librga, M 45RKF- & _E iR FIRGAREFSZIOSD (On Screen Display)
H1 GUI (Graphics User Interface) P2z il HI1id Dy RE 38 21 (1) — 285 0L ]
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2. kA it B

2.1 TR A

RGAREM: FHE A N =/MRASRA: RGAl. RGA2. RGA3. EARTFEHEEASE . TR Ihfg LK BR ) 4
AILLE A (RGA IM2D API R R ) —fik =5,

2.2 B RCAS

2.2.1 librga

APIRA S/ NEIRAS . RIRAS . BITIAS . WEEWAS, PWUANERRRAS %R A [F R R D g
¥, BEAATLIEEE (RGA IM2D APl JFRI8E) —— APIARAS LI =45,

2.2.2 RGA driver

WENRA T/ NERRA T . IRIRA S BITHOAR S iR S, DUANSEGRRAR 5 X LA [F 4 BE ( D g
ST, G KA ISDKHHALPE 59K ZUTHLHT, librgal & HMTAIGIRAS, TFR#H T RO IZIRA .
2 B A B librgali HEE DL SRR, U200 B Xl 20 R AN BT R

3. H &SRS Y

3.1 HALEZH &

3.1.1 HEFFR

e Android*F&
Android - & 3 #5748 & M B librgast 7577 R HALZ H E3TED:

Android 7.1 & DL &

setprop sys.rga.log 1
logcat -s librga

Android 8.0 % VA FF&
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e Linux-f

setprop vendor.rga.log 1

logcat -s librga

z_\

Linux“F & A ZHFEE 0 77 TR E H EIF 0, BB BRMZE L, FEHHmiFE b
JEHALZ R H EFTED:

P09 H 3% core\NormalR gaContext.h

diff --git a/core/NormalRgaContext.h b/core/NormalRgaContext.h
index e4bf604..cbefd425 100755

--—- a/core/NormalRgaContext.h

+++ b/core/NormalRgaContext.h

@@ -20,7 +20,7 @@

#define rockchip normal rga context h

#ifdef LINUX
-#define _ DEBUG 0
+#define _ DEBUG 1

#define ALOGE(...) { printf( VA ARGS ); printf("\n"); }
#endif

3.1.2 HE VW

/AR KA Librgalt, S¥MELibrgal R e, FE4TEI S RIMAPTA S &(E 5
E rockchiprga: rga api version 1.2.4 [11] (721a2f6 build: 2021-06-28 16:14:30

base:

rk3566_r)

o HHHE

D librga : <<<<——---—-- print rgalog -------- >>>>

/ /AR e N LibrgallI S E$TEl .

D librga : src->hnd = 0x0 , dst->hnd = 0x0 , srcl->hnd = 0x0

//ZAEE (sre. srcl. dst) HBARNAEAIRIKE

D librga : src: Fd = 00 , phyAddr = 0x0 , virAddr = 0xb400007431ed6040

//srciliBEE NN AAIRBUN M ME, XSCYDMA FD. A3 HihE . b .

D llbrga : dst: Fd = 00 , phyAddr = 0x0 , virAddr = 0xb400007431b4£040
//dstiBIBAENINAFRANT N (IME, ST NDMA FD. A)EEHLEE. HE L.

D librga : src: Fd = -01 , buf = 0xb400007431ed6040, mmuFlag = 1, mmuType = 0
/ /s BB R B A% 38 B N A7 S R0 B E BAS R A A REMMU, X HLHALZ R £ R A LA N SR ) .«

D librga : dst: Fd = -01 , buf = 0xb400007431b4£f040, mmuFlag = 1, mmuType = O
//ds t I TE R TT B AL 13 1) N A7 S 2 0F B2 A DA K 2 75 i BEMMU, X B HAL 2 56 i 0 st ik A N BR )

E librga : blend = 0 , perpixelAlpha = 1

//RE

AL BAR R B A S EALphafl

D librga : scaleMode = 0 , stretch = 0;
/ /4R (RGAL)
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E librga : rgaVersion = 3.200000 , ditherEn =0
/IR AT, 16BN KEEE (v4) ditherflifg.

D librga : srcMmuFlag = 1 , dstMmuFlag = 1 , rotateMode = 0
/ /MMUSERERR E AL, TRt

D librga : <<<<———————- rgaReg —————-——- >>>>

/ /BN N EE BN IR B K2 5T E .

E librga : render mode=0 rotate mode=0

/ /RGRIGATHE N, Trefetil.

E librga : src:[0,b400007431ed6040,b400007431£fb7040],%x-y[0,0],w-h[1280,720],vw—
vh[1280,720], =0 //srclBIERINAE. BB, BAER.

E librga : dst:[0,b400007431b4£f040,b400007431c30040],x-y[0,0],w-h[1280,720],vw—
vh[1280,7201, £=0 //astiBIERINAF. BB BAER.

E librga : pat:[0,0,0],x%x-y[0,0],w-h[0,0],vw-vh([0,0],£f=0

//pat/srclBIERNE. BBESH. MAEE, dTAMRNAEHEZEE, SR80,
/UL R R F B E ARG, Nlibrgalic BNIRKSN AR R A< S5

E librga : ROP:[0,0,0],LUTI[O]

//ROPEEAME, LUTHEE

E librga : color:[0,0,0,0,0]

//colorkeylit® (max color, min color) , HEAZGHE (IFGIE, BRONKE, POHERTR
H)

E librga : MMU:[1,0,80000521]

/ /MMUTE &

E librga : mode[0,0,0,0]

//palette. csc. colorkeyft &

E librga : Full CSC : en[O0]

//full cscffifigtrE

E librga : gr color x [0, 0, 0]

//HEABEIE, XRMR. G, BRPIEOE

3.2 WX AR T A
3.2.1 HEFFR

o BT AL

AN IR GAREAE AT 5 SR sl I 1 w05 S ], (E I BT 20 Tl i A0 0 L RO R KRS (1 S
F

RGAL :
/sys/kernel/debug/rga_debug/rga
RGA2:

/sys/kernel/debug/rga2 debug/rga2
o R TIREDL]

PARGA279H1, AEXS LA H % R w] LUl cat 19 58, ZREUS N D) RE B «
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/# cd /sys/kernel/debug/rga2 debug/
/# cat rga2

echo reg > rga2 to open rga reg MSG //FF IR A AR AR L B AT D
echo msg > rga2 to open rga msg MSG / /TR AL RS BT ED
echo time > rga2 to open rga time MSG //TF AR T BN

/ /TR case D)k
//1EH rga HRE)
//FT TS BT Ep
// BATHIE slt Wk

echo check > rga2 to open rga check flag
echo stop > rga2 to stop using hardware
echo int > rga2 to open interruppt MSG
echo slt > rga2 to open slt test

echo reg > rga2: %2 K RGA TAFM L EE BWATED . FTHXITERRS, W 2FTEIRRK rga TAE
A A AL B

echo msg>rga2: %A% RGA 2 ESHE BT . FTHZITEIR,, FZ2EA rga IKahE
16 [ ZHCE AT B HI R

echo time>rga2: %A K RGA TAEFERTE BIFTER . T ZFT ENES, A4 23T R — kv
rga LAE HFERS

echo check>rga2: Zin &K RGA WIBHIMIAR case. FTFFZFTEIRT, FE&7E RGA FRR TAE RIS
i A RIS, FERNFIRE, MXFREHEER, HRBT log Xmlidtudr, #
WAAAATER S G I, K52 FEN A% crash. 1] LB cash Z B IIFTEN log #fiA A& st Ed 11 n)
M2 dst HOHE 1) 1) 7

echo stop>rga2: %A 2% RGA M TAERZS . FFEEE, rga A TAEEEIRE . HT—LRpikiE
T .

echo int>rga2: %2 K RGA FAE4 IS BHIFTEN . FTIRZATEIR, H421E RGA #EAHITE
FTEN A W 2 47 s AR AS B Al 25 1 A AT {8

echo slt>rga2: Zar4ik rga WKENHAT W 4E SLT case IR rga FELF R T IEH . 4 H & “rga st
success ! MIFRIRINHEIEH -

o JFRMAIT A

HEFTE R B 5ok & 2R R, SN riseRsEs OFaom) , rfbuliidimAm 2 &
TEIMHER R (Copen xxx”Bi# “close xxx”) Wi\ H EITENThAE 2 & Wn TR 8 83 =< 14

/ # echo reg > /sys/kernel/debug/rga2 debug/rga2

/ # dmesg -c / /18I SFT I RIAR G H S B FT NS5 N KERNEL DEBUG,
T BH FH dme sg i & 7 REAE B 8038 adb B BN R I H E4TEN.

[ 4802.344683] rgaz2:
/ # echo reg > /sys/kernel/debug/rga2 debug/rga2

open rga2 reg!

/ # dmesg -c

[ 5096.412419] rga2: close rga2 reg!

3.2.2 HEUH

X FRGA 1] R 75 2L B H &R IARGARE A S A HUAT I TAE, HHALRMSEIE AW )5, T
H SR R X N S 8. 8 BA TR Blmsg. regMltime =Fhi A

o msglfzt
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rga2: open rga2 test MSG! //msgH EIFEITEN .

rga2: cmd is RGA2 GET VERSION /[ RBRA S5 I Re, BB
— A Librgalt & & AR A
rga2: cmd is RGA BLIT SYNC / /B 2 H AR N AR

rga2: render mode:bitblt,bitblit mode=0,rotate mode:0 //render mode‘m/~iiH#IT,
bitblit mode AMFIEAA (0: WHEEHA—a+B->B, 1: =@IEMNA+B->C) , rotate model
TR 1 5

rga2: src : y=0 uv=b4000072cc8bc040 v=pb4000072cc99d040 aw=1280 ah=720 vw=1280
vh=720 xoff=0 yoff=0 format=RGBA8888 //srcilEMEGEHESE: v: WENNEAMIHE,

uv: WHNAEMIERE, v: vw * vh + uv, aw. ah: LEEE, BISLhrEERGXEL, vw.

vh: RS, WEGARE KN, xoff. yoff: x. yHAMPMBEE, format: BAMKEGEHHEMKA.
rga2: dst : y=0 uv=b4000072cc535040 v=b4000072cc616040 aw=1280 ah=720 vw=1280
vh=720 xoff=0 yoff=0 format=RGBA8888 //dstilil [ E&EEZSHL.

rga2: mmu : src=01 srcl=00 dst=01 els=00 //MMUfERERR &, ONFRHE, 1A
VANEE

rga2: alpha : flag 0 mode0=0 model=0 / /blendtfHl B

rga2: blend mode is no blend //blendiB A

rga2: yuv2rgb mode is 0 //csclizt

rga2: *** rga2 blit sync proc ***

o reghii
rga2: open rga2 reg! //reqH EFFHITE.
rga2: CMD_REG // IREFF AT 2RI B

rga2: 00000000 00000000 00000040 000e1040

rga2: 00119440 00000000 00000500 02cfO4ff

rga2: 00000000 00000000 00000000 00000000

rga2: 00000000 00000000 00000000 00000040

rga2: 0001040 00119440 00000500 02cf04ff

rga2: 00000000 00000000 0000££00 ffffffff

rga2: 00000007 00000000 00000000 00000101

rga2: 07a80000 00000000 07a800e4 00000000

rga2: CSC_REG //full cscHAFAviLE
rga2: 00000000 00000000 00000000 00000000

rga2: 00000000 00000000 00000000 00000000

rga2: 00000000 00000000 00000000 00000000

rga2: CMD_READ BACK REG / / DIREFFAF 4 T L AH
rga2: 00000000 00000000 00000040 000e1040

rga2: 00119440 00000000 00000500 02cf04ff

rga2: 00000000 00000000 00000000 00000000

rga2: 00000000 00000000 00000000 00000040

rga2: 0001040 00119440 00000500 02cf04ff

rga2: 00000000 00000000 0000ff00 ffffffff

rga2: 00000007 00000000 00000000 00000101

rga2: 07a80000 00000000 07a800e4 00000000

rga2: CSC_READ BACK REG //full csc@fF sl EE
rga2: 00000000 00000000 00000000 00000000

rga2: 00000000 00000000 00000000 00000000

rga2: 00000000 00000000 00000000 00000000

o timefH =

rga2: open rga2 test time! //time HEFJHFTEN,
rga2: sync one cmd end time 2414 / /AT ENAR IR TAERGARE 4 1 FE
i, A Nus



4.Q&A

AR B ILEIRGAR K 17 F LAQ&A BT AT 70 A4, AANAE AT A ) i) RS B AT 5G H B AN A
A TG B A B AE T RGARL L) LAR AL 2

4.1 PERE & 1)

Q1.1: RGARCR VAL ?
ALl: RGAFHUATHE DU, AT LUER LA F A BT T RS FERT (% Ih e R 1035 DAL -
BRLUREE TUEMEHERS = M58 > IR / RGATERD RE AL FE (1% 2 K
=BG 5E x BIRE [ (RGATEA iR A 5 A0 FE 1R R 2R < RGASIER)
filin:  —ME1920 x 1080 K /N EME FIRGA (B BE3E N300M) % D1 FEAEHFEIT 2 «
RGA1 : 1920 x 1080/ (1 x300000000) = 0.006912s
RGA2 : 1920 x 1080/ (2 x 300000000) = 0.003456s
RGA3 : 1920 x 1080/ (4 x 300000000) = 0.001728s

T SR FIFE S 5 45 F 0 AR R AR AH R, A FIRIAE NN AR R R N B2 B >
dma_fd > E#IHAE.

RGN, WyE R () Se PR RIS 2N FSFEIT 1 1.1-1.24%, {6 dma_fdif) SERRAEI 2 0 FE 6
FEMTI01.3-1.56%, 11 R F b ik (R S P AR I 20 N FRAS FERS (1) 1.8-2.14%, IF HAZCPURZMA K. B % FA
Fb AT R # 8 Fdma fd7E AR NI NAERTY, 76 5 3R IR R _EA8 3 7 B i ~F 1, e bl b A A
T BT RGAR, 1ERMIHS EFMNFRESRMH . NRNTERK3566 b RG2S HE A FFIRGA
TR SR PR ER -

WA B
ShFE RK3566
Rt & Android 11
RGAMIH 300 M
CPUMI% 1.8 Ghz
GPU## 800 M
DDRMI % 1056 M

IR H A -
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I PR WA R HABFERS Cus) SLPRFERS Cus)

1280 x 720 GraphicBuffer (cache) 1,536 2,620
1280 x 720 GraphicBuffer (no cache) 1,536 2,050
1280 x 720 Drm buffer (cache) 1,536 2,190
1280 x 720 Physical address (Drm) 1,536 2,000
1920 x 1080 GraphicBuffer (cache) 3,456 5,500
1920 x 1080 GraphicBuffer (no cache) 3,456 4,180
1920 x 1080 Drm buffer (cache) 3,456 4,420
1920 x 1080 Physical address (Drm) 3,456 4,100
3840 x 2160 GraphicBuffer (cache) 13,824 21,500
3840 x 2160 GraphicBuffer (no cache) 13,824 15,850
3840 x 2160 Drm buffer (cache) 13,824 16,800
3840 x 2160 Physical address (Drm) 13,824 15,600

Q1.2: FR AR AP TTE, A H A B0 T4l 2

A1.2: HAETOCA# DA AT Pt A, AR b an e, #BY, wr B PSR EBOR i 2
NS UL AT TH AR B (O FEIS BEAT VR4l W SARIEAE. HBT RN — &I ETEsh, R
IR AR A R OB I 20 4 DURERER 1) 1.1-1.248% . B SEBRIg s b B 52 BIDDRS 56500, 4
WCSERRVPAL I AR H AR3zy 3 b K s Bl 8 e i

Q1.3: FHARGAE it PERER IR Z, 5 Hidemoltf #EI 2 K AEFI245% ?

A1.3: FINRGATE HHTRK T & B AL S PO B AR, 24715 98 BEIRAUN R IKIN , BIINISPIZAT 2 B
W, RGAH Tl sE IR TK, WA IME K I3 S DDR A IR, 78 THORIISER, AR
RGAHITERE T B

QL.4: RGAMIRCHRARER LA MR, A AINE LUSETHA?

Ald: S H BT EAFIRGASR FHA R B, F113399. 1126555 A RGA A2 ¢ = v LE]
400M, T LLEISE BT PR 7 SUSEBIRGA B A :

o B RE (mIHEN, B R PR SO

2 RGAME

cat /sys/kernel/debug/clk/clk summary | grep rga //Bfrgatiiz, H
flaclkAZ

EERGAR



echo 400000000 > /sys/kernel/debug/clk/aclk rga/clk rate //4000000001&H N
W ER T ES

o BHdtsSEHEERGAMIAR (HJF 5K IH I BLE AR

PL R 7R B RK 3288 F & Mdts FRGASR B vk, HoAth™F & v DUE R B K] dts T k4715 24

diff --git a/arch/arm/boot/dts/rk3288-android.dtsi b/arch/arm/boot/dts/rk3288-

android.dtsi

index 02938b0..10aldc4 100644

--- a/arch/arm/boot/dts/rk3288-android.dtsi

+++ b/arch/arm/boot/dts/rk3288-android.dtsi

@@ -450,6 +450,8 @@
compatible = "rockchip,rga2";
clocks = <&cru ACLK RGA>, <&cru HCLK RGA>, <&cru SCLK RGA>;
clock-names = "aclk rga", "hclk rga", "clk rga";
assigned-clocks = <&cru ACLK RGA>, <&cru SCLK RGA>;
assigned-clock-rates = <300000000>, <300000000>;

dma-coherent;

Q1.5: RGAJZ T SCHFIE I iy & 8 D &l LT FIRGAREAFI 2 (30 2
ALS5: HHTHRARISRED A SR, fERGASRRA I IR B th 22 3 7 1% T RE -

Q1.6: HMfta—uly Sl Al 7 U U FIRGARERT L Rl DA Ak 224 ?

A1.6: T HAllibrgalty B A AR IRAT AT IT I BT R, M0 AR K librga— NERE A 2ATIF—
Md, BT Blimsync() S FZ R T A 1) 5 0 SIS AT 405 42k [a).

QL.7: f# ALl i i IR GAf 5 DAL Ememepyid %, A IMEIAL?

ALT7: JEERAIAE WA B MR FHRGA, PBUATECPUMERE M 3 5 R 2 KK TR, XA
RGAIRZ) g A0 Hh ik 4 45 P 3t bk T 91X — 543 & FHCPUSK TSI, I HLAS B i 0l Hh bk 3 46 A 4 3 1
HEVURIX AN I FEAS S AR FERT o By DUE H TRATTEE WU A Bt ik 5 dma_fd>k i FH librga.

Q1.8: M4 444%8G DDRIY, RGARLHRE: T-4GHPERE N 4™ & 2

A1.8: HT HATRGAI/RGA2[IMMUL L #F i K324 ik, By DAMAE#E4G UL L DDRI\ % %+,
FEZERGA K TAG A7 25 0] bufferft, RGALRZ)£> @ id dmats L0 Az ok ¥ oy A7 B 1 £5Ha 45 UL & swiotlb
TR PURALNAE b, FRIR [EDC R i DUERGATE S, RGA TAESS W 18 i dmaks 45 4% T 2 A1)
AL A ARl B, IR T CPURIAN N, S Elibrga & 44 () TR I [a] ™ B I, 6 FiX A5 %
RGA2/RGAL, 3 H¥##&DDRATAGHIIEN, EIHFARGAR MK T4GE BN AE, FIERGA KL
R,



4.2 R %4

Q2.1: W AIE R S HT 717 & P AIRGA A LUK W] LASEEL R T g ?

A2.1: TLLEF VR H 3 FdocsSTAE R NI (RGA IM2D APL A& 45FE ) “BEiA” 2= T fERGAMI A
DY ST IS

ANERG R A AT R, librgalifid H S 2 7E A [FISDK #4240 F -
Android 7.08[ L\ -SDK :
hardware/rockchip/librga
Android 7.0LA FSDK:
hardware/rk29/librga
Linux SDK:

external/linux-rga

Q2.2: Wnf i FHRGASEIUAE AR IiE 2 v 45 demon] {5757
A2.2: 1). AP DA LA #)docs H 34 B (RGA IM2D APL JF R TERE) i 42 L B #5745,

2). {#7~demofiz T-sample H 3¢ Frga im2d demo, iZi#H7~demo M HSEIl TRGAKI D, @t
i A B B S N FIRGA DI RE, TR AIEA— 26375 N IARGAZ & 1B % ) T H . B YIR T #RGAKTE
REVIIAT DLEHIZTdemo BB S5 R, I T AERGAMSEFRIhAE, FRYE B O R EdemoH 1B LS
ESLHIRT RLIIRE, A SR 5 2R LR HRGA APL.

Q2.3: RGAMIZRER?
Q2.3.1: RGASZFimpLug 2

A2.3.1: BRI UUIEE (RGA IM2D API JFRIER) o ik — < §is XS i/ h 4
HRER N B 158 AR FE B IR GA IS S RFE L, 1T DAZE RS i
querystring(RGA_INPUT_FORMAT | RGA_OUTPUT FORMAT); % II 25 1) 24 Fif A8 42 i ian N i H A% X5
ESARI

Q2.3.2: RGASHFFIZEIAE R &L/ ?

A2.3.2: FARFE AT E (RGA IM2D API JFRFEM) H ik ——< & itighr N b &
TWRE LTSS AR $8 BRGA SR I 4 U5 22, ] DAAEARRS i F
querystring(RGA_SCALE_LIMIT); £ 1 25 1) 4 B A A 1 SCRF I 48 iR 25

Q2.3.3: RGAZHFMIm A HERZEZ /D2

A2.3.3: FAAFHER AT ISR (RGA IM2D API JF k6 ) H iR ——< & it fabs /M5
VIO RS WA HE ) TR GAST FE I B R N o e, m] DAZEARRE A i
querystring(RGA_MAX_INPUT | RGA_MAX_OUTPUT); 4 [ 25 ) 24 B i1 11 3l 475 1 e K B N B o 2

A2.3: BARKRUL, XTRGAMSCREA SR T UIEE (RGAIM2D APL FF&A48r ) , HH X TRGAM R
= RSB E.

Q2.4: Wi Alibrga 5 IHR A librgafs A2 5 2 MAZ WA 2335 ?
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A2.4: HETHRKF-GH, AFHAMA I librga:

IHh A librga H 7T C 2445 1B SO 545, EERRAE SUN20204E 11 H AT K ATISDKH, #E#01135°4
IHRR A librga, #8435 A °F & #1 7RK3399 Linux SDK 20214E6 A 1 & Ai fISDK (V2.581LL ) 7R M HARAS
librga, ZMRAlibrga iy e £ A HGHREN, AIRee B E M2 . # A e H &, ARBOR A
F, G0 75 A B REHT A% i U BT i AR librga, 2 (5 B R A librgaZi ok, 75 58T A%
FJLAC,

HR A librgase H AT R RS 4E ORCA, EZRAESCNIERD B 3 N4 im2d_api H 3%, %K
AR S IHR A librga, I4E 4 888 5 B OIM2D API, 75 A FRITAIM2DAR librga. AR A librga MY 37 35
HIIM2D API,  [HARAS Y RockchipRgat#% N FIC XXX3% I8 S 3. BRI AP Ui B o] DL &

(RGA IM2D AP JFRFER) T filo ZWUCASHIIY 7B E B A 5 Pl querystring(RGA_VERSION);
PO,

I H6S T ST IF AR A ibrga Dl BE S RFR I — OO0 56 i 0T B 88 AR SDKGEE Gt ISR ) L, 5 A
S BUHT R A librga 4 FiC [H 3X 50 B IH A librgad® BOBr WAZ (E R, 00 5 AT BT S O B R

Q2.5: RGARZEA X FFHR 2

A2.5: AFEIHRE O S ZRANE, RGARE (A B &t S RAT AR 2 4B (world) XF 55157 AT
BOE), BI4NF719324bite FIUNRGBAKE IUAS B BLAME R AR/ 32 (4 % 8) bit, Jr LA A K 5%
3K; RGBSO6SHEAAZE AR/ A6 (5+6+5) bit, FrLAfEZE2X5%; RGB88SHK X A7fit K/ K24 (8 x3)
bit, FT L% R AR A fE i L RGATE{: ()32bit HUE 2K . YUVAR SRAEMEA R B Rk, A B HES)
HOR TN, YIHIE AR R A RN A8bit, UVIEIEARE420/422 4 2 R IUAME = A8 RN, FITbA
YUV Y8 IE 75240554 e i S RGA AR ICEEE SR, YUV TR Zaxs 55 HALM AP K s =X
NP ESR RIS . VEE, PR width stride IR R, YUV A S S2Pree &, s &l
T A G R R BR2X S 1. BARKTSFIR BT LA E (RGA IM2D API K $EFS) oMbk ——
“ PG A% 0 UL N

Q2.6: RGARETTSCHF— IR Z M DX,  BUhAT 2 %A1 ? RGAM A2 ?

A2.6: RGA 7EfMF 1A By TAFBIEC & 1) —MESS TARZ R AT T — AR EKN TE. HiAfE—k
I Z AN, T LUE T asyne MU 7 2 RGA M TAEERZ IR S, RGA 2 TAE/k{E
Wz A B KA T2 5E . 24 bR 7 AL BEIX R buffer I FIH imsyne() K E RGA
fiifFe & e & 5e L.

Q2.7: RGAMANZIEE ] B X FFYUVAEL?
A2.7: [HIARlibrgae A2 7, A FRA PlibrgafE A3 L F R3S BUE librga i A & X F ). Wity
WA ZIRACTE Z 5T SDK 2 58T iR o

commit 8c526a6bb9d0e43b293b885245bb53a3fal8ed7£9
Author: Yu Qiaowei <cerf.yu@rock-chips.com>
Date: Wed Dec 23 10:57:28 2020 +0800

Color fill supports YUV format as input source.

Signed-off-by: Yu Qiaowei <cerf.yul@rock-chips.com>

Change-Id: I0073c31d770da513£81b9%64ed4c27fee2650£30b

ZIhAE SRGBEIEIE T A —5, B AE & EHE A O EMRGBHEE T EOE, ANFE 2 H 453
"L EAYUVHER .



Q2.8: RGASZCHFFYUYVHEHA?

A2.8: [HWUAHlibrga (SEALFE20205:10 A 407l & A FISDKH Hilibrga) A SCREF, R BACA [ librga
(JEfZ H F T im2d_api HRPIRA) 1E65 LR LLG FlibrgaliAs /& 170 . U5 A 1232500

2R 5 W SDK & S 5 i »

commit db278db815d147c0ff7a80faaelea795ceffd341
Author: Yu Qiaowei <cerf.yu@rock-chips.com>
Date: Tue Nov 24 19:50:17 2020 +0800

Add support for Y4/YUV400/YUYV in imcheck () .

Signed-off-by: Yu Qiaowei <cerf.yu@rock-chips.com>
Change-Id: I3cfea7c8bb331b65b5bc741956dad7924eedabel

Q2.9: RGASZRRKFE B N A4 4 ?

A2.9: [HARAlibrga (PLARFHE20204E10 H 43 5 & A (ISDK H [Flibrga) A& ASZHEN), R HARA [ librga
GRS H T im2d_api HRPRA) 1220 A SRR FEEIHIN . Wi librgahAMIS T i hAS 7 221K
THSDK MR- B T RGAREAFA By AN SCHRF AL IR 2, 3 B RE A FH g 2002
RK_FORMAT Y400 , £ NEAUVEERYUVHER, G YBIERYUVEZ2568 1K E .

Q2.10: J9f4RK3399_-ROPHIARTIG L EIRV 1126 L FAT HI VA X R HIRLHR 2

A2.10: EIRRK3399FIRV1126 F#EEFIRGAY NIRGA2-ENHANCE, {HZMATHI/INRAS 2 A EIfF], ROP
DIRETERVII26 L #3803 T, EARDIRESZRFH M T AR (RGA IM2D APl R $6FS ) B RS H iR

F querystring(RGA_FEATURE); £ 1152 2510 S #7 DI g

Q2.11: fFHRGAHABINGEIE R, NAERGBE YUV AL O™ E A% (A met) ~4 5 R ?

T

==




A2.11: ZILGIEH L H T librga5 WAL S8, VEARA U IR A2.4 o 108U 218
20204E 11 A #if & A (ISDKH ] T github_E3REX ¥ librga J& HILZIL % . github_E 5 # librga Ay 3 i A
librga, S IHMAMRGAIRSZAICEL, X B —Se T M EE A, Frile B
BRI EmMILR .

i R R T RA IR, — N B SDKEKRGALRS), {f#Flibrga 5 IKENZ TR AIEI AT, &5 —Fh )
U T FH AR librgaZ B 1 ThEE, 7T LAEHSDK H i 1 librgalP ]

Q2.12: RGAUWIMSEHLOSDE N % ?

T«




A2.12: WRHE S BONRGBIS R, T LSS imblend() 2 1523, 3 W i HEsre overfi i, KsreiliH (1)
EG & InEdstlEiE W EIME B s g5 5o YU VSR, 7TLUEE imcomposite() 32 D SEHL, I8 &
dst over Bz, HfsrcliBIE (1) G B I AEsrciB 8 (M4 L, 4 ) dsti i .

ZINREM BN RN Porter-Duffiig & 457 , AT LA A (RGA IM2D API R T6r) A “RiH
O —— <G ER N T.

RGASI XA FEH AR, FEARMEENREZ, RGA2HHA3INEUZIEIE——src. srcl/pat.
dsto HrfsrciliE X FFYUV2RGBH 4, srcl/patfldstiliiE H X FFRGB2YUV#E#, TMIRGA P HE1 S 75
BAERGBAE A N EAT, FTLCN T RIFRGBEIE S MEYUVEIG L, D isrelE AN E BB YUY,
scc /E NS AT 5 B RGB, &2 Hdst@iE i & 5 RGBS YU VS i Hi -

Q2.13: N A HHARGASZILY UVAS 5 RGB#E 2 UAH B4 6 4 tH A 0 FE ol B 2 72
A2.13: ZILGE R KT o R R

1). YUVE5RGBE AL EM R, HoGEHESAREMER GEEMAZEAD , XEHTRGAR
(RS CSCIRERT A IS B ] B S50, RGATFIRGA2ICSCA IR/ NI K B 2 98bit, RGA3FICSC
AREVNALKEE N10bit. XEBHTRESSH LB ERIUE N GSEGEIRE.

2). *4RGB2YUVHMYUV2RGB# 4 i it B I CSCHE AR F: 8L, b A librgat BRIN
RGB2YUV. YUV2RGBI¥CSCH:zUANBT.601-limit range, 44%i1% K E T XF N [ color_space_mode /¥,
PR, S R ECE AN, E 2 T EOH B R PR A BRI AR . 1T IH AR AR librga HRGB2YUVER
A ABT.601-full range,YUV2RGBERIA NBT.709-limit range, H1-T Wbt (ol 2= [a) id B A [H, BTl A
S AFEROR M AL .

Q2.14: librgaH frifa] Pt B A% X 4 isf 1) € 3k 2 (] Wi 2
A2.14: R [ librga il SRR B A% U 4 i 1 sl 2 (R 11

1). FriAlibrgad, "TLAS#% (RGA IM2D API JFRFEFG) w7 FHE 1 16 1 ” —— «“RUG A%
B NN, AR E mode S HRI T .

2). IHRAlibrgadf, 75 & librgaifid, Normal/NormaRga.cpp yuvToRgbModeffJfE, Xt [{jZ
T

LEET N sk 2 A ZH

YUV2RGB BT.601-full range yuvToRgbMode = 0x1 << 0;
YUV2RGB BT.601-limit_range yuvToRgbMode = 0x2 << 0;
YUV2RGB BT.709-limit_range yuvToRgbMode = 0x3 << 0;
RGB2YUV BT.601-full range yuvToRgbMode = 0x2 << 4;
RGB2YUV BT.601-limit_range yuvToRgbMode = 0x1 << 4;
RGB2YUV BT.709-limit_range yuvToRgbMode = 0x3 << 4;

Q2.15: AHRGAATalphaB i, A4 BHBER?

A2.15: KA AR PI5K E& Balphaft /& 75 & NOXFF, 248 0 B AT 5t R R falphafd HOxFFIS, JLa5 R
fERMREAGHEEERERTREG L, BERNEREEGLZEARR K, Lhr LR IEHNEIR.



Q2.16: FHRGAITalphaZ: i, A5 K& [Walphaft H0x0, AftA %R A EAIE?

i (F A Mrockchip alpha’y0x00)




A2.16: FRATIEHTE E RO BOA AR 22 TR 6 1 i alphaffl 25 R, T B4 S A SR 46 1 A )
PREAE I A Tl id alphaft, BT LA 2E7E 1 F imblend I 4547 3G IR 76 AL SRAR A b 2R v 1) PRI 3 €2
HIA 75 E fiFalphafd . BRI 77 0T LIS (RGA IM2D APL JT A F6FE)  «R At ——
“EB AR T

Q2.17: IM2D APIF] UL —IRRGA I FH LI £ FH I RE4 2

A2.17: TTLLHY, HEMTTLAER (RGA IM2D APL T RIERG) <M 42 5600 ” —— <R AL /Y,
HZHEIM2D APLHABFE TSEHL, T f## improcess() ¥ 2.

Q2.18: FRGAIAT G EREIT, 45 R R 2

T«



g5 R



X
NS

_. \\\\}S\\;}\

A2.18: TENEFE90°. 270°RF, WIRAA ERGAPATH, NAFERINTE . wiscH, SIRGAIKENERINIZ
1T RN + AT RIAT N E AT AR, S RRIE RN RCR T .

Q2.19: RGB888%i i 4G 45 R B /R G &R, JEHAHBL?

JRE (1920 x 1080) :

5B (1282 % 720) :



A2.19: ZIER BRG] S E0%, RGB888I 3N AR 5 76 24Xt 7F, WA AR BN EGSH, Tl e
LLZ% Q2.5 [ HIZ .

Q2.20: £ L RGHAET I HIRGAKN IS5 RN, KR4 T3 ?

A2.20: JEHERGAHFHE A HIEGIERIIIN R, — B8 21X Fh i) 2175 2255 2 A7 17 @2 75 E RGA H I
(e, FE— 28 R T 7R BB ARGA IR £ 5 O &£ 7% 11, v LLEE £ FHRGATHT R
WAF BRI fwrite() 530K, BREBIEZ G IER . SXRTIEMRARRE, TUS%
RS H 3R core/RgaUtils.cpp H ] output_buf data_to_file() BRI SZHLES 77 .

4.3 HAL/)Z i 4
4.3.1 IM2D API#

Q3.1.1: imcheck()iR [FIHR 4, 1Zunfaf kbeE 2

check error! Invalid parameters: dst, Error yuv not align to 2, rectl[x,y,w,h] =
[0, 0, 1281, 720], wstride = 1281, hstride = 720, format = 0xal00(nvl1l2)

output support format : RGBA 8888 RGB 888 RGB 565 RGBA 4444 RGBA 5551
YUV420/YUV422 YUV420 10bit/YUV422 10bit YUYV420 YUYV422 YUV400/Y4

A3.1.1: imcheck()4% N /F i il librga AL 48 12 11, BRE I BILRE A% 3 1 librga P37 (1 K0 45 14 O 2 B0 5
1EHf . DHREZ TG SR AR B BR 155, 7T LRt imeheck() iR [RI4R S ELAE A5 248 N\ IMStrError()
AR (8 F) AF ER OR VEAR RS U2, P DURAE B R SRos B AR L 2 P PR il ek e, B2 SRR

dn i R b AR, DY UV 3O T ROBR ] R, 3 MR 128 AN 20 551, BT LR SR 2%
.


af://n413
af://n414

4.3.2 RockchipRga#% [ #

Q3.2.1: “Try to use uninit rgaCtx=(nil )& 4 U] AbHH 2

A3.2.1: ZARES TR E Dy H 208 R I librgaBEHOI R A R B IR, IR mRkES . H ATRRCAS Az s
TR T S H 19 FHRGA I ARAS HH 4K [H 4 FI Rgalnit/RgaDelnit/c RkRgalnit/c RkRgaDelnit#% [ H AT
EHRGABIIWILEML, 1T H AT AR DA R IR C, 437 % Delnit)m, B4 IR, W

T B R 1 A GRS HH ) Init/ DelnitAH < 1 F AT

Q3.2.2: “RgaBlit(1027) RGA_BLIT fail: Not a typewriter” $i4% /&4 5 [ ?

A3.2.2: IZRAEEEFE NSRS, BUUE A — PSS, BT TN TS 08 50 N 1 R A
Rl XA ER, @RI B 4 FIM2D API, 4 58 & R MRS, ETFRE TS
R AR A] .

Q3.2.3: “RgaBlit(1349) RGA BLIT fail: Bad file descriptor” 5 & & i [ B 44 ?

A3.2.3: ZIRE Ioct kAN, ARIRHT R AR BT IR, 1 S B librga sl ARGARI Y464k
R B A B

Q3.2.4: “RgaBlit(1360) RGA BLIT fail: Bad address” R4 Ji K /&4 2

A3.2.4: ZHREGIEE AN WL P sre/srel /dstiB TE O N AFHEEAF AR M S 20 CF oS , AT LSRR
RS <H EIREUS B —— “BRSh iR A N, FRRsH &, e AT .

Q3.2.5: HEMREE “err ws[100,1280,1280]”+ ”Error srcRect* &A% ?

A3.2.5: ZAREE NI B SEARE, “err ws” RIESE (width stride) ZE0R%, HE“[I"NHSE 5 5H
[x_offeset, width, width_stride], X 5l T X757 (1) # 55 SEBR AR X 30 56 AR T 7 M9, Frlhlibrga
WA R A7 AE 1) R AR B (R o X B O R B O 1380 B H SE B (width) U 1180, HIH].

M H 1Z IR A G logeat T 2 FT ENX R — L5 24

E librga : err ws[100,1280,1280] / /bR
PR AR R B A7 AE 7]

E librga : [RgaBlit,731]Error srcRect / /h
A& srelll s

E rockchiprga: fd-vir-phy-hnd-format[0, 0xb400006eb6ea9040, 0x0, 0x0, 0] / /%
FisrciliE KL (£, BEMhAE. #HHbE. handle) .

E rockchiprga: rect[100, 0, 1280, 720, 1280, 720, 1, 0] //%F

NsrcllIE BB SEIRKUCA: <T7RMmE. yI7amee . SKhrfdE DXIsRmse . Sehr e Xsmm . BE %
GEmED « Bfgm OfE) « BEBERL size (HINZAHHIINSED -

E rockchiprga: f-blend-size-rotation-col-log-mmu[O, O, 0, 0, 0, 0, 1] //Fx
AR R E .

E rockchiprga: fd-vir-phy-hnd-format[0, 0xb400006eb2ea6040, 0x0, 0x0, 0] / /X
Rids it 54

E rockchiprga: rect([0, 0, 1920, 1080, 1920, 1080, 1, O]
E rockchiprga: f-blend-size-rotation-col-log-mmu[O, O, O, 0, 0, 0, 1]

E rockchiprga: This output the user patamaters when rga call blit fail / /3
BB R


af://n420

4.4 Kernel /= i i

Q4.1: “RGA2 failed to get vma, result = 32769, pageCount = 65537 & /& 14 FEL 1 2

AdL: AR W O AT R L I RGARY, kg Sl ik R SR A A7/ T SRR 75 ZERT AR/ CRIVIR 3
KESHIH A MEEEN RR T ELZ KA, AT Ebuffer I A/NRITT, 75— HHE M A A2
FER—AbHZ 5, AT LAE T FHRGART BT — Ememsettof B2 R I RN, BAR 15 A I AF RS R 53
(1 1

COARES S5, B EREE “rga2 map srcO memory failed” B PABIA & W — AN E 1) 9 A7 B IR) R, G
B F TR, srelfiE BT SEBR B P buffer KM EUE BT 75 RK/NR—2F, BT DMilOR 7 X MR .

Q4.2: “rga2 reg_init, [868] set mmu info error MMUT 48 /& 114 JiR [5 ?

A42: AR /L R g B b U R ST R PO AR N R, 5Q4. 1A
.

Q4.3: “rga: dma_buf get fail fd[328]” fRiX MR, —MsethbufferthI 1 A4 75 ?

Q4.3: ZREE NI NS dmalf 3 DR OHRES, B UG E —F SRR, JErElibrgadh #F56IFfd
T HEHHTAHRGA.

Q4.4: “RGA2 failed to get pte, result = -14, pageCount = 112”. “rga2 reg_init, [868] set mmu info error 1% &
Q4.1 Q42 s d)s, M2 ARG, X BRAEIZDRM 2 BC B bIE, I8 mmap B ) R
Wbt ARGART, memsetd IE%, X242 5 FHH?

Add4: IR ELASDRMAS B (1) 18, DRMA S YN P ASRIE L 5, T RUF RS 2
ATE AR T, B PATE 2> B buffer 256 X B 1 kmap B AR iltkmap A2 520 21 4

LSS R FOHBBE R, (ER X Hebuffer FH P 28 R LB EAZ ARGAIRZ), BRBEEAT ) B Mkl T3 (1) 46
A, BT iZbufferfflkmap EL R, SR T0VE B W BN N A TR, B BT A B R A H bk

SN #crash.

EEXIIZ A5, DRMERBE 7 — MR OFRELL, A P 352 15 7 EDRMBEftkmap,  RIZ 75
5 EUF WL 0 BRI kAR N A AZ AR«

1) drm bufferHIEIETIEMROCKCHIP BO ALLOC KMAPSE X
/* keep kmap for cma buffer or alloc kmap for other type memory */
ROCKCHIP BO ALLOC KMAP = 1 << 4,

2) HiEdemN AR, MNP drm buf feriEIIROCKCHIP BO ALLOC KMAP.

struct drm mode create dumb arg;

(
+
+

(

- arg.flags = ROCKCHIP BO_ CONTIG;

+ arg.flags = ROCKCHIP BO CONTIG | ROCKCHIP BO ALLOC KMAP;

//ROCKCHIP BO ALLOC KMAP{Y5ROCKCHIP BO CONTIGH:[RIff FH i k.
ret = drmIoctl(drm fd, DRM IOCTL MODE CREATE DUMB, &arg);

Frtfiilkernels 85 LLURHE58, 4035 BOA 15 S HTSDK


af://n438

commit laB8lee3e2d3726b9382ff2c48d08£4d837bc0143
Author: Sandy Huang <hjc@rock-chips.com>
Date: Mon May 10 16:52:04 2021 +0800

drm/rockchip: gem: add flag ROCKCHIP BO ALLOC KMAP to assign kmap

RGA need to access CMA buffer at kernel space, so add this flag to keep
kernel

line mapping for RGA.

Change-Id: Iab5%acee3c904a495792229%9a80c42f74ae34200e3
Signed-off-by: Sandy Huang <hjc@rock-chips.com>

Q4.5: “rga: Rgaerrirq! INT[701],STATS[1]” i FHRGA ! Bl A 4R Al 4 S8 2

A4.5: Z I EUE H R EERGAREAF AT IR B B U R 1m], S R RAR 2, LRI P AF R
FHEIE. EBCERNZ RIS B NI A2 2 RS

Q4.6: “rga: Rga sync pid 1001 wait 1 task done timeout” fifi {48 I 45 — 2T 4 S8 ?
A4.6: TEATEN RS JE AR Z B, AT DA DL R A5 AR IRHEE

D). KA BARRFE, MV HAt R el N iz Bebufferr i sl 2 % 5 o, 2415 —Hibufferdl H
fhi e R 5 RN, RGATVEIE RS HYE, #id 7 IS8 12000ms IR )G, (& R EFEFTED
.

2). KB YT RAIDDRA % SR %, I TFRGANLELM A HEAR, MDDRFE BN, a1
RGATE2000ms N BEA AT 58, BRBN(E 2 57 1R [0 4T B e

3). HIARGAIN R E AT 1 DA HABIPEEHL IR EE, FIUIISP. vpuss, AfE[F—J R 2k Lot
PRI DL, ATRE S P ERGATIVAILH TAE, a5 2000ms)5, 57 H IR [FIFT B4R A .

4). FINHERGASIR (WS % QL4 FRGAMURAKERE) , Ly ge HIlH — % H 2k
F AR BB R BIRGA R . RGASR T BT FBOEARKIVERE T %, JCikAE2000ms A 58 A T
E, BRBHE & 5 IR R FT B .

5). #6538 T RGAHGEANE — M = A%, ILITRGAMZ FFHHZ iR AT, 2 FHRGA
BARVERE SR T I, SBOCEAENE BB N SR TAE, RN IR BT EREE . 235t 80Tk
FRRGAMURB I E LR, B BN A (R e M S AR ar A e, s AN BOZA AT N

6). LA B3 5e8m R, Al L2 ERGABR IRETIR M5, ¥ B bR A7 I EdE S 2500
1, BERGAZGAH SN EE, WA SN, EEHIHIN-5S5, XK B ARGAYER
WA R FE: WRBRANFRAWRCGAT AR, WX R HEE B LA G SEIe R, B R 4E
RGARLH TH2)0
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