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Rockchip Linux Memory AllocatorJT- % 1%
1. 7rAC#i—: DMA-HEAP
1.1 system-heap
1.2 cma-heap
2. 5il%s—: DRM-GEM
3. SMid#s = VB2-MEMOPS
4. RV1106 %7 HCas: RK-DMA-HEAP

4.1 rk-dma-heap-info

1. 5t % —: DMA-HEAP

OB e IR BNAHE AL T drivers/dma-buf/heaps/ H%,

drivers/dma-buf/heaps/

[— cma_heap.c ¥yFEMINEELL A ACARIKE]

— deferred-free-helper.c W{FERRKIKE)
— deferred-free-helper.h

— Kconfig
— Makefile

— page_pool.c WNTEIEAFIKE
— page_pool.h
L— system_heap.c YyEHEANELS B RDIILES N > ECAS XS

—“heap driver# R —MINTF AR S ELEs, SCRPBLHUESRIE, Linuxf2 PRSI T7 o B X s

system-heap. cma-heap,

1.1 system-heap

system-heapZRIA < #fcpu cache, cpulfilli% 7 ECAN 7 ELHIFE 2 A cachell), TiANEEMR, {HiZdeviceF
cpuZ [ ELE I AT R E — B, IR B (I AN X Ffcpu cahce 7 LAY, system-uncached-
heap,

system-heapZRi\ T £Fdefer-free, RIEIRFERNTE, ENTFREFIESN, NESEEER, NEREF
RHHTF mm shrinker #4718 24 H 5] i,

system-heapjfjdadd_dma_heap()[ildma-heap!§ il 77 Ei#s, IREXME—RYZRS[, FHAE /dev/dma_heap/ Tl
EACAsHI% %, U /dev/dma_heap/system-heap #1 /dev/dma_heap/system-uncached-heap .

1.2 cma-heap

cma-heapERIA S #fcpu cache, cpulfi A% ELER 7T ECHI N TE 2 A cachelt), TiEE R, {HZdeviceHlcpu
Z [ EEIS AT AR R — Bk
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cma-heap/& Mcma_alloc/3BCATF TL, MicmalIANTE XIBUE HemalVIRENHAE, HHSE
Rockchip_Developer_Guide_Linux_CMA_CN SZAY, 1% ECAR 73 BLE| B2 EIES N, EH TR
HiommuHSME BT,

2. 5 it %E — : DRM-GEM

DECESIRENAALA T drivers/gpu/drm/rockchip/ H3wk,

3. 57t %E=: VB2-MEMOPS

SYER SR IR BN T drivers/media/common/videobuf2/ B,

4. RV1106 L 57 liLss : RK-DMA-HEAP

RK-DMA-HEAP/ERV1106% U DMABUFNTE /il s, 2 TDMA-HEAP,

RK-DMA-HEAPS5DMA-HEAPH) T3 R

Linux API RETURN
Linux7)BiDMABUF rk_dma_heap_buffer_alloc struct dma_buf *
Linux7;BCPAGEX{4H rk_dma_heap_alloc_contig_pages struct page *

% FFdebug list

DMA-HEAPZDMABUF LSS, HZRK-DMA-HEAPZ 5 ECDMABUF, 13753 Fc i@ i vl
el

4.1 rk-dma-heap-info

RK-DMA-HEAPHJIEIX T s J2 /proc/rk_dma_heap/rk-dma-heap-info , BEECT S ITENRZ AW R

# cat /proc/rk_dma_heap/rk-dma-heap-info
dma-heap:<rk-dma-heap-cma> -dmabuf 1i_ino = 5656
Alloc by (vmpi ) [0x03e1b000-0x03e33fff] Ox00019000 (100 KiB)
Attached Devices:
Total O devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5655
Alloc by (vmpi ) [0x03e02000-0x03elafff] Ox00019000 (100 KiB)
Attached Devices:
ffa50000.rkvenc
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Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
Total 0 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
Total 0@ devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
ffa50000.rkvenc
Total 2 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffab50000.rkvenc
ffa50000.rkvenc
Total 2 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

)

)

)

)

)

)

)

)

)

i_ino = 5654
[6x03d96000-0x03e01fff]

i_ino = 5653
[6x03d86000-0x03d95Fff]

i_ino = 5652
[6x03d76000-0x03d85Fff]

i_ino = 5637
[6X03c76000-0x03d75Fff]

i_ino = 5636
[0X03c74000-0x03c75Fff]

i_ino = 5635
[0X03Cc72000-0x03c73fff]

i_ino = 5626
[6X03c40000-0x03c71fff]

i_ino = 5625
[6Xx03c3fO00-0Xx03c3ffff]

i_ino = 5624
[0x03c37000-0x03c3efff]

OXx0006Cc000

Ox00010000

0X000100600

0x00100000

OX00002000

OXx00002000

OXx00032000

0Xx00001000

OXx00008000

(432 KiB)

(64 KiB)

(64 KiB)

(1024 KiB)

(8 KiB)

(8 KiB)

(200 KiB)

(4 KiB)

(32 KiB)



dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi

Attached Devices:
ffaoeo00.rkisp
ffa50000.rkvenc
ffaoeo00.rkisp
ffaoeo00.rkisp
ffaoeoe00.rkisp

Total 5 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffab50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma>
Alloc by (vmpi

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

-dmabuf

)

)

)

)

)

)

)

)

)

i_ino = 5623
[0x03c36000-0x03c36Fff]

i ino = 5622
[6Xx03c2e000-0x03c35Fff]

i_ino = 5621
[6Xx03b64000-0x03c2dfff]

i_ino = 5610

[0x03acf000-0x03b63FFf]

i_ino = 5609

[6x03ac0000-0x03acefff]

i ino = 5608
[6x03ab1000-0x03abffff]

i_ino = 5607
[0x038ef000-0x03abOfff]

i _ino = 5606
[6x038ed000-0x038eefff]

i_ino = 5605
[0x038b3000-0x038ecfff]

0X000016600

OXx00008000

OXx000canoo

OXx00095000

0x0000T000

0x0000T000

0x001c2000

OXx00002000

0x0003a000

(4 KiB)

(32 KiB)

(808 KiB)

(596 KiB)

(60 KiB)

(60 KiB)

(1800 KiB)

(8 KiB)

(232 KiB)



Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5604
Alloc by (vmpi ) [0x038b1000-0x038b2fff] 0x00002000 (8 KiB)
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5603
Alloc by (vmpi ) [0x03877000-0x038bOfff] Ox0003a000 (232 KiB)
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5602
Alloc by (vmpi ) [0x0324e000-0x03876Fff] Ox00629000 (6308 KiB)
Attached Devices:
ffa50000.rkvenc
Total 1 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5586
Alloc by (ff660000.npu ) [0x0308c000-0x030f7fff] Ox0006cO00 (432 KiB)
Attached Devices:
Total 0 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5585
Alloc by (ff660000.npu ) [0x03087000-0x0308bfff] Ox00005000 (20 KiB)
Attached Devices:
Total 0 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i _ino = 5584
Alloc by (ff660000.npu ) [0x03082000-0x03086Fff] 0x00005000 (20 KiB)
Attached Devices:
Total 0@ devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5583
Alloc by (ff660000.npu ) [0x0307d000-0x03081Ffff] Ox00005000 (20 KiB)
Attached Devices:
Total O devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5582
Alloc by (ff660000.npu ) [0x0306b00O-0x0307cfff] Ox00012000 (72 KiB)
Attached Devices:
Total 0 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i _ino = 5581
Alloc by (ff660000.npu ) [0x03059000-0x0306afff] 0x00012000 (72 KiB)
Attached Devices:
Total 0 devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf i_ino = 5580
Alloc by (ff660000.npu ) [0x03047000-0x03058fff] 0x00012000 (72 KiB)
Attached Devices:



Total © devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf

Alloc by (ff660000.npu
Attached Devices:

Total O devices attached

dma-heap:<rk-dma-heap-cma> -dmabuf

Alloc by (vmpi
Attached Devices:

Total © devices attached

dma-

dma-

dma-

dma-

dma-
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dma-

dma-

dma-

dma-

dma-

dma-
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heap:<rk-dma-heap-cma> -non
Alloc by (ffa@0000.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (ffaGe000.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (ffaGe000.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (ffa@0000.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (ffa@EE00.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (ffaGe000.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (rkisp-vire
heap:<rk-dma-heap-cma> -non
Alloc by (rkisp-vire
heap:<rk-dma-heap-cma> -non
Alloc by (rkisp-vire
heap:<rk-dma-heap-cma> -non
Alloc by (rkisp-vire
heap:<rk-dma-heap-cma> -non
Alloc by (ffaG@0000.rkisp
heap:<rk-dma-heap-cma> -non
Alloc by (ffa@EEE0.rkisp

: 0x1634000 (22736 KiB)

PAF “Alloc’ i 8 H 2 BLAE B

i_ino = 5579
) [0x02e5F000-0x03046Fff]

i_ino = 5328
) [0x02800000-0x02802fff]

dmabuf

) [0x02803000-0x02813fff]
dmabuf

) [0x02814000-0x02824fff]
dmabuf

) [0x02825000-0x02825Fff]
dmabuf

) [0x02826000-0x02826Fff]
dmabuf

) [0x02827000-0x02dddfff]
dmabuf

) [0x02dde000-0x02e4efff]
dmabuf

) [0x02e4f000-0x02e52fff]
dmabuf

) [0x02e53000-0x02e56Fff]
dmabuf

) [OXx02e57000-0x02e5afff]
dmabuf

) [0x02e5b000-0x02e5efff]
dmabuf

) [0x030f8000-0x03249fff]
dmabuf

) [0x0324a000-0x0324dfff]

# cat /proc/rk_dma_heap/rk-dma-heap-info |grep Alloc

KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

Alloc by (vmpi

Alloc by (vmpi

Alloc by (vmpi

Alloc by (vmpi

Alloc by (vmpi

Alloc by (vmpi

) [0x03e1b000-0x03e33fff]

) [0x03e02000-0x03elafff]

) [0x03d96000-0x03e01fff]

) [0x03d86000-0x03d95fff]

) [0x03d76000-0x03d85Fff]

) [0x03c76000-0x03d75FFF]

0x001e8000

OXx00003000

0Xx0001160600

0x00011000

Ox00001000

OXx00001000

0x005b7000

0x00071000

Ox00004000

OX00004000

0Xx00004000

OXx00004000

0x00152000

0X00004000

0x00019000

OXx00019000

OX0006CcO00

Ox00010000

0x00010000

0Xx00100000

(1952 KiB)

(12 KiB)

(68 KiB)

(68 KiB)

(4 KiB)

(4 KiB)

(5852 KiB)

(452 KiB)

(16 KiB)

(16 KiB)

(16 KiB)

(16 KiB)

(1352 KiB)

(16 KiB)

(100

(100

(432

(64

(64

(1024
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Alloc

Alloc
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Alloc

Alloc

Alloc
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Alloc

Alloc
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Alloc
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Alloc

Alloc
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Alloc

by
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by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

by

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(vmpi

(ff660000.

(FF660000.

(Ff660000.

(ff660000.

(ff660000.

(Ff660000.

(ff660000.

(ff660000.

(vmpi

(ffa00000 .

npu

npu

npu

npu

npu

npu

npu

npu

rkisp

[0x03C74000-0X03c75FFF]

[0x03c72000-0x03c73fff]

[6Xx03c40000-0x03c71fff]

[0x03Cc3f000-0X03c3FFFf]

[6x03c37000-0x03c3efff]

[0x03c36000-0Xx03¢36TFf]

[6Xx03c2e000-0x03c35Fff]

[0x03b64000-0x03c2dfff]

[0x03acf000-0x03b63FFF]

[6x03ac0000-0x03acefff]

[6x03ab1000-0x03abffff]

[0x038ef000-0x03abOfff]

[0x038ed000-0x038eefff]

[0x038b3000-0x038ecfff]

[0x038b1000-0x038b2fff]

[0x03877000-0x038bOfff]

[0x0324€000-0x03876Fff]

[6x0308c000-0x030f7fff]

[0x03087000-0x0308bfff]

[0x03082000-0x03086fff]

[0x0307d000-0x03081fff]

[0x0306bOOO-0Xx0307cfff]

[0x03059000-0x0306afff]

[0X03047000-0x03058Fff]

[0x02e5F000-0X03046FFf]

[0x02800000-0x02802fff]

[0x02803000-0x02813FFf]

OXx00002000

0X00002000

OXx00032000

OXx00001000

OXx00008000

0x00001000

OXx00008000

OXx000caneo

OXx00095000

0x0000T000

0x0000T000

0x001c2000

OX00002000

Ox0003a000

OXx00002000

OXx0003a000

0x00629000

OXx0006CcO00

OXx00005000

OX00005000

OXx00005000

Ox00012000

Ox00012000

0x000126000

0x001e8000

OXx00003000

0x00011000

(8

(8

(200

(4

(32

(4

(32

(808

(596

(60

(60

(1800

(8

(232

(8

(232

(6308

(432

(20

(20

(20

(72

(72

(72

(1952

(12

(68



KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

KiB)

Alloc

Alloc

Alloc

Alloc

Alloc

Alloc

Alloc

Alloc

Alloc

Alloc

Alloc

by

by

by

by

by

by

by

by

by

by

by

(ffa00000 .

(ffa0ee0eo .

(ffa00000 .

(ffa00000 .

(ffa00000 .

rkisp

rkisp

rkisp

rkisp

rkisp

(rkisp-vire

(rkisp-vire

(rkisp-vire

(rkisp-viroe

(ffa00000 .

(ffa00000 .

rkisp

rkisp

[0x02814000-0x02824fff]

[0x02825000-0x02825fff]

[0x02826000-0x02826fff]

[0x02827000-0x02dddfff]

[0x02dde000-0x02e4efff]

[0x02e4F000-0x02e52fff]

[0x02e53000-0x02e56Fff]

[6x02e57000-0x02e5afff]

[0x02e5b000-0x02e5efff]

[0x030T8000-0x03249fff]

[0x0324a000-0x0324dfff]

#%3: Alloc by ([dmabuf name]) [0xaaaaaaaa-0xbbbbbbbb] 0xzzzzzzzz (dd KiB)

1. [dmabuf name]: TEIRZIHSTACNTERILRFEZ BIAYIR B S dmabuf name, #AEHRUNRE 8T 717 &
SEHEBIME, tivmpifErockitiH )8 Frk-dma-heap£efE 4.

2. [0xaaaaaaaa-0xbbbbbbbb]: Oxaaaaaaaa’&i%PfEXIHACGHINE (YEEMIE) | OxbbbbbbbbjE 4k st

He (PrEEsst) o

3. Oxzzzzzzzz: SEMNAEX B/ N7t HIE,

4.dd KiB: ddZ2PTF X AR/ N+ 3ERIE T 52 VKB,

0x00011000

0X0000106000

Ox00001000

0x005b7000

OXx00071000

0x00004000

OXx00004000

OXx00004000

OXx00004000

0x00152000

OXx00004000

(68

(4

(4

(5852

(452

(16

(16

(16

(16

(1352

(16
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