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Mesa 20.1 Radeon Benchmarks + Linux 5.6

AMD Ryzen 9 3950X testing of different graphics cards with Mesa 20.1-devel + ACO + Linux 5.6. Benchmarks by
Michael Larabel for a future article.

Automated Executive Summary

RX 5700 XT: Linux 5.5 had the most wins, coming in first place for 76% of the tests.

Based on the geometric mean of all complete results, the fastest (RX 5700 XT: Linux 5.5) was 1.605x the speed of the
slowest (RX 590: Linux 5.6-rc3). RX Vega 64: Linux 5.5 was 1.343x the speed of RX 590: Linux 5.5, RX 5600 XT: Linux
5.5 was 1.047x the speed of RX Vega 64: Linux 5.5, RX 5700 XT: Linux 5.5 was 1.13x the speed of RX 5600 XT: Linux
5.5, RX 5600 XT: Linux 5.6-rc3 was 0.878x the speed of RX 5700 XT: Linux 5.5, RX 5700 XT: Linux 5.6-rc3 was 1.136x
the speed of RX 5600 XT: Linux 5.6-rc3, RX Vega 64: Linux 5.6-rc3 was 0.848x the speed of RX 5700 XT: Linux
5.6-rc3, RX 590: Linux 5.6-rc3 was 0.737x the speed of RX Vega 64: Linux 5.6-rc3.

The results with the greatest spread from best to worst included: 

A Total War Saga: THRONES OF BRITANNIA (Resolution: 2560 x 1440 - Graphics Preset: High - Total Frame Time) at
60.315x
HITMAN (Resolution: 2560 x 1440 - Quality Level: Ultra - Total Frame Time) at 21.245x
HITMAN (Resolution: 2560 x 1440 - Quality Level: Medium - Total Frame Time) at 19.756x
HITMAN 2 (Resolution: 2560 x 1440 - Quality Level: Ultra - Total Frame Time) at 15x
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Total War: WARHAMMER II (Resolution: 2560 x 1440 - Graphics Preset: High - Scenario: Fallen Gates Battle - Total
Frame Time) at 12.523x
Unigine Superposition (Resolution: 1920 x 1080 - Mode: Fullscreen - Quality: Medium - Renderer: OpenGL) at 2.13x
Unigine Superposition (Resolution: 1920 x 1080 - Mode: Fullscreen - Quality: High - Renderer: OpenGL) at 2.049x
Unigine Superposition (Resolution: 1920 x 1080 - Mode: Fullscreen - Quality: Low - Renderer: OpenGL) at 1.919x
Unigine Superposition (Resolution: 1920 x 1080 - Mode: Fullscreen - Quality: Ultra - Renderer: OpenGL) at 1.907x
Unigine Heaven (Resolution: 1920 x 1080 - Mode: Fullscreen - Renderer: OpenGL) at 1.788x.

Test Systems:

RX 590: Linux 5.5
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: Sapphire AMD Radeon RX 470/480/570/570X/580/580X/590 8GB (1560/2100MHz),
Monitor: DELL P2415Q, Network: Realtek Device 8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.5.5-050505-generic (x86_64), Desktop: GNOME Shell 3.34.1, Display Server: X Server
1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22 eoan-oibaf-ppa)
(LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution: 3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX Vega 64: Linux 5.5
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: AMD Radeon RX 56/64 8GB (1630/945MHz), Monitor: DELL P2415Q, Network: Realtek
Device 8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.5.5-050505-generic (x86_64), Desktop: GNOME Shell 3.34.1, Display Server: X Server
1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22 eoan-oibaf-ppa)
(LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution: 3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX 5600 XT: Linux 5.5
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: Sapphire AMD Navi 10 6GB (1780/875MHz), Monitor: DELL P2415Q, Network: Realtek
Device 8125 + Intel I211 + Intel Device 2723
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OS: Ubuntu 19.10, Kernel: 5.5.5-050505-generic (x86_64), Desktop: GNOME Shell 3.34.1, Display Server: X Server
1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22 eoan-oibaf-ppa)
(LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution: 3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX 5700 XT: Linux 5.5
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: AMD Navi 10 8GB (2030/875MHz), Monitor: DELL P2415Q, Network: Realtek Device
8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.5.5-050505-generic (x86_64), Desktop: GNOME Shell 3.34.1, Display Server: X Server
1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22 eoan-oibaf-ppa)
(LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution: 3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX 5600 XT: Linux 5.6-rc3
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: Sapphire AMD Navi 10 6GB (1780/875MHz), Monitor: DELL P2415Q, Network: Realtek
Device 8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.6.0-050600rc3-generic (x86_64) 20200223, Desktop: GNOME Shell 3.34.1, Display
Server: X Server 1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22
eoan-oibaf-ppa) (LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution:
3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX 5700 XT: Linux 5.6-rc3
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: AMD Navi 10 8GB (2030/875MHz), Monitor: DELL P2415Q, Network: Realtek Device
8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.6.0-050600rc3-generic (x86_64) 20200223, Desktop: GNOME Shell 3.34.1, Display
Server: X Server 1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22
eoan-oibaf-ppa) (LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution:
3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
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Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX Vega 64: Linux 5.6-rc3
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: AMD Radeon RX 56/64 8GB (1630/945MHz), Monitor: DELL P2415Q, Network: Realtek
Device 8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.6.0-050600rc3-generic (x86_64) 20200223, Desktop: GNOME Shell 3.34.1, Display
Server: X Server 1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22
eoan-oibaf-ppa) (LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution:
3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

RX 590: Linux 5.6-rc3
Processor: AMD Ryzen 9 3950X 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: ASUS ROG CROSSHAIR
VIII HERO (WI-FI) (1201 BIOS), Chipset: AMD Starship/Matisse, Memory: 16GB, Disk: 2000GB Force MP600 +
2000GB SABRENT, Graphics: Sapphire AMD Radeon RX 470/480/570/570X/580/580X/590 8GB (1560/2100MHz),
Monitor: DELL P2415Q, Network: Realtek Device 8125 + Intel I211 + Intel Device 2723

OS: Ubuntu 19.10, Kernel: 5.6.0-050600rc3-generic (x86_64) 20200223, Desktop: GNOME Shell 3.34.1, Display
Server: X Server 1.20.5, Display Driver: modesetting 1.20.5, OpenGL: 4.6 Mesa 20.1.0-devel (git-4d57a27 2020-02-22
eoan-oibaf-ppa) (LLVM 10.0.0), Vulkan: 1.2.128, Compiler: GCC 9.2.1 20191008, File-System: ext4, Screen Resolution:
3840x2160

Processor Notes: Scaling Governor: acpi-cpufreq performance - CPU Microcode: 0x8701013
Security Notes: itlb_multihit: Not affected + l1tf: Not affected + mds: Not affected + meltdown: Not affected + spec_store_bypass: Mitigation of SSB disabled via prctl and
seccomp + spectre_v1: Mitigation of usercopy/swapgs barriers and __user pointer sanitization + spectre_v2: Mitigation of Full AMD retpoline IBPB: conditional STIBP:
conditional RSB filling + tsx_async_abort: Not affected

 RX 590:

Linux 5.5

RX Vega

64: Linux

5.5

RX 5600

XT: Linux

5.5

RX 5700

XT: Linux

5.5

RX 5600

XT: Linux

5.6-rc3

RX 5700

XT: Linux

5.6-rc3

RX Vega

64: Linux

5.6-rc3

RX 590:

Linux

5.6-rc3

F1 2017 - 2560 x 1440 -

High - TAA

Checkerboard (FPS)

106 122 132 134 132 134 121 105

Normalized 79.1% 91.04% 98.51% 100% 98.51% 100% 90.3% 78.36%

Standard Deviation  2.2% 0.8% 1.1% 0.4% 2.8% 1.7%  

HITMAN - 2560 x 1440 -

Medium (FPS)

84.24 95.70 100.51 106.65 99.83 105.40 95.70 83.35

Normalized 78.99% 89.73% 94.24% 100% 93.61% 98.83% 89.73% 78.15%

Standard Deviation 0.3% 0.2% 0.4% 0.5% 0.1% 0.7% 0.6% 0.1%
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HITMAN - 2560 x 1440 -

Ultra (FPS)

67.05 77.79 80.42 85.90 79.54 84.65 77.97 66.17

Normalized 78.06% 90.56% 93.62% 100% 92.6% 98.54% 90.77% 77.03%

Standard Deviation 0.4% 0.6% 0.5% 0.3% 0.1% 0.5% 0.3% 0.3%

HITMAN 2 - 2560 x 1440

- Ultra (FPS)

52.80 70.44 69.30 79.10 69.17 79.17 70.22 52.16

Normalized 66.69% 88.97% 87.53% 99.91% 87.37% 100% 88.7% 65.88%

Standard Deviation 0.5% 0.2% 0.1% 0.2% 0.2% 0.3% 0.2% 0.4%

Shadow of the Tomb

Raider - 2560 x 1440 -

High - SMAA (FPS)

78.8 104.8 109.3 129.4 108.4 129.2 104.7 77.9

Normalized 60.9% 80.99% 84.47% 100% 83.77% 99.85% 80.91% 60.2%

Standard Deviation 0% 0.1% 0.1% 0.1% 0.1% 0% 0.1% 0%

Strange Brigade - 2560

x 1440 - High (FPS)

83.6 116.2 112.1 138.0 110.8 136.5 116.6 82.8

Normalized 60.58% 84.2% 81.23% 100% 80.29% 98.91% 84.49% 60%

Standard Deviation 0.2% 0.4% 0.1% 0.3% 0.3% 0.2% 0.2% 0.3%

Strange Brigade - 3840

x 2160 - High (FPS)

48.8 71.8 68.5 84.8 68.1 84.5 71.7 48.5

Normalized 57.55% 84.67% 80.78% 100% 80.31% 99.65% 84.55% 57.19%

Standard Deviation 0.9% 0.1% 0.6% 0.7% 0.3% 0.1% 0.5% 0.4%

Tesseract - 3840 x 2160

(FPS)

243.4137 347.4707 351.0181 415.4473 351.4692 424.2685 346.5753 241.6208

Normalized 57.37% 81.9% 82.73% 97.92% 82.84% 100% 81.69% 56.95%

Standard Deviation 0.9% 0.3% 0.4% 1.6% 1.3% 2.2% 1.9% 0.3%

A Total War Saga:

THRONES OF

BRITANNIA - 2560 x

1440 - High (FPS)

75.7 92.9 98.2 105.3 96.0 104.6 94.3 74.4

Normalized 71.89% 88.22% 93.26% 100% 91.17% 99.34% 89.55% 70.66%

Standard Deviation 0.3% 0.9% 1% 0.7% 1% 1.2% 0.8% 0.2%

Total War:

WARHAMMER II - 2560

x 1440 - High - F.G.B

(FPS)

46.7 67.5 65.9 75.9 65.7 76.1 67.7 46.1

Normalized 61.37% 88.7% 86.6% 99.74% 86.33% 100% 88.96% 60.58%

Standard Deviation 0.2% 0.1% 0.1% 0.1% 0.4% 0.3% 0.3% 0.2%

Unigine Heaven - 1920

x 1080 - Fullscreen -

OpenGL (FPS)

92.6648 139.836 136.731 163.569 135.671 163.347 139.920 91.4719

Normalized 56.65% 85.49% 83.59% 100% 82.94% 99.86% 85.54% 55.92%

Standard Deviation 0.2% 0.1% 0% 0.2% 0.1% 0.1% 0.1% 0.3%

Unigine Superposition -

1920 x 1080 -

Fullscreen - Low -

OpenGL (FPS)

105.8 182.6 197.7 201.1 195.2 197.7 183.5 104.8

Normalized 52.61% 90.8% 98.31% 100% 97.07% 98.31% 91.25% 52.11%

Standard Deviation 0.2% 0% 0.4% 1.2% 0.6% 0.5% 0.1% 0.5%
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Unigine Superposition -

1920 x 1080 -

Fullscreen - Medium -

OpenGL (FPS)

57.5 94.2 103.7 121.2 102.9 121.1 94.2 56.9

Normalized 47.44% 77.72% 85.56% 100% 84.9% 99.92% 77.72% 46.95%

Standard Deviation 0.3% 0.1% 0% 0% 0% 0.1% 0.1% 0.1%

Unigine Superposition -

1920 x 1080 -

Fullscreen - High -

OpenGL (FPS)

41.5 66.4 71.3 84.2 70.7 83.9 66.5 41.1

Normalized 49.29% 78.86% 84.68% 100% 83.97% 99.64% 78.98% 48.81%

Standard Deviation 0.1% 0.2% 0% 0.1% 0.1% 0.1% 0.1% 0.3%

Unigine Superposition -

1920 x 1080 -

Fullscreen - Ultra -

OpenGL (FPS)

18.3 30.1 28.3 34.7 28 34.7 30.1 18.2

Normalized 52.74% 86.74% 81.56% 100% 80.69% 100% 86.74% 52.45%

Standard Deviation 0.3% 0% 0.2% 0%  0.2% 0% 0.3%

Xonotic - 3840 x 2160 -

Ultra (FPS)

311.614076

9

291.632906

2

383.171165

1

402.465605

6

379.331642

0

403.093682

8

291.513161

7

311.394039

9

Normalized 77.31% 72.35% 95.06% 99.84% 94.11% 100% 72.32% 77.25%

Standard Deviation 0.5% 0.5% 0.1% 0.1% 0.7% 0.1% 0.7% 0.1%

Xonotic - 3840 x 2160 -

Ultimate (FPS)

236.611545

6

244.379236

5

299.113196

8

317.951091

4

296.392932

3

317.618594

0

244.167612

6

235.310900

5

Normalized 74.42% 76.86% 94.08% 100% 93.22% 99.9% 76.79% 74.01%

Standard Deviation 0.5% 0.7% 0.4% 0.6% 0.4% 0.2% 0.4% 0.2%

Geometric Mean Of All

Test Results - Result

Composite -

M.2.1.R.B.L.5.6

(Geometric Mean)

80.964 108.771 113.900 128.685 112.989 128.330 108.855 80.183

Normalized 62.92% 84.53% 88.51% 100% 87.8% 99.72% 84.59% 62.31%
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These geometric means are based upon test groupings / test suites for this result file.

Geometric mean based upon tests: pts/xonotic, pts/tesseract and pts/unigine-heaven

Geometric mean based upon tests: pts/unigine-heaven and pts/unigine-super
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Geometric mean based upon tests: pts/f12017, pts/hitman, pts/hitman2, pts/shadowofthetombraider,
pts/strange-brigade, pts/thronesofbritannia and pts/tww2

Geometric mean based upon tests: pts/unigine-heaven and pts/unigine-super

This file was automatically generated via the Phoronix Test Suite benchmarking software on Thursday, 28 March 2024
12:23.
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