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GCC 9.1 Compiler Tuning Threadripper AMD znverl

AMD Ryzen Threadripper 2990WX compiler benchmarks on GCC 9.1 with Ubuntu Linux by Michael Larabel.
Automated Executive Summary
-O3 -march=native -flto had the most wins, coming in first place for 30% of the tests.

Based on the geometric mean of all complete results, the fastest (-O3 -march=native -flto) was 2.325x the speed of the
slowest (AMD Ryzen Threadripper 2990WX 32-Core). -O3 -march=native was 0.998x the speed of -O3 -march=native
-flto, PGO was 0.997x the speed of -O3 -march=native, -O3 -march=athlon64-sse3 was 0.947x the speed of PGO, -0O3
-march=athlon64 was 0.986x the speed of -O3 -march=athlon64-sse3, -O2 -march=native was 0.996x the speed of -O3
-march=athlon64, -O2 -march=athlon64 was 0.974x the speed of -O2 -march=native, AMD Ryzen Threadripper 2990WX
32-Core was 0.477x the speed of -O2 -march=athlon64.

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

C-Ray (Total Time - 4K, 16 Rays Per Pixel) at 225.469x

Smallpt (Global Illumination Renderer; 128 Samples) at 147.277x

GraphicsMagick (Operation: Sharpen) at 55.25x

GraphicsMagick (Operation: Enhanced) at 29.25x

XZ Compression (Compressing ubuntu-16.04.3-server-i386.img, Compression Level 9) at 27.641x
SVT-VP9 (1080p 8-bit YUV To VP9 Video Encode) at 20.596x
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GraphicsMagick (Operation: Swirl) at 9.615x

GraphicsMagick (Operation: Resizing) at 7.839x

SciMark (Computational Test: Monte Carlo) at 7.467x

Timed ImageMagick Compilation (Time To Compile) at 5.106x.

Test Systems:

-O2 -march=athlon64

-O3 -march=athlon64

-O3 -march=athlon64-sse3
-O2 -march=native

-O3 -march=native

-O3 -march=native -flto
PGO

AMD Ryzen Threadripper 2990WX 32-Core

Processor: AMD Ryzen Threadripper 2990WX 32-Core @ 3.00GHz (32 Cores / 64 Threads), Motherboard: ASUS ROG
ZENITH EXTREME (1701 BIOS), Chipset: AMD 17h, Memory: 32768MB, Disk: Samsung SSD 970 EVO 500GB,
Graphics: AMD Radeon RX 64 8GB (1590/800MHz), Audio: Realtek ALC1220, Monitor: ASUS VP28U, Network: Intel
1211 + Qualcomm Atheros QCA6174 802.11ac + Wilocity Wil6200 802.11ad

OS: Ubuntu 18.04, Kernel: 4.18.0-18-generic (x86_64), Desktop: GNOME Shell 3.28.3, Display Server: X Server 1.20.1,
Display Driver: amdgpu 18.1.0, OpenGL: 4.5 Mesa 18.2.8 (LLVM 7.0.0), Compiler: GCC 9.1.0, File-System: ext4,
Screen Resolution: 3840x2160

Environment Notes: CXXFLAGS=-O3-march=native CFLAGS=-03-march=native

Compiler Notes: --disable-multilib --enable-checing=release

Processor Notes: Scaling Governor: acpi-cpufreq ondemand

Python Notes: Python 2.7.15rc1 + Python 3.6.7

Security Notes: __user pointer sanitization + Full AMD retpoline IBPB: conditional STIBP: disabled RSB filling + SSB disabled via prctl and seccomp

Phoronix Test Suite v10.8.4 www.phoronix-test-suite.com
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MBW - Memory Copy -
8192 MiB (MiB/s)

Normalized

Standard Deviation
MBW - M.C.F.B.S - 8192
MiB (MiB/s)
Normalized

Standard Deviation
t-testl - 1 (sec)
Normalized

Standard Deviation
t-testl - 2 (sec)
Normalized

Standard Deviation
High Performance

Conjugate Gradient
(GFLOP/s)

Normalized
Standard Deviation

FFTW - Stock - 2D FFT
Size 4096 (Mflops)

Normalized
Standard Deviation

FFTW - Float + SSE -
2D FFT Size 4096

Normalized
Standard Deviation

Timed MAFFT
Alignment - M.S.A (sec)
Normalized

Standard Deviation
LualdIT - Composite
(Mflops)

Normalized

Standard Deviation
LuaJdIT - Monte Carlo
(Mflops)

Normalized

Standard Deviation

LualdIT - F.F.T (Mflops)

Normalized

Standard Deviation

LualJIT - S.M.M (Mflops)
Normalized

Standard Deviation

LualdIT - D.L.M.F
(Mflops)
Normalized
Standard Deviation

-02
-march=at

hlon64

12632

95.87%
2.7%
6526

96.28%
1.6%
25.60
100%
0.7%
8.68
100%
2.1%
0.89

90.82%
8.9%
4342

61.86%
1.1%

2.60

98.08%
6.9%
1491

99.47%
0.5%
498

99.6%
0%
286
99.65%
0.2%
1183
97.93%
2.1%
3623

99.64%
0.4%

-03
-march=at
hlon64

12930

98.13%
2.8%
6755

99.66%
0.2%
29.66
86.31%
3%
9.59
90.51%
4.1%
0.92

93.88%
9.2%
4361

62.13%
2.5%

2.58

98.84%
3.7%
1489

99.33%
0.5%
498

99.6%
0.2%
287
100%
0.4%
1200
99.34%
0.3%
3590

98.73%
1.1%

-03
-march=at
hlon64-sse
3

12699

96.38%
3%
6681

98.57%
0.3%
27.12
94.4%
4.8%
8.82
98.41%
2%
0.85

86.73%
1.1%
4463

63.58%
0.1%

2.55

100%
5.1%
1496

99.8%
0.2%
499

99.8%
0%
287
100%
0.5%
1207
99.92%
0.2%
3619

99.53%
0.3%

-02
-march=na
tive

12795

97.11%
2.9%
6778

100%
1%
26.07
98.2%
2.2%
9.40
92.34%
2.1%
0.81

82.65%
9.7%
6335

90.26%
0.9%
16263

100%
0.1%
2.58

98.84%
8.7%
1467

97.87%
1.3%
490

98%
1%
281
97.91%
1.7%
1182
97.85%
1.1%
3550

97.63%
1.5%

-03
-march=na
tive

12851

97.53%
2.3%
6685

98.63%
0.7%
26.23
97.6%
0.5%
9.01
96.34%
3.9%
0.83

84.69%
11.9%
6600

94.03%
1.4%
14927

91.79%
0.8%
2.69

94.8%
0.4%
1495

99.73%
0.1%
499

99.8%
0.1%
286
99.65%
0%
1208
100%
0.2%
3611

99.31%
0.1%

-03
-march=na
tive -flto

13176

100%
2%
6721

99.16%
2.5%
26.31
97.3%
1%
8.89
97.64%
2.9%
0.98

100%
2.9%
7019

100%
0.2%
14864

91.4%
0.9%
2.65

96.23%
4.2%
1497

99.87%
0.1%
500

100%
0.6%
287
100%
0.1%
1204
99.67%
0.2%
3624

99.67%
0.1%

AMD
Ryzen
Threadripp
er 2990Wx

12406 12618

94.16% 95.77%

0.9%

6753 6596

99.63% 97.31%

0.7%

28.74 27.83

89.07% 91.99%

2.3%

9.41 14.05

92.24% 61.78%

2.3%

0.91 0.90

92.86% 91.84%

9.9%

6717 6411

95.7% 91.34%

0.4%

15287 15098

94% 92.84%

1.7%

2.63 2.74

96.96% 93.07%

0.3%

1499

100%

0.2%

499

99.8%

0.2%

286

99.65%

0.2%

1203

99.59%

0.1%

3636

100%

0.4%
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LuaJIT - J.5.0.R 1865 1867 1868 1830 1868 1868 1870
Normalized 99.73% 99.84% 99.89% 97.86% 99.89% 99.89% 100%
Standard Deviation 0% 0% 0% 1.1% 0% 0% 0%
SciMark - Composite 1782 2021 2039 1981 2514 2543 2555 2257
(Mflops)
Normalized 69.75% 79.1% 79.8% 77.53% 98.4% 99.53% 100% 88.34%
Standard Deviation 0.4% 2.8% 0% 1.5% 2.9% 2.2% 0.2%
SciMark - Monte Carlo 723 736 737 721 732 1904 728 255
(Mflops)
Normalized 37.97% 38.66% 38.71% 37.87% 38.45% 100% 38.24% 13.39%
Standard Deviation 0.8% 0.2% 0% 0.9% 0% 0% 0.1%
SciMark - F.F.T (Mflops) 291 294 294 265 270 270 261 260
Normalized 98.98% 100% 100% 90.14% 91.84% 91.84% 88.78% 88.44%
Standard Deviation 0.6% 0.1% 0.4% 0.8% 0.1% 0.1% 0.1%
SciMark - S.M.M 3119 2874 3082 3105 3174 2951 3220 3153
Normalized 96.86% 89.25% 95.71% 96.43% 98.57% 91.65% 100% 97.92%
Standard Deviation 0.4% 12.5% 0.2% 2.9% 2% 1.2% 0.5%
SciMark - D.L.M.F 3593 4274 4239 4507 5989 5388 6356 5429
(Mflops)
Normalized 56.53% 67.24% 66.69% 70.91% 94.23% 84.77% 100% 85.42%
Standard Deviation 0.8% 0% 0.2% 1.4% 10.2% 4.5% 0.3%
SciMark - J.S.0.R 1186 1842 1842 1306 2218 2202 2208 2190
(Mflops)
Normalized 53.47% 83.05% 83.05% 58.88% 100% 99.28% 99.55% 98.74%
Standard Deviation 0.8% 0% 0% 1% 0% 0% 0%
TSCP - A.C.P (Nodes/s) 1094211 1115390 1115841 1102013 1116747 1135626 1109114 981778
Normalized 96.35% 98.22% 98.26% 97.04% 98.34% 100% 97.67% 86.45%
Standard Deviation 1% 0.2% 0.2% 0.4% 0.2% 0.1% 0.4%
MKL-DNN - IP Batch 1D 71.98 70.94 71.02 72.08 71.26 70.94 71.00
- f32 (ms)
Normalized 98.56% 100% 99.89% 98.42% 99.55% 100% 99.92%
Standard Deviation 0.2% 0.3% 0.1% 0.6% 1% 0.2%
AOM AV1 - AV1 Video 0.20 0.20 0.21 0.21 0.22 0.22 0.22 0.08
Encoding (FPS)
Normalized 90.91% 90.91% 95.45% 95.45% 100% 100% 100% 36.36%
Standard Deviation 0% 2.8% 0% 0% 0% 0% 0%
SVT-AV1- 18.51 18.84 18.66 18.63 20.27 20.41 19.57 18.77
1.8.b.Y.T.A.V.E (FPS)
Normalized 90.69% 92.31% 91.43% 91.28% 99.31% 100% 95.88% 91.96%
Standard Deviation 1.6% 1.1% 0.8% 0.8% 0.4% 0.7% 0.9%
SVT-HEVC - 172 168 166 163 165 165 185 23.01
1.8.b.Y.T.H.V.E (FPS)
Normalized 92.97% 90.81% 89.73% 88.11% 89.19% 89.19% 100% 12.44%
Standard Deviation 10.8% 2.5% 0.7% 6.4% 2.1% 2.1% 13.5%
SVT-VP9 - 101.13 103.45 97.81 100.82 102.91 104.42 103.97 5.07
1.8.b.Y.T.V.V.E (FPS)
Normalized 96.85% 99.07% 93.67% 96.55% 98.55% 100% 99.57% 4.86%
Standard Deviation 3.7% 4.7% 1.4% 1.4% 4.3% 4.4% 3.6%
VP9 libvpx Encoding - 25.44 26.12 25.58 26.02 26.37 26.36
v.V.1.V.E (FPS)
Normalized 96.47% 99.05% 97% 98.67% 100% 99.96%
Standard Deviation 3% 0% 2.7% 1.5% 0.9% 0.2%
X264 - H.2.V.E (FPS) 146 146 146 143 147 145
Normalized 99.32% 99.32% 99.32% 97.28% 100% 98.64%
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Standard Deviation

X265 - H.2.1.V.E (FPS)

Normalized

Standard Deviation
GraphicsMagick - Swirl
(Iterations/min)
Normalized

Standard Deviation
GraphicsMagick -
Rotate (lterations/min)
Normalized

Standard Deviation
GraphicsMagick -
Sharpen
Normalized

Standard Deviation
GraphicsMagick -
Enhanced
(Iterations/min)
Normalized

Standard Deviation
GraphicsMagick -
Resizing
Normalized

Standard Deviation
GraphicsMagick -
Noise-Gaussian
(Iterations/min)
Normalized

Standard Deviation
GraphicsMagick - HWB
Color Space
(Iterations/min)

Normalized
Standard Deviation
Himeno Benchmark -

P.P.S (MFLOPS)

Normalized
Standard Deviation

Stockfish - Total Time
(Nodes/s)

Normalized

Standard Deviation

Timed ImageMagick
Compilation - Time To
Compile (sec)
Normalized

Standard Deviation

Timed LLVM
Compilation - Time To

Normalized

3%
33.53
98.94%
0.3%
244

97.6%
0.2%
243

96.81%

192

86.88%

198

84.62%
0.5%
235

96.71%
0.9%
202

99.02%
1.3%
272

99.27%
0.2%
1328

100%
0.5%
66890687

98.08%
0.6%
17.41

100%
2.1%
229

96.51%

1%
33.89
100%
0.2%
237

94.8%

238

94.82%

190

85.97%
0.6%
195

83.33%
0.5%
233

95.88%

199

97.55%
0.8%
261

95.26%
0.9%
1316

99.1%
0.5%
67513602

98.99%
2%
19.77

88.06%
2.6%
225

98.22%

3%
33.88

99.97%
0.3%
237

94.8%
0.4%
240

95.62%

191

86.43%
0.6%
194

82.91%

231

95.06%

198

97.06%

263

95.99%

1316

99.1%
0.5%
67571150

99.08%
1.1%
19.73

88.24%
0.3%
224

98.66%

2.4%
33.44

98.67%
0.5%
245

98%
0.7%
249

99.2%

217

98.19%
0.3%
231

98.72%

238

97.94%

200

98.04%
0.6%
271

98.91%

1319

99.32%
0.5%
66697487

97.8%
1.4%
17.58

99.03%
2.4%
221

100%

3%
33.76

99.62%
0.5%
247

98.8%

249

99.2%

219

99.1%

232

99.15%

243

100%
0.7%
204

100%
0.6%
272

99.27%

1313

98.87%
0.2%
68200164

100%
2.4%
19.15

90.91%
2.3%
221

100%

33.68

99.38%
0.2%
250

100%

248

98.8%
0.5%
221

100%
0.7%
233

99.57%

240

98.77%
0.6%
203

99.51%

274

100%

1304

98.19%
0.2%
67450689

98.9%
1%
88.89

19.59%
2.7%
951

23.24%

1.1%
33.79 9195
99.7% 29.36%
0.3%
250 26
100% 10.4%
251 175
100% 69.72%
0.2%
220 4
99.55% 1.81%
0.7%
234 8
100% 3.42%
0.7%
243 31
100% 12.76%
0.5%
203 40
99.51% 19.61%
0.6%
274 59
100% 21.53%
1321 1322
99.47% 99.55%
0.5%
67841877
99.47%
1.2%
19.09 19.69
91.2% 88.42%
0.7%

290

76.21%
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Timed PHP Compilation
- Time To Compile (sec)
Normalized

Standard Deviation

C-Ray - Total Time -
4.1.R.P.P (sec)
Normalized

Standard Deviation

Smallpt - G.ILR.1.S (sec)

Normalized

Standard Deviation
AOBench - 2048 x 2048
- Total Time (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
Raytests (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
3000 Fall (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
1000 Stack (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
1000 Convex (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
136 Ragdolls (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
Prim Trimesh (sec)
Normalized

Standard Deviation

Bullet Physics Engine -
Convex Trimesh (sec)
Normalized

Standard Deviation

XZ Compression -
C.u.1.0.3.s.i.i.C.L.9
Normalized

Standard Deviation

Zstd Compression -
C.u.1.03s..i.C.L.1

Normalized
Standard Deviation

43.86

100%
0.8%
45.43

39.29%
0.5%
4.57
83.81%
1%
47.28

82.7%
0%
2.49

92.37%
1.7%
3.96

96.72%
1.4%
4.68

94.23%
1.3%
4.50

86.67%
1.6%
2.42

95.04%
2.5%
0.87

94.25%
1.1%
1.07

90.65%
1.6%
26.75

95.78%
3%
18.02

96.34%
12.9%

63.19

69.41%
0.9%
29.39

60.73%
0.3%
451
84.92%
1%
45.20

86.5%
0.1%
2.46

93.5%
0.1%
3.92

97.7%
0.1%
4.65

94.84%
0.3%
4.45

87.64%
0.1%
2.36

97.46%
0.2%
0.86

95.35%
0.2%
1.06

91.51%
0.1%
26.50

96.68%
1.7%
17.74

97.86%
13.4%

62.93

69.7%
0.5%
29.53

60.45%
0.3%
4.54
84.36%
0.6%
44.98

86.93%
0%
2.46

93.5%
0.1%
3.91

97.95%
0%
4.62

95.45%
0.2%
4.45

87.64%
0.2%
2.35

97.87%
0.2%
0.86

95.35%
0.3%
1.06

91.51%
0.1%
25.93

98.8%
2.9%
18.38

94.45%
13.9%

44.44

98.69%
0.3%
34.22

52.16%
0.6%
3.89
98.46%
0.5%
42.34

92.35%
0.1%
2.38

96.64%
0.1%
3.95

96.96%
0.9%
4.57

96.5%
1.2%
4.06

96.06%
0.5%
2.39

96.23%
1.8%
0.84

97.62%
0.2%
1.02

95.1%
0.7%
26.78

95.67%
0.7%
19.31

89.9%
12.3%

63.25

69.34%
0.2%
18.00

99.17%
0.3%
3.87
98.97%
1.4%
39.11

99.97%
0%
2.35

97.87%
0.1%
3.84

99.74%
0.2%
4.42

99.77%
0.2%
3.97

98.24%
0.2%
2.30

100%
0.2%
0.84

97.62%
0.1%
1.00

97%
0.2%
25.70

99.69%
3.9%
19.09

90.94%
13.2%

17.85

100%
0.5%
3.85
99.48%
0.3%
39.92

97.95%
0.1%
2.30

100%
0%
3.97

96.47%
0.4%
4.82

91.49%
0.3%
3.90

100%
0.1%
2.44

94.26%
0.2%
0.82

100%
0.4%
0.97

100%
0.1%
25.62

100%
3.5%
17.94

96.77%
14.3%

63.01 85.40

69.61% 51.36%
0.3%
17.96 4025

99.39% 0.44%
0.2%

3.83 564.07
100% 0.68%
1.8%

39.10 43.36

100% 90.18%
0.1%
2.34

98.29%
0%
3.83

100%
0.1%
441

100%
0.2%
3.97

98.24%
0.1%
2.32

99.14%
0.6%
0.83

98.8%
0.1%
1.00

97%
0%
26.09 708.15

98.2% 3.62%
0.5%
17.36 265.79

100% 6.53%
10.1%
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FLAC Audio Encoding -
WAV To FLAC (sec)
Normalized

Standard Deviation

LAME MP3 Encoding -
WAV To MP3 (sec)

Normalized

Standard Deviation
OpenSSL - R.4.b.P
(Signs/sec)

Normalized

Standard Deviation
PostgreSQL pgbench -
Buffer Test - Normal
Load - Read Only (TPS)

Normalized

Standard Deviation
PostgreSQL pgbench -
Buffer Test - Normal
Load - Read Write

Normalized

Standard Deviation
CppPerformanceBench
marks - Atol (sec)
Normalized

Standard Deviation
CppPerformanceBench
marks - Ctype (sec)

Normalized

Standard Deviation
CppPerformanceBench
marks - Math Library
Normalized

Standard Deviation
CppPerformanceBench
marks - Rand Numbers
(sec)

Normalized

Standard Deviation
CppPerformanceBench
marks - Stepanov
Vector (sec)

Normalized

Standard Deviation
CppPerformanceBench
marks - Function
Objects (sec)

Normalized

Standard Deviation
CppPerformanceBench
marks - S.A (sec)

Normalized
Standard Deviation

15.58

60.59%
0.2%
11.41

69.94%
0.7%
5832

99.9%
0%
453605

95.77%
1.1%
5098

31.2%
2.6%
69.08

98.97%
0.1%
33.37

96.85%
0%
399

87.97%
0.4%
1072

94.31%
0%
75.79

98.85%
0.1%
16.20

95.06%
0.1%
28.33

99.61%
0.1%

15.48

60.98%
0.6%
9.43

84.62%
0.2%
5837

99.98%
0%
463840

97.94%
2.6%
15616

95.58%
2.7%
68.37

100%
1%
33.28

97.12%
0.1%
398

88.19%
0.3%
1070

94.49%
0.1%
75.53
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Geometric mean based upon tests: pts/aom-avl and pts/svt-avl
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Geometric mean based upon tests: pts/himeno and pts/mafft
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Geometric mean based upon tests: pts/compress-zstd and pts/compress-xz
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Geometric mean based upon tests: pts/c-ray, pts/aobench, pts/smallpt, pts/svt-vp9, pts/svt-hevc, pts/x264, pts/x265,
pts/vpxenc, pts/aom-avl, pts/svt-avl, pts/encode-mp3, pts/encode-flac, pts/graphics-magick and pts/luajit
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Geometric mean based upon tests: pts/redis and pts/pgbench
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Geometric mean based upon tests: pts/encode-mp3, pts/encode-flac, pts/svt-vp9, pts/svt-hevc, pts/x264, pts/x265,
pts/vpxenc, pts/aom-avl and pts/svt-avl
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Geometric mean based upon tests: pts/hpcg, pts/fftw, pts/himeno and pts/mafft
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Geometric mean based upon tests: pts/pgbench, pts/mbw, pts/t-testl, pts/openssl and pts/ctx-clock
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Geometric mean based upon tests: pts/t-testl and pts/mbw
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Geometric mean based upon tests: pts/c-ray, pts/stockfish, pts/svt-vp9, pts/svi-hevc, pts/x264, pts/x265, pts/vpxenc,
pts/aom-avl, pts/svt-avl, pts/smallpt, pts/graphics-magick, pts/compress-zstd, pts/build-php, pts/build-imagemagick,
pts/build-llvm, pts/aobench, pts/hpcg and pts/pgbench
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Geometric mean based upon tests: pts/compress-zstd, pts/build-php, pts/build-imagemagick and pts/build-livm
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Geometric mean based upon tests: pts/c-ray, pts/aocbench and pts/smallpt
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Geometric mean based upon tests: pts/fftw, pts/himeno and pts/mafft
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Geometric mean based upon tests: pts/nginx, pts/pgbench, pts/mcperf, pts/redis and pts/openssl
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Geometric mean based upon tests: pts/svt-avl, pts/svt-hevc, pts/svt-vp9, pts/x264, pts/x265, pts/himeno, pts/stockfish,
pts/build-php, pts/build-llvm, pts/c-ray, pts/compress-zstd, pts/openssl, pts/redis and pts/ctx-clock
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Geometric mean based upon tests: pts/luajit, pts/scimark2, pts/encode-flac, pts/encode-mp3, pts/cpp-perf-bench,
pts/redis and pts/nginx

Phoronix Test Suite v10.8.4 www.phoronix-test-suite.com


http://www.phoronix-test-suite.com/

pESIl. GCC 9.1 Compiler Tuning Threadripper AMD znverl
P

horonix Test Suite

Geometric mean based upon tests: pts/svt-vp9, pts/svt-heve, pts/x264, pts/x265, pts/vpxenc, pts/aom-avl and
pts/svt-avl
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Geometric mean based upon tests: pts/himeno and pts/x265
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