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1. HEA

ASCE N TRGAIRE) DA A P 8542 Mlibrga, SE5RKY-A _EIJAFRGAEESZEIOSD (On Screen Display)
1 GUI (Graphics User Interface) I ANIH D) HE N 18 2] HY — L5 TR,
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2. WA BEHH

2.1 TR A

RGAMEHE T N =AOARRRA: RGAL, RGA2, RGA3, BIRFEAEBHEER. SKHRINRE AN IR 414
A PAEE (Rockchip_Developer_Guide RGA_CN) — iR &5,

2.2 BRAERRA

2.2.1 librga

APIRA S AERAE, RRAE, BITIRAS. WERAS, UDNERRAS I N ANFEFREE R 6E
¥, EARR] PAZEFE Rockchip_Developer_Guide_ RGA_CN.pdf —— APIFRA A Z2 15,

o RASHEHIN
s FIR & 1 75 7R

strings librga.so |grep rga_api |grep version

2.2.2 RGA driver

WERA SN ERRAS, IRIRAS, BITHRAS, IERAS, PUNERRIRA S N A FREE R SRE
BT, JEE R AMAISDKHTHALE 5K 2 LI, librgaW S B TIERIRA, F&RE LT RO IZIMAR,
= H LR BT librgalif (HE DA NS, I SR XS S0 R A BT AT

o RASER
AFIESF -G debug 19 RUTIREEIEAR, JEEH LR DR,

cat /sys/kernel/debug/rkrga/driver_version
cat /proc/rkrga/driver_version

3. HAAIRES B
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3.1 HALZH&

3.1.1 H&JFR

e Android* % &

Android & 375 F 8 M IC Blibrga/® & T A HALZ HEFTEN:
Android 7.1 A RES

setprop sys.rga.log 1
logcat -s librga

Android 8.0 DA E3F-&

setprop vendor.rga.log 1
logcat -s librga

e LinuxEH

LinuxF- SRR B IR T N TECE 8016, REMBULATHRIEE X, B iEa T RET
JAHALZ M HEFTHI:

565 H 5% T core\NormalRgaContext.h

diff --git a/core/NormalRgaContext.h b/core/NormalRgaContext.h
index e4bf604..cbef425 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 Ha&UiH

o WHHE

/7B ERRE A A Librgalt, S#ldalibrgafsafl, HFTEIYRIAPIMUASEEE
E rockchiprga: rga_api version 1.2.4 [11] (721a2f6 build: 2021-06-28 16:14:30
base: rk3566_r)

o HKHE
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D librga : <<<<-------- print rgaLog -------- >>>>

/ /ARG g N 1ibrgaf IS8 TH,

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

//=ANBIE (sre. srcl. dst) EARNAEARIIE

D librga : src: Fd = 00 , phyAddr = 0x0 , virAddr = 0xb400007431ed6040
//srciBiEfE NHINEREDN I HYME, XA 9DMA_FD, YBEtisik, it

D librga : dst: Fd = 00 , phyAddr = 0x0 , virAddr = 0xb400007431b4f040
//dstiBEE NHIAEREDS M IIE, XA ADMA_FD, YFEiE, &Rt

D librga : src: Fd = -01 , buf = 0xb400007431ed6040, mmuFlag = 1, mmuType = O
/ /s CIBIERD EAR 2 A N AF SN BB DAS R TR EREMMU,  IX EEHAL E e Btk 1% AR50,

D librga : dst: Fd = -01 , buf = 0xb400007431b4f040, mmuFlag = 1, mmuType
//ds tIE R L AL 3 1 A7 SN B B DASOR S EREMMU,  IX FEHAL E et i fisthhik 1% A\ K50,

E librga : blend = 0 , perpixelAlpha = 1

/7 REBX AN EGHE AR EASZEAphald

D librga : scaleMode = 0 , stretch = 0;

/7B (RGAD)

E librga : rgaVersion = 3.200000 , ditherEn =0

/IR S, 16BN KEE (Y4) dither{EE,

D librga : srcMmuFlag = 1 , dstMmuFlag = 1 , rotateMode = 0

/ /MMUMERERRAG AL, TeitsisX,

1]
©

D librga : <<<<-------- rgaReg -------- >>>>
/ /PN B E NI S S ETEN,
E librga : render_mode=0 rotate_mode=0

//RGAIBITHRI, BEfts=,

E librga : src:[0,b400007431ed6040,b400007431fb7040],x-y[0,0],w-h[1280,720], vw-
vh[1280,720], f=0 //srcilERNNGE. g5, wAEE,

E librga : dst:[0,b400007431b4f040,b400007431c30040],x-y[0,0],w-h[1280,720], vw-
vh[1280,720], f=0 //dstiBiENANE. BB BAER.

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

//pat/srcliEERNANT. BIGZH KGR, BTARMEREHHEIZEE, P28,

7/ PANRERE R BB E AR, Alibrgalfil B ARSI AR HIE S,

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

//ROPHEATLE, LUTKRALE

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

//colorkeyftE (max color, min color) , HEAHGEE(FiROAE, TROME, FEOETEE)
E librga : MMU:[1,0,80000521]

//MMUBC &

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

//palette, csc. colorkeyll#

E librga : Full CSC : en[0Q]

//full csclHabbri&

E librga : gr_color_x [0, 0, 0]

//EFHERLE, MR, 6. BRAEHE

3.2 IR
3.2.1 Hi&FR
o AR AL

ANEIFIRGATEAHIR AT S SRS VEIA Y s AR, AT s 20 B 77 LA L AR R R R R AR [ S - 32
:
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/sys/kerne/debug/rkrga/debug
o JHIATIRETLHA
PIRGA2 MBI, FEX AT H T Al PUEIS cat T 5, 2RO RLIIHE R :

/# cd /sys/kerne/debug/rkrga/
/# cat debug

REG [DIS]

MSG [DIS]

TIME [DIS]

INT [DIS]

CHECK [DIS]

STOP [DIS]

help:
'echo reg > debug' to enable/disable register log printing.
'echo msg > debug' to enable/disable message log printing.
'echo time > debug' to enable/disable time log printing.
'echo int > debug' to enable/disable interruppt log printing.
'echo check > debug' to enable/disable check mode.
'echo stop > debug' to enable/disable stop using hardware

echo reg > debug: ZATH K RGA FFLE(S BAFTEL, FIHZITENN, KXFTENER rga T
TEaF 7 en il B

echo msg> debug: ALK RGA LEELESHUS EIFTEL, FITFZITENN, LZEVAH rga IX3)
LIRS ECRBATEN K,

echo time> debug: ZAn K RGA LAFFENS EAUFTEN, FTHIZITERN, R2ATERE—RAYIEH
rga L/ERUFERS

echo check> debug: %2 FF5% RGA IHERHIIIK case, FTFFIZATENRT, WAE RGA BIXR TAEHI
R EHCHZE, FERNFNRE, FXFREMEZR, HRUT log HrREdesE, A
NI TEBAR G, 2 FBN# crash, A]LUEIT cash 2 BTHYFTED log FIAZE src ZiEAY A
M2 dst BRI,

echo stop> debug: ZAT TR RGA B TAEIRAS. BN, rga BATIEERGRE, T LRk
TE A,

echo int> debug: AL I K RGA FFEa I E RAUFTEL, FTIFZITENNR, KS7E RGA HEAHK
JEHTENH T 25 7 A8 FIR A BLAM A5 1Y 24 BT {E

echo slt> debug: %A1k rga XBENHATAHL SLT case M rga MHAFE G IER ., #fH H&“rga slt
success " MFRRINEEIER

o JFRIEIKT R

FUSTENRIIT R 5 2k Alan 2 2RI, SO A LT UIHUIRS OFE/RH) |, ATRAUEI cat debug ™
REFEAmLIEFTENHERER (“open xxx”B#E “close xxx”) I\ HEFTENTRER S U FHANRIT /5 5L
H KM,

cat debug 7 5

/# cd /sys/kernel/debug/rkrga/
/# cat debug

REG [DIS]

MSG [DIS]

TIME [DIS]



INT [DIS]
CHECK [DIS]
STOP [DIS]

help:
'echo reg > debug' to enable/disable register log printing.
'echo msg > debug' to enable/disable message log printing.
'echo time > debug' to enable/disable time log printing.
'echo int > debug' to enable/disable interruppt log printing.
'echo check > debug' to enable/disable check mode.
'echo stop > debug' to enable/disable stop using hardware

/# echo msg > debug

/# echo ref > debug

/# cat debug

REG [DIS]

MSG [EN]

TIME [DIS]

INT [DIS]

CHECK [DIS]

STOP [DIS]

help:
'echo reg > debug' to enable/disable register log printing.
'echo msg > debug' to enable/disable message log printing.
'echo time > debug' to enable/disable time log printing.
'echo int > debug' to enable/disable interruppt log printing.
'echo check > debug' to enable/disable check mode.
'echo stop > debug' to enable/disable stop using hardware

/# echo msg > debug

/# cat debug

REG [DIS]

MSG [DIS]

TIME [DIS]

INT [DIS]

CHECK [DIS]

STOP [DIS]

help:
'echo reg > debug' to enable/disable register log printing.
'echo msg > debug' to enable/disable message log printing.
'echo time > debug' to enable/disable time log printing.
'echo int > debug' to enable/disable interruppt log printing.
'echo check > debug' to enable/disable check mode.
'echo stop > debug' to enable/disable stop using hardware

HEFTEN:

/# echo reg > /sys/kerne/debug/rkrga/debug

/# dmesg -c //For logs opened through nodes, the printing
level is KERNEL_DEBUG. You need to run the dmesg command to view the
corresponding logs on the serial port or adb.

[ 4802.344683] rga2: open rga2 reg!

/# echo reg > /sys/kernel/debug/rga2_debug/rga2

/# dmesg -c

[ 5096.412419] rga2: close rga2 reg!



3.2.2 H&EWiHH

X TRGARIBE AT 28 H S RIARGAR R HITHI LR, HHALZWZEEARKSE, IR
HARHIRE X NS 18 AR A2 msg,  regfltime =gz,

o msgiEt

rga2: open rga2 test MSG! //msg HETF/EHTEN,

rga2: cmd is RGA2_GET_VERSION //RBURA S INRE, DR —
R Librgaltt < Z I AR A,

rga2: cmd is RGA_BLIT_SYNC / /RS ETE AN AR,

rga2: render_mode:bitblt,bitblit_mode=0,rotate_mode:0 //render_mode T ~iEHFZ,
bitblit_modeNYMAMEA®I (0: FOHEEMN—A+B->B, 1: —JEERINA+B->C) , rotate_modely
TEEEFA

rga2: src : y=0 uv=b4000072cc8bc040 v=b4000072cc99d040 aw=1280 ah=720 vw=1280
vh=720 xoff=0 yoff=0 format=RGBA8888 //srcifidEGEWESE: v WENNFAIE, uv:
WENERMHEERAME, v: vw * vh + uv, aw. ah: SE%EE, BISLRERERIGXIR, vw, vh: ETEE
=, BEUGEARG RN, xoff, yoff: x. yAH{mER, format: & ARNEGEHER,

rga2: dst : y=0 uv=b4000072cc535040 v=b4000072cc616040 aw=1280 ah=720 vw=1280
vh=720 xoff=0 yoff=0 format=RGBA8888 //dstifi&MJEIZEES%L,

rga2: mmu : src=01 src1=00 dst=01 els=00 //MMUTEREFRAER, OFEM], 17T
=8

rga2: alpha : flag © mode®=0 model=0 //blendtiRAlE

rga2: blend mode is no blend //blendiE& i

rga2: yuv2rgb mode is 0 //cschEz

rga2: *** rga2_blit_sync proc ***

o reghist
rga2: open rga2 reg! //regHEIFFFTEL,
rga2: CMD_REG //IREF A7 ARl E

rga2: 00000000 0OOEOOEO HOOOEO40 001040

rga2: 00119440 00000000 00000500 02cTO4ff

rga2: 00000000 0000000 HOOOOOOO OOOOOOOO

rga2: 00000000 0OOEOO0O HOOOEOEO OOOOOO40

rga2: 000e1040 00119440 00000500 02cfO4ff

rga2: 00000000 00000000 000OFFEO fFFFFfff

rga2: 00000007 00000000 HEOOEOEO 0OOOO161

rga2: 07a80000 0OOOOO0O 07a800e4 OOOOOOOO

rga2: CSC_REG //full cscAfrashlE
rga2: 00000000 0OOOOO00 HOOOOOOO OOOOOOOO

rga2: 00000000 0OOEOO0O HOOOEOEO OOOOOOOO

rga2: 00000000 00OOOEOO 0OOOEOOO OOOOOOOO

rga2: CMD_READ_BACK_REG / /IR B A {E
rga2: 00000000 0OOOOO00 DOOOOO40 000e1040

rga2: 00119440 00000000 00500 02cfO4ff

rga2: 00000000 00OOOEOO 0OOOEEOO OOOOOOO

rga2: 00000000 0OOOOO0O HOEOOOOO OOOOOO40

rga2: 000e1040 00119440 00000500 02cfO4ff

rga2: 00000000 0OOEOO0O 00OOFFEO fFFFFfff

rga2: 00000007 000OO0OO 0OOOEEOO OOOOOLOL

rga2: 07a80000 00000000 07a800e4 OOOOOOOO

rga2: CSC_READ_BACK_REG //full cscafresblfE
rga2: 00000000 00OOOEOO OOOOEOOO OOOOOOOO

rga2: 00000000 00006000 HOEOOOOO OOOOOOOO

rga2: 00000000 0OOEOO00 HOOOEOOO OOOOOOOO
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o timefHR

rga2: open rga2 test time! //time HEFFBFTED,
rga2: sync one cmd end time 2414 / /FTENAYR T AERGATE AR IAERT,
HA7Nus

TR T WAIRGAMSE A AQ&ARITE ST 0 A, AIANTEARTT R [R]REE BB ¢ H S A1)
H i EIE B H4EF RGAR IR TAZ AL B,

4.1 THREV )

Q1.1: RGAKCRUMATEAL?
ALl.1l: RGAFHAITHEUUN, ATDUEN AR AR T EIICHEN GZIIREICHREARATHE VIPPL) -
FIRPE UUEIGHER = BB < E& % / RGAEADREAL BRI G R &R
= EIg5E < BGE 1 (RGATAINFIEHIRET AL FEAUG R EE x RCGAKIZR)
filan:  —i§1920 x 1080 K/NIEIEFARGA (iZI%E H300M) il UL FEICHERT 2 :
RGA1: 1920 x 1080/ (1 x 300000000) = 0.006912s
RGA2 : 1920 x 1080/ (2 x 300000000) = 0.003456s
RGA3: 1920 x 1080/ (4 x 300000000) = 0.001728s

T SEPRAYAERT S5 (P AFE AR KN, RRIFEANFEREAE N EENE . et >
dma_fd > E#UtE,

TERGUS N, PyFR bR SERRFERN £ BHCRE AY1.1-1.26%, 8 F dma_fdfSEPRFERZ1 9 e
FEIFAY1.3-1.50%, T FH RE AUt A SERRAEIN 2 0 BICHER A9 1.8-2.10%, I HZCPURZHIER, H@H A
PR OT % 3 F dma_fdfE N E ARINAEEAY, 7 BRI BAS8] 7 Brr) Vi, R Uk
THIMB T RRGARY, 1ENfH S ETFRINFRESRME M, FRNERK3566_ERGSEMN AFAIRGA
SR SCBRINA

TAPRS -
BhER RK3566
RHFER Android 11
RGASIH 300 M
CPUSH 1.8 Ghz
GPUSIZ 800 M

DDRHiZR 1056 M
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AR -

SRR MR PEFERT (us) KPRFER (us)
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: HEAXPURMFE URIIEALTTTE, B H AR Al ?

Ar2: HEMXAE AT AR, HASban g, 289, ] DU PISK I BB R 73 1R
AP UL ARBAT I RS ZIAGREIN AT IS, BH SRR, B8O — &R ETFs), RAs
SRR A IR RER £ 948 DU SR Y 1.1-1.24%,  BUASERR St il T2 2IDDRF SRR, 2
WCE PRI PATE H AR 5t R S BRN 25E e

Q1.3: Nt ZARGATE &R ERERINRZE, 5 Hidemot #EMT R RREF2157?

Al1.3: [RCNRGATE HRIRK Y& RS P RS, 2 5e R IRECN Bk, BIANISPIZ T2 11
Yged, RGAHTIFRRIREEK, RAIMNENNEEDDRINIIEIE, 7FE THAKIER, MRl
RGAMERE FF%,

Q1.4: RGARIRCRABEM I BAT=FIIFR R, A2 AR AT A?

Al4: TSR B BN RGAFIRHAZRENE, 413399, 1126505 RGARIIIR i = n] DAZ]
400M, A] DB DL R AT NSEBIRGATES :

o B (ISR, e E RIS )

ZIHRGASZE

cat /sys/kernel/debug/clk/clk_summary | grep rga //EWrgadig, He
fac Lk AR

[EEARGASIR



echo 400000000 > /sys/kernel/debug/clk/aclk_rga/clk_rate //4000000001&2KH
FHEHEL AR

o BAtsSEPFMERRGASIR (B JGHKIH IR ERIIR)
PURRBINRK3288 &2k dis P RGASIR MG T, HAth V-6 0] DATEX W 1 dts 3 T &k

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;

3

Q1.5: RGARE Z#Hmid M e &M Y RIIRGAREHRI R () 2
Al5: HETHRARIKERASHY, fERGASNRARIIR S & S RHZYIRE,

QL6: Nt —Li s P R FHRGAFER LRI PRI 2182

AL6: T Hflibrgaf)F BB ASRARF T TS A, BB A librga— PR AT —1
fd, FrLlimsync()/25F FHZERRAT AR A ETB TERG A4 2R,

Q1.7: fHH I A FHRGA S VIAER tlbmemcpyld B, RIEIMEMAL?

AL7: EHBATAEBUE A E LI FARGA, FINFECPUMEE SIS SR 2R NE, X2 E N
RGAKE P R B HE o Py i ik TR0 — B 70 /2 FHCPUSK TS RY, I ELAS B ke fOU ik e 46 o ) i
HEDTRIX NI AEA B ARAE . P DAE B B I A P B ik s dma_fd>ki M librga,

Q1.8: Wft2Y4548G DDRIN, RGATNRETAGH MERE NI ™ E?

A1.8: HTHATRGAI/RGA2IIMMUIY i K320 Y BEME,  Fir DA 45 4G DA DDRIVIE & H,

EARGAK TAGNTF A3 A Hbufferfsf, RGAIRZN< @I dmat 14 m Ak Y PN 77 B £ R 5 DL swiotlb
PR HALNAE b, FRIREDN R A DUERGATRS, RGA TAFESS I G At dmalde st 548 DL 2 R AR
i Hbrttitk b RIS T CPURIAT AN, S 8Uibrga& IR TVERS (R EEE N, A FIX g

RGA2/RGA1, FHIEHDDRATAGHIEN, EIHAHRGAREAIKTAGE RN, RIFRGARIRL
2=

—+o



4.2 YIREVS 1)

Q2.1: GIfAIRIE RS RIHS P B 15 EIRGARRA PAK AT DASE IR RE?

A2.1: AJPEFETFRRS H 3 Rdocs XXM {Rockchip_Developer_Guide_RGA_CN) H “HEiR” &5 T fi#
RGAMIRRAS DA 2 H#5 B

ARRARRHEHBESEZES, librgalfifl H B ZE A FISDKHERZM R :
Android 7.0R1PA_ESDK :
hardware/rockchip/librga
Android 7.0LL FSDK:
hardware/rk29/librga
Linux SDK:

external/linux-rga

Q2.2: A FIRGASEENFE A ANIE? 7] H demon] 5472

A2.2: 1). APIE A A P& docsH R {Rockchip_Developer_ Guide_ RGA_CN) H «i F % 115 B~
=,

2). J#7Rdemofi; T sample E 5% Nrga_im2d_demo, 1%{#/RdemoNHSEEL TRGAKRHE /3, @I
R HCE SEIN MLHIRGAYIRE, ZRAIEN—LE8 5= FINKRGAR B IEH I TR, BIWIR T ERGARFF
REVIA] DNE#ZIZ1Tdemo P BB LR, MM T HRGARISEPRIIRE, FIRYE B CIFHE RIEdemorM BN S
BB S RE, ARSI B K A EHRGA APL

Q2.3: RGAFIZFHEE?
Q2.3.1: RGASZF#MRLLfg?

A23.1: BARZRHE AT PAEE (Rockchip_Developer_Guide_ RGA_CN) H “Mfif”—— & {545 X
SR INTT HRE TR R A RS TE I RGARIAS 2SR L, ] DAFEARRS i
querystring(RGA_INPUT_FORMAT | RGA_OUTPUT_FORMAT); 43 [ 75 1 24 Fi B8 £F A0 f N ks 205
FHE I,

Q2.3.2: RGAXZRMIFENERIEZ/D?

A2.3.2: BARZEHER T PAZEE (Rockchip_Developer_Guide_RGA_CN) H “MhiR”—<&it45
B/ INTT FRER RN B AR AR ARTE BIRGA SR RS =, ] ATERHE HifE
querystring(RGA_SCALE_LIMIT); #1125 16 24 A 4 B SR AR S 3

Q2.3.3: RGASCHRHIBRRIIPHRZEZ/D?

A2.3.3: BARSZEHER T PAZEE (Rockchip_Developer_Guide_RGA_CN) H “WiA”——&it45
B/ INTT R TR B A RS BHTRGA SR I K NS 0 938, thmT DATE ARG H i
querystring(RGA_MAX_INPUT | RGA_MAX_OUTPUT); £ [ 75 1) 24 §i B {5 [ 32 3 B R d A B Hi 23 30
=

=
o}

A2.3: SRR, XM FRGARZRAEER A AETE (Rockchip_Developer_Guide RGA_CN) , HHXF
RGAHXFHE RS HERIFHIINA,
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Q2.4: HihiAlibrga 5 [HAlibrga B MIZEF? SOZUA 53342
A2.4: HEIMWRKFEGH, B MRARlibrga:

IHRf A librga H #ll L&A (-2 545,  FZAIFRIE R N2020F 11 H B Z M HISDKHY, 5%
[HRRAlibrga, #8450 HF A BIEIRK3399 Linux SDK 20214E6 H #i & ffISDK (V2.581LAR) 7RAIHARA
librga, ZhRAlibrgaIETCER SIS, Al MBI EFZE. MU RHEEFR-E, FEIGREE
F, 05 T A IR NN R CE T AR Klibrga, .2 FHEIHTAR A librgaZ’ iR, B8 BTN
ZPLHL,

Wil librga/® H AT EZSRF S RIRCR,  EEERALSONIRE H 3 NI im2d_api H3%, Zhk
AR IHR A librga, FHEHI R 8.5 FIEUIM2D API, 7RA]FRFEAIM2DkR]ibrga, #7hk Alibrga A7 17
WHIIM2D API,  [HARAHIRockchipRgat TAIC_XX X% 2451, BARRYAPIA M ] A& E

{Rockchip_Developer_Guide_ RGA_CN) T f#, ZhRAHY Tk E A S i@l
querystring(RGA_VERSION); #1751,

M H N T B IH AR A librga I RESCRF B DL — AR LT BCE TR (R SDKGRE S PRI A&, 5
BT librgatZ AL IHIX S 8 [HR A librgafARCHT N E R, BR70 73 2 E R EATEEIR,

Q2.5: RGAZEGHEMNFFRRHI?

A2.5: RNEPRE AN FFERRE, RGARHA S EN EGBATINEIRE%IEFE (world) XFFHY7 AT
B, BlaNF17320bit, BIATRGBAKS A B MG ETF AR/ NA32 (4% 8) bit, FiPAGHERTTE
3K; RGBS65HEATENER/NA16 (5+6+5) bit, FTLATRZ2XFF; RGB88sIETEiEA/NA24 (8 x3)
bit, FIf LAIZHE AN FFA BEIR SE RGARE - I32bit BELE SR ;. YUV IEMEH T BN RFTR, A E5HES
SORTFENTE, YiEEA R EFME AN N8bit, UVIEIERTE420/42200F FIUAMG R TFE R/, LA
YUVAE R YIEIE T AN 5 A e E RGAMIREAF B K, MYUVIEATFEZEAN 75, HAR AR LAk
PR A, TEE, N Ewidth stridefIR FFER, YUV ARG PR . (W Rh
THREAR G R R E RN 5, BN FFIRAIRI PAEHE (Rockchip_Developer_Guide. RGA_CN) H?
MR —— B ON TR/ N

Q2.6: RGARES SCFF—IRAHIZ MEIEIX IR, BATTZ2IREME? RGAR) LIEHE?

A2.6: RGA 7EfEFF_EHBENF TOERIECE AT — MES TAESTRAEST P — M ER TR, FIARE—IX
ZHIZ X, 7] DUEIT async BT 2 RGA 0 TAEFIKEIRSNELE, RGA 2K TIEFIBTE
Wah B DEER— D TAERSIHHZIE el 4 _ERFREALFIZXER buffer I FEIEH] imsync() KAfiE RGA
MR CE e AR,

Q2.7: RGAMJFIIIIEER] B YUVRET?
A2.7: [HRRAMlibrga@2 RS H), A HRA Blibrgate 15 DA R4 A2 UG AYlibrgafi A2 2R, s
A ZIEARE 2 SDK E R HThiR.

commit 8c526a6bb9d0e43b293b885245bb53a3fa8ed7f9
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.yu@rock-chips.com>
Change-Id: I0073c31d770da513f81b9b64e4c27fee2650F30b



ZIRESRGBHIEIETT A —3, BN EFEEHAOENRGBHEHEROE, AFEIEHHESE
A DA E N YUVES R,

Q2.8: RGAZFFYUYVIERA?

A2.8: [HiRAMlibrga (IAL$E20204E10 A 3 R1 & A ISDKH Hlibrga) B AR, HE#HRARlibrga
(JFrE H R NF im2d_api BHRIIMRA) S DL N ERR UG Blibreahii A2 2R, G0 %6 ZIE R 1E
R SDKE f 5T

commit db278db815d147c0ff7a80faaefea795ceffd341
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: I3cfea7c8bb331b65b5bc741956dad47924eedabel

Q2.9: RGASCHF MK i N i 4.2

A2.9: [HiRAMlibrga (IHALTE20204E10 A (il & A ISDKH Y librga) JE AR, A HTHRA M librga
(JRHS H3 ™A im2d_api HRIRA) 1.2 20RAA ZHREREEBIN. W librgahii A T Iz AR TE 221K
HEHSDKEHRHTR. HTRGAREFAR G AR KBRS, X B ER SR
RK_FORMAT_Y400 , FIENEEUVIBENYUVIER, VA YIEEMYUVER256/ 1K ER,

Q2.10: A4 RK3399_EROPHRAZHRZIRV1126_EHATHITE G X M IR ?

A2.10: HEARRK3399F1RV1126 _FEEAIRGAINRGA2-ENHANCE, {HZMAITH/MRAZARER, ROP
THREAERV 1126 #ERETH T, HARTHREXFHEMAI PAEE (Rockchip_Developer_Guide RGA_CN) E(#
ERE A querystring(RGA_FEATURE); 1% [ S22 10 2 F5 I 6E,

Q2.11: fHFHRGAHEMINEEER, (AERGBSYUVIERELIN M EAE (RMRS:) 21 4JRE?
T :



A
A

N
\

f—ﬁ M

\

_ /
o= " !

A2.11: ZIIZIEH 2 H Tlibrga 5 NERICECS S, HEAARASIART DIEE A2.4 . 1%InEHEE B —L
20204FE11 A #ii & AR AISDKH{# A 1 github_E K EX Y librga > f5 HEIZI S, github_b & #librga i HThR A
librga, S4ZIHARARIRGAIRGEANILELR), X HE —LeeFEiRELE S AR, FiAS HELEHH
EREmITE,

ZIR R TT A PR, — NEFTSDKERGAIKE], {R+Flibrgas XA2VERCATEIA], &5
AN TCF AR A librga A H HITIRE, AT LAEHISDK B i ilibrgaFllA]

Q2.12: RGAYMASZELOSDE INFH?

A :



A2.12: WNREHEERARGBIEI, FILUEIL imblend() B2 OSLHE, JAE % src overti =, B sral@iERIE
BEMMEdsHBERNEG L, tREmHEERNYUVISEK, 7TLAUE imcomposite() 2 [1SCH, @& & dst
over'’tiz, FfsrelIBEENEBGESMNEsrcBEREG L, HitEdst@iE,

ZINREM) BN FEFE ) Porter-Duf fRSBIRY | 1E4In] I E
{Rockchip_Developer_Guide_RGA_CN) H “W F#z A —— “BIG &R /N1,

RGAFFI AR HER, FEARNEENREZ, RGA2HEIMNEGIEE src, srcl/pat,
dst, HHsrolBIEZFFYUV2RGBE A, srcl/patflldsti@iE H X FFRGB2YUVEE i, TIRGANERINE IS FH
FAERGBIS I NI T, FTLUN T HHIERGBEIGSMIEYUVIEIE |, WilisrelE N BN E REE YUY,
scclYE N BINAIRTR EERGB, RZHdsHBERHR A EIRGBEIG Y UVHE 2

Q2.13: N A JAHRGASLIMYUVIE I SRGBHEAAH Lt A R Bl E BEER?
A2.13: ZIRRE R K] 2 Al

1). YUVSERGBE AL EMFIN, MoGEHESERMESR CEEMEZEND |, XZ2HTRGAM
PSIICSCIREN A RAUKE MBI 2, RGAIFIRGA2[ICSCA R INEAIAE FETS H8bit, RGA3HICSC
NI NG FE A 10bit, XEHTHESSH—EZHERIYEHENGSE IR E,

2). YRGB2YUVAIYUV2RGBH I AL B HICSCHEUAE S8, #rhk ARlibrga-H BRIAK
RGB2YUV, YUV2RGBMJCSCHiZABT.601-limit _range, 4%4&1RMIECE T X M1 color_space_mode i,
RN, CESANEERR, F2SB0EE RN AR, mHRAlibrgaHRGB2YUVER
IANBT.601-full_range, YUV2RGBERIA NBT.709-limit_range, FHT FAPEEHA) k2 RIBC & R F, FrbAE
TP ER KN,

Q2.14: librgaHaN{ATHC BAS TR IN Y (s =2 (RIE ?
A2.14: PP RRARLibrgafl /2 SCHRFC BA% FUFATRIN A IR 23 TR

1). #ifAlibrga, AJPAZ%E (Rockchip_Developer_Guide_ RGA_CN) H “i Fi#2 Wi ——
“EGAE A N, B RELEmodeZEHIA],

2). IR AKlibrgad, FHE(EKlibrgaififd, Normal/NormaRga.cpp-yuvToRgbModef{H, XIS
AR



L1530 EN sl 2

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: JHHRGA TalphaBill, FTAEERR?

A2.15: FEH ARIPIIK R G alphalB 2 75 B J0XFF, 4 &0 H AT 5 B4 alphafd JJOXFFN, HE5ER
ERATREGERESRETRER L, BERNEREEGRZEAVR—, L ERIEFIER,

Q2.16: JAHRGA TalphaZ/ill, HimxE{%alphafEH0x0, N+ LR RRIE?

AisE:  (AEHIrockchip alpha’0x00)

i



A2.16: BATEFECENEXZIIAGOE LTI W alphalERIEE R, 1B RSB R E
B A skt alphafl, At AT Z1E I Fimblend IS AT/ MBS AR SN SRAR IR A A B H ) B (% i
{H%E FE Wikalphafl, EAREEA R PAEE (Rockchip_Developer_Guide_RGA_CN) H “i F#%
ViRR” —— «“BEG &R /N,

Q2.17: IM2D APIR] PA—IRRGAVHF LB 2 /IhEE 4.2

A2.17: AJDARY, PEAIATPAIAEE (Rockchip_Developer_Guide RGA_CN) H «R 2 11BH” —— “&I# 4k
2 N, HSEIM2D APTEME ORYSLEN, T f# improcess() 19 %,

Q2.18: FAHARGAITEIG IEEENT, 45 REGEhfR?






._ \\\\ W

fi ),

A2.18: fEfEER90°, 270°HY, GIRAFERGAPUTAEN, MEEBGHTE. S, HNRGAIRSIERINZ
TR MGERE + G5 T N B AT AR, S8R RPUERDHIRER T,

Q2.19: RGB8s8#ith4aiass REREGE R, H HARL?

JEE (1920 x 1080) :

50 (1282 x 720)



A2.19: ZAIEUE A STIRGI S 2, RGB88SIS TN MG T A a5, BB ENEGSE, MFFRE|A]
PAZ# Q2.5 HEIE,

Q2.20: fE—ERGHEHAHRGAK AL B, KR4SRI FEHT?

A2.20: BHRGANFHEAZHIME GG, —RIBFIXFRERR LI E A FEE S ZRGAHIR
BRI, fE—LERGmAEH TR EeMINS ARGANTREIE 2 G CE 2R ER, 7T RUE7E A FHRGARTIE
W7 HEARTEH fwrite() 5 fFHR, ERFHIRRGIER, 5XHFRNTERNRARIE, A%
RS EHE T core/RgaUtils.cpp H11 output_buf_data_to_file() BRI £ SELEE 77

4.3 HALZ#5

4.3.1 IM2D_APIHR5S

Q3.1.1: imcheck()JR[EIHRES, ZanfrabE?

check error! Invalid parameters: dst, Error yuv not align to 2, rect[Xx,y,w,h] =
[0, O, 1281, 720], wstride = 1281, hstride = 720, format = 0xa®0(nvi12)

output support format : RGBA_8888 RGB_888 RGB_565 RGBA_ 4444 RGBA_5551
YUV420/YUV422 YUV420_160bit/YUV422_16bit YUYV420 YUYV422 YUV400/Y4

A3.1.1: imcheck()#% A /EN A Flibrgaf e gz M, BUREHIWT R (512 2 librga N ERHIBURSS M I S B2 &
[Eff. THREZ A S, B A REAERRHISE, AJ LURfimcheck IR B FEEE ML 214 A\ IMStrError()
REFFAF RN PR RIREEE R, AT DRSS R PRI S5 AR IR S %z, SR SRR TR,

quir R, WYY UVAR O FTRIBREIREE, X B BATTE 1281220 TF 0, Al DAL
.


af://n428
af://n429

4.3.2 RockchipRgaf% #k 5

Q3.2.1: “Try to use uninit rgaCtx=(nil)” i 55 a0 A b F?

A3.2.1: IZIREEREDY A A 2 E R Blibrgai R H 15 2018k, FHREHREE, BRihRARHIZREE
EH R HT 5 HAE FHRGARI RS H 4k |H {# F Rgalnit/RgaDelnit/c_RkRgalnit/c_RkRgaDelnitf% [1 H 1T
EIRGABIRIIIAIL, 17 B AiAIRARZ E AR A BIRS, YPF R Denits, HoHIUZRE, H
TEREBRVE A ARG R (¥ Init/DenithH 5% 18 F B AT,

Q3.2.2: “RgaBlit(1027) RGA_BLIT fail: Not a typewriter” R4t 2114 JR[A?

A3.2.2: IZIREEFEASEINR S, BVRRE — TS BRI SN T K5ES X M5 A WS
. MFFREFEER, BRI [EHIM2D APL, #i6H KR, FEFLE TS
RE AR A,

Q3.2.3: “RgaBlit(1349) RGA_BLIT fail: Bad file descriptor” 5 R 5 IR [ A (12.?

A3.2.3: ZRE ot iR EE, FRIAYATE ABYBE 1T RAIEATERL, 1 = HilibrgaslifiIARGARIHI 45 1L
RS HPIEX,

Q3.2.4: “RgaBlit(1360) RGA_BLIT fail: Bad address” {85 K 21472

A3.2.4: ZAREEE IE AN Hsro/srel/dstBIERT A F AR BT B0 (F WD) |, rTDAS AR
SOR < HASIRIUG I —— <SR R0 /NS, JTREIEIAE, FHE A EsrImLT,

Q3.2.5: HiEsE“err ws[100,1280,1280]”. ”Error srcRect” 2T 455127

A3.2.5: ZIRFEANHESEAREE, “err ws” BIEDE (width stride) SEURH, HF0"NHMSEH1H
[x_offeset, width, width_stride], X9 HT X757 AR 5 SEFRIEVEX I SRR T T HESE, FilAlibrga
NS RE BEAZLE M TR MR A . X B BRI R 5 138080014 5288 (width) 21180, BIVAT,

T H IZR AR S logeat P AT ETR ML) — L2 244

E librga : err ws[100,1280,1280] //HRIR
BARE I AT A IR

E librga : [RgaBlit,731]Error srcRect //HRIR
JESrCIfEHAE

E rockchiprga: fd-vir-phy-hnd-format[0, 0xb400006eb6ea9040, 0x0, 0x0, 0] / /X RL
srcilERE ML (fd, Bk, #Etik, handle) .

E rockchiprga: rect[100, 0, 1280, 720, 1280, 720, 1, 0] VIS I
srci@iEMNEGSEURIC : xFwE. yamlR, SSPRBIEXBE. SR EREXEm S, BgsE (F
=) . BtgE () . BESEA. size (HRRWEEMEHRAINSE) .

E rockchiprga: f-blend-size-rotation-col-log-mmu[®, 0, 0, 0, 0, 0, 1] //FRIR
& AR UE F A AR E

E rockchiprga: fd-vir-phy-hnd-format[0, 0xb400006eb2ea6040, 0x0, 0x0, 0] / /3SR
dstiEERNZSE

E rockchiprga: rect[0, O, 1920, 1080, 1920, 1080, 1, 0]

E rockchiprga: f-blend-size-rotation-col-log-mmu[0®, 0, 0, 0, 0, 0, 1]

E rockchiprga: This output the user patamaters when rga call blit fail / /A
2

[SPoN


af://n435

4.4 kernel 25

Q4.1: “RGA? failed to get vma, result = 32769, pageCount = 65537”iR 5 2112 SEH?

Ad.1: ZIREEEE O REAE FIRGARY, R IBHE R SEERNAE N T SCRR R ZRINAE AR/ (RITRYE
HGSEITEHYANEERNEGRTREZ RNAT) |, JAHEKEbufferfA/NIR], f£—LHIENTHHAZ
TEF AR5, ATAETA FIRGARTHIT —lEmemsettf N EHE IR/, FINE S INE RN R S
]I

MiREE G, B (EREE “rga2 map srcO memory failed” RJ ABIA M — MEIER AN BRI, 40
IR, srcl@iE BT 5LRR & I buffer K/NMUCH RGP TR AR/ —2, BT DAUE T IX MR ES

Q4.2: *rga2_reg init, [868] set mmu info error MMUIREE 21T 4 JRIA?

A4.2: IZIREEFRAE N/ R B IE R O P B AL DR S, @R 2 H BN AR NIRIE, 5Q4.14
Iﬂo

Q4.3: “rga: dma_buf_get fail fd[328])” #IXFFEIR, —MZiEbuffertil 74 RH?

Q4.3: ZIRFE NAE LT dmalV#E O IRES, BIGEE — FEIBAIRAE, FH1ElibrgadMFIRiEfdA]
AEHEHTAMARGA,

Q4.4: “RGA2 failed to get pte, result = -14, pageCount = 112”, ”rga2_reg_init, [868] set mmu info error” %8
Q4.1, Q4.2 iR EE, TR, XEMEHZDRM BV L, 8 mmapfbH 1 2L
HisbfZ ARGARY, memsetdJIEH, X2t ARKSFEHW?

A4.4: ZIFCA T ECADRMA SR, DRMA SN Y H P ASIRERE Y Bih 5, [EE RIS E
ANHTHEERIIE T, AT ATE S BCbufferf 2446 B A kmap iR, (OB fitkmap th AR 252 Im & F 248 H

BB R AN, (B2 24 X Hbuffer F P SO B UL S ARGALKSS, SXBNE TR TR A #E46t
AN, T Zbuffer(kmap EAEWRER, SR TCIEEWRIN B TTRIT, 502 BB R 2R ik

T M #crash,

ErxbixApz s, DRMERGE 7 — MR OARENL, PRI A2 6 A EDRMEE fkmap, B2
% R YHUR B B UL N ARG -

(1) drm bufferFIEIETENROCKCHIP_BO_ALLOC_KMAPJE X,
+ /* keep kmap for cma buffer or alloc kmap for other type memory */
+ ROCKCHIP_BO_ALLOC_KMAP = 1 << 4,
(2) HIEdrmAER, HEIGFREAdrm bufferi%ROCKCHIP_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{X‘5ROCKCHIP_BO_CONTIGH: [ fs FfH 3K,
ret = drmIoctl(drm_fd, DRM_IOCTL_MODE_CREATE_DUMB, &arg);

FHifi kerne2 5 & DU MERE, W13 A 1E EHTSDK:


af://n453

commit 1a8lee3e2d3726b9382ff2c48d08f4d837bc0143
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: Ia59acee3c904a495792229a80c42f74ae34200e3
Signed-off-by: Sandy Huang <hjc@rock-chips.com>

Q4.5: “rga: Rga errirq! INT[701],STATS[1]” ¥ FIRGAHEL RS 2 T4 S8 ?

A4.5: ZIFENE R ZEAERGAEMF I TIE AR FIB R R 7R A, SFHERERIRZ, 5 IWLAHA 7R,
FHICE. #IOBFIZMBIL TR ER AR NG R ABAH,

Q4.6: “rga: Rga sync pid 1001 wait 1 task done timeout” TEfABE iR 85 — % 22 S E?
A4.6: TEMEMNREEHEARZR, ATDHEIR L MR AR HEE :

D). ERIRRAE, WIAH AR N X Z Sbufferte Bl 75 & A, 2[R —tRbufferti H
b5 G AR, RGATEIER G s, Y 7 lshikitry2000msHIRIEE, X5 IREIFITE
SR

2). KA YT RAARIDDR B S AR, HTRGARIELRMCHKEHR, YDDRAEMHN, WR
RGATE2000ms NI T2, KB E 5 W IR B TENZ MR #Ho

3). HIARGABIN R ATE A O A HAMPERILAYIREE, BIANISP, vpud, H1ER—FE L ERIRE
PHHIRERIE DL, ATRER SERGATIEIER LIE, WahErFEd2000ms)s, 5 IR EFHTEMREE,

4). A S HIRGASIR (A PAZ% QLA FRGASIRMREME) |, &y salge X A —5& Rk
ARSI S M BIRGARISZR, RGASR NREMIMFBEARITERE TR, JCIETE2000ms N5 L
T8, WRBNME SRR M AT EMR

5). #7 E RGABEM S| — MR IIAZ, HINRGASZE FFHER KR AR, 2FHRCGA
RARVERER # N, SBOCIRENUEBMEMNTER TIE, MMIRsh IR EFFTEMR. %R BBt
BHRRGAFIRBREIER IR, BN EAKS A RE NS ERA et AR, BANEBOZAT AN,

6). A LR a R, "] AZIERGARENIREGIR MG, 4 HARNTEH RS 2
H, BERGARGAEG A SEE, WES A, EEHWMIN-STER, ZUMRIHZNIRGAMERE
MARSE; WRENRAFEREHRGAE NEWE, WEN R HHEEE LML, KRR
RGARBIHLH) T A2,
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