Quake2 Ha Hawem RISC-V

Unu kak mbl nogHumanu crapeii Radeon Ha FPGA

AnexkcaHgp PasuHkos
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Keect 1: yto BOObLLE NPOUCXOANT-TOC

OWOWWYWWYWWYWWYWWYWWYWWYWWWW

9.233316] pci 0001:01:
9.254958] pci 0001:01:

9.297771] pci 0001:01:

BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]

BAR 1: no space for [io0 size 0x0160]

00.0:
00.0:
9.276576] pci 0001:01:00.0: BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]
00.0:
00.0:

9.316426] pci 0001:01:

.744381]
.752082]
.758068]
.767065]
.775759]
.782720]
.791755]
.800617]
.807183]
.812901]
.842658]

BAR 1: failed to assign [io size 0x0100]

[drm] radeon kernel modesetting enabled.

pci 0001:00:00.0: enabling device (0000 -> 0002)

radeon 0001:01:00.0: enabling device (0000 -> 0002)

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon_device init] *ERROR* Unable to find PCI I/O BAR

radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting ©xaa55, got 0x0000
[drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

radeon: probe of 0001:01:00.0 failed with error -22
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Keect 1: yto BOObLLE NPOUCXOANT-TOC

9.233316] pci 0001:01:
9.254958] pci 0001:01:

BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]

ey gl pr— p— p—

9.297771] pci 0001:01:

BAR 1: no space for [10 size 0x0100]

00.0:
00.0:
9.276576] pci 0001:01:00.0: BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]
00.0:
00.0:

9.316426] pci 0001:01:

BAR 1: failed to assign [io size 0x0100]

P e e e e e e e p—

O WWwWWwWwWwWwwwwww

.744381]
.752082]
.758068]
.767065]
.775759]
.782720]
.791755]
.800617]
.807183]
.812901]
.842658]

[drm] radeon kernel modesetting enabled.

pci 0001:00:00.0: enabling device (0000 -> 0002)

radeon 0001:01:00.0: enabling device (0000 -> 0002)

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR

radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
[drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

radeon: probe of 0001:01:00.0 failed with error -22
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Keect 1: 4yTo BOODOLLE NPpOUCXOANT-TO?S

9.233316] pci 0001:01: : BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
9.254958] pci 0001:01: : BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]

9.297771] pcl 0001:01: * BAR 1: no space for [10 size 0x0100]
9.316426] pci 0001:01: : BAR 1: failed to assign [io size 0x0100]

ey gl pr— p— p—

00.0
00.0
9.276576] pci 0001:01:00.0: BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]
00.0
00.0

.744381] [drm] radeon kernel modesetting enabled.
.752082] pci 0001:00:00.0: enabling device (0000 -> 0002)
.758968] radeon 10001:01:00.6: enabllng dev1ce (0000 -> 0002)

.775759] [drm: radeon device init] *ERROR* Unable to find PCI I/0 BAR
.782720] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting ©0xaa55, got 0x0000
.791755] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
.800617] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM
.807183] radeon 0001:01:00.0: Fatal error during GPU init

.812901] [drm] radeon: finishing device.

.842658] radeon: probe of 0001:01:00.0 failed with error -22

O WWwWwWwWwwwurw © O

-He paboraer |
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Keect 1: 4yTo BOODOLLE NPpOUCXOANT-TO?S

9.233316] pci 0001:01:00.0: BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
9.254958] pci 0001:01:00.0: BAR 6: assigned [mem 0x238000000-0x2a801ffff pref]
ci 0001:01:00.0: BAR 2: assigned [mem 0x238020000-0x23802ffff]

00.0

00.0

9.297771] pci 0001:01: : BAR 1: no space for [io size 0x0100]
9.316426] pci 0001:01: : BAR 1: failed to assign [io size 0x0100]

(o]

.744381] [drm] radeon kernel modesetting enabled.
.752082] pci 0001:00:00.0: enabling device (0000 -> 0002)
9.758068] radeon 10001:01:00.6: enabling dev1ce (0000 -> 0002)

(o]

[drm: radeon device init] *ERROR* Unable to find PCI I/0 BAR

.782720] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting ©xaa55, got 0x0000
.791755] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
.800617] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM

.807183] radeon 0001:01:00.0: Fatal error during GPU init

.812901] [drm] radeon: finishing device.

.842658] radeon: probe of 0001:01:00.0 failed with error -22

O Wwwwwwlwo
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Keect 1.1: 6utea 3a PCle | /O BAR

[drm: radeon device init] ERROR Unable to find PCI I/0 BAR
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Keect 1.1: 6urea 3a PCle | /O BAR e

[drm: radeon device init] ERROR Unable to find PCI I/0 BAR
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Keect 1.1: 6utea 3a PCle | /O BAR

[drm: radeon device init] ERROR Unable to find PCI I/0 BAR

- Cnvwkom crapas temal Ona Xilinx PCle Root Complex Hawmnx FPGA yxe HeBo3amoxHo ckoHurypuposats |/ O BAR, 1/ O pervon
- Bo3Huk munnmoH Mbicnei:

- “cnMwkoM cTapas kapTa, Hy ee”

- “a nonpoboeatb 6bl ee cnepsa Ha x86 Linux desktop, Bapyr 1 Tam He 3aBepeTca”

- “paBanTe Kynum ceexyto kapty”

- Puitbe popymos nopckasano, uto |/ O npoctpaHcteo yxe ansa PCle v1.0 — legacy-éuua ans coemectumoctu c 6onee apesHnmu PCI
ycTpoitcteamu. A ownbka He paTanbHas, NPUCYTCTBYET M NpM ycnewHoM 3anycke Radeon

YA
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Keect 1.1: 6utea 3a PCle | /O BAR

[drm: radeon device init] ERROR Unable to find PCI I/0 BAR

>

4

— ‘ -

W TAK COHAET!,
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Y10 TOM panbwe ¢

- A yto TaM panblie-to?

— p— p— p— p— p— p— p— p— p— p—

— p— p— p— p—

OWOWWYWWWWWwWWWwWw

9.233316] pci 0001:01:00.
9.254958] pci 0001:01:00.
9.276576] pci 0001:01:00.
9.297771] pci 0001:01:00.
9.316426] pci 0001:01:00.

.744381]
.752082]
.758068]
.767065]
.775759]
.782720]
.791755]
.800617]
.807183]
.812901]
.842658]

0: BAR 0: assigned [mem 0x2a20000000-0x2a7ffffff pref]
0: BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]
0: BAR 2: assigned [mem 0x238020000-0x2a802ffff]

©: BAR 1: no space for [io size 0x0100]

0: BAR 1: failed to assign [io size 0x0100]

[drm] radeon kernel modesetting enabled.

pci 0001:00:00.0: enabling device (0000 -> 0002)

radeon 0001:01:00.0: enabling device (0000 -> 0002)

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon_device init] *ERROR* Unable to find PCI I/O BAR

radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
[drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

radeon: probe of 0001:01:00.0 failed with error -22
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Y10 TOM panbwe ¢

- A yto TaM panblie-to?

9.233316] pci 0001:01:

00.0: BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
9.254958] pci 0001:01:00.

00.

00.

0:

0: BAR 6: assigned [mem 0x238000000-0x2a801ffff pref]
9.276576] pci 0001:01:00.0: BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]
9.297771] pci 0001:01: 0:
0:

9.316426] pci 0001:01:00.

BAR 1: no space for [io size 0x0100]
BAR 1: failed to assign [io size 0x0100]

P p— p— p— p—

[ 9.744381] [drm] radeon kernel modesetting enabled.
[ 9.752082] pci 0001:00:00.0: enabling device (0000 -> 0002)
[ 9.758068] radeon 0001:01:00.0: enabling device (0000 -> 0002)
[ 9.767065] [drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[ 9.775759] [drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR
| 0./82/20] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaass, got 0x0000 |
[ 9.791755] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
[ 9.800617] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM
[ 9.807183] radeon 0001:01:00.0: Fatal error during GPU init
[ 9.812901] [drm] radeon: finishing device.
[ 9.842658] radeon: probe of 0001:01:00.0 failed with error -22

-He paboraer |
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Keect 1.2: 6utea 3a PCle ROM BAR

10.022574] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM
10.629235] radeon 0001:01:00.0: Fatal error during GPU init
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Keect 1.2: 6utea 3a PCle ROM BAR

[  10.022574] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM
[  10.629235] radeon 0001:01:00.0: Fatal error during GPU init

- 3peck umeeTcs B Buay BARS, koTopbiit 6bin ycnelwHo annoumpoeaH

9.233316] pci 0001:01:00.0: BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
9.254958] pci 0001:01:00.0: BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]
9.276576] pci 0001:01:00.0: BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]
9.297771] pci 0001:01:00.0: BAR 1: no space for [io size 0x01600]

9.316426] pci 0001:01:00.0: BAR 1: failed to assign [io size 0x01600]

— p— p— p— po—
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Keect 1.2: 6utea 3a PCle ROM BAR e

[  10.022574] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM
[  10.029235] radeon 0001:01:00.0: Fatal error during GPU init

- 3peck umeeTcs B Buay BARS, koTopbiit 6bin ycnelwHo annoumpoeaH

9.233316] pci 0001:01:00.0: BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
9.254958] pci 0001:01:00.0: BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]
9.276576] pci 0001:01:00.0: BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]
9.297771] pci 0001:01:00.0: BAR 1: no space for [io size 0x0100]

9.316426] pci 0001:01:00.0: BAR 1: failed to assign [io0 size 0x0100]

— p— p— p— p—

- |spci Linux noka3sbiBaET O HEM cnepyoulee:

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if €0 [VGA controller
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]
Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-
Interrupt: pin A routed to IRQ 4
Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]
Region 1: I/0 ports at <unassigned> [virtuall
Region 2: Memory at 2a8020000 (32-bit, non-prefetchable) [virtual] [size=64K]
Expansion ROM at 2238000000 [disabled] [size=128K]
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Keect 1.2: 6utea 3a PCle ROM BAR

[  10.022574] [drm:radeon get bios] *ERROR* Unable to locate a BIOS ROM
[  10.629235] radeon 0001:01:00.0: Fatal error during GPU init

- 3peck umeeTcs B Buay BARS, koTopbiit 6bin ycnelwHo annoumpoeaH

9.276576] pci 0001:01:0

— p— p— p— p—

9.316426] pci 0001:01:

- |spci Linux noka3sbiBaET O HEM cnepyoulee:

9.233316] pci 0001:01:00.0: BAR 0: assigned [mem 0x2a0000000-0x2a7ffffff pref]
9.254958] pci 0001:01:00.0: BAR 6: assigned [mem 0x2a8000000-0x2a801ffff pref]

BAR 2: assigned [mem 0x2a8020000-0x2a802ffff]

0.0:
9.297771] pci 0001:01:00.0: BAR 1: no space for [io size 0x0100]
00.0:

BAR 1: failed to assign [io size 0x01600]

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if €0 [VGA controller
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]

Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-

Interrupt: pin A routed to IRQ 4
Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]
Region 1: I/0 ports at <unassigned> [virtuall

Region 2: Memory at 228020000 (32-bit, non-prefetchable) [virtual] [size=64K]
I Expansion ROM at 2238000000 [disabled] [size=128K]

- OH xe sblknioyeH! A gpasanTe BrkmoYMM!
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Keect 1.2.1: 6utea 3a PCle ROM BAR

Expansion ROM at 2238000000 [disabled] [size=128K]
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Keect 1.2.1: 6utea 3a PCle ROM BAR ine

Expansion ROM at 2238000000 [disabled] [size=128K]

- O3HauaeT uto gekopep agpecos ans Expansion ROM (BARG) eeiknioueH, T.e. 0bpalyeHms No 3TMM aapecam HEROCTYMHbI.

47



Keect 1.2.1: 6utea 3a PCle ROM BAR

Expansion ROM at 2238000000 [disabled] [size=128K]

- O3HauaeT uto gekopep agpecos ans Expansion ROM (BARG) eeiknioueH, T.e. 0bpalyeHms No 3TMM aapecam HEROCTYMHbI.

- 3a sknioyeHue gekogepa oteevaet 6ut 0 B Expansion ROM BAR:

Figure 23-1. Expansion ROM Base Address Register Bit Assignment

31

11 10

ROM Base Address

Reserved

Address decode enable

) /

e
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Keect 1.2.1: 6utea 3a PCle ROM BAR

Expansion ROM at 238000000 [disabled] [size=128K]

- O3Hauaer uto gekogep agpecos gns Expansion ROM (BARS) sbiknioueH, T.e. 06palLeHus no 3TMM appecam HefoCTYMHbI.

- 3a ekniovenne gekogepa oteeyaet 6ut O B Expansion ROM BAR:

Figure 23-1. Expansion ROM Base Address Register Bit Assignment

31

11 10

ROM Base Address

Reserved

Address decode enable

> mdb 0x2c0100000 256

0x2c01060000:
0x2c010600620:
0x2c0100040:
0x2c01060060:
0x2c0100080:
0x2c01000a0:
0x2c01000cO:
0x2c01000e0:

02
00
00
10
00
05
00
00

10
00
00
09
00
00
00
00

Expansion ROM part

af
00
00
00
00
80
00
00

> mdw 0x2c0100030 16
0x2c0100030: 08000000
0x2c0100050: 06035801 00OOEO0O

Enable the Expansion ROM decoder (activating Expansion ROM access):

> mww 0x2c0100030 0x08000001

> mdw 0x2c0100036 16
0x2c01000360: 08000001 00OOEO50 0OOEOE0O ©0OEOO104 OOOEOO0OO ©00OO0OO
0x2c0100050: 06035801 000OOEAO 00123010 ©OOO8fad 000AE916 6EAOOdOL

95
00
00
00
00
00
00
00

02
00
00
01
00
00
00
00

00
00
00
od
00
00
00
00

00000050

10
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
01
00
00
00

00000000
00122010 00008fa® ©OOOO910

00
00
00
00
00
00
00
00

00
00
00
41
00
00
00
00

03
00
00
10
00
00
00
00

00000104

00
02
02
00
00
00
00
00

00
10
10
00
00
00
00
00

00
af
af
00
00
00
00
00

00000000

00
95
95
00
00
00
00
00

08
00
01
00
00
00
00
00

00
00
58
00
00
00
00
00

00000000
00000d01

00
00
03
00
00
00
00
00

00
08
06
00
00
00
00
00

01
50
00
00
00
00
00
00

00000000
10410000

00000000
10410000

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

95411002
00000000

95411002
00000000

00
00
10
00
00
00
00
00

00
00
ao
00
00
00
00
00

02
00
12
00
00
00
00
00

08
00
00
00
00
00
00
00

00
04
ab
00
00
00
00
00

00
01
8f
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
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Keect 1.2.1: 6utea 3a PCle ROM BAR

Expansion ROM at 238000000 [disabled] [size=128K]

- O3Hauaer uto gekogep agpecos gns Expansion ROM (BARS) sbiknioueH, T.e. 06palLeHus no 3TMM appecam HefoCTYMHbI.

- 3a ekniovenne gekogepa oteeyaet 6ut O B Expansion ROM BAR:

Figure 23-1. Expansion ROM Base Address Register Bit Assignment

31

11 10

ROM Base Address

Reserved

Address decode enable

> mdb 0x2c0100000 256

0x2c01060000:
0x2c010600620:
0x2c0100040:
0x2c01060060:
0x2c0100080:
0x2c01000a0:
0x2c01000cO:
0x2c01000e0:

02
00
00
10
00
05
00
00

10
00
00
09
00
00
00
00

Expansion ROM part

af
00
00
00
00
80
00
00

95
00
00
00
00
00
00
00

02
00
00
01
00
00
00
00

00
00
00
od
00
00
00
00

10
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
01
00
00
00

00000000
00122010 00008fa® ©OOOO910

00
00
00
00
00
00
00
00

00
00
00
41
00
00
00
00

03
00
00
10
00
00
00
00

00000104

00
02
02
00
00
00
00
00

00
10
10
00
00
00
00
00

00
af
af
00
00
00
00
00

00000000

00
95
95
00
00
00
00
00

08
00
01
00
00
00
00
00

00
00
58
00
00
00
00
00

00000000
00000d01

00
00
03
00
00
00
00
00

00
08
06
00
00
00
00
00

01
50
00
00
00
00
00
00

00000000
10410000

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

95411002
00000000

00
00
10
00
00
00
00
00

00
00
ao
00
00
00
00
00

02
00
12
00
00
00
00
00

08
00
00
00
00
00
00
00

00
04
ab
00
00
00
00
00

00
01
8f
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

> mdw 0x2c0180030 18

0x2c0100030 ] 08000000 POOOOO5O
0x2c0100050 4 06035801 POOOOOOO
Enable the Expansion ROM decoder (activating Expansion ROM access):

> mww 0x2c0100030 0x08000001

> mdw 0x2c0100036 16

0x2c0100030: 08000001 00OOEE50 0OOOOOOO 000EO104 OOOOOEOO OOOOOOOO ©O0OOO00 95411002
0x2c0100050: 06035801 000OAEAO 00122010 0O0O8fad 00MAE910 6EAOOdO1 10410000 60000600



Keect 1.2.1: 6utea 3a PCle ROM BAR

Expansion ROM at 238000000 [disabled] [size=128K]

- O3Hauaer uto gekogep agpecos gns Expansion ROM (BARS) sbiknioueH, T.e. 06palLeHus no 3TMM appecam HefoCTYMHbI.

- 3a ekniovenne gekogepa oteeyaet 6ut O B Expansion ROM BAR:

Figure 23-1. Expansion ROM Base Address Register Bit Assignment

31

11 10

ROM Base Address

Reserved

Address decode enable

> mdb 0x2c0100000 256

0x2c01060000:
0x2c010600620:
0x2c0100040:
0x2c01060060:
0x2c0100080:
0x2c01000a0:
0x2c01000cO:
0x2c01000e0:

02
00
00
10
00
05
00
00

10
00
00
09
00
00
00
00

Expansion ROM part

af
00
00
00
00
80
00
00

95
00
00
00
00
00
00
00

02
00
00
01
00
00
00
00

00
00
00
od
00
00
00
00

10
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
01
00
00
00

00000000
00122010 00008fa® ©OOOO910

00
00
00
00
00
00
00
00

00
00
00
41
00
00
00
00

03
00
00
10
00
00
00
00

00000104

00
02
02
00
00
00
00
00

00
10
10
00
00
00
00
00

00
af
af
00
00
00
00
00

00000000

00
95
95
00
00
00
00
00

08
00
01
00
00
00
00
00

00
00
58
00
00
00
00
00

00000000
00000d01

00
00
03
00
00
00
00
00

00
08
06
00
00
00
00
00

01
50
00
00
00
00
00
00

00000000
10410000

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

95411002
00000000

00
00
10
00
00
00
00
00

00
00
ao
00
00
00
00
00

02
00
12
00
00
00
00
00

08
00
00
00
00
00
00
00

00
04
ab
00
00
00
00
00

00
01
8f
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

> mdw 0x2c0180030 18

0x2c0100030 ] 08000000 POOOOO5O
0x2c0100050 4 06035801 POOOOOOO
Enable the Expansion ROM decoder (activating Expansion ROM access):

> mww 0x2c0100030 0x08000001

> mdw 0x2c0100030 16
0x2c0100030] 08000001 POOOOASO NAOOAAOO APEOAA104 AOOAAEOO OONEOOAO OONEEOLO 95411002
0x2c0100050 ] 06035801 POOOOAEO 00122010 APOOA8Tad OOOAA910 OOANAOdA1l 10410000 ©OAAOOOOO



A
Keect 1.2.2: 6utea 3a PCle ROM BAR e

- Ispci nocne aktneauum PCI ROM

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if 00 [VGA controller)
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]
Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-
Interrupt: pin A routed to IRQ 4
Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]
Region 1: I/0 ports at <unassigned> [virtual]
Region 2: Memory at 2a8020000 (32-bit, non-prefetchable) [virtual] [size=64K]
Expansion ROM at 228000000 [size=128K]
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A
Keect 1.2.2: 6utea 3a PCle ROM BAR e

- Ispci nocne aktneauum PCI ROM

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if 00 [VGA controller)
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]

Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-

Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-

Interrupt: pin A routed to IRQ 4

Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]

Region 1: I/0 ports at <unassigned> [virtual]

Region : Memo = 8020000 -bi non-p

Expansion ROM at 228000000 [size=128K]

hable) [virtual] [size=64K]
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A
Keect 1.2.2: 6utea 3a PCle ROM BAR e

- Ispci nocne aktneauum PCI ROM

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if 00 [VGA controller)
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]

Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-

Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-

Interrupt: pin A routed to IRQ 4

Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]

Region 1: I/0 ports at <unassigned> [virtual]

Region : Memo = 8020000 -bi non-p

Expansion ROM at 228000000 [size=128K]

hable) [virtual] [size=64K]

- Yro xe BHyTpr ROMZ2?
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A
Keect 1.2.2: 6utea 3a PCle ROM BAR e

- Ispci nocne aktneauum PCI ROM

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if 00 [VGA controller)
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]
Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-
Interrupt: pin A routed to IRQ 4
Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]
Region 1: I/0 ports at <unassigned> [virtual]
Req i : Memo 3 8020000 -bi NoN-p

Expansion ROM at 228000000 [size=128K]

ble) [virtual] [size=64K]

- Yro xe BHyTpu ROM?22 OkassisaeTtcs, nycTol

> mdw 0x238000000 16
0x2a8000000: 00000000 0OOOOOOO 0OOEOOOE COOOOOEO 6OEOOOEO ©000OOO0O 00OOEEOO 00OEOOOO
0x228000020: 00000000 COOOOOOO COOEOOOE COOOOOOE OOCOOOEO OOOOOOOO OOOOEEOO OOOEOOOO
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A
Keect 1.2.2: 6utea 3a PCle ROM BAR e

- Ispci nocne aktneauum PCI ROM

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if 00 [VGA controller)
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]
Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-
Interrupt: pin A routed to IRQ 4
Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]
Region 1: I/0 ports at <unassigned> [virtual]
Req i : Memo 3 8020000 -bi NoN-p

Expansion ROM at 228000000 [size=128K]

ble) [virtual] [size=64K]

- Yro xe BHyTpu ROM?22 OkassisaeTtcs, nycTol

> mdw 0x238000000 16
0x2a8000000: 00000000 0OOOOOOO 0OOEOOOE COOOOOEO 6OEOOOEO ©000OOO0O 00OOEEOO 00OEOOOO
0x228000020: 00000000 COOOOOOO COOEOOOE COOOOOOE OOCOOOEO OOOOOOOO OOOOEEOO OOOEOOOO

- Ho pnonxen xe 6bits BIOSI

[ 10.004712] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
[ 10.013723] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting ©xaa55, got 0x0000
[ 10.022574] [drm:radeon_get bios] *ERROR* Unable to locate a BIOS ROM
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A
Keect 1.2.2: 6utea 3a PCle ROM BAR e

- Ispci nocne aktneauum PCI ROM

root@ubuntu:~# lspci -s 0001:01:00.0 -vv
0001:01:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550] (prog-if 00 [VGA controller)
Subsystem: Advanced Micro Devices, Inc. [AMD/ATI] RV710 [Radeon HD 4350/4550]
Control: I/0- Mem+ BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx-
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-
Interrupt: pin A routed to IRQ 4
Region ©: Memory at 220000000 (32-bit, prefetchable) [virtual] [size=128M]
Region 1: I/0 ports at <unassigned> [virtual]
Req i : Memo 3 8020000 -bi NoN-p

Expansion ROM at 228000000 [size=128K]

ble) [virtual] [size=64K]

- Yro xe BHyTpu ROM?22 OkassisaeTtcs, nycTol

> mdw 0x238000000 16
0x2a8000000: 00000000 0OOOOOOO 0OOEOOOE COOOOOEO 6OEOOOEO ©000OOO0O 00OOEEOO 00OEOOOO
0x228000020: 00000000 COOOOOOO COOEOOOE COOOOOOE OOCOOOEO OOOOOOOO OOOOEEOO OOOEOOOO

- Ho pnonxen xe 6bits BIOSI

[ 10.004712] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting 0xaa55, got 0x0000
[ 10.013723] radeon 0001:01:00.0: Invalid PCI ROM header signature: expecting ©xaa55, got 0x0000
[ 10.022574] [drm:radeon_get bios] *ERROR* Unable to locate a BIOS ROM

-He paboraer |
Tynuk!
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KeecT 2: Radeon ATOM BIOS

Yro xe Takoe ATOM BIOS?

58



KeecT 2: Radeon ATOM BIOS e

Yro xe Takoe ATOM BIOS?

CyMpauHbie peBepc-MHXeHepbl C OPYMOB NPUMNOAHANIM 3QBECY TAMHbI.
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KeecT 2: Radeon ATOM BIOS e

Yro xe Takoe ATOM BIOS?
CyMpauHble peBepc-uHXeHepbl ¢ GOPYMOB NPUMNOAHSNM 3QBECY TAMHbI.

- Board-specific Hactpoiiku, xpansiwmecs HenocpeacteeHHo B8 ROM supeokapTsi
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KeecT 2: Radeon ATOM BIOS

Yro xe Takoe ATOM BIOS?
CyMpauHbie peBepc-MHXeHepbl C OPYMOB NPUMNOAHANIM 3QBECY TAMHbI.
- Board-specific Hactpoiiku, xpansiwmecs HenocpeacteeHHo B8 ROM supeokapTsi
- Copep>XHT KPUTHUYECKM BAXKHYIO MHOPMALMIO:
- napameTpsbl HacTpoiku PLL otaenbHbix 6nokos
- YPOBHM HANPSKEHMUS
- KOA, UHULMANN3ALMM

- KOMaHABl ynpasnexus eupgeokapToi (byte-code sequences)
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KeecT 2: Radeon ATOM BIOS

Yro xe Takoe ATOM BIOS?
CyMpauHbie peBepc-MHXeHepbl C OPYMOB NPUMNOAHANIM 3QBECY TAMHbI.
- Board-specific Hactpoiiku, xpansiwmecs HenocpeacteeHHo B8 ROM supeokapTsi
- Copep>XHT KPUTHUYECKM BAXKHYIO MHOPMALMIO:
- napameTpsbl HacTpoiku PLL otaenbHbix 6nokos
- YPOBHM HANPSKEHMUS
- KOA, UHULMANN3ALMM

- KOMaHABl ynpasnexus eupgeokapToi (byte-code sequences)

Utor: 6e3 Hero He nonyuumTtcs!

YA
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Keect 2.1: Radeon ATOM BIOS

- “Korpa ropa He uaet kK Maromety, To Maromert nger k rope” (c)

63



Keect 2.1: Radeon ATOM BIOS

- “Korpa ropa He uaet kK Maromety, To Maromert nger k rope” (c)

- A uyto byper, ecnun ckadatb 06paz ATOM BIOS us uHtepHeToB M ckopmuTb ero aparieepy Radeon?

64



Keect 2.1: Radeon ATOM BIOS

- “Korpa ropa He uget k Maromety, To Maromer uger k rope” (c)

- A uto bygerT, ecnu ckayatb o6pa3z ATOM BIOS u3 uHtepHeToB u ckopmuts ero apaitsepy Radeon?

- A BOT yTO:

— p— p— p— p— po— po— po— po— po— po— po— p—

(= Il Ve Ve Ve JyTe Ve JVe B Ve JVe Ve Jte Te JTe)

.773882]
.784416]
.793139]
.800122]
.806750]
.815985]
.8192860]
.828122]
.835870]
.840729]
.845188]
.853459]
.859210]

[drm] radeon kernel modesetting enabled.

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR

radeon 0001:01:00.0: ROM start:2a8000000 size:20000

[drm:radeon atombios init] *ERROR* Unable to find PCI I/0 BAR; using MMIO for ATOM IIO
ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000000OOLFFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - 0xO0O0OOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm:radeon ttm init] *ERROR* failed initializing buffer object driver(-12).

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.
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Keect 2.1: Radeon ATOM BIOS

- “Korpa ropa He uget k Maromety, To Maromer uger k rope” (c)

- A uto byp,

- A BOT yTO:

— p— p— p—

— p— p— p— po—

| §.845188] L(drm: raaeon tm 1ﬂlE| *ERROR® Talled 1n1l:'1at121ng putter OBJQCE dgriver(-12).

[
[

eT, ecnu ckavate 06paz ATOM BIOS u3 uutepHeToB 1 ckopMuTb ero apaieepy Radeon?

9.773882] [drm] radeon kernel modesetting enabled.

9.784416] [drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
9.793139] [drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR

9.800122] radeon 0001:01:00. e ROM start 2a8000600 size: 20000

9.815985] ATOM BIOS 113

9.819280] radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000000OO1FFFFFFF (512M used)
9.828122] radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - 0x00000OOOSFFFFFFF

9.835870] [drm] Detected VRAM RAM=512M, BAR=128M

9.840729] [drm] RAM width 64bits DDR

9.853459] radeon 0001:01:00.0: Fatal error during GPU init
9.859210] [drm] radeon: finishing device.
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Keect 2.1: Radeon ATOM BIOS e

- “Korpa ropa He uget k Maromety, To Maromer uger k rope” (c)

- A uto bygerT, ecnu ckayatb o6pa3z ATOM BIOS u3 uHtepHeToB u ckopmuts ero apaitsepy Radeon?

- A BorT utO:
[ 9.773882] [drm] radeon kernel modesetting enabled.
[ 9.784416] [drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[ 9.793139] [drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR
[ 9.800122] radeon 0001:01:00.0: ROM start:2a8000000 size:20000
[ 9.806750] [drm:radeon atombios init] *ERROR* Unable to find PCI I/0 BAR; using MMIO for ATOM IIO
[ 9.815985] ATOM BIOS: 113
[ 9.819280] radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x0P0000OOL1FFFFFFF (512M used)
[ 9.828122] radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - 0x00000OOOSFFFFFFF
[ 9.835870] [drm] Detected VRAM RAM=512M, BAR=128M
[ 9.840729] [drml RAM widih 64bits DDR
[ 9.845188] [drm:radeon ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init
[ 9.859210] [drm] radeon: finishing device.
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Keect 2.1: Radeon ATOM BIOS e

- “Korpa ropa He uget k Maromety, To Maromer uger k rope” (c)

- A uto bygerT, ecnu ckayatb o6pa3z ATOM BIOS u3 uHtepHeToB u ckopmuts ero apaitsepy Radeon?

- A BorT utO:
[ 9.773882] [drm] radeon kernel modesetting enabled.
[ 9.784416] [drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[ 9.793139] [drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR
[ 9.800122] radeon 0001:01:00.0: ROM start:2a8000000 size:20000
[ 9.806750] [drm:radeon atombios init] *ERROR* Unable to find PCI I/0 BAR; using MMIO for ATOM IIO
[ 9.815985] ATOM BIOS: 113
[ 9.819280] radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x0P0000OOL1FFFFFFF (512M used)
[ 9.828122] radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - 0x00000OOOSFFFFFFF
[ 9.835870] [drm] Detected VRAM RAM=512M, BAR=128M
[ 9.840729] [drml RAM widih 64bits DDR
[ 9.845188] [drm:radeon ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init
[ 9.859210] [drm] radeon: finishing device.

-He paboraer |
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Keect 3: 32-bit DMA on 64-bit RISC-V

- O yeM TyT peub?

[ 9.845188] [drm:radeon_ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init

(ol



Keect 3: 32-bit DMA on 64-bit RISC-V

- O yeM TyT peun?

[ 9.845188] [drm:radeon_ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init

- A BOT O ueM:

#define ENOMEM 12 /* Out of memory */
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Keect 3: 32-bit DMA on 64-bit RISC-V e

- O yeMm TyT peun?

[ 9.845188] [drm:radeon ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init

- A BOT 0 yeMm:

#define ENOMEM 12 /* Out of memory */

- He moxeMm B:

"

I HLI¥Y] is similar to %GFP DMA except that the caller requires a 32-bit
glob->dummy read page = alloc page( GFP_ZERO | GFP_DMA32); * address. Note that kmalloc(..., GFP DMA32) does not return DMA32 memory

* because the DMA32 kmalloc cache array is not implemented.

* (Reason: there is no such user in kernel).
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Keect 3: 32-bit DMA on 64-bit RISC-V e

- O yeMm TyT peun?

[ 9.845188] [drm:radeon ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init

- A BOT 0 yeMm:

#define ENOMEM 12 /* Out of memory */

- He moxeMm B:

i HLIEY is similar to %GFP DMA except that the caller requires a 32-bit
address. Note that kmalloc(..., GFP DMA32) does not return DMA32 memory
because the DMA32 kmalloc cache array is not implemented.

(Reason: there is no such user in kernel).

glob->dummy read page = alloc_page(_GFP_ZERO | GFP_DMA32);

" " " *

- 3aTto MOXeM B:

- glob->dummy read page
+ glob->dummy read page

alloc_page( GFP _ZERO | GFP_DMA32);
alloc_page(_GFP_ZERO | GFP_KERNEL);
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Keect 3: 32-bit DMA on 64-bit RISC-V e

- O yeMm TyT peun?

[ 9.845188] [drm:radeon ttm init] *ERROR* failed initializing buffer object driver(-12).
[ 9.853459] radeon 0001:01:00.0: Fatal error during GPU init

- A BOT 0 yeMm:

#define ENOMEM 12 /* Out of memory */

- He moxeMm B:

"

i HLEEP is similar to %GFP DMA except that the caller requires a 32-bit
glob->dummy read page = alloc page( GFP_ZERO | GFP_DMA32); * address. Note that kmalloc(..., GFP DMA32) does not return DMA32 memory

* because the DMA32 kmalloc cache array is not implemented.

* (Reason: there is no such user in kernel).

- 3aTto MOXeM B:

- glob->dummy read page
+ glob->dummy read page

alloc_page( GFP ZERO | GFP _DMA32);
alloc_page( GFP ZERO | GFP KERNEL);

- Cucrema y Hac 64-bit, a namats 3anpawmeatot gns 32-bit DMA, xMMMMMMM )
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[Moracunu ownbku, a yto ganblue?

O WWWWWWWLWWLWWYWOYYOOYOYOO

.774263]
.784770]
.793487]
.800543]
.807190]
.816353]
.819637]
.828460]
.836202]
.841053]
.845460]
.850463]
.855727]
.860404]
.869490]
.875753]
.881660]
.887379]
.914543]
.922444]

[drm] radeon kernel modesetting enabled.

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon_device init] *ERROR* Unable to find PCI I/0 BAR

radeon 0001:01:00.0: ROM start:2a8000000 size:20000

[drm:radeon_atombios init] *ERROR* Unable to find PCI I/O BAR; using MMIO for ATOM IIO
ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000000OO1FFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00O0OOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

[drm] Loading RV716 Microcode

radeon 0001:01:00.0: Direct firmware load for radeon/RV710 me.bin failed with error -2
ré00 cp: Failed to load firmware "radeon/RV710 me.bin"

[drm:rv770 _init] *ERROR* Failed to load firmware!

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

[drm] radeon: ttm finalized

radeon: probe of 0001:01:00.0 failed with error -2
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.774263]
.784770]
.793487]
.800543]
.807190]
.816353]
.819637]
.828460]
.836202]
.841053]

[Moracunu ownbku, a yto ganblue?

[drm] radeon kernel modesetting enabled.

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon_device init] *ERROR* Unable to find PCI I/0 BAR

radeon 0001:01:00.0: ROM start:2a8000000 size:20000

[drm:radeon_atombios init] *ERROR* Unable to find PCI I/O BAR; using MMIO for ATOM IIO
ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000000OO1FFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00O0OOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[
[
[
[
[
[
[
[
[
[
[
[
[

— p— p— p— p— p—

.845460]
.850463]
.855727]

.869490]
.875753]
.881660]
.887379]
.914543]
.922444]

(Y= Ve JaTe e e e te JUeQyteJute] (ot te te Jule Rute JUe e JteJte)

[drm] radeon: 512M of VRAM memory ready
[drm] radeon: 1024M of GTT memory ready.
[drm] Loadlng RV719 Microcode

: irmware load for radeon/R
réeeo cp: Falled to load firmware "radeon/RV710 me.bin"
[drm:rv770 _init] *ERROR* Failed to load firmware!
radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

[drm] radeon: ttm finalized

radeon: probe of 0001:01:00.0 failed with error -2

D me.bin failed with error -2
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9
9
9
9
9
9
9

.774263]
.784770]
.793487]
.800543]
.807190]
.816353]
.819637]
.828460]
.836202]
.841053]
.845460]
.850463]

9.855727] [drm] Loading RV710 Microcode

.860404]
.869490]
.875753]
.881660]
.887379]
.914543]
.922444]

[drm] radeon kernel modesetting enabled.

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR

radeon 0001:01:00.0: ROM start:2a8000000 size:20000

[drm: radeon_atombios init] *ERROR* Unable to find PCI I/O BAR; using MMIO for ATOM IIO
ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000000OOL1FFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - 0x00OOOBOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

radeon 0001:01:00.0: Direct firmware load for radeon/RV710 me.bin failed with error -2
ré00 cp: Failed to load firmware "radeon/RV710 me.bin"

[drm:rv770 _init] *ERROR* Failed to load firmware!

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

[drm] radeon: ttm finalized

radeon: probe of 0001:01:00.0 failed with error -2

-He paboraer |
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9
9
9
9
9
9
9
9
9
9
9
9

P p— p— e e ey ey [p— p— p— p— — p— p— p— p— po— po— po— po—

9
9
9
9
9
9
9

.774263]
.784770]
.793487]
.800543]
.807190]
.816353]
.819637]
.828460]
.836202]
.841053]
.845460]
.850463]

9.855727] [drm] Loading RV710 Microcode

.860404]
.869490]
.875753]
.881660]
.887379]
.914543]
.922444]

[drm] radeon kernel modesetting enabled.

[drm] initializing kernel modesetting (RV710 0x1002:0x954F 0x1002:0x954F 0x00).
[drm:radeon device init] *ERROR* Unable to find PCI I/0 BAR

radeon 0001:01:00.0: ROM start:2a8000000 size:20000

[drm: radeon_atombios init] *ERROR* Unable to find PCI I/O BAR; using MMIO for ATOM IIO
ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000000OOL1FFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox0000OOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

radeon 0001:01:00.0: Direct firmware load for radeon/RV710 me.bin failed with error -2
ré00 cp: Failed to load firmware "radeon/RV710 me.bin"

[drm:rv770 _init] *ERROR* Failed to load firmware!

radeon 0001:01:00.0: Fatal error during GPU init

[drm] radeon: finishing device.

[drm] radeon: ttm finalized

radeon: probe of 0001:01:00.0 failed with error -2

- Tyt okasanocs npouue:

CONFIG EXTRA FIRMWARE="radeon/RV710 pfp.bin radeon/RV710 me.bin radeon/R700 rlc.bin radeon/RV710 smc.bin radeon/RV710 uvd.bin"
CONFIG EXTRA FIRMWARE DIR="/lib/firmware"
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.867353]
.870590]
.879396]
.887122]
.891970]
.896392]
.901373]
.906582]
.910825]
.918077]

ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x000POOOOLIFFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00OOOOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

[drm] Loading RV71@ Microcode

[drm] Internal thermal controller with fan control

[drm:radeon pm init] *ERROR* radeon: dpm initialization failed
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10.
10
10.
10
10
10.
10.
10.
10
10.

e

.867353]
.870590]
.879396]
.887122]
.891970]
.896392]
.901373]
.906582]
.910825]
.918077]

.938880]
.963237]

411316]

.419282]

423603]

.431680]
.624311]

634948]
641885]
652699]

.952329]

961346]

ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - Ox0000OOOOLIFFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00OOOOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

[drm] Loading RV71@ Microcode

[drm] Internal thermal controller with fan control

[drm:radeon pm init] *ERROR* radeon: dpm initialization failed

[drm] GART: num cpu pages 262144, num gpu pages 262144
[drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie gen2=0
[drm] PCIE GART of 1024M enabled (table at ©6x000000000014C000).

radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.0:
radeon 0001:01:00.

[drm] radeon: irq

0: WB enabled

0: fence driver on ring © use gpu addr ©x0000000020000c00

0: fence driver on ring 3 use gpu addr ©x0000000020000c0c

0: fence driver on ring 5 use gpu addr ©x000000000005c598

0: radeon: MSI limited to 32-bit

@: arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits
initialized.

[drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(0x8504)=0xCAFEDEAD)

radeon 0001:01:00.

0: disabling GPU acceleration

<<< Here
<<<< And here
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.867353]
.870590]
.879396]
.887122]
.891970]
.896392]
.901373]
.906582]
.910825]

ATOM

BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - Ox000000OOL1FFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox000000OOSFFFFFFF

[drm]
[drm]
[drm]
[drm]
[drm]
[drm]

Detected VRAM RAM=512M, BAR=128M

RAM width 64bits DDR

radeon: 512M of VRAM memory ready

radeon: 1024M of GTT memory ready.

Loading RV710 Microcode

Internal thermal controller with fan control

9.918077]

[drm:

radeon_pm _1init] *ERROR* radeon: dpm initialization Tailed

P p— p— p— pe— pe— p— pe— p— p— p— p—

10
10
10
10
10
10.
10.
10.
10
10.

.938880]
.963237]
.411316]
.419282]
.423603]
.431680]
.624311]

634948]
641885]
652699]

.952329]

961346]

[drm] GART: num cpu pages 262144, num gpu pages 262144
[drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie gen2=0
[drm] PCIE GART of 1024M enabled (table at ©6x000000000014C000).

radeon
radeon
radeon
radeon
radeon
radeon

0001:01:00.0: WB enabled

0001:01:00.0: fence driver on ring © use gpu addr ©x0000000020000c00

0001:01:00.0: fence driver on ring 3 use gpu addr ©x0000000020000c0c

0001:01:00.0: fence driver on ring 5 use gpu addr ©x000000000005c598

0001:01:00.0: radeon: MSI limited to 32-bit

0001:01:00.0: arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits

[drm] radeon: irq initialized.
[drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(0x8504)=0xCAFEDEAD)

radeon

0001:01:00.0: disabling GPU acceleration

<<< Here
<<<< And here
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.879396]
.887122]
.891970]
.896392]
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ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - Ox0000OOOOLIFFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00OOOOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

[drm] Loading RV710 Microcode

[drm] Internal thermal controller with fan control

9.918077]

[drm:radeon pm init] *ERROR* radeon: dpm 1initlalization failed

9.938880]

9.963237]
10.411316]
10.419282]
10.423603]
10.431680]
10.624311
10.634948]

10.641885] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits

10.652699]
10.952329]
10.961346]

[drm] GART: num cpu pages 262144, num gpu pages 262144

[drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie gen2=0
[drm] PCIE GART of 1024M enabled (table at ©x000000000014C000).

radeon 0001:01:00.0: WB enabled

radeon 0001:01:00.0: fence driver on ring © use gpu addr ©x0000000020000c00
radeon 0001:01:00.0: fence driver on ring 3 use gpu addr ©0x0000000020000c0c
radeon 0001:01:00.0: fence driver on ring 5 use gpu addr 0x000000000005c598

radeon 0001:01:00.0: radeon: MSI limited to 32-bit

[drm] radeon: irq initialized.
[drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)
radeon 0001:01:00.0: disabling GPU acceleration

<<< Here
<<<< And here
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DRM nognsancs!

P e p— e p— p— e e e e e e e p— p— p— p— p—

11.
11.
.076696]
.079563]
11.
11.
11.
.097330]
11.
11.
11.
11.
11.

11
11

11

12
12
12
12
12
12
12

069137]
073553]

0821671
0896571
092646]

101664]
104749]
107436]
114977]
118025]

.772254]
.776680]
.780955]
.784100]
.787408]
.792625]
.800019]

[drm] Radeon Display Connectors

[drm] Connector 0:

[drm] DVI-I-1

[drm] HPD4

[drm] DDC: 0x7f10 0x7f10 0x7f14 0x7f14 0x7f18 0x7f18 Ox7flc 0x7flc
[drm] Encoders:

[drm] CRT1: INTERNAL KLDSCP_DAC1
[drm] DFP1: INTERNAL UNIPHY2
[drm] Connector 1:

[drm]  VGA-1

[drm] DDC: Ox7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 Ox7e5c 0x7e5c
[drm]  Encoders:

[drm] CRT2: INTERNAL KLDSCP DAC2

[drm] fb mappable at 0x2A034D000

[drm] vram apper at ©x2A0000000

[drm] size 9216000

[drm] fb depth is 24

[drm] pitch is 7680

radeon 0001:01:00.0: [drm] fb@: radeondrmfb frame buffer device
[drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor ©
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11

11

12
12
12
12
12
12
12

P e p— e p— p— e e e e e e e p— p— p— p— p—

11.
11.
11.

069137]
073553]
076696]

.079563]
11.
11.
11.
.097330]
11.
11.
11.
11.
11.

0821671
0896571
092646]

101664]
104749]
107436]
114977]
118025]

.772254]
.776680]
.780955]
.784100]
.787408]
.792625]
.800019]

[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]

Radeon Display Connectors
Connector 0O:
DVI-I-1
HPD4
DDC: 0x7f10 0x7f10 0x7f14 0x7f14 0x7f18 0x7f18 Ox7flc 0x7flc
Encoders:
CRT1: INTERNAL KLDSCP DAC1
DFP1: INTERNAL UNIPHY2
Connector 1:
VGA-1
DDC: Ox7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 Ox7e5c 0x7e5c
Encoders:
CRT2: INTERNAL KLDSCP DAC2
fb mappable at 0x2A034D000
vram apper at 0x2A0000000
size 9216000
fb depth is 24
pitch is 7680

radeon 0001:01:00.0: [drm] fb@®: radeondrmfb frame buffer device

[drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor ©

- Hawa kapra trenepb BugHa B Linux!

root@ubuntu:~# 1ls /dev/dri/

by-path

card®

renderD128
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11

12
12
12
12
12
12
12

P e p— e p— p— e e e e e e e p— p— p— p— p—

11.
11.
11.

069137]
073553]
076696]

.079563]
11.
11.
11.
11.
11.
11.
11.
11.
11.

0821671
0896571
092646]
097330]
101664]
104749]
1074361
114977]
118025]

.772254]
.776680]
.780955]
.784100]
.787408]
.792625]
.800019]

[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]
[drm]

Radeon Display Connectors
Connector 0O:
DVI-I-1
HPD4
DDC: 0x7f10 0x7f10 0x7f14 0x7f14 0x7f18 0x7f18 Ox7flc 0x7flc
Encoders:
CRT1: INTERNAL KLDSCP DAC1
DFP1: INTERNAL UNIPHY2
Connector 1:
VGA-1
DDC: Ox7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0x7e5c
Encoders:
CRT2: INTERNAL KLDSCP DAC2
fb mappable at 0x2A034D000
vram apper at 0x2A0000000
size 92166000
fb depth is 24
pitch is 7680

radeon 0001:01:00.0: [drm] fb@®: radeondrmfb frame buffer device

[drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor ©

- Hawa kapra trenepb BugHa B Linux!

root@ubuntu:~# 1ls /dev/dri/

by-path

card®

renderD128 nuwem Hanpsmyto eo framebuffer..

cat /dev/urandom > /dev/fb0
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¢ @Take apicture MWJRecord aVideo Y Capture a Burst =

- Ho akpaH no-npexHemy uepHbiii. becnpoceetHo. Onsatb Tynuk!
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Kamoso

¢ @Take apicture MWJRecord aVideo Y Capture a Burst =
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Camas TeMHOS HOYb - Nepep, PACCBETOM

- Ha 3atom Hawa MCTopuUa Nnerko Morna 3aKOH4YMUTbCA...

Q2



Camas TeMHOS HOYb - Nepep, PACCBETOM

- Ha 3ToM Hawa ucropums nerko Mmorna 3akoH4MTbCS... HO bor cxanunca Hap HecyacTHBIMM MHXEHEPAMM — U NpUno o3apexuell
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AN
Camas TeMHOS HOYb - Nepep, PACCBETOM DLe

- Ha 3ToM Hawa ucropums nerko Mmorna 3akoH4MTbCS... HO bor cxanunca Hap HecyacTHBIMM MHXEHEPAMM — U NpUno o3apexuell

11.069137] [drm] Radeon Display Connectors

11.073553] [drm] Connector 0O:

11.076696] [drm] DVI-I-1

11.079563] [drm] HPD4

11.082167]1 [drm] DDC: 0x7f10 Ox7f10 Ox7f14 0x7f14 O0x7f18 0x7f18 Ox7flc Ox7flc
11.089657] [drm]  Encoders:

11.092646] [drm] CRT1: INTERNAL KLDSCP DAC1

11.097330] [drm] DFP1: INTERNAL UNIPHY2

11.101664] [drm] Connector 1:

11.104749] [drm] VGA-1

11.107436] [drm] DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0Ox7e5c 0x7e5c¢
11.114977] [drm]  Encoders:

11.118025] [drm] CRT2: INTERNAL KLDSCP DAC2

12.772254] [drm] fb mappable at 0x2A034D000

12.776680] [drm] vram apper at ©x2A0000000

12.780955] [drm] size 9216000

12.784100] [drm] fb depth is 24

12.787408] [drm] pitch is 7680

12.792625] radeon 0001:01:00.0: [drm] fb®: radeondrmfb frame buffer device
12.800019] [drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor O

— p— p— p— p— p— — p— p— p— p— p— p— p— p— po— po— po— p— po—
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- Ha 3ToM Hawa ucropums nerko Mmorna 3akoH4MTbCS... HO bor cxanunca Hap HecyacTHBIMM MHXEHEPAMM — U NpUno o3apexuell

11.069137] [drm] Radeon Display Connectors

11.073553] [drm] Connector O:

11.076696] [drm]

11.079563] [drm] HPD4

11.082167]1 [drm] DDC: 0x7f10 Ox7f10 Ox7f14 0x7f14 O0x7f18 0x7f18 Ox7flc Ox7flc
11.089657] [drm]  Encoders:

11.092646] [drm] CRT1: INTERNAL KLDSCP DAC1

11.097330] [drm] DFP1: INTERNAL UNIPHY2

11.101664] [drm] Connector 1:

11.104749] [drm] VGA-1

11.107436] [drm] DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0Ox7e5c 0x7e5c¢
11.114977] [drm]  Encoders:

11.118025] [drm] CRT2: INTERNAL KLDSCP DAC2

12.772254] [drm] fb mappable at 0x2A034D000

12.776680] [drm] vram apper at ©x2A0000000

12.780955] [drm] size 9216000

12.784100] [drm] fb depth is 24

12.787408] [drm] pitch is 7680

12.792625] radeon 0001:01:00.0: [drm] fb®: radeondrmfb frame buffer device
12.800019] [drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor O

— p— p— p— p— p— — p— p— p— p— p— p— p— p— po— po— po— p— po—
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- Ha 3ToM Hawa ucropums nerko Mmorna 3akoH4MTbCS... HO bor cxanunca Hap HecyacTHBIMM MHXEHEPAMM — U NpUno o3apexuell

11.069137] [drm] Radeon Display Connectors

11.073553] [drm] Connector O:

11.076696] [drm]

11.079563] [drm] HPD4

11.082167]1 [drm] DDC: 0x7f10 Ox7f10 Ox7f14 0x7f14 O0x7f18 0x7f18 Ox7flc Ox7flc
11.089657] [drm]  Encoders:

11.092646] [drm] CRT1: INTERNAL KLDSCP DAC1

11.097330] [drm] DFP1: INTERNAL UNIPHY2

11.101664] [drm] Connector 1:

11.104749] [drm]

11.107436] [drm] DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0x7e5c
11.114977] [drm]  Encoders:

11.118025] [drm] CRT2: INTERNAL KLDSCP DAC2

12.772254] [drm] fb mappable at 0x2A034D000

12.776680] [drm] vram apper at ©x2A0000000

12.780955] [drm] size 9216000

12.784100] [drm] fb depth is 24

12.787408] [drm] pitch is 7680

12.792625] radeon 0001:01:00.0: [drm] fb®: radeondrmfb frame buffer device
12.800019] [drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor O
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11.118025] [drm] CRT2: INTERNAL KLDSCP DAC2

12.772254] [drm] fb mappable at 0x2A034D000

12.776680] [drm] vram apper at ©x2A0000000

12.780955] [drm] size 9216000

12.784100] [drm] fb depth is 24

12.787408] [drm] pitch is 7680

12.792625] radeon 0001:01:00.0: [drm] fb®: radeondrmfb frame buffer device
12.800019] [drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor O
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- Ha 3ToM Hawa ucropums nerko Mmorna 3akoH4MTbCS... HO bor cxanunca Hap HecyacTHBIMM MHXEHEPAMM — U NpUno o3apexuell

11.069137] [drm] Radeon Display Connectors

11.073553] [drm] Connector O:

11.076696] [drm]

11.079563] [drm] HPD4

11.082167]1 [drm] DDC: 0x7f10 Ox7f10 Ox7f14 0x7f14 O0x7f18 0x7f18 Ox7flc Ox7flc
11.089657] [drm]  Encoders:

11.092646] [drm] CRT1: INTERNAL KLDSCP DAC1

11.097330] [drm] DFP1: INTERNAL UNIPHY2

11.101664] [drm] Connector 1:

11.104749] [drm]

11.107436] [drm] DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0x7e5c
11.114977] [drm]  Encoders:

11.118025] [drm] CRT2: INTERNAL KLDSCP DAC2

12.772254] [drm] fb mappable at 0x2A034D000

12.776680] [drm] vram apper at ©x2A0000000

12.780955] [drm] size 9216000

12.784100] [drm] fb depth is 24

12.787408] [drm] pitch is 7680

12.792625] radeon 0001:01:00.0: [drm] fb®: radeondrmfb frame buffer device
12.800019] [drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor O
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Camas TeMHOS HOYb - Nepep, PACCBETOM DLe

- Ha 3ToM Hawa ucropums nerko Mmorna 3akoH4MTbCS... HO bor cxanunca Hap HecyacTHBIMM MHXEHEPAMM — U NpUno o3apexuell

11.069137] [drm] Radeon Display Connectors

11.073553] [drm] Connector O:

11.076696] [drm]

11.079563] [drm] HPD4

11.082167]1 [drm] DDC: 0x7f10 Ox7f10 Ox7f14 0x7f14 O0x7f18 0x7f18 Ox7flc Ox7flc
11.089657] [drm]  Encoders:

11.092646] [drm] CRT1: INTERNAL KLDSCP DAC1

11.097330] [drm] DFP1: INTERNAL UNIPHY2

11.101664] [drm] Connector 1:

11.104749] [drm]

11.107436] [drm] DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0x7e5c
11.114977] [drm]  Encoders:

11.118025] [drm] CRT2: INTERNAL KLDSCP DAC2

12.772254] [drm] fb mappable at 0x2A034D000

12.776680] [drm] vram apper at ©x2A0000000

12.780955] [drm] size 9216000

12.784100] [drm] fb depth is 24

12.787408] [drm] pitch is 7680

12.792625] radeon 0001:01:00.0: [drm] fb®: radeondrmfb frame buffer device
12.800019] [drm] Initialized radeon 2.50.0 20080528 for 0001:01:00.0 on minor O

— p— p— p— p— p— — p— p— p— p— p— p— p— p— po— po— po— p— po—

- Ecnu npucMotpetsbes k doTo, To BUAHO, 4TO BUAeokapTa nogknioyeHa no HDMI..
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Hello World!

- Hello World 8 mupe GPU ebirnagut umenHo Tak )

cat /dev/urandom > /dev/fb0
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PJRecord a Video

W Capture a Burst
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Hello World!

- Hello World 8 mupe GPU ebirnagut umenHo Tak )

cat /dev/urandom > /dev/fb0

- 9710 6bIn OrpoMHbIi ycnex!
Proof of Concept, koTopbiit nokaszan, uto:

@Take aPicture  MJRecord a Video

W Capture a Burst
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- Hello World 8 mupe GPU ebirnagut umenHo Tak )

@Take aPicture MWJRecordaVideo W Capture a Burst

cat /dev/urandom > /dev/fb0
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Proof of Concept, koTopbiit nokaszan, uto:

- Radeon moxHo ckpectuts ¢ RISC-V FPGA

- Radeon moxet pabotats ¢ copemeHHbIM sapoMm Linux 6.6
- Crenp cobpaH KoppekTHO

- Uckats x86 Desktop, RaspberryPi He HyxHO

- MokynaTtb HOBYIO KAPTY.. MOXET U HE HYXHO)




Hello World!

- Hello World 8 mupe GPU ebirnagut umenHo Tak )

cat /dev/urandom > /dev/fb0
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Hello World!

- Hello World 8 mupe GPU ebirnagut umenHo Tak )

cat /dev/urandom > /dev/fb0

- 9710 6bIn OrpoMHbIi ycnex!
Proof of Concept, koTopbiit nokaszan, uto:

- Radeon moxHo ckpectuts ¢ RISC-V FPGA

- Radeon moxet pabotats ¢ copemeHHbIM sapoMm Linux 6.6
- Crenp cobpaH KoppekTHO

- Uckats x86 Desktop, RaspberryPi He HyxHO

- MokynaTtb HOBYIO KAPTY.. MOXET U HE HYXHO)

@Take aPicture  MJRecord a Video

W Capture a Burst

- OHo xueo!
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- Konnern nomornu c nogeemom Wayland, u Ml npoeenu
nepsbie TeCTbl

- Wayland pa6otaet tonsko Hanpsmyio ¢ fb0

weston --seat=/run/seatd.sock -B fbdev-backend.so --device=/dev/fb@
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- Konnern nomornu c nogeemom Wayland, u Ml npoeenu
nepsbie TeCTbl

- Wayland pa6otaet tonsko Hanpsmyio ¢ fb0

weston --seat=/run/seatd.sock -B fbdev-backend.so --device=/dev/fb@

Wayland 6e3 GPU-akcenepauum

- Npu sToM NnpounssogmTenbHoOCTL

27
27
28
26
26
26
26
26
22

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

(SRS, T I, T, R T, R, |
BN - R RO

seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds

N RS R S RS R RS ]

.400
.006
.212
.180
.067
.120
.042
.131
.043

FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS

YA

/usr/bin/es2gears wayland

©)rake aPicture  HRecordaVideo  H Capture a
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Wayland 6e3 GPU-akcenepauum

- Konnern nomornu c nogeemom Wayland, u Ml npoeenu
nepsbie TeCTbl

- Wayland pa6otaet tonsko Hanpsmyio ¢ fb0

weston --seat=/run/seatd.sock -B fbdev-backend.so --device=/dev/fb@

- anI 3TOM NPON3BOANTENIBHOCTb /usr/bin/es2gears wayland
27 frames in 5.0 seconds = 5.400 FPS
27 frames in 5.4 seconds = 5.006 FPS
28 frames in 5.4 seconds = 5.212 FPS
26 frames in 5.0 seconds = 5.180 FPS
26 frames in 5.1 seconds = 5.067 FPS weston --continue-without-input --drm-device=cardé --seat=/run/seatd.sock
26 frameS in 5.1 SeCondS — 5.120 FPS 3673.010275] ------------ [ cut here 1------------
26 frames in 5.2 seconds = 5.042 FPS 3673.015137] trying to bind memory to unlnit}alized GART ! )
. 3673.021329] WARNING: CPU: © PID: 1456 at drivers/gpu/drm/radeon/radeon_gart.c:297 radeon_gart bind+@xde/0xe4
26 frames in 5.1 seconds = 5.131 FPS 3673.031360] Modules linked in:
22 frames in 5.4 Seconds = 4.043 FPS 3673.034528] CPU: @ PID: 1456 Comm: weston Not tainted 6.1.52-00009-g4fc0a98f88bc-dirty #43
. = . 3

3673.042866] Hardware name: ELC-T board (DT)

3673.047094] epc : radeon_gart_bind+0xde/Oxe4

3673.051453] ra : radeon_gart_bind+0xde/0Oxed

3673.055802] epc : ffffffffg8e5406be ra : ffffffff805406be sp : ffffffc8442fb940
3673.063061] gp : ffffffff815b5080 tp : ffffffd8e1d38b4e tO : 7420676€69797274
3673.070310] t1 : 0PPAOOOAOOOOOOT74 t2 : 617420676e697972 sO : ffffffc8442fb9ae
3673.077569] sl : ffffffd825690878 a0 : 000AOEEEAOOOOO2d al : ffffffd8fddb6590
3673.084830] a2 : ffffffd8fddc2568 a3 : ad :

3673.092089] a5 : a6 : a7 : 38
3673.099332] s2 : ffffffdgse2e18000 s3 : ffffffc8442fbb36 s4 : 000POEEEAAOOOOOO
3673.106582] s5 : ffffffc8442fba98 s6 : ffffffdsessf79ee s7 : 000EEEEEEAOEOOO1
3673.113827] s8 : ffffffdse2e186f0 s9 : 0PPAEEEEAOOOOOOL s10: ffffffd825690800
3673.121070] s11: ffffffdsessf7ase t3 : ffffffff8l5ca60f t4 : ffffffff8l5ca60f
3673.128313] t5 : ffffffff815ca610 t6 : ffffffc8442fb718

3673.133656] status: 0000000200000120 badaddr: ©0000000000000000 cause: ©0000000000000003
3673.141594] [<ffffffff805406be>] radeon_gart bind+0xde/0xed

3673.147267] [<ffffffff8053e4b6>] radeon bo move+0x98/0x41le

3673.152834] [<ffffffff8051eed48>] ttm bo handle move mem+0x8a/0x154
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.867353]
.870590]
.879396]
.887122]
.891970]
.896392]
.901373]
.906582]
.910825]
.918077]

.938880]
.963237]
.411316]
.419282]
.423603]
.431680]
.624311]
.634948]
.641885]
.652699]
.952329]
.961346]

ATOM BIOS: 113

radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x00OOOOOOLFFFFFFF (512M used)
radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox0OOOBOOOSFFFFFFF

[drm] Detected VRAM RAM=512M, BAR=128M

[drm] RAM width 64bits DDR

[drm] radeon: 512M of VRAM memory ready

[drm] radeon: 1024M of GTT memory ready.

[drm] Loading RV71@ Microcode

[drm] Internal thermal controller with fan control

[drm:radeon_pm init] *ERROR* radeon: dpm initialization failed

[drm] GART: num cpu pages 262144, num gpu pages 262144
[drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie_gen2=0
[drm] PCIE GART of 1024M enabled (table at ©x000000000014C000) .

radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.

[drm] radeon: irq

OOOOO

e-

WB enabled

fence driver on ring @ use gpu addr ©x0000000020000c00

fence driver on ring 3 use gpu addr ©x0000000020000cOc

fence driver on ring 5 use gpu addr ©x000000000005c598

radeon: MSI limited to 32-bit

arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits

initialized.
[drm:r600_ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)
radeon 0001:01:00.0: disabling GPU acceleration

<<< Here
<<<< And here
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[ 9.867353] ATOM BIOS: 113

[ 9.870590] radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x00OOOOOOLIFFFFFFF (512M used)
[ 9.879396] radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00O0BOOOSFFFFFFF

[ 9.887122] [drm] Detected VRAM RAM=512M, BAR=128M

[ 9.891970] [drm] RAM width 64bits DDR

[ 9.896392] [drm] radeon: 512M of VRAM memory ready

[ 9.901373] [drm] radeon: 1024M of GTT memory ready.

[ 9.906582] [drm] Loading RV710 Microcode

14bh £ ~ond o]
I [ 9.918077] [drm:radeon pm_init] *ERROR* radeon: dpm initialization failed I

9.938880] [drm] GART: num cpu pages 262144, num gpu pages 262144
9.963237] [drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie_gen2=0
10.411316] [drm] PCIE GART of 1024M enabled (table at ©x000000000014C000).

10.419282] radeon 0001:01:00.0: WB enabled
10.423603] radeon 0001:01:00.0: fence driver on ring © use gpu addr ©0x0000000020000c00
10.431680] radeon 0001:01:00.0: fence driver on ring 3 use gpu addr ©x0000000020000c0c
0: fence driver on ring 5 use gpu addr 6x000000000005c598
10.634948] radeon 0001:01:00.0: radeon: MSI limited to 32-bit <<< Here
10.641885] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits <<<< And here

10.652699] [drm] radeon: irq initialized.
10.952329] [drm:r600_ring test] *ERROR* radeon: ring @ test failed (scratch(0x8504)=0xCAFEDEAD)

[
[
[
[
[
[
[ 10.624311] radeon 0001:01:00.
[
[
[
[
[ 10.961346] radeon 0001:01:00.0: disabling GPU acceleration
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[ 9.867353] ATOM BIOS: 113

[ 9.870590] radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x00OOOOOOLIFFFFFFF (512M used)
[ 9.879396] radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00O0BOOOSFFFFFFF

[ 9.887122] [drm] Detected VRAM RAM=512M, BAR=128M

[ 9.891970] [drm] RAM width 64bits DDR

[ 9.896392] [drm] radeon: 512M of VRAM memory ready

[ 9.901373] [drm] radeon: 1024M of GTT memory ready.

[ 9.906582] [drm] Loading RV710 Microcode

14bh £ ~ond o]
I [ 9.918077] [drm:radeon pm_init] *ERROR* radeon: dpm initialization failed I

[ 9.938880] [drm] GART: num cpu pages 262144, num gpu pages 262144

[ 9.963237] [drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie_gen2=0
[ 10.411316] [drm] PCIE GART of 1024M enabled (table at 6x000000000014C000).

[ 10.419282] radeon 0001:01:00.0: WB enabled
[
[
[

10.423603] radeon 0001:01:00.0: fence driver on ring © use gpu addr ©0x0000000020000c00

10.431680] radeon 0001:01:00.0: fence driver on ring 3 use gpu addr ©x0000000020000c0c

10.624311] radeon 0001:01:00.0: fence driver on ring 5 use gpu addr 0x000000000005c598

: radeon: MSI limited to 32-bit <<< Here

: arch assigned 64-bit MSI address 0x40253d00@ but device only supports 32 bits <<<< And here

10.634948] radeon 0001:01:00.
10.641885] radeon 0001:01:00.
.652699] [drm] radeon: irq 1n1t1a112ed

10.952329] [drm:r600_ring test] *ERROR* radeon: ring @ test failed (scratch(0x8504)=0xCAFEDEAD)
10.961346] radeon 0001:01:00.0: disabling GPU acceleration

CDCDOOO@

————
[
(<]
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[ 9.867353] ATOM BIOS: 113

[ 9.870590] radeon 0001:01:00.0: VRAM: 512M 0x0000000000000000 - 0x00OOOOOOLIFFFFFFF (512M used)
[ 9.879396] radeon 0001:01:00.0: GTT: 1024M 0x0000000020000000 - Ox00O0BOOOSFFFFFFF

[ 9.887122] [drm] Detected VRAM RAM=512M, BAR=128M

[ 9.891970] [drm] RAM width 64bits DDR

[ 9.896392] [drm] radeon: 512M of VRAM memory ready

[ 9.901373] [drm] radeon: 1024M of GTT memory ready.

[ 9.906582] [drm] Loading RV710 Microcode

14+bh £ ~ond o]
I [ 9.918077] [drm:radeon pm_init] *ERROR* radeon: dpm initialization failed I

9.938880] [drm] GART: num cpu pages 262144, num gpu pages 262144
9.963237] [drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie_gen2=0
10.411316] [drm] PCIE GART of 1024M enabled (table at ©x000000000014C000).

10.419282] radeon 0001:01:00.0: WB enabled
10.423603] radeon 0001:01:00.0: fence driver on ring © use gpu addr ©0x0000000020000c00
10.431680] radeon 0001:01:00.0: fence driver on ring 3 use gpu addr ©x0000000020000c0c
0: fence driver on ring 5 use gpu addr 6x000000000005c598
10.634948] radeon 0001:01:00.0: radeon: MSI limited to 32-bit <<< Here
10.641885] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits <<<< And here

10.652699] [drm] radeon: irq initialized.
10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(0x8504)=0xCAFEDEAD)

[
[
[
[
[
[
[ 10.624311] radeon 0001:01:00.
[
[
[
[
[ 10.961346] radeon 0001:01:00.0: disabling GPU acceleration

- BosbmeM nepeyio!
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KeecTt 5: DPM initialization failed

9.918077] [drm:radeon pm init] *ERROR* radeon: dpm initialization failed

YA

e
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KeecTt 5: DPM initialization failed e

[ 9.918077] [drm:radeon pm init] *ERROR* radeon: dpm initialization failed

- Okasanocs, yto DPM - 310 Dynamic Power Management, “pasron” kapTtbl nog Harpy3ko#, oTkntoueHne 61okoe gnis power save
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KeecTt 5: DPM initialization failed I

[ 9.918077] [drm:radeon pm init] *ERROR* radeon: dpm initialization failed

=
O

- Okasanocs, yto DPM - 310 Dynamic Power Management, “pasron” kapTtbl nog Harpy3ko#, oTkntoueHne 61okoe gnis power save

- Puitbe popyMoOB HOMEKHYO, YTO NIOAM CTPAAAIOT, ecnm 3ToT 6ok paboTaeT HekoppekTHO (MHOrpa aapo obHoBNSETCS, U YTO-TO
oTsanueaetcs), U BnonHe obxopstcs 6e3 Hero, ecnu ero HAMEPEHHO BbIKMIOYUTb



i
KeecTt 5: DPM initialization failed e

[ 9.918077] [drm:radeon pm init] *ERROR* radeon: dpm initialization failed

- Okasanocs, yto DPM - 310 Dynamic Power Management, “pasron” kapTtbl nog Harpy3ko#, oTkntoueHne 61okoe gnis power save

- Puitbe popyMoOB HOMEKHYO, YTO NIOAM CTPAAAIOT, ecnm 3ToT 6ok paboTaeT HekoppekTHO (MHOrpa aapo obHoBNSETCS, U YTO-TO
oTBANMBAETCA), U BnonHe obxoasatcsa 6e3 Hero, ecnm ero HAMePEHHO BbIKIOYUTb

- HAW NyTb — HEe CBA3bIBATbLCA, €C/ZIM OHO He HYXHO

bootargs

"earlycon=sbi console=ttyS0,115200 nvme.io queue depth=8 root=/dev/nvmeOnlpl rootfstype=ext4 rw rootwait";
bootargs

"earlycon=sbi console=ttyS0,115200 nvme.io queue depth=8 radeon.dpm=0 root=/dev/nvme®nlpl rootfstype=ext4 rw rootwait";



KeecTt 5: DPM initialization failed

[ 9.918077] [drm:radeon pm init] *ERROR* radeon: dpm initialization failed

- Okasanocs, yto DPM - 310 Dynamic Power Management, “pasron” kapTtbl nog Harpy3ko#, oTkntoueHne 61okoe gnis power save

- Puitbe popyMoOB HOMEKHYO, YTO NIOAM CTPAAAIOT, ecnm 3ToT 6ok paboTaeT HekoppekTHO (MHOrpa aapo obHoBNSETCS, U YTO-TO
oTsanueaetcs), U BnonHe obxopstcs 6e3 Hero, ecnu ero HAMEPEHHO BbIKMIOYUTb

- HAW NyTb — HEe CBA3bIBATbLCA, €C/ZIM OHO He HYXHO

bootargs
bootargs

earlycon =sbi console=ttyS0,115200 nvme.io queue depth=8 root=/dev/nvme®nlpl rootfstype=ext4 rw rootwait"
arl /con= sbi consolc tt SO 115200 nvme.io_queue depth=8 radeon. dpm 0 root=/dev/ n»meOnlpl rootfstype= ext» rw rootwait";

- coobLyeHMe OT ApaiiBepa MCYe3No — HO aKcenepauus He 3apabotana. Ho Mul X He aymanu, uto ByaeT nerko?

YA
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Y1o panbwe?

10

10

10

.938880]
.963237]
.411316]
10.
10.
10.
10.
10.
10.

419282]
423603]
431680]
624311]
634948]
641885]

.652699]
10.

952329]

.961346]

[drm] GART: num cpu pages 262144, num gpu pages 262144
[drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie gen2=0
[drm] PCIE GART of 1024M enabled (table at ©x000000000014C000).

radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.
radeon 0001:01:00.

radeon 0001:01:00.

[drm] radeon: irq

0: WB enabled

0: fence driver on ring © use gpu addr ©x0000000020000c00
0:
0
0

fence driver on ring 3 use gpu addr 6x0000000020000c0c

: fence driver on ring 5 use gpu addr ©x000000000005c598
: radeon: MSI limited to 32-bit
0:

arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits

initialized.
[drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)
radeon 0001:01:00.0: disabling GPU acceleration

<<< Here
<<<< And here



Y1o panbwe?

10

10

.938880]
.963237]
.411316]
10.
10.
10.
10.
10.
10.

419282]
423603]
431680]
624311]
634948]
641885]

.952329]
.961346]

[drm] GART: num cpu pages 262144, num gpu pages 262144
[drm] enabling PCIE gen 2 link speeds, disable with radeon.pcie gen2=0
[drm] PCIE GART of 1024M enabled (table at ©x000000000014C000).

radeon
radeon
radeon
radeon
radeon
radeon

0001:01:
0001:01:
0001:01:
0001:01:
0001:01:
0001:01:

00.0:
00.
00.
0.
0.
0.

0:
0:
00.0:
00.0:
00.0:

WB enabled

fence driver on ring © use gpu addr ©x0000000020000c00

fence driver on ring 3 use gpu addr ©x0000000020000c0Oc

fence driver on ring 5 use gpu addr ©x000000000005c598

radeon: MSI limited to 32-bit

arch assigned 64-bit MSI address 0x40253d000 but device only supports 32 bits

[drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

radeon 0001:01:00.0: disablin9 GPU acceleration

<<< Here
<<<< And here



A
Keect 6: butea 3a Ring O DL

- Yro 3a 3Bepb 310t Ring 02 M uto BOOBLWE TAM NpoUCcXOaUTS

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(0x8504)=0xCAFEDEAD)
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Keect 6: butea 3a Ring O DL

- Y1o 3a 3Bepb 310t Ring 02 U uto Boobwie Tam nponcxoant?

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

- Puitbe popyMoB, aHanMs koaa, M CKyaHAs AOKYMeHTaums Ha ewe 6onee apesHue nokonenuns Radeon
NPUOTKPBIIN 3ABECY TAMWHBDI

Host . startof buffer | end of buffer Graph'CS
e b Controller
Write Pointer Address
Buffer Base ” . . Write Pointer {4
Buffer Size | : -1 Read Pointer
Write Pointer N w H
; ---mmms-------i---1 Buffer Base
» Read Pointer N ! !
¢ T/ 3 | Buffer Size
\\{ §
Ring Buffer
Packets - Bus - &
Server Ring Buffer Mastering s
Unit g®
£
o
o
Driver(s)
free area

Read Pointer
Address

" E ti
Legend: ‘Reglsler| | X%Cr:llon Q CMemory)

Figure: Ring Buffer and its Control Structure



Keect 6: butea 3a Ring O

- Y1o 3a 3Bepb 310t Ring 02 U uto Boobwie Tam nponcxoant?

) /

e

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

- Poitbe dopymMoB, aHanu3 Koaa, M cKyaHAs AOKYMeHTauums Ha ewe 6onee apesHue nokonewuns Radeon

NPUOTKPBIIN 3ABECY TAMWHBDI

- 910 6a3os.biit Tect Ha DMA: CPU cHauana nuwet 8 SCRATCH perucrp GPU, a notom
yepes Ring O nocbinaer komaHpy —
“GPU, sanuwu 8 SCRATCH OxDEADBEEF”

Host start of buffer | end of buffer Graphlcs
—_— ‘ B Controller
Write Pointer Address
Buffer Base Write Pointer
Buffer Size Read Pointer
Write Pointer

corememed=--{  Buffer Base
» Read Pointer N H
. T/ N Buffer Size
Ring Buffer
Packets B
Server Ring Buffer Mastl:esring
Unit
Driver(s)
free area

Legend: ‘ Register

Execution Memo
Unit v

Figure: Ring Buffer and its Control Structure

Read Pointer
Address

Command Packet

Buffer



Keect 6: butea 3a Ring O

- Y1o 3a 3Bepb 310t Ring 02 U uto Boobwie Tam nponcxoant?
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e

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

- Poitbe dopymMoB, aHanu3 Koaa, M cKyaHAs AOKYMeHTauums Ha ewe 6onee apesHue nokonewuns Radeon

NPUOTKPBIIN 3ABECY TAMWHBDI

- 910 6a3os.biit Tect Ha DMA: CPU cHauana nuwet 8 SCRATCH perucrp GPU, a notom
yepes Ring O nocbinaer komaHpy —

“GPU, sanuwu 8 SCRATCH OxDEADBEEF”

- A Radeon He moxerT!

Host start of buffer | end of buffer Graphlcs
—_— ‘ B Controller
Write Pointer Address
Buffer Base Write Pointer
Buffer Size Read Pointer
Write Pointer

corememed=--{  Buffer Base
» Read Pointer N H
. T/ N Buffer Size
Ring Buffer

Packets B

Server Ring Buffer Mastl:esring
Unit
Driver(s)
free area

Legend: ‘ Register |

Execution Memo
Unit v

Figure: Ring Buffer and its Control Structure

Read Pointer
Address

Command Packet

Buffer
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- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02



Keect 6.1: butea 3a Ring O

- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02

- A moxetr DMA-engine BbiknioueH? (1 kak Takoe nposepuTsb?)



Keect 6.1: butea 3a Ring O

- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02
- A moxetr DMA-engine BbiknioueH? (1 kak Takoe nposepuTsb?)

- A MOXeT gpaitBep KPUBOHM, U BCe 3TO BoobLe He byaeT pabotatb? (HO MbI-TO BEPUM B Nyuluee)

YA



Keect 6.1: butea 3a Ring O

- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02
- A moxetr DMA-engine BbiknioueH? (1 kak Takoe nposepuTsb?)
- A MOXeT gpaitBep KPUBOHM, U BCe 3TO BoobLe He byaeT pabotatb? (HO MbI-TO BEPUM B Nyuluee)

- A moxeTt Radeon He Buaut Ring 02

YA



Keect 6.1: butea 3a Ring O

- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02
- A moxetr DMA-engine BbiknioueH? (1 kak Takoe nposepuTsb?)
- A MOXeT gpaitBep KPUBOHM, U BCe 3TO BoobLe He byaeT pabotatb? (HO MbI-TO BEPUM B Nyuluee)

- A moxeTt Radeon He Buaut Ring 02

- A MOXeT agpecaumns CNOMaHQ, Hac Xe noctosHHo 3a 64-bit pyraiot? M Radeon untaer “He ottyna”? (M kak Takoe nposepuTb?)

YA



Keect 6.1: butea 3a Ring O

- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02
- A moxetr DMA-engine BbiknioueH? (1 kak Takoe nposepuTsb?)
- A MOXeT gpaitBep KPUBOHM, U BCe 3TO BoobLe He byaeT pabotatb? (HO MbI-TO BEPUM B Nyuluee)

- A moxeTt Radeon He Buaut Ring 02

- A MOXeT agpecaumns CNOMaHQ, Hac Xe noctosHHo 3a 64-bit pyraiot? M Radeon untaer “He ottyna”? (M kak Takoe nposepuTb?)

- A moxert Ring O kawupyetcs, a Radeon unuraer us DDR?2

YA



Keect 6.1: butea 3a Ring O

- NMouyeMy xe He pabotaer DMA 1 Radeon He untaer Ring 02
- A moxetr DMA-engine BbiknioueH? (1 kak Takoe nposepuTsb?)
- A MOXeT gpaitBep KPUBOHM, U BCe 3TO BoobLe He byaeT pabotatb? (HO MbI-TO BEPUM B Nyuluee)

- A moxeTt Radeon He Buaut Ring 02

- A MOXeT agpecaumns CNOMaHQ, Hac Xe noctosHHo 3a 64-bit pyraiot? M Radeon untaer “He ottyna”? (M kak Takoe nposepuTb?)

- A moxert Ring O kawupyetcs, a Radeon unutaer us DDR? - A BoT 310 nerko nposepmrb!

YA



Keect 6.2: butea 3a Ring O

- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!

- No6aeunu, um..

YA



) /

Keect 6.2: butea 3a Ring O bie

- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)
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Keect 6.2: butea 3a Ring O D
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- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring 0 test failed (scratch(©x8504)=0xCAFEDEAD)

- Mocne MyuuntensHoro pebara nonpobosanu dnawHyTs Bee, ceszaHHoe ¢ Ring O, T.e. B TOM uMcne 1 ynpasnsiowme CTPYKTypbl, KOTOpbIE fiexXaT Boobue B
apyrom mecte! MNocne vero:
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Keect 6.2: butea 3a Ring O D
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- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring 0 test failed (scratch(©x8504)=0xCAFEDEAD)

- Mocne MyuuntensHoro pebara nonpobosanu dnawHyTs Bee, ceszaHHoe ¢ Ring O, T.e. B TOM uMcne 1 ynpasnsiowme CTPYKTypbl, KOTOpbIE fiexXaT Boobue B
apyrom mecte! MNocne vero:
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- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring 0 test failed (scratch(©x8504)=0xCAFEDEAD)

- Mocne MyuuntensHoro pebara nonpobosanu dnawHyTs Bee, ceszaHHoe ¢ Ring O, T.e. B TOM uMcne 1 ynpasnsiowme CTPYKTypbl, KOTOpbIE fiexXaT Boobue B
apyrom mecte! MNocne vero:

BuiBopbi:



YA
Keect 6.2: butea 3a Ring O D
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- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

- Mocne MyuuntensHoro pebara nonpobosanu dnawHyTs Bee, ceszaHHoe ¢ Ring O, T.e. B TOM uMcne 1 ynpasnsiowme CTPYKTypbl, KOTOpbIE fiexXaT Boobue B
apyrom mecte! MNocne vero:

BuiBopbi:

- xene3o GPU — ymHoe!
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- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

- Mocne MyuuntensHoro pebara nonpobosanu dnawHyTs Bee, ceszaHHoe ¢ Ring O, T.e. B TOM uMcne 1 ynpasnsiowme CTPYKTypbl, KOTOpbIE fiexXaT Boobue B
apyrom mecte! MNocne vero:

BuiBopbi:
- xene3o GPU — ymHoe!

- DMA read pabortaer, 64-bit agpecaums — He nomexal
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- Okasanocs, 4To NamsTb, BoigeneHHas, nog Ring O — obbiuHas namsaTs sapa, oHa kawupyetcs! +1 k runoTese
- B ppaieepe Her flush/invalidate kaweit, 1.e... po6asum flush/invalidate gna Ring 0!
- No6aeunu, um..

[  10.952329] [drm:r600 ring test] *ERROR* radeon: ring © test failed (scratch(©x8504)=0xCAFEDEAD)

- Mocne myuntensHoro aebara nonpobosanu dnawHyTs Bce, cBsizaHHoe ¢ Ring 0, T.e. B TOM uncne U ynpaensiowme CTPyKTypbl, KOTOpbie nexar Boobue B
apyrom mecte! MNocne vero:

BuiBopbi:
- xene3o GPU — ymHoe!
- DMA read pabortaer, 64-bit agpecaums — He nomexal

- pas Hert cache flush B gpaitsepe, Too-0-0 2222



Keect 6.4: butea 3a Ring O: Aftermath

- To Bce npeanonaraet paboty yepes korepHTHbIi DMA, korga GPU cHynut kawn CPU, nuwet/ ynutaet Hanpsmyio M3 Kawwei
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- Ho Mbi-To Tak He ymeeM!
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- Ho Mbi-To Tak He ymeeM!

- FPGA unHxeHepsi, cnacurell
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- Ho Mbi-To Tak He ymeeM!

- FPGA unHxeHepsi, cnacurell




Keect 6.4: butea 3a Ring O: Aftermath

- To Bce npeanonaraet paboty yepes korepHTHbIi DMA, korga GPU cHynut kawn CPU, nuwet/ ynutaet Hanpsmyio M3 Kawwei
- Ho Mbi-To Tak He ymeeM!

- FPGA unHxeHepsi, cnacurell

- Hlepxu korepeHTHbIN

DMA nopr!




Keect 6.4: butea 3a Ring O: Aftermath

- To Bce npeanonaraet paboty yepes korepHTHbIi DMA, korga GPU cHynut kawn CPU, nuwet/ ynutaet Hanpsmyio M3 Kawwei
- Ho Mbi-To Tak He ymeeM!

- FPGA unHxeHepsi, cnacurell

- Hlepxu korepeHTHbIN

DMA nopr!

- Cnacmbo! Tenepb moxHo y6pats cache flus Ay BUAETD:
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Keect 6.4: butea 3a Ring O: Aftermath 1)
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- To Bce npeanonaraet paboty yepes korepHTHbIi DMA, korga GPU cHynut kawn CPU, nuwet/ ynutaet Hanpsmyio M3 Kawwei
- Ho Mbi-To Tak He ymeeM!

- FPGA unHxeHepsi, cnacurell

- Hlepxu korepeHTHbIN

DMA nopr!

\Y BUAETD!

- A TaK Xe Koe-4To ele, aanblue B nore:
[ 11.127060] [drm:r600 dma ring test] *ERROR* radeon: ring 3 test failed (©xCAFEDEAD)
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Keect 6.4: butea 3a Ring O: Aftermath 1)

=
O

- To Bce npeanonaraet paboty yepes korepHTHbIi DMA, korga GPU cHynut kawn CPU, nuwet/ ynutaet Hanpsmyio M3 Kawwei
- Ho Mbi-To Tak He ymeeM!

- FPGA unHxeHepsi, cnacurell

- Hlepxu korepeHTHbIN

DMA nopr!

\Y BUAETD!

- A TaK Xe Koe-4To ele, aanblue B nore:
[ 11.127060] [drm:r600 dma ring test] *ERROR* radeon: ring 3 test failed (©xCAFEDEAD)



) /

Keect /: butea 3a Ring 3 bie

- Y1o 3a 3Bepb 370t Ring 32 U uto Boobwe Tam nponcxoant?

[ 11.127060] [drm:r600 dma ring test] *ERROR* radeon: ring 3 test failed (©xCAFEDEAD)



Keect 7: butea 3a Ring 3

- Y1o 3a 3Bepb 370t Ring 32 U uto Boobwe Tam nponcxoant?

[ 11.127060] [drm:r600 dma ring test] *ERROR* radeon: ring 3 test failed (©xCAFEDEAD)

- A BOT TYT pbiTbe GOPYMOB, AHANU3 KOAQ, M CKYAHAs AOKYMEHTaLMs Ha ewte 6onee apesHne nokonewuns Radeon Huuero ocoboro He panu.

YA



YA
Keect /: butea 3a Ring 3 D

o
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- Yto 3a 3Bepb 370T Ring 32 M uto BoObLWE TaM NnponcxoamT?

[ 11.127060] [drm:r600 dma ring test] *ERROR* radeon: ring 3 test failed (©xCAFEDEAD)

- A BOT TYT pbiTbe GOPYMOB, AHANU3 KOAQ, M CKYAHAs AOKYMEHTaLMs Ha ewte 6onee apesHne nokonewuns Radeon Huuero ocoboro He panu.

- Tect oueHb noxox Ha Ring 0, Ho B apyryto ctopoHy: yuepe3 DMA Ring 3 Mbl paem komaHgy “Radeon, sanuwm Ham B namsTts

Oxdeadbeef”,
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- Yto 3a 3Bepb 370T Ring 32 M uto BoObLWE TaM NnponcxoamT?

[ 11.127060] [drm:r600 dma ring test] *ERROR* radeon: ring 3 test failed (©xCAFEDEAD)

- A BOT TYT pbiTbe GOPYMOB, AHANU3 KOAQ, M CKYAHAs AOKYMEHTaLMs Ha ewte 6onee apesHne nokonewuns Radeon Huuero ocoboro He panu.

- Tect oueHb noxox Ha Ring 0, Ho B apyryto ctopoHy: yuepe3 DMA Ring 3 Mbl paem komaHgy “Radeon, sanuwm Ham B namsTts

Oxdeadbeef”,

- A oH, peauncka, He nuwer!



Keect /.1: butea 3a Ring 3

- NMouemy xe Radeon He nuweT B Hawy namsTs u3 Ring 32
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- NMouemy xe Radeon He nuweT B Hawy namsTs u3 Ring 32

- A moxetr DMA-engine BoiknioueH? (4 kak Takoe npoeepmTb?)

- A MOXeT gpaitBep KPUBOH, U BCe 3TO BoobLe He byaeT pabotats? (HO MbI-TO BEpUM B Nyuluee)

- A moxeTt Radeon He eugut Ring 32 (1 kak Takoe npoeepuTs?)

- A moxet oH BuauT Ring 3, Tak xe kak oH Bugut Ring 0, Ho nuweT “He Typa”? (4 kak Takoe npoeepuTsb?)

- A MoxeT oH Bugut Ring 3, Tak xe kak oH Bugut Ring O, Ho He nuweT? A yto ecnu DMA pabotaer Ha “uyteHne”, Ho He paboTaet Ha “3anuch”?
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- NMouemy xe Radeon He nuweT B Hawy namsTs u3 Ring 32

- A moxetr DMA-engine BoiknioueH? (4 kak Takoe npoeepmTb?)

- A MOXeT gpaitBep KPUBOH, U BCe 3TO BoobLe He byaeT pabotats? (HO MbI-TO BEpUM B Nyuluee)

- A moxeTt Radeon He eugut Ring 32 (1 kak Takoe npoeepuTs?)

- A moxet oH BuauT Ring 3, Tak xe kak oH Bugut Ring 0, Ho nuweT “He Typa”? (4 kak Takoe npoeepuTsb?)

- A MoxeT oH Bugut Ring 3, Tak xe kak oH Bugut Ring O, Ho He nuweT? A yto ecnu DMA pabotaer Ha “uyteHne”, Ho He paboTaet Ha “3anuch”?

- Ho y Hac xe ectb ocTpoBok ctabunbHocTH B 3ToM Honote — Ring O!



Keect /.2: butea 3a Ring 3

- A yto ecnu nonpobosaTb 3anucats B namsTb M3 Ring 02
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- A yto ecnu nonpobosaTb 3anucats B namsTb M3 Ring 02

- OTUM Mbl NnpoBeprM Bo3MoxHocTb DMA Ha 3anuck co ctoporbl Radeon



Keect /.2: butea 3a Ring 3

- A yto ecnu nonpobosaTb 3anucats B namsTb M3 Ring 02
- OTUM Mbl NnpoBeprM Bo3MoxHocTb DMA Ha 3anuck co ctoporbl Radeon

- PeBepc MHXEHMPUHT — HaLe BCe, HOXOAMUM Kog, “noxoxeit” komanas! B .h daitne

#define PACKET3_MEM_WRITE

r 2

A2

YA



Keect /.2: butea 3a Ring 3

- A yto ecnu nonpobosaTb 3anucats B namsTb M3 Ring 02
- OTUM Mbl NnpoBeprM Bo3MoxHocTb DMA Ha 3anuck co ctoporbl Radeon

- PeBepc MHXEHMPUHT — HaLe BCe, HOXOAMUM Kog, “noxoxeit” komanas! B .h daitne

#define PACKET3_MEM_WRITE

- Haxopum npumep ncnonbsosaHms KoMaHAapl B Kofe Apaneepa

Ox

2
-

YA



Keect /.2: butea 3a Ring 3

- A yto ecnu nonpobosaTb 3anucats B namsTb M3 Ring 02

- OTUM Mbl NnpoBeprM Bo3MoxHocTb DMA Ha 3anuck co ctoporbl Radeon

- PeBepc MHXeHMPUHT — Hawe BCe, HaXOAMM Kog, “noxoxei” komaHabl B .h ¢paiine

#define PACKET3_MEM_WRITE

- Haxopum npumep ncnonbsosaHms KoMaHAapl B Kofe Apaneepa

- U nnwem OxCOFFEE42 no nasectHomy dpu3snyeckomy agpecy (Havano DDR)

radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,

PACKET3 (PACKET3_MEM_WRITE, 3));
0x40000000) ;

0);

OxCOFFEE42) ;

0);

radeon ring unlock commit(rdev, ring, false);

Ox3D

YA



Keect /.2: butea 3a Ring 3

- A yto ecnu nonpobosaTb 3anucats B namsTb M3 Ring 02

- OTUM Mbl NnpoBeprM Bo3MoxHocTb DMA Ha 3anuck co ctoporbl Radeon

- PeBepc MHXeHMPUHT — Hawe BCe, HaXOAMM Kog, “noxoxei” komaHabl B .h ¢paiine

#define PACKET3_MEM_WRITE

- Haxopum npumep ncnonbsosaHms KoMaHAapl B Kofe Apaneepa

- U nnwem OxCOFFEE42 no nasectHomy dpu3snyeckomy agpecy (Havano DDR)

radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,

PACKET3 (PACKET3_MEM_WRITE, 3));
0x40000000) ;

0);

OxCOFFEE42) ;

0);

radeon ring unlock commit(rdev, ring, false);

- Pesynbrar — He pabotaet! CHoea Tynuk.

Ox

3

YA



Keect /.3: butea 3a Ring 3

- OwyuieHne, YTO Mbl TBIYEMCS, KAK Crlenble KOTATA, U HET HUKAKOM FapaHTUM ycnexa — He U3 NPUATHbIX
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- 3HQYMT NPULLNO BPEeMs TAXENOM apTuanepum — nopa ocsaneats Vivado!
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Keect /.3: butea 3a Ring 3

- OwyuieHne, YTO Mbl TBIYEMCS, KOK Cenble KOTATA, U HET HUKAKOM rapaHTUM ycnexa — He U3 NPUATHbIX
- 3HQYMT NPULLNO BPEeMs TAXENOM apTuanepum — nopa ocsaneats Vivado!
- O, AMBHbIA HOBLIK MMp!

- BuaHo, kak Radeon cHuddut Ring O 1 komaHak! 3 Hero!

- BUAHO, Kak oH otaaet 3HayeHns SCRATCH peructpa B oteet Ha uteHne n3 PCle BAR!

- BUAHO, KOKYIO-TO CTPAHHYIO 3anuch (Taku nuweTt!) no ogHOMY M TOMY Xe CTPAHHOMY aapecy..

YA



Keect /.3: butea 3a Ring 3

- OwyuieHne, YTO Mbl TBIYEMCS, KOK Cenble KOTATA, U HET HUKAKOM rapaHTUM ycnexa — He U3 NPUATHbIX
- 3HQYMT NPULLNO BPEeMs TAXENOM apTuanepum — nopa ocsaneats Vivado!
- O, AMBHbIA HOBLIK MMp!

- BuaHo, kak Radeon cHuddut Ring O 1 komaHak! 3 Hero!

- BUAHO, Kak oH otaaet 3HayeHns SCRATCH peructpa B oteet Ha uteHne n3 PCle BAR!

- BUAHO, KOKYIO-TO CTPAHHYIO 3anuch (Taku nuweTt!) no ogHOMY M TOMY Xe CTPAHHOMY aapecy..

- Ho OxCOFFEE42 ot Ring O — He B1aHO!

YA



Keect /.3: butea 3a Ring 3

- OwyuieHne, YTO Mbl TBIYEMCS, KOK Cenble KOTATA, U HET HUKAKOM rapaHTUM ycnexa — He U3 NPUATHbIX
- 3HQYMT NPULLNO BPEeMs TAXENOM apTuanepum — nopa ocsaneats Vivado!
- O, AMBHbIA HOBLIK MMp!

- BuaHo, kak Radeon cHuddut Ring O 1 komaHak! 3 Hero!

- BUAHO, Kak oH otaaet 3HayeHns SCRATCH peructpa B oteet Ha uteHne n3 PCle BAR!

- BUAHO, KOKYIO-TO CTPAHHYIO 3anuch (Taku nuweTt!) no ogHOMY M TOMY Xe CTPAHHOMY aapecy..

- Ho OxCOFFEE42 ot Ring O — He B1aHO!

- a Ring 3 — abconioTHo MepTB.. HU4YEro HeT, faXe CHYNoB

YA



Keect 7.4: butea 3a Ring 3

- “cTpaHHble 3anMcK no ctpaHHoMy aapecy ot Radeon” noxoxu Ha obHoeneHue Read Pointer konbuesoro 6ydepa
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Keect 7.4: butea 3a Ring 3

- “cTpaHHble 3anMcK no ctpaHHoMy aapecy ot Radeon” noxoxu Ha obHoeneHue Read Pointer konbuesoro 6ydepa
- HO NOYeMY HEOXMAAHHbIM agpec?

- Puitbe kopa npuHocut nnogpl: Radeon mcnonbsyer tpancnsaumio (GART)

YA
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Keect 7.4: butea 3a Ring 3 bie

- “cTpaHHble 3anMcK no ctpaHHoMy aapecy ot Radeon” noxoxu Ha obHoeneHue Read Pointer konbuesoro 6ydepa
- HO NOYeMY HEOXMAAHHbIM agpec?
- Puitbe kopa npuHocut nnogbi: Radeon mucnonbayet tpancnaumio (GART) !

- U, rnsps HO KOMAHAY 30MMCH, HaYUHAELWb NOHUMATb... )))

radeon ring write(ring, PACKET3(PACKET3_MEM_WRITE, 3));
radeon_ring write(ring, 0x40000000);
radeon ring write(ring, 0);

radeon ring write(ring, OxCOFFEE42);
radeon ring write(ring, 0);

radeon ring unlock commit(rdev, ring, false);
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Keect 7.4: butea 3a Ring 3 bie

- “cTpaHHble 3anMcK no ctpaHHoMy aapecy ot Radeon” noxoxu Ha obHoeneHue Read Pointer konbuesoro 6ydepa
- HO NOYeMY HEOXMAAHHbIM agpec?
- Puitbe kopa npuHocut nnogbi: Radeon mucnonbayet tpancnaumio (GART) !

- U, rnsps HO KOMAHAY 30MMCH, HaYUHAELWb NOHUMATb... )))

radeon ring write(ring, PACKET3(PACKET3_MEM_WRITE, 3));
[ radeon ring write(ring,

radeon ring write(ring, 0);

radeon ring write(ring, OxCOFFEE42);

radeon ring write(ring, 0);

radeon ring unlock commit(rdev, ring, false);




Keect /.5: butea 3a Ring 3

- Yto HYXHO MCnonb30BaTh B KOMOHAE BUPTYanbHbIM, BHYTPeHHMIt agpec Radeon!

radeon ring write(ring, PACKET3(PACKET3_MEM_WRITE, 3));
radeon ring write(ring, ©x40000000);
radeon ring write(ring, 0);

radeon ring write(ring, ©xCOFFEE42);
radeon ring write(ring, 0);

radeon ring unlock commit(rdev, ring, false);

radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,
radeon ring write(ring,

PACKET3 (PACKET3_MEM_WRITE, 3));
0xF0000000) ;

0);

OXCOFFEE42) ;

0);

radeon ring unlock commit(rdev, ring, false);



Keect /.5: butea 3a Ring 3

- Yto HYXHO MCnonb30BaTh B KOMOHAE BUPTYanbHbIM, BHYTPeHHMIt agpec Radeon!

radeon ring write(ring, PACKET3(PACKET3 MEM WRITE, 3));
400 Nad W\ - i A
radeon ring write(ring, 0);
radeon ring write(ring, ©xCOFFEE42);
radeon ring write(ring, 0);

radeon ring unlock commit(rdev, ring, false);

radeon ring write(ring, PACKET3(PACKET3_MEM_WRITE, 3));
radeon ring write(ring, 0x4oo00000],

radeon ring write(ring, 0);
radeon ring write(ring, OxCOFFEE42);
radeon ring write(ring, 0);

radeon ring unlock commit(rdev, ring, false);
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Keect /.5: butea 3a Ring 3 bie

- COFFEE42 noseuncs!l Ypal!

MIG - MIG_2 X O

0403451000

Data Non-secure Unprivileger

Last Data (
N —

Write Data Last

Sample = 470

Data = 0x00000000000000000000000000000000000000000000000000000000c0ffeed?2
Strobe Byte = 0x000000ff

Updated at: :

I

~
v
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Keect /.5: butea 3a Ring 3 bie

- COFFEE42 noseuncs!l Ypal!

MIG - MIG_2 X O

0403451000

Data Non-secure Unprivileger

Last Data (
N —

Write Data Last

Sample = 470

Data = Oxo00000000000000000000000000000000000000000000000000000'0c0§eedz
Strobe Byte = 0x000000ff

Updated at: :

I

~
v



Keect /.6: butea 3a Ring 3

- Ho uto xe He Tak c Ring 32 [loueMy OHO NONHOCTbIO HEAKTMBHO, HET PeaKLMI HAQ KOMAHAbI U fdXe CHYNOB HEeT?
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- Ho uto xe He Tak c Ring 32 [loueMy OHO NONHOCTbIO HEAKTMBHO, HET PeaKLMI HAQ KOMAHAbI U fdXe CHYNOB HEeT?

- BoamoxHo, aeno B nepsom nonaswemcs B MHTepHetax ATOM BIOS? (Hert)

YA
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- BoamoxHo, aeno B nepsom nonaswemcs B MHTepHetax ATOM BIOS? (Hert)

- BO3MOXHO BCE-TAKM OH B HEKOEM HELUTATHOM COCTOSIHMM, BbIKITIOYEH M T.M. ¢

YA



Keect /.6: butea 3a Ring 3

- Ho uto xe He Tak c Ring 32 [loueMy OHO NONHOCTbIO HEAKTMBHO, HET PeaKLMI HAQ KOMAHAbI U fdXe CHYNOB HEeT?

- BoamoxHo, aeno B nepsom nonaswemcs B MHTepHetax ATOM BIOS? (Hert)
- BO3MOXHO BCE-TAKM OH B HEKOEM HELUTATHOM COCTOSIHMM, BbIKJTIOYEH M T.M. 2

- CMoTpum B peructp cratyca Ring 3, a tam: 0x44483 146, a pokymeHTAuMM y HAC HeT.

YA



Keect /.6: butea 3a Ring 3

- Ho uto xe He Tak c Ring 32 [loueMy OHO NONHOCTbIO HEAKTMBHO, HET PeaKLMI HAQ KOMAHAbI U fdXe CHYNOB HEeT?

- BoamoxHo, aeno B nepsom nonaswemcs B MHTepHetax ATOM BIOS? (Hert)
- Bo3MOXHO BCE-TAKM OH B HEKOEM HELUTATHOM COCTOSIHUM, BbIKIIOYEH U T.M. ¢
- CMoTpum B peructp cratyca Ring 3, a tam: 0x44483 146, a pokymeHTAuMM y HAC HeT.

- A BCe 4TO YAanoch HOMTHU B KOAE 3TO

#define DMA_STATUS REG 0xde34
# define DMA_IDLE (1 << 0)

YA



Keect /.6: butea 3a Ring 3

- Ho uto xe He Tak c Ring 32 [loueMy OHO NONHOCTbIO HEAKTMBHO, HET PeaKLMI HAQ KOMAHAbI U fdXe CHYNOB HEeT?

- BoamoxHo, aeno B nepsom nonaswemcs B MHTepHetax ATOM BIOS? (Hert)
- Bo3MOXHO BCE-TAKM OH B HEKOEM HELUTATHOM COCTOSIHUM, BbIKIIOYEH U T.M. ¢
- CMoTpum B peructp cratyca Ring 3, a tam: 0x44483 146, a pokymeHTAuMM y HAC HeT.

- A BCe 4TO YAanoch HOMTHU B KOAE 3TO

#define DMA_STATUS REG 0xde34
# define DMA_IDLE (1 << 0)

- He IDLE! U yto penartne?

YA



Keect /./: butea 3a Ring 3

- Reset — Hawe Bce!

- Ho xak npaeunbHo? Begp pokymeHTaumm Herl



Keect /./: butea 3a Ring 3

- Reset — Hawe Bcel
- Ho kak npaeunbHo? Beab nokymeHtaumu Hert!

- Poem kop ppaiiBepa, 1 Haxoaum 3a6aBHbIN KOMMEHT:

/* Acceleration not working on AGP card try again
* with fallback to PCI or PCIE GART
5/

radeon asic reset(rdev);

radeon fini(rdev);

radeon agp disable(rdev);

r = radeon init(rdev);



Keect /./: butea 3a Ring 3

- Reset — Hawe Bce!
- Ho kak npaeunbHo? Bepgb pokymeHTaumm Her!

- Poem kop ppaiiBepa, 1 Haxoaum 3a6aBHbIN KOMMEHT:

/* Acceleration not working on AGP card try again
* with fallback to PCI or PCIE GART
*/

radeon asic reset(rdev);

radeon fini(rdev);

radeon agp disable(rdev);

r = radeon init(rdev);

- A noueMy 661 1 pa? ))



Keect /.8: butea 3a Ring 3

- B pesynstate DMA_IDLE 6ut nogHancsa! Ring 3 Bbiwen u3 3asucwero cocrostms!

.932671] radeon 0001:01:00.
.939543] radeon 0001:01:00.

R 008680 CP STAT = 9x00000000
R _00DO34 DMA STATUS REG = Ox44C83D57 <<< Bit © (DMA IDLE) is now set!

[ 9.773149] radeon 0001:01:00.0: GPU softreset: 0x00000104

[ 9.778745] radeon 0001:01:00.0: R _008010_GRBM_STATUS = 0x00003028
[ 9.785610] radeon 0001:01:00.0 R_008014 GRBM_STATUS2 = 0x00000002
[ 9.792487] radeon 0001:01:00.0 R_OOOE50_SRBM_STATUS = 0x200600C0O
[ 9.799384] radeon 0001:01:00.0 R 008674 CP_STALLED STAT1 = 6x00000000
[ 9.806222] radeon 0001:01:00.0 R 008678 CP_STALLED STAT2 = 6x00000000
[ 9.813051] radeon 0001:01:00.0 R_00867C_CP_BUSY_STAT = Ox00000000
[ 9.819891] radeon 0001:01:00.0 R_008680_CP_STAT = 0x00000000
[ 9.826744] radeon 0001:01:00.0: R _00D034 DMA STATUS REG = 0x44483146
[ 9.883695] radeon 0001:01:00.0: SRBM SOFT_RESET=0x00100400

[ 9.891482] radeon 0001:01:00.0: R _008010_GRBM_STATUS = 0x00003028
[ 9.898371] radeon 0001:01:00.0 R_008014 GRBM_STATUS2 = 0x00000002
[ 9.905228] radeon 0001:01:00.0 R_OOOE50_SRBM_STATUS = 0x200600CO
[ 9.912052] radeon 0001:01:00.0 R 008674 CP_STALLED STAT1 = 6x60000000
[ 9.918907] radeon 0001:01:00.0 R 008678 CP_STALLED STAT2 = 6x00000000
[ 9.925760] radeon 0001:01:00.0 R_00867C_CP_BUSY_STAT = Ox00000000
[ 9 0

[ 9 0



Keect /7.8: butea 3a Ring 3

- B pesynstate DMA_IDLE 6ut nogHancsa! Ring 3 Bbiwen u3 3asucwero cocrostms!

.773149]
.778745]
.785610]
.792487]
.799384]
.806222]
.813051]

9
9
9
9
9
9
9
9.
9.
J.
9
9
9
9
9
9
9
9

.891482]
.898371]
.905228]
.912052]
.918907]
.925760]
.932671]
.939543]

radeon
radeon
radeon
radeon
radeon
radeon
radeon
radeon

radeon
radeon
radeon
radeon
radeon
radeon
radeon

0001:
0001:
0001:
0001:
0001:
0001:
0001:

01:
01:
01:
01:
01:
01:
01:
:01:
:01:

=l
:01:
:01:
:01:
=nls
=anls
:01:

00.
00.
00.
00.
00.
00.
00.
00.

GPU softreset: 0x00000104

R 008010 GRBM STATUS

R 008014 GRBM STATUS2

R OOOE50 SRBM STATUS

R 008674 CP STALLED STAT1
R 008678 CP STALLED STAT2
R 00867C CP BUSY STAT

R 008680 CP STAT

0x00003028
0x00000002
0x200600C0
Ox00000000
0x00000000
0x00000000
9x00000000

R _00D034 DMA STATUS REG

= Ox44483146

> U M =PXU0 100400
R 008010 GRBM STATUS

R 008014 GRBM STATUS2
R_0OOE5® SRBM STATUS

R 008674 CP STALLED STAT1
R 008678 CP STALLED STAT2
R_00867C CP BUSY STAT

R 008680 CP STAT
R_00D034 DMA STATUS REG

0x00003028
0x00000002
0x200600C0
0x00000000
6x00000000
Ox00000000
0x00000000

©x44C83D57 <<< Bit © (DMA_IDLE) is now set!




Keect /7.8: butea 3a Ring 3

- B pesynstate DMA_IDLE 6ut nogHancsa! Ring 3 Bbiwen u3 3asucwero cocrostms!

.773149]
.778745]
.785610]
.792487]
.799384]
.806222]
.813051]

.891482]
.898371]
.905228]
.912052]
.918907]
.925760]
.932671]
.939543]

9

9

9

9

9

9

9

9.
9.826744]
J. J
9

9

9

9

9

9

9

9

radeon
radeon
radeon
radeon
radeon
radeon
radeon
radeon

radeon
radeon
radeon
radeon
radeon
radeon
radeon

0001:
0001:
0001:
0001:
0001:
0001:
0001:

01:
01:
01:
01:
01:
01:
01:
:01:
:01:

=l
:01:
:01:
:01:
=nls
=anls
:01:

00.
00.
00.
00.
00.
00.
00.
00.

GPU softreset: 0x00000104

R 008010 GRBM STATUS

R 008014 GRBM STATUS2

R OOOE50 SRBM STATUS

R 008674 CP STALLED STAT1
R 008678 CP STALLED STAT2
R 00867C CP BUSY STAT

R 008680 CP STAT

0x00003028
0x00000002
0x200600C0
Ox00000000
0x00000000
0x00000000
9x00000000

R _00D034 DMA STATUS REG

= Ox44483146

.l _ =pPXUU 10U400
R 008010 GRBM STATUS

R 008014 GRBM STATUS2
R_0OOE5® SRBM STATUS

R 008674 CP STALLED STAT1
R 008678 CP STALLED STAT2
R_00867C CP BUSY STAT

R 008680 CP STAT
R_00D034 DMA STATUS REG

0x00003028
0x00000002
0x200600C0
0x00000000
6x00000000
Ox00000000
0x00000000

©x44C83D57 <<< Bit © (DMA_IDLE) is now set!

- A MbI NOAYYUNKU BONrOXAAHHOE

[ 11.299789] [drm] ring test on 3 succeeded in 3 usecs



Keect /.9: butea 3a Ring 3 - utor

- BMecTe c koe-uyeM elje B Jsiore

P p— p— — p— p— p— p— p— p— p— p—

11.
12.

13

16

19
20
21

21

525794]
708317]

.736308]
14.
15.

764304]
792306]

.820316]
17/
18.
.904319]
.932303]
.960307]
21.
.995558]

848362]
876304]

9885651

Ring

[drm:
[drm:
[drm:
[drm:

[drm

(4096) initialized: ffffffd8e2db5940 ffffffdse3257000

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

:uvd vl 0 start]
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

radeon 0001:01:00.0:

*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*

uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD

not
not
not
not
not
not
not
not
not
not
not

responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,

trying
trying
trying
trying
trying
trying
trying
trying
trying
trying
giving

failed initializing UVD (-1).

to
to
to
to
to
to
to
to
to
to

reset
reset
reset
reset
reset
reset
reset
reset
reset
reset

up!!!

the
the
the
the
the
the
the
the
the
the

VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU! !'!
VCPU!!'!
VCPU!!!
VCPU!!'!
VCPU!!'!



Keect /.9: butea 3a Ring 3 - utor

- BMecTe c koe-uyeM elje B Jsiore

e p— p— p— p— p— — p— p— p— p— p— o—

11.
12.

13

21

21

525794]
708317]

.736308]
14.
15.
16.
17/
18.
1h2)
20.

764304]
792306]
820316]
848362]
876304]
904319]
932303]

.960307]
21.
.995558]

9885651

Ring

[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:

(4096) initialized: ffffffd8e2db5940 ffffffd8e3257000

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

radeon 0001:01:00.0:

*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*

uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD

not
not
not
not
not
not
not
not
not
not
not

responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,

trying
trying
trying
trying
trying
trying
trying
trying
trying
trying
giving

failed initializing UVD (-1).

to
to
to
to
to
to
to
to
to
to

reset
reset
reset
reset
reset
reset
reset
reset
reset
reset

up!!!

the
the
the
the
the
the
the
the
the
the

VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU! !'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!




Keect /.9: butea 3a Ring 3 - utor

- Ho npu aToM nponano ogHo o4eHb rpycTHoe coobiyexne!

[ 11.138054] radeon 0001:01:00.0: disabling GPU acceleration



Keect /.9: butea 3a Ring 3 - utor

- Ho npU 3TOM Nponano ogHO O4Y€Hb rpycTtHOEe COOGLIJ,GHMG!

[

21.
21.
21.
21.
21.
21.

11.138054] radeon 0001:01:00.0: disabling GPU acceleration
- N noaeunca HDMI

8882681
891373]
894455]
897161]
904735]
907753]

[drm] Connector 1:

[drm]
[drm]
[drm]
[drm]
[drm]

HDMI-A-1
HPD1
DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0x7e5c
Encoders:
DFP1: INTERNAL UNIPHY



Keect /.9: butea 3a Ring 3 - utor

- Ho npU 3TOM Nponano og4HO O4Y€Hb rpycTHOEe COOGLIJ,GHMG!

[

21.
21.
21.
21.
21.
21.

11.138054] radeon 0001:01:00.0: disabling GPU acceleration
- N noaeunca HDMI

8882681
891373]
894455]
897161]
904735]
9077531

[drm] Connector 1:

[drm]
[drm]
[drm]
[drm]
[drm]

HDMI-A-1
HPD1
DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0x7e5c
Encoders:
DFP1: INTERNAL UNIPHY

- Wayland sapa6otan c DRM-63kenaom 6e3 kpaweri!



Keect /.9: butea 3a Ring 3 - utor

- Ho npU 3TOM Nponano og4HO O4Y€Hb rpycTHOEe C006LI.I,eHMe!

[

21.
21.
21.
21.
21.
21.

11.138054] radeon 0001:01:00.0: disabling GPU acceleration
- U nossmunca HDMI

8882681
891373]
894455]
897161]
904735]
9077531

[drm] Connector 1:

[drm]
[drm]
[drm]
[drm]
[drm]

HDMI-A-1
HPD1
DDC: 0x7e50 0x7e50 0x7e54 0x7e54 0x7e58 0x7e58 0x7e5c 0Ox7e5c
Encoders:
DFP1: INTERNAL UNIPHY

- Wayland sapa6otan c DRM-63kenaom 6e3 kpaweri!

- A Bapyr akcenepaums ... 222
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27
27
28
26
26
26
26
26
22

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

Lo ubmohubnoo;m
BN R A

seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =

... YBbl, NOKa He pabotaet

O RO R RO RS R RO R,

.400
.006
.212
.180
.067
.120
.042
.131
.043

FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
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27
27
28
26
26
26
26
26
22

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

(S T I BT T RS R, RV, I,
BN - R RO

seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds

... YBbl, NOKa He pabotaet

O RO R RO RS R RO R,

.400 FPS
.006 FPS
mtl S
.180 FPS
.067 FPS
.120 FPS
.042 FPS
il | f s
.043 FPS

- 3aTo cranu goctynHbl BctpoeHHbie B Radeon driver 6eHumapku:

[ 545.750637] [drm] radeon:
[ 1070.038630] [drm] radeon:
[ 1594.358721] [drm] radeon:
[ 2118.646700] [drm] radeon:

dma 1024 bo moves of 1024 kB from 2 to 4 in 524284 ms, throughput: 16 Mb/s or 2 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 in 524280 ms, throughput: 16 Mb/s or 2 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 524308 ms, throughput: 8 Mb/s or 1 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 in 524280 ms, throughput: 16 Mb/s or 2 MB/s
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27
27
28
26
26
26
26
26
22

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

Lo ubmohubnoo;m
BN R A

seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds

... YBbl, NOKa He pabotaet

O RO R RO RS R RO R,

.400 FPS
.006 FPS
mtl S
.180 FPS
.067 FPS
.120 FPS
.042 FPS
il | f s
.043 FPS

- 3aTo cranu goctynHbl BctpoeHHbie B Radeon driver 6eHumapku:

[ 545.750637] [drm] radeon:
[ 1070.038630] [drm] radeon:
[ 1594.358721] [drm] radeon:
[ 2118.646700] [drm] radeon:

dma 1024 bo moves of 1024 kB from 2 to 4 in 524284 ms, throughput: 16 Mb/s or 2 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 in 524280 ms, throughput: 16 Mb/s or 2 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 524308 ms, throughput: 8 Mb/s or 1 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 in 524280 ms, throughput: 16 Mb/s or 2 MB/s

- He rycro, 3ato DMA-Taku Tenepb pabotaet B 0o6e cTopoHsi!
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- Mouyemy xe He paboTaeT akcenepaums?
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- MoueMy xe He paboTaeT akcenepaums?

- UVD (Unified Video Decoder), u croawmit 3a Hum Ring 5 BeigatoT Ham cnepyiowee

e p— p— p— p— p— — p— p— p— p— p— o—

11.
12.

13

20
21

21

525794]
708317]

.736308]
14.
15.
16.
17/
18.
19.
.932303]
.960307]
21.
.995558]

764304]
792306]
820316]
848362]
876304]
904319]

9885651

Ring

[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:

(4096) initialized: ffffffd8e2db5940 ffffffd8e3257000

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

radeon 0001:01:00.0:

*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*

uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD

not
not
not
not
not
not
not
not
not
not
not

responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,

trying
trying
trying
trying
trying
trying
trying
trying
trying
trying
giving

failed initializing UVD (-1).

to
to
to
to
to
to
to
to
to
to

reset
reset
reset
reset
reset
reset
reset
reset
reset
reset

up!!!

the
the
the
the
the
the
the
the
the
the

VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!!
VCPU!!!
VCPU!!!
VCPU!!'!
VCPU!!'!

200
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- NMoueMy xe He paboTaeT akcenepaums?

- UVD (Unified Video Decoder), u croawmit 3a Hum Ring 5 BoigatoT Ham cnepyiowee

13

20
21

e p— p— p— p— p— — p— p— p— p— p— o—

21

11l
12.

525794]
708317]

.736308]
14.
15.
16.
117/
18.
19.
.932303]
.960307]
21.
.995558]

764304]
792306]
820316]
848362]
876304]
904319]

9885651

Ring

[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:

(4096) initialized: ffffffd8e2db5940 ffffffd8e3257000

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

radeon 0001:01:00.0:

*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*

uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD

not
not
not
not
not
not
not
not
not
not
not

responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, giving

failed initializing UVD (-1).

to
to
to
to
to
to
to
to
to
to

reset
reset
reset
reset
reset
reset
reset
reset
reset
reset

up!!!

the
the
the
the
the
the
the
the
the
the

- O10oT Mopynb oTeeyaeT 3a HW pekoanpoeanue Takmx popmatos kak MPEG-2/ 4,

VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!!
VCPU!!!
VCPU!!!
VCPU!!!
VCPU!!'!
VCPU!!'!

H.264, AVC u gp.

201
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- NMoyemy xe He paboTtaeT akcenepaums?
- UVD (Unified Video Decoder), u croawmit 3a Hum Ring 5 sbigaioT Ham cnepyiowee

11.525794] Ring (4096) initialized: ffffffd8e2db5940 ffffffd8e3257000

12.708317] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
13.736308] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
14.764304] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
15.792306] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
16.820316] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
17.848362] [drm:uvd vl 0@ start] *ERROR* UVD not responding, trying to reset the VCPU!!!
18.876304] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
19.904319] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
20.932303] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
21.960307] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
21.988565] [drm:uvd vl 0 start] *ERROR* UVD not responding, giving up!!!

21.995558] radeon 0001:01:00.0: failed initializing UVD (-1).

e p— p— p— p— p— — p— p— p— p— p— o—

- 9101 Mopynb oTeeuyaeT 3a HW pekoanpoeanue Taknux popmatos kak MPEG-2/4, H.264, AVC u gp.

- B cratyce Mmogyns nocrosHHo sueut O, a Bce, 4To yaanock y3Hatb o6 3Tom cTaTtyce, 3T0:

status = RREG32(UVD_STATUS);
if (status & 2)
break;

202
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- NMoyemy xe He paboTtaeT akcenepaums?
- UVD (Unified Video Decoder), u crosawmit 3a Hum Ring 5 sbigatoT Ham cnepytowee

11.525794] Ring (4096) initialized: ffffffd8e2db5940 ffffffd8e3257000

12.708317] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
13.736308] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
14.764304] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
15.792306] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
16.820316] [drm:uvd vl 0@ start] *ERROR* UVD not responding, trying to reset the VCPU!!!
17.848362] [drm:uvd vl 0@ start] *ERROR* UVD not responding, trying to reset the VCPU!!!
18.876304] [drm:uvd vl 0 start] *ERROR* UVD not responding, trying to reset the VCPU!!!
19.904319] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
20.932303] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
21.960307] [drm:uvd vl O start] *ERROR* UVD not responding, trying to reset the VCPU!!!
21.988565] [drm:uvd vl 0 start] *ERROR* UVD not responding, giving up!!!

21.995558] radeon 0001:01:00.0: failed initializing UVD (-1).

e p— p— p— p— p— — p— p— p— p— p— o—

- 9101 Mopynb oTeeuyaeT 3a HW pekoanpoeanue Taknux popmatos kak MPEG-2/4, H.264, AVC u gp.

- B cratyce Mmogyns nocrosHHo sueut O, a Bce, 4To yaanock y3Hatb o6 3Tom cTaTtyce, 3T0:

status = RREG32(UVD_STATUS);
if (status & 2)
break;

- He rycrto, He NOHATHO, HO NO MAaee He AO0JIXXHO BJIMATb HA aKkcenepauuMio
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P p— p— p— p— p— p— p— p— p— p— p—

Keect 8: butea 3a Ring S ¢

11

13

16

21

.525794]
12.

708317]

.736308]
14.
15.

764304]
792306]

.820316]
17/
18.
19.
20.

848362]
876304]
904319]
932303]

.960307]
21.
21.

9885651
995558]

Ring

[drm:
[drm:
[drm:
[drm:

[drm

(4096) initialized: ffffffd8e2db5940 ffffffdse3257000

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

:uvd vl 0 start]
[drm:
[drm:
[drm:
[drm:
[drm:
[drm:

uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]
uvd vl 0 start]

radeon 0001:01:00.0:

*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*
*ERROR*

uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD
uvD

not
not
not
not
not
not
not
not
not
not
not

responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, trying
responding, giving

failed initializing UVD (-1).

to
to
to
to
to
to
to
to
to
to

reset
reset
reset
reset
reset
reset
reset
reset
reset
reset

up!!!

the
the
the
the
the
the
the
the
the
the

VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU!!'!
VCPU! !'!
VCPU!!'!
VCPU!!!
VCPU!!'!
VCPU!!'!

“WTAK COHAETY,
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Keect 9: butea 3a npepbiBaHms

- Mouyemy xe He paboTaeT akcenepaums?
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Keect 9: butesa 3a npepbiBaHMS DLe

- NMoueMy xe He paboTaeT akcenepaums?

- BoaMoOXHO BMHOBATA BOT 3TA CTpAHHA4 HAANUCb, KOTOPYO Mbl MOCTOSAHHO BMP.VIM?

[  10.988435] radeon 0001:01:00.0: radeon: MSI limited to 32-bit
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits
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Keect 9: butesa 3a npepbiBaHMS DLe

- Mouyemy xe He paboTaeT akcenepaums?

- BosMoxHO BMHOBATA BOT 3TA CTPAHHAS HAAMNMCb, KOTOPYIO Mbl MOCTOSIHHO BUAMM?

[  10.988435] radeon 0001:01:00.0: radeon: MSI limited to 32-bit
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits

- A yto rosopur Linux?
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Keect 9: butesa 3a npepbiBaHMS DLe

- MoueMy xe He paboTaeT akcenepaums?

- BoamoxHo BuMHOBaTA BOT 3TQ CTpAHHA4 HAANUCb, KOTOPYO Mbl MOCTOSAHHO BMPMM?

[ 10.988435] radeon 0001:01:00.0:
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits

- A yto rosopwur Linux?

root@ubuntu:~# cat /proc/interrupts

CPUO
6081
0
1406
0
42614
6939
127
216
0
468
7044
0

0
0
0

CPU1

SiFive PLIC 4 Edge
SiFive PLIC 5 Edge
SiFive PLIC 60 Edge
dummy © Edge
RISC-V INTC 5 Edge
PCIe MSI 524288 Edge
SiFive PLIC 2 Edge
SiFive PLIC 3 Edge
RISC-V INTC 13 Edge

radeon: MSI limited to 32-bit

xilinx-pcie
xilinx-pcie
ttySe

radeon
riscv-timer
nvmefqO, nvmeOql
etho
etho
riscv-pmu

Rescheduling interrupts
Function call interrupts

CPU stop interrupts

CPU stop (for crash dump) interrupts

IRQ work interrupts

Timer broadcast interrupts
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Keect 9: butesa 3a npepbiBaHMS DLe

- MoueMy xe He paboTaeT akcenepaums?

- BoamoxHo BuMHOBaTA BOT 3TQ CTpAHHA4 HAANUCb, KOTOPYO Mbl MOCTOSAHHO BMPMM?

[ 10.988435] radeon 0001:01:00.0:
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits

- A yto rosopwur Linux?

root@ubuntu:~# cat /proc/interrupts

radeon: MSI limited to 32-bit

CPU® CPU1
1 m'l a SI'EI'MQ B' I‘ 4 Edgﬂ viliny :\r{n
2: 0 @ SiFive PLIC 5 Edge xilinx-pcie |
3 1700 U oirlve PLIC OO E yS0
4: 0 0 dummy © Edge radeon
7= 42614 40051 RISC-V INTC 5 Edge riscv-timer
Tz 6939 ® PCIe MSI 524288 Edge nvmefqO, nvmeOql
8: 127 ® SiFive PLIC 2 Edge etho
10: 216 ©® SiFive PLIC 3 Edge etho
3] 0 ©® RISC-V INTC 13 Edge riscv-pmu
IPIO 468 289 Rescheduling interrupts
IPI1 7044 13944 Function call interrupts
IPI2 0 © CPU stop interrupts
IPI3 0 ® CPU stop (for crash dump) interrupts
IPI4: 0 ® IRQ work interrupts
IPI5 0 © Timer broadcast interrupts
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Keect 9.1: butea 3a npepbiBaHus

- [MoyeMy xe He xopsT NnpepbiBAHMAS

[  10.988435] radeon 0001:01:00.0: radeon: MSI limited to 32-bit
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits



Keect 9.1: butea 3a npepbiBaHus

- [MoyeMy xe He xopsT NnpepbiBAHMAS

[  10.988435] radeon 0001:01:00.0: radeon: MSI limited to 32-bit
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits

- AHanus kopa nokasan, yto Radeon He ymeer B 64-bit MSI
/-

* Older chips have a HW limitation, they can only generate 40 bits

* of address for "64-bit" MSIs which breaks on some platforms, notably

* IBM POWER servers, so we limit them

¥/
dev_info(rdev->&év:“JPéaééh: MSI limited to 32-bit\n");
rdev->pdev->no 64bit msi = 1;



Keect 9.1: butea 3a npepbiBaHus

- [MoyeMy xe He xopsT NnpepbiBAHMAS

[  10.988435] radeon 0001:01:00.0: radeon: MSI limited to 32-bit
[ 10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits

- AHanus kopa nokasan, yto Radeon He ymeer B 64-bit MSI
/-

* Older chips have a HW limitation, they can only generate 40 bits

* of address for "64-bit" MSIs which breaks on some platforms, notably

* IBM POWER servers, so we limit them

i
dev_info(rdev->dév:”“faaééh: MSI limited to 32-bit\n");
rdev->pdev->no 64bit msi = 1;

- Mpuexanu!! Heyxenu ato show stopper?



Keect 9.1: butea 3a npepbiBaHus

- Mouyemy xe He xoAsAT NpepbIBAHMAC

[ 10.988435] radeon 0001:01:00.0:

radeon: MSI limited to 32-bit
[

10.995418] radeon 0001:01:00.0: arch assigned 64-bit MSI address 0x402549000 but device only supports 32 bits

- AHanus kopa nokasan, 4to Radeon He ymeet B 64-bit MSI
/,l.
* Older chips have a HW limitation, they can only generate 40 bits
* of address for "64-bit" MSIs which breaks on some platforms, notably

IBM POWER servers, so we limit them
/

if (rdev->family < CHIP_BONAIRE) {

dev_info(rdev->dev, "radeon: MSI limited to 32-bit\n");
rdev->pdev->no 64bit msi = 1;

- Mpuexanu!! Heyxenu ato show stopper?

- Ho y Hac xe DDR no 0x400000000, sto 35-bit, a ecnu Beputb koMMeHTapHIO, TO....



Keect 9.2: butea 3a npepbiBaHus

- Oro!

root@ubuntu:~# cat /proc/interrupts

CPUO CPU1
L 160145 A _SiFivye PIIC 4 Fdge xilinx.pncie
74- 21062 ® SiFive PLIC 5 Edge xilinx-pcie
: iFive dge TLyo0
iz 126823 124421 RISC-V INTC 5 Edge riscv-timer
6: 29519 ® PCIe MSI 134742016 Edge radeon
8: 11798 ® PCIe MSI 524288 Edge nvme®qO, nvmeOq
10: 2913 ® SiFive PLIC 2 Edge ethe
1l 1132 ® SiFive PLIC 3 Edge etho
- 0 ® RISC-V INTC 13 Edge riscv-pmu
IPIO: 565 497 Rescheduling interrupts
IPI1: 46039 62182 Function call interrupts
IPI2: 0 ® CPU stop interrupts
IPI3: 0 ® CPU stop (for crash dump) interrupts
IPI4: 0 ® IRQ work interrupts
IPI5: 0 ® Timer broadcast interrupts



Keect 9.2: butea 3a npepbiBaHus

- Oro!

root@ubuntu:~# cat /proc/interrupts

CPUO CPU1
= 10145 A _SiFjve PITIC 4 _Fdge xilinx-pcie
74- 21062 ® SiFive PLIC 5 Edge xilinx-pcie
: iFive dge TTyo0
iz 126823 124421 RISC-V INTC 5 Edge riscv-timer
6: 29519 ® PCIe MSI 134742016 Edge radeon
8: 11798 ® PCIe MSI 524288 Edge nvme@q®, nvmelq
10: 2913 ® SiFive PLIC 2 Edge ethe
1l 1132 ® SiFive PLIC 3 Edge etho
- 0 ® RISC-V INTC 13 Edge riscv-pmu
IPIO: 565 497 Rescheduling interrupts
IPI1: 46039 62182 Function call interrupts
IPI2: 0 ® CPU stop interrupts
IPI3: 0 ® CPU stop (for crash dump) interrupts
IPI4: 0 ® IRQ work interrupts
IPI5: 0 ® Timer broadcast interrupts

- Okasanocs, uto Radeon ymeer-taku B 35-bit MSI )))
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A panbuwe...

- no

- nocne

Build-in driver benchmark:

[

545.750637] [drm] radeon:
[ 1070.038630] [drm] radeon:
[ 1594.358721] [drm] radeon:
[ 2118.646700] [drm] radeon:

/usr/bin/es2gears_wayland:

27
27
28
26
26
26
26
26
22

p— p— p— qo—

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

(G T T, T T, T R, Y,
B N R RO

seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =

24.294701] [drm] radeon:
31.277641] [drm] radeon:
32.167728] [drm] radeon:
33.055408] [drm] radeon:

/usr/bin/es2gears_wayland:

300 frames in
304 frames in
301 frames in
300 frames in
301 frames in
304 frames in
302 frames in
302 frames in
302 frames in
304 frames in

(S BN R RS RO BT R R E RV R E )
[~ I <> B <> I <> I > I > B> B ]

seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds

60.000 FPS
60.606 FPS
60.188 FPS
59.988 FPS
60.080 FPS
.498 FPS
60.352 FPS
60.183 FPS
60.376 FPS
60.582 FPS

L | (| |
[=2)
@

dma 1024 bo moves of 1024 kB from 2 to 4 in 524284 ms, throughput: 16 Mb/s or 2 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 in 524280 ms, throughput: 16 Mb/s or 2 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 524308 ms, throughput: 8 Mb/s or 1 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 in 524280 ms, throughput: 16 Mb/s or 2 MB/s

.400 FPS
.006 FPS
.212 FPS
.180 FPS
.067 FPS
.120 FPS
.042 FPS
.131 FPS
.043 FPS

O RO RS R R R R RS |

dma 1024 bo moves of 1024 kB from 2 to 4 in 2816 ms, throughput: 2976 Mb/s or 372 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 in 6972 ms, throughput: 1200 Mb/s or 150 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 880 ms, throughput: 9528 Mb/s or 1191 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 in 880 ms, throughput: 9528 Mb/s or 1191 MB/s



A panbuwe...

- no

- nocne

Build-in driver benchmark:

[

545.750637] [drm] radeon:
[ 1070.038630] [drm] radeon:
[ 1594.358721] [drm] radeon:
[ 2118.646700] [drm] radeon:

/usr/bin/es2gears wayland:

27
27
28
26
26
26
26
26
22

p— p— p— qo—

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

(G T T, T T, T R, Y,
BN R AR

dma 1024 bo moves of 1024 kB from 2 to 4 in|524284 ms, throughput: 16 Mb/s or 2 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 iff 524280 ms, throughput: 16 Mb/s or 2 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 524308 ms, throughput: 8 Mb/s or 1 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 i

524280 ms, throughput: 16 Mb/s or 2 MB/s

seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =

.400
.006
.212
.180
.067
.120
.042
adlslil
.043

O RO RS R R R R RS |

FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS

24.294701] [drm] radeon:
31.277641] [drm] radeon:
32.167728] [drm] radeon:
33.055408] [drm] radeon:

/usr/bin/es2gears_wayland:

300 frames in
304 frames in
301 frames in
300 frames in
301 frames in
304 frames in
302 frames in
302 frames in
302 frames in
304 frames in

(S BN R RS RO BT R R E RV R E )
[~ I <> B <> I <> I > I > B> B ]

seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds

60.000 FPS
60.606 FPS
60.188 FPS
59.988 FPS
60.080 FPS
.498 FPS
60.352 FPS
60.183 FPS
60.376 FPS
60.582 FPS

LI (| [
[=2)
@

dma 1024 bo moves of 1024 kB from 2 to 4 in 2816 ms, throughput: 2976 Mb/s or 372 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 in 6972 ms, throughput: 1200 Mb/s or 150 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 880 ms, throughput: 9528 Mb/s or 1191 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 in 880 ms, throughput: 9528 Mb/s or 1191 MB/s



A panbuwe...

- no

- nocne

Build-in driver benchmark:

[

545.750637] [drm] radeon:
[ 1070.038630] [drm] radeon:
[ 1594.358721] [drm] radeon:
[ 2118.646700] [drm] radeon:

/usr/bin/es2gears wayland:

27
27
28
26
26
26
26
26
22

p— p— p— qo—

frames
frames
frames
frames
frames
frames
frames
frames
frames

in
in
in
in
in
in
in
in
in

(G T T, T T, T R, Y,
BN R AR

dma 1024 bo moves of 1024 kB from 2 to 4 in|524284 ms, throughput: 16 Mb/s or 2 MB/s
blit 1024 bo moves of 1024 kB from 2 to 4 iff 524280 ms, throughput: 16 Mb/s or 2 MB/s
dma 1024 bo moves of 1024 kB from 4 to 2 in 524308 ms, throughput: 8 Mb/s or 1 MB/s
blit 1024 bo moves of 1024 kB from 4 to 2 i

524280 ms, throughput: 16 Mb/s or 2 MB/s

seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =
seconds =

.400
.006
.212
.180
.067
.120
.042
adlslil
.043

O RO RS R R R R RS |

FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS

24.294701] [drm] radeon:
31.277641] [drm] radeon:
32.167728] [drm] radeon:
33.055408] [drm] radeon:

/usr/bin/es2gears_wayland:

300 frames in
304 frames in
301 frames in
300 frames in
301 frames in
304 frames in
302 frames in
302 frames in
302 frames in
304 frames in

(S BN R RS RO BT R R E RV R E )
[~ I <> B <> I <> I > I > B> B ]

seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds

dma 1024 bo moves of 1024 kB from 2 to 4

n 2816 ms, throughput: 2976 Mb/s or 372 MB/s

blit 1024 bo moves of 1024 kB from 2 to 4fin 6972 ms, throughput: 1200 Mb/s or 150 MB/s

dma 1024 bo moves of 1024 kB from 4 to 2

n 880 ms, throughput: 9528 Mb/s or 1191 MB/s

blit 1024 bo moves of 1024 kB from 4 to 2jfin 880 ms, throughput: 9528 Mb/s or 1191 MB/s

- 60.000 FPS
- 60.606 FPS
- 60.188 FPS
- 59.988 FPS
- 60.080 FPS
- 60.498 FPS
F 60.352 FPS
F 60.183 FPS
- 60.376 FPS
- 60.582 FPS




OHO PABOTAA-EE-ETI!II




Y Hac Bce nonyyunocs!

- Mo6epa! Bca komanaa Syntacore/YADRO pabotana Ha 31oT pesynsTat, cosgasas U Tectupys RISC-V cluster!
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Y Hac Bce nonyumnocs! Do

- Mo6epa! Bca komanaa Syntacore/YADRO pabotana Ha 31oT pesynsTat, cosgasas U Tectupys RISC-V cluster!

- MHxeHepHOe cyacTbe - KOraa pesynLTat MOXHO NOLLYNATb PYKAMM, MOCMOTPETb HA HEro B peasnbHoM Mupel!
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N\
Y Hac Bce nonyumnocs! Do

- Mo6epa! Bca komanaa Syntacore/YADRO pabotana Ha 31oT pesynsTat, cosgasas U Tectupys RISC-V cluster!

- MHxeHepHOe cyacTbe - KOraa pesynLTat MOXHO NOLLYNATb PYKAMM, MOCMOTPETb HA HEro B peasnbHoM Mupel!

-1 OHO PABOTAA-EE-ET!
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Quake?2 Ha pycckom RISC-V!
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Quake?2 Ha pycckom RISC-V!

- B ponax:

225



Quake?2 Ha pycckom RISC-V!

- B ponax:
- FPGA
- 2-core RISC-V knacrep c yacrotoi B paroHe 120 MHz
- 2xPCle c korepeHTHbIM DMA

- Radeon HD 4350 (2008 r) ¢ GPU yckopeHuem

- Linux kernel v6.6 + radeon driver
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Quake?2 Ha pycckom RISC-V!

- B ponax:
- FPGA
- 2-core RISC-V knacrep c yacrotoi B paroHe 120 MHz
- 2xPCle c korepeHTHbIM DMA
- Radeon HD 4350 (2008 r) ¢ GPU yckopeHuem
- Linux kernel v6.6 + radeon driver

- 7-17 FPS, B 3aBMCMMOCTH OT Yncna Bparoe )
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Quake?2 Ha pycckom RISC-V!

- B ponax:
- FPGA
- 2-core RISC-V knacrep c yacrotoi B paroHe 120 MHz
- 2xPCle c korepeHTHbIM DMA
- Radeon HD 4350 (2008 r) ¢ GPU yckopeHuem
- Linux kernel v6.6 + radeon driver
- 7-17 FPS, B 3aBMCMMOCTH OT Yncna Bparoe )
- Quake2 — opHONOTOUHBIN, BTOpPOE AP0 He

BO.D,eﬁCTBOBGHO, Jy4ylle roHdaTtb HaA bonee npou3BoaUuTENIbHOM ape
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Quake?2 Ha pycckom RISC-V!

- B ponax:
- FPGA
- 2-core RISC-V knacrep c yacrotoi B paroHe 120 MHz
- 2xPCle c korepeHTHbIM DMA
- Radeon HD 4350 (2008 r) ¢ GPU yckopeHuem
- Linux kernel v6.6 + radeon driver
- 7-17 FPS, B 3aBMCMMOCTH OT Yncna Bparoe )
- Quake2 — opHONOTOUHBIN, BTOpPOE AP0 He
3a[eMCTBOBAHO, Nyulue roHsTh Ha Gonee nponssoanTensHOM sgpe

- Ynupaemcs B npounseogurensHoctb CPU Ha FPGA
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Quake?2 Ha pycckom RISC-V!

- B ponax:
- FPGA
- 2-core RISC-V knacrep c yacrotoi B paroHe 120 MHz
- 2xPCle c korepeHTHbIM DMA
- Radeon HD 4350 (2008 r) ¢ GPU yckopeHuem
- Linux kernel v6.6 + radeon driver
- 7-17 FPS, B 3aBMCMMOCTH OT YMCNA BPAroOB )
- Quake2 — opHONOTOUHBIN, BTOpPOE AP0 He
3a[eMCTBOBAHO, Nyulue roHsTh Ha Gonee nponssoanTensHOM sgpe

- Ynupaemcs B npounseogurensHoctb CPU Ha FPGA

- OHO PABOTAA-EE-ET!

230



) /

e

- OHO PABOTAA-EE-ET!

231



TA

_

SYINATRNSS
B HALLINX
PYKAX



ApPTHEPbI KOHPEPEHUUM

A

Do



FPGA-SYSTEMS 2024.1

Hawwu pecypcsl

FPGA-Systems.ru

FPGA-Systems Magazine (FSM

Youtube

Kak HanTH

coobuectBo @fggw

@fpgasystems

admin@fpga-systems.ru



https://fpga-systems.ru/
https://fpga-systems.ru/fsm
https://t.me/fpgasystems
mailto:admin@fpga-systems.ru
https://www.youtube.com/c/fpgasystems
https://www.youtube.com/c/fpgasystems

