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Xeon Cascade Lake Refresh vs. AMD EPYC Rome Linux Benchmarks

Benchmarks for a future article by Michael Larabel.
Automated Executive Summary
2 x EPYC 7742 had the most wins, coming in first place for 49% of the tests.

Based on the geometric mean of all complete results, the fastest (2 x EPYC 7742) was 2.879x the speed of the slowest
(EPYC 7F32).

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

MKL-DNN DNNL (Harness: Deconvolution Batch deconv_3d - Data Type: u8s8f32) at 12.004x
John The Ripper (Test: Blowfish) at 11.012x

Blender (Blend File: Classroom - Compute: CPU-Only) at 10.627x

LuxCoreRender (Scene: Rainbow Colors and Prism) at 10.079x

asmFish (1024 Hash Memory, 26 Depth) at 9.955x

Stockfish (Total Time) at 9.782x

LuxCoreRender (Scene: DLSC) at 9.665x

OSPray (Demo: San Miguel - Renderer: Path Tracer) at 9.126x

John The Ripper (Test: MD5) at 9.088x

LAMMPS Molecular Dynamics Simulator (Model: Rhodopsin Protein) at 8.475x.
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Test Systems:

Xeon Gold 5220R

Processor: Intel Xeon Gold 5220R @ 3.90GHz (18 Cores / 36 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 6 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4N-WM, Disk: 280GB INTEL SSDPED1D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-18-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlh_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

2 X Xeon Gold 5220R

Processor: 2 x Intel Xeon Gold 5220R @ 3.90GHz (36 Cores / 72 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 12 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4N-WM, Disk: 280GB INTEL SSDPED1D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-18-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

Xeon Gold 6226R

Processor: Intel Xeon Gold 6226R @ 3.90GHz (16 Cores / 32 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 6 x 32 GB DDR4-2933MT/s
HMAB84GR7CJR4N-WM, Disk: 280GB INTEL SSDPED1D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-18-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v
Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c
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Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

2 X Xeon Gold 6226R

Processor: 2 x Intel Xeon Gold 6226R @ 3.90GHz (32 Cores / 64 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 12 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4N-WM, Disk: 280GB INTEL SSDPED1D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-18-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlh_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

Xeon Gold 6250

Processor: Intel Xeon Gold 6250 @ 4.50GHz (8 Cores / 16 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 6 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4N-WM, Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

2 X Xeon Gold 6250

Processor: 2 x Intel Xeon Gold 6250 @ 4.50GHz (16 Cores / 32 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 12 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4AN-WM, Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,90,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new
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--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

Xeon Gold 6258R

Processor: Intel Xeon Gold 6258R @ 4.00GHz (28 Cores / 56 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 6 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4AN-WM, Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror ~ --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,90,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlh_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

2 X Xeon Gold 6258R

Processor: 2 x Intel Xeon Gold 6258R @ 4.00GHz (56 Cores / 112 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 12 x 32 GB DDR4-2933MT/s
HMA84GR7CJR4N-WM, Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 X QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

Xeon Platinum 8280

Processor: Intel Xeon Platinum 8280 @ 4.00GHz (28 Cores / 56 Threads), Motherboard: GIGABYTE MD61-SC2-00
v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 6 x 32 GB DDR4-2933MT/s
HMAB4GR7CJR4N-WM, Disk: 280GB INTEL SSDPED1D280GA, Graphics: ASPEED, Network: 2 x Intel X722 for 1GbE
+ 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-18-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror ~ --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
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--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new
--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

2 X Xeon Platinum 8280

Processor: 2 x Intel Xeon Platinum 8280 @ 4.00GHz (56 Cores / 112 Threads), Motherboard: GIGABYTE
MD61-SC2-00 v01000100 (T15 BIOS), Chipset: Intel Sky Lake-E DMI3 Registers, Memory: 12 x 32 GB
DDR4-2933MT/s HMA84GR7CJR4N-WM, Disk: 280GB INTEL SSDPED1D280GA, Graphics: ASPEED, Network: 2 x
Intel X722 for 1GbE + 2 x QLogic FastLinQ QL41000 10/25/40/50GbE

OS: Ubuntu 20.04, Kernel: 5.4.0-18-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror ~ --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,90,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: intel_pstate powersave - CPU Microcode: 0x500002c

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: KVM: Mitigation of Split huge pages + I1tf: 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 Enhanced IBRS IBPB:
conditional RSB filling + tsx_async_abort: Mitigation of TSX disabled

EPYC 7282

Processor: AMD EPYC 7282 16-Core @ 2.80GHz (16 Cores / 32 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 8 x 32 GB DDR4-3200MT/s 36 ASF4G72PZ-3G2E2, Disk:
280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror ~ --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlo_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2x EPYC 7282

Processor: 2 x AMD EPYC 7282 16-Core @ 2.80GHz (32 Cores / 64 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASFA4G72PZ-3G2E?2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: llvmpipe 504GB, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new
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--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2 x EPYC 7302

Processor: 2 x AMD EPYC 7302 16-Core @ 3.00GHz (32 Cores / 64 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,9o,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2 X EPYC 7352

Processor: 2 x AMD EPYC 7352 24-Core @ 2.30GHz (48 Cores / 96 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlo_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2 X EPYC 7532

Processor: 2 x AMD EPYC 7532 32-Core @ 2.40GHz (64 Cores / 128 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASFA4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: livmpipe 504GB, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v
Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034
Python Notes: + Python 3.8.2
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Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2 x EPYC 7452

Processor: AMD EPYC 7452 32-Core @ 2.35GHz (64 Cores / 128 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 8 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2, Disk:
280GB INTEL SSDPE21D280GA, Graphics: llvmpipe 252GB, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror ~ --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

EPYC 7742

Processor: AMD EPYC 7742 64-Core @ 2.25GHz (64 Cores / 128 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 8 x 32 GB DDR4-3200MT/s 36 ASF4G72PZ-3G2E2, Disk:
280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,90,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2XxX EPYC 7742

Processor: 2 x AMD EPYC 7742 64-Core @ 2.25GHz (128 Cores / 256 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASFA4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror  --enable-checking=release = --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected
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EPYC 7F32

Processor: AMD EPYC 7F32 8-Core @ 3.70GHz (8 Cores / 16 Threads), Motherboard: AMD DAYTONA_X (RDY1006G
BIOS), Chipset: AMD Starship/Matisse, Memory: 8 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2, Disk: 280GB
INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,90,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2 X EPYC 7F32

Processor: 2 x AMD EPYC 7F32 8-Core @ 3.70GHz (16 Cores / 32 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: llvmpipe 504GB, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlo_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

EPYC 7F52

Processor: AMD EPYC 7F52 16-Core @ 3.50GHz (16 Cores / 32 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 8 x 32 GB DDR4-3200MT/s 36ASFA4G72PZ-3G2E2, Disk:
280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror  --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2 X EPYC 7F52
Processor: 2 x AMD EPYC 7F52 16-Core @ 3.50GHz (32 Cores / 64 Threads), Motherboard: AMD DAYTONA_X
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(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASFA4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror ~ --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

EPYC 7F72

Processor: AMD EPYC 7F72 24-Core @ 3.20GHz (24 Cores / 48 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 8 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2, Disk:
280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify  --disable-werror  --enable-checking=release --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object --enable-languages=c,ada,c++,90,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu  --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlo_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected

2X EPYC 7F72

Processor: 2 x AMD EPYC 7F72 24-Core @ 3.20GHz (48 Cores / 96 Threads), Motherboard: AMD DAYTONA_X
(RDY1006G BIOS), Chipset: AMD Starship/Matisse, Memory: 16 x 32 GB DDR4-3200MT/s 36ASF4G72PZ-3G2E2,
Disk: 280GB INTEL SSDPE21D280GA, Graphics: ASPEED, Network: 2 x Mellanox MT27710

OS: Ubuntu 20.04, Kernel: 5.4.0-21-generic (x86_64), Desktop: GNOME Shell 3.36.0, Display Server: X Server 1.20.7,
Display Driver: modesetting 1.20.7, Compiler: GCC 9.3.0, File-System: ext4, Screen Resolution: 1920x1080

Compiler  Notes:  --build=x86_64-linux-gnu  --disable-vtable-verify ~ --disable-werror ~ --enable-checking=release  --enable-clocale=gnu  --enable-default-pie
--enable-gnu-unique-object  --enable-languages=c,ada,c++,go,brig,d,fortran,objc,obj-c++,gm2 --enable-libstdcxx-debug --enable-libstdcxx-time=yes --enable-multiarch
--enable-multilib --enable-nls --enable-objc-gc=auto --enable-offload-targets=nvptx-none,hsa --enable-plugin --enable-shared --enable-threads=posix
--host=x86_64-linux-gnu --program-prefix=x86_64-linux-gnu-  --target=x86_64-linux-gnu  --with-abi=m64  --with-arch-32=i686  --with-default-libstdcxx-abi=new

--with-gcc-major-version-only --with-multilib-list=m32,m64,mx32 --with-target-system-zlib=auto --with-tune=generic --without-cuda-driver -v

Processor Notes: Scaling Governor: acpi-cpufreq ondemand - CPU Microcode: 0x8301034

Python Notes: + Python 3.8.2

Security Notes: itlb_multihit: Not affected + I1tf: 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 IBRS_FW
STIBP: conditional RSB filling + tsx_async_abort: Not affected
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High 13. 25. 13. 26. 10. 19. 14. 28. 14. 28. 87 17. 27. 28. 33. 28. 17. 34. 13. 24. 17. 33. 16. 32.
Perfor 35 63 95 59 33 97 78 87 90 85 97 17 45 40 92 79 16 04 22 8 74 51 93 36
mance 29 03 81 10 21 64 49 83 97 42 17 48 36 07 07 70 21 85 47 43 44 82 63 02
Conjug

ate

Gradien
t
(GFLOP
/s)
Normalize 39.2 75.2 40.9 78.1 30.3 58.6 434 84.8 437 847 258 50.4 80.6 83.4 99.6 845 50.4 100 38.8 73.0 52.1 984 49.7 950

d 20 80 Q0 OAh ROA 7% 20~ 20h QOh 40h 4% 4% R0 10h 20h ROh OAh % 4% R0  20n  A0h A0  A0h
Standard 11 1% 03 08 1% 06 11 04 05 15 05 05 05 04 09 05 03 04 01 16 08 01 1% 11

Deviation 04 % % % % % % % % % % % % % % % % % % % %

NAMD- 1.1 0.6 1.1 05 1.7 0.8 0.7 03 0.7 03 13 0.7 0.6 05 03 04 04 02 20 10 1.0 05 08 04
ATPase 57 03 35 82 58 89 03 60 07 62 67 23 60 40 98 27 27 70 95 59 61 43 02 16
Simulat 45 33 86 37 81 58 81 38 09 26 50 39 24 38 93 81 8 09 28 82 77 79 53 25
ion -
327,506
Atoms
(days/n
s)
Normalize 23.3 44.7 23.7 46.3 153 30.3 383 749 382 745 197 37.3 409 499 67.7 63.1 63.1 100 12.8 254 254 49.6 33.6 64.8

d 30A 7% R0 R K% K% R% Koh Oh A0 KOh 4% 10h R0h Oh 30 3% O Q% R0h 4% 7% Ko  Q0A
Standard 0.2 18 02 03 02 04 01 02 01 06 01 01 0% 02 02 01 04 09 01 01 01 01 01 02

Deviatinn 04 oh % % oA % % oA % % oA % oA % % oA % % % % % % o

Timed 13 13 12 12 79. 79. 10 11 12 12 89. 90. 86. 10 97. 10 10 10 72. 72. 72. 72. 79. 79.
MrBaye 44 49 37 42 60 44 9.1 11 88 99 00 18 56 22 78 39 65 88 18 01 14 09 65 37
s 8 28 02 58 5 5 11 57 48 86 8 6 9 91 0 14 8 72 5 8 6 3 0 3
Analysi
S -
P.P.A
Normalize 53.5 53.3 58.2 57.9 904 90.6 66% 647 558 554 80.9 79.8 83.1 704 73.6 69.3 67.5 66.1 99.7 100 99.8 99.9 90.4 90.7

d Roh 80 20 AROA 700 ROA 9% 9% OAh 100 KRoA 90 10A KOA 104 70m KOA 70h OAm 206 On 20h 04
Standard 0% 03 01 04 09 05 04 27 0% 05 02 01 3% 25 01 02 05 03 03 03 02 03 18 01

Deviation % % % % % % % % % % % % % % % % % % % % %
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LAMMP 95 17. 10. 18. 6.7 12. 15. 24. 15. 24. 64 6.2 82 6.7 6.3 46 63 29 55 83 85 85 95 7.1
S35 37 32 15 87 65 38 69 31 78 91 10 82 82 36 15 60 25 57 07 74 90 18 76
Molecul 8 5 0 2 2 7 4 8
ar
Dynami
cs
Simulat
or -
Rhodop
sin
Protein
(ns/day
Normalize 38.4 70.1 41.6 732 27.3 51.0 620 99.6 617 100 26.1 25.0 33.4 27.3 255 186 256 11.8 224 335 345 346 384 28.9

d 70 1% Koh 20h 80h 40 KOh 30h 8% Oh 9% Koh  10A RO ROM  20m RO OA 2% 1% 9% Koh Om Kon
Standard 0.3 05 04 05 0% 08 3% 39 22 38 25 14 11 58 97 27 26 9% 24 18 49 22 29 3%

Deviation % h o % ) % o Y% % o Y% % oh % % % % O % %

Nettle- 61 61 61 61 71 71 63 63 63 63 45 45 46 44 46 47 47 47 54 55 54 55 52 52
aes256 34 59 61 57 00 11 06 22 13 20 16 17 57 46 53 24 99 96 98 00 99 06 15 21
(Mbyte/

s)
Normalize 86.2 86.6 86.6 86.5 99.8 100 88.6 889 88.7 88.8 63.5 63.5 655 625 654 66.4 67.4 67.4 773 773 773 77.4 733 734

d AWM 10h 40h Q0% KOh OAm 7% 1% R0h 7% On 20 O 20h R0h 4% R0 4% 20h 4% 4% 20h R0h 204
Standard 0.1 01 02 02 01 0% 01 01 02 01 01 01 0% 0% 01 01 01 01 0% 01 01 0% 0% 0.1

Deviation % % % % % % % % % % % % % % % % % %

Nettle- 48 48 48 48 56 56 49 50 50 50 46 46 47 45 47 48 49 49 56 56 56 56 53 53

sha512 58 9.1 88 94 38 45 89 07 19 09 25 25 68 53 66 38 15 14 34 35 33 3.0 41 48

(Mbytey 6 5 1 2 2 4 9 5 8 8 5 3 0 6 5 5 4 7 5 9 9 7 8 6
s)

Normalize 86.0 86.6 86.5 86.6 99.8 100 88.3 88.7 88.9 88.7 819 819 84.4 80.6 844 857 87.0 87.0 99.8 99.8 99.8 99.7 94.6 94.7

d R KOA Q0h Q0 T70h OAm [SLZNNV 2% 4% R0 R0 R%M R% R0A 10h 7% R% 10h R0h Oh 4% 20n A0
Standard 04 01 03 0% 02 02 04 01 01 03 0% 0% 0% 01 0% 01 0% 01 01 0% 0% 02 02 0%

Deviatinn 04 % % % % % % % % % O % % O %

John 25 51 27 53 16 33 42 84 42 84 21 43 41 60 83 79 74 14 13 26 26 52 36 73
The 54 32 12 48 75 26 95 24 8 08 63 11 88 14 73 27 94 51 17 31 34 52 83 09
Ripper-7 4 6 5 1 9 2 0 4 4 6 3 6 6 7 3 4 29 9 4 9 5 1 5
Blowfis
h (Real
C/S)
Normalize 17.6 35.3 18.6 36.8 11.5 229 29.6 58.0 295 57.9 149 29.7 288 41.4 57.7 546 51.6 100 9.08 181 181 36.1 253 50.3

d o A% 9% KO 4% 29h Oh 4% 4% 4% 1% 1% A% 4% 04 20h 4%  Oh % R0 R% 9% R0 7%
Standard 05 0% 04 04 04 03 02 08 04 14 0% 01 141 07 02 01 0% 08 0% 0% 01 02 02

Deviation % % % % % % % % % % % % % % % % % %
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John 25 48 25 49 94 18 22 44 40 78 14 27 29 36 50 46 46 83 91 18 18 30 23 46
The 06 21 83 77 64 55 82 59 90 80 28 24 46 68 11 77 63 48 86 13 18 88 88 05
Ripper- 00 00 00 66 14 00 00 OO 00 OO OO OO 66 00 OO 66 00 33 30 33 00 33 00 33

MD5 0 O 0 7 0 0O O 0 0O 0 O 7 0 O 7 0 3 3 0 3 0 3
(Real
CIS)
Normalize 30.0 57.7 30.9 59.6 11.3 22.2 27.3 534 489 943 17.1 326 353 439 60.0 56.0 558 100 11% 21.7 21.7 36.9 28.6 55.1
d 20 KoA A% 204 A% 20h 206 1% 90h 90h 1% 20h % A% 204 206 (3 o 20 R0h 90 % 6%
Standard 05 03 07 06 02 03 03 03 06 15 15 01 03 03 03 01 22 0% 06 01 02 01 09
Deviation 04 O ) Oh O ) % % ) % O Oh O O O Oh O O O Oh % O

MKL-D 44 22 44 21 55 29 24 16 23 16 45 28 24 25 22 26 18 20 51 33 3.0 20 23 2.1
NN 99 30 13 89 03 38 88 46 94 39 47 72 77 26 73 45 91 43 91 52 81 83 99 99
DNNL- 8 09 66 75 09 92 06 10 51 86 45 26 18 51 57 94 00 49 42 07 43 68 54 99
P
Batch
1D - f32
(ms)
Normalize 36.4 735 37.1 74.8 29.8 558 659 99.6 68.4 100 36.0 57.0 66.2 649 721 619 86.7 80.2 315 489 53.2 785 68.3 745

d 4% 3% Koh Q0h Om % 100 20h R0 On A%  90h Oh 100 204 R0 20 KoA Q0A 20m 20m 10A 40h 40
Standard 04 38 03 1% 17 145 09 29 08 34 04 21 03 12 35 22 05 1% 15 103 04 05 04 91

Deviation % % % % % % % % % % % % % % % % % % % % % %

MKL-D 60 31 58 29 10 50 40 20 37 18 56 28 27 21 15 16 16 84 92 46 46 23 33 16
NN 73 12 64 87 09 74 90 78 17 94 47 70 43 28 33 21 52 05 81 41 36 30 47 91
DNNL - 0 05
D.Bd -
u8s8f32
(ms)
Normalize 13.8 27.0 14.3 28.1 8.33 165 20.5 40.4 22.6 443 148 29.2 30.6 39.5 548 51.8 50.8 100 9.06 18.1 18.1 36.0 25.1 49.7

d 4% 10h 20 40 On RO% KOh RO% 10h ROA ROA QOh KO~ OA 4% A% K%  OAh O 100 204 R0 10n OA
Standard 0.2 02 01 01 01 0% 01 0% 01 05 0% 07 01 0% 02 01 01 02 01 0% 01 05 01 0%

Deviatinn 04 % % % % % % % % % % % % % % % % %

davld- 16 17 17 20 14 18 19 22 19 22 19 23 24 26 29 30 33 32 15 19 22 26 28 31
Summe 05 7.8 0.0 3.1 99 49 93 3.1 90 13 42 87 03 11 6.0 23 6.0 23 20 39 22 37 74 438
ro9o 9 7 o o0 9 8 7 8 1 8 8 7 2 6 5 8 5 2 4 3 7 1 0
Nature
4K
Normalize 47.7 529 50.6 60.4 44.6 550 59.3 66.4 59.2 658 57.8 71.0 715 77.7 88.0 899 100 959 452 57.7 66.1 784 855 93.6

d R0 R0h Oh 30  Oh 4% 3% Oh 4% K% 1% Koh 20h Oh Q% RO OA 1% R0 1% 2% R% 20 7%
Standard 0.8 08 12 14 03 1% 22 06 1% 29 01 09 03 04 08 04 09 05 03 04 03 08 06 03

Deviatinn 04 o%h % % oA % oA % o%h % % o%h % % % % % % % % % %

davld- 27 32 30 35 36 31 32 40 32 40 43 52 53 56 64 65 69 76 37 46 50 61 66 75
SN1 49 18 77 86 94 08 51 29 32 98 10 47 31 68 94 80 1.0 79 32 74 12 88 05 20
(PPS) 8 4 5 2 8 4 0 7 O 8 0 8 2 5 5 9 2 2 8 4 1 7 4 2

Normalize 35.8 41.9 40.0 46.7 48.1 40.4 42.3 524 420 533 56.1 683 69.4 73.8 845 857 89.9 100 48.6 60.8 652 80.5 86.0 97.9

d 10 10h RoA Oh 1% R% 4% R% 9% R0 R0 4% 20h 20h 7% 04 Q0% Oh 1% 7% 7% 9% 20h 30
Standard 1.5 29 05 09 3% 03 05 37 03 35 01 12 1% 04 05 17 12 1% 02 06 02 04 06 07

Deviation % % % % % % % % % % % % % % % % % % % % %
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OSPray 23. 43. 22. 42. 16. 31. 40 71. 38. 69. 19. 33. 35. 42. 58. 55. 62. 90. 12. 21. 24. 41. 33. 54.

-San 26 48 69 27 67 25 43 46 52 61 33 30 87 8 56 5 91 5 69 39 67 33 82
Miguel -
SciVis
(FPS)
Normalize 255 47.8 24.9 465 18.3 34.3 44% 785 423 76.4 215 36.6 388 47.1 647 611 687 100 13.7 23.8 26.8 458 36.6 60.3
d 9% 2% 6% O 4% 7% 7% 1% 7% 7% 6% 2% 6% Oh 2% §K% O 5% 6% 2% 4% 6% %%
Standard 0% 0% 0.6 25 0% 0% 0% 0% 35 0% 0% 2% 24 0% 0% 0% 0% 0% 07 0% 0% 0% 27
Deviatinn ) % % % 9% Oh

OSPray 2.1 39 20 37 14 26 36 6.7 35 65 15 26 28 36 50 47 52 86 09 16 18 3.2 26 45
-Sen 4 5 2 1 3 5 3 1 2 3 9 8 3 9 2 3 5 7 5 5 7 6 4 2
Miguel -
Path
Tracer
(FPS)
Normalize 24.6 455 23.3 42.7 164 305 41.8 77.3 40.6 753 183 309 326 425 57.9 545 60.5 100 109 19.0 21.5 37.6 30.4 52.1

d 8nh AWM 04 9% 9% 7% 7% 9% O 2% 4% 1% 4% R% O R0 Koh Oh R0 R0h 7% O KoA 04
Standard 0.1 01 01 01 01 02 02 0% 02 03 01 01 01 01 03 02 03 05 01 01 01 02 02 03

Deviation 04 Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh Oh

OSPray 28. 55. 29. 55. 21. 41. 52. 90. 50 90. 27. 45. 47. 56. 76. 76. 83. 12 17. 28. 33. 55. 45. 71.

-NASA 57 56 41 56 28 43 63 91 91 78 45 44 37 92 92 33 5 24 57 33 56 45 43

Streaml

ines -

SciVis

(FPS)

Normalize 22.8 44.4 235 44.4 17.0 33.1 421 727 40% 727 222 36.3 37.9 451 615 615 66.6 100 13.7 22.8 26.6 444 36.3 57.1
d R RoA 204 R0Ah 20h A% Oh 04 R0h 20h A% R0h O A% A% R0 O Q0h R0 A% RO0h R0 4%

Standard 0% 0% 0% 0% 0% 15 0% 0% 0% 0% 0% 1.3 29 0% 0% 0% 0% 0% 0% 0% 0% 0%

Deviation Oh % %

Embree 16. 29. 15. 28. 10. 19. 26. 44. 26. 45. 16. 27. 29. 37. 50. 47. 51. 82. 9.8 17. 19. 33. 26. 45.
-05 51 99 96 17 12 29 74 28 61 26 72 21 46 32 67 40 80 37 26 30 69 78 86
Pathtra 14 53 43 02 18 59 54 34 00 21 17 21 8 07 13 65 95 8 6 52 25 03 24 03
cer -
Crown
(FPS)
Normalize 19.3 35.6 19.3 349 122 23.1 317 540 317 550 19.6 33.4 352 452 60.7 57.5 620 100 11.8 20.8 23.3 40.6 32.3 55.3

d 8% 4% 1% 7% 8% Oh R0h  30h 4% R0 4% R% RV% 4% 7% 7% R0 Oh R0~ KO 10n RO 4% ROA
Standard 02 03 0% 05 01 02 02 26 03 03 01 02 02 01 0% 0% 2% 16 01 01 02 0% 03 04

Deviatinn 04 % % % % % % % % % % % % % % % % % %

Embree 17. 33. 16. 31. 12. 23. 29. 54. 28. 53. 15. 26. 27. 35. 47. 45. 49. 77. 9.3 16. 18. 31. 25. 43.
-66 44 80 73 18 20 79 80 77 23 54 18 74 62 88 37 71 46 65 28 37 87 66 32
Pathtra 04 69 99 18 34 54 52 77 30 04 11 42 50 04 62 03 9 35 6 48 74 60 14 93
cer
ISPC -
Crown
Normalize 22.8 43.1 21.7 409 157 29.9 384 70.7 37.1 68.7 20.0 33.8 358 459 618 585 641 100 120 21.0 23.7 41.1 33.1 559

d o R0h Ok A% R0 A% R% Ko 4% 20h R% Oh 2% R0 20h 7% RO Oh 9% 20h 20h KO R0h 4%
Standard 0.1 01 02 02 01 01 01 01 01 02 02 1% 0% 04 01 01 02 03 01 07 01 01 01 16

Deviation % % % % % % % % % % % % % % % % % % % % % %
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SVT-AV 42 53 43 54 32 50 59 6.8 60 70 34 44 47 56 6.6 6.2 6.1 6.7 29 48 49 65 59 74
1-Enc 85 02 40 31 76 49 89 07 30 33 83 17 19 53 88 27 77 87 99 47 23 44 10 28
Mode 4

- 1080p

(FPS)
Normalize 57.6 71.3 58.4 73.1 44.1 67.9 80.6 91.6 811 94.6 46.8 59.4 635 76.1 90.0 83.8 83.1 91.3 40.3 652 66.2 881 79.5 100

d 90 RO 30 20h Oh 7% R0 4% R% RO 9% A% R0% Oh 4% 2% 6% 7% 7% KOh R0h On 60  Oh
Standard 06 06 07 03 09 14 08 3% 09 16 27 54 46 28 17 61 24 3% 18 17 06 18 01 28

Deviatinn 04 % % % o%h % % % % o%h % % o%h % % % % % % % % %

Intel 18. 27. 22. 33. 15. 22. 31. 34. 31. 34. 10. 16. 15. 19. 24. 23. 26. 33. 7.3 13. 13. 22. 15. 26.

Open 41 97 01 06 71 70 63 95 10 49 26 84 98 80 84 97 88 05 3 07 51 51 91 33
Image
Denois
e-
Memori
al
(Images
/ Sec)

Normalize 52.6 80.0 62.9 945 449 649 905 100 889 98.6 29.3 48.1 457 56.6 71.0 685 769 945 209 37.4 38.6 644 455 753

d 8k 20 80k 9% Ko KoL OAn oA R0OAh ROA A% RM 20h KO 70h ROAM 10h RN 704 Oh R0  10h 20 A0
Standard 0.1 03 02 19 03 04 02 09 01 08 23 55 12 05 44 23 09 08 02 07 01 06 12 038

Deviation % % % % % % % % % % % % % % % % % % % % % % % %

LuxCor 2.3 44 23 45 15 29 37 73 37 71 25 47 50 60 83 7.8 7.7 14. 16 3.1 32 59 41 7.9
eRende 2 4 5 18 5 6 8 0 9 9 0 09 3 4 5 3 7 98 8 9 1 7 9 6
r- 3 5
DLSC
™
sample
Normalize 15.4 29.6 156 30.1 10.3 19.7 252 48.7 253 48% 16.6 31.4 335 40.3 557 522 51.8 100 11.2 21.3 21.4 39.8 27.9 531

d 90, 40h Q0 AROA ROA AROA R0 R0h Oh Q0 40 R0 20n 40h 70 7% OAh 100  On R0h KOh 70 A0
Standard 1.8 05 11 01 07 13 03 04 01 23 13 12 06 15 06 11 08 06 17 23 17 24 02 21

Deviatinn 04 % % % % % % % % % % % % % % O % % O % % O % %

LuxCor 24 44 25 43 16 29 40 7.7 41 71 26 50 53 6.7 93 86 85 16. 1.8 34 35 6.6 46 8.7

eRende 8 6 1 2 5 7 9 8 1 5 7 3 8 8 2 9 9 3 1 8 0 7 2 7
r-

R.C.a.P
™M

sample

s/sec)

Normalize 14.9 26.8 150 259 9.92 17.8 24.5 46.7 247 429 16.0 30.2 323 40.7 56.0 522 516 100 10.8 20.9 21.0 40.1 27.7 527

d 10 20n 9% 80h On R0 90h RO 10h 9Q0h RY% Ko Koh 7% 4% Koh Koh Oh R0h R0h Koh 10 RO 4%
Standard 1.1 231 09 119 04 64 38 28 17 216 11 27 29 05 13 12 13 1% 04 08 01 08 05 21

Deviation % % % % % % % % % % % % % % % % % % % % % % %
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Himeno 33 34 34 34 38 39 35 35 35 35 36 35 37 36 37 37 38 38 42 42 43 43 42 41
Bench 98 05 01 10 91 35 16 27 10 15 97 90 75 47 83 78 21 61 45 26 70 04 13 18
mark -

P.P.S
(MFLO

PS)
Normalize 77.7 77.9 77.8 78.0 89.0 90.0 80.4 80.7 80.3 80.4 846 82.1 86.3 834 865 86.4 87.4 883 97.1 967 100 98.4 96.4 942

d 60 10n 230 4% 3% R0 Ko 0Oh 20 2% O 0N RO RO 7% 4% R0 A% 2% Oh h R0h  Oh 30
Standard 01 03 01 0% 03 01 01 0% 02 03 22 15 05 19 08 18 17 2% 26 39 28 21 22 23

Deviatinn 04 oA % oA % % % % oA % % oA % % % % % % % % %

Stockfi 38 74 39 75 25 48 63 12 62 11 40 71 76 97 13 12 13 23 24 43 47 85 67 12
sh-16 23 77 20 62 83 71 17 89 97 55 29 18 35 09 57 11 77 30 33 34 75 16 18
Total 73 58 62 37 92 50 82 81 13 15 51 11 63 49 75 53 12 33 30 38 21 52 05 45
Time 26 29 92 29 62 01 59 02 12 79 42 33 63 8 71 47 95 33 39 71 01 73 90 24

(Nodes/ 8 5 4 5 7 9 6

Normalize 16.0 31.2 16.7 31.6 10.7 20.5 26.8 51.2 26.4 50.3 17.0 29.9 32.0 40.9 550 529 551 100 10.2 182 19.9 36.0 28.2 51.2

d Roh 30 3% 3% 8% 4% Oh R0 Ko RM RO 9O KOA KROm  QOh OA Ron  OAh 2% R0 1% 7% Ko KRoh
Standard 08 07 14 22 15 19 14 22 23 13 15 06 14 08 15 1% 04 19 1% 06 21 11 19 25

Deviatinn 04 Oh Oh % oA Oh % oA Oh % oA h % oA Oh Oh % % Oh O % Oh

asmFis 43 85 44 83 27 53 69 13 68 13 41 74 75 10 13 12 13 24 24 42 46 85 65 12
h-21 50 61 89 8 21 95 49 76 38 75 77 60 13 34 75 23 26 37 33 28 20 30 12

1HM2. 79 18 49 45 62 71 20 32 20 39 23 65 13 38 49 89 46 07 06 19 42 38 08 10
D39 51 25 14 87 06 80 15 75 89 24 67 64 44 81 23 08 47 27 20 15 31 72 05

(Nodes/ 8 6 4 0 7 8 7 5
s)

Normalize 17.8 352 18.3 345 114 21.9 28.8 556 28.3 551 17.2 30.8 311 417 550 525 545 100 10.0 17.4 19.0 351 26.9 49.9

d 10 40, Q0 80h Q0h 40h 20 20h 40h 7% 10h 20h AROA  70h 10A Q0h KOA OAm KoA KOh ROA 204 20~ AROA
Standard 15 02 24 2% 05 16 18 04 11 06 08 29 12 2% 01 15 26 06 11 15 06 12 16 26

Deviation % % % % % % % % % % % % % % % % % % % % % %

Timed 59. 36. 57. 36. 80. 46. 40. 27. 40. 27. 57. 36. 34. 30. 25. 26. 26. 20. 76. 43. 43. 28. 37. 24.
Linux 01 69 77 59 48 93 62 17 89 30 42 92 32 87 98 61 50 20 78 74 90 06 00 60
Kernel2 9 2 5 9 6 2 8 8 9 5 9 7 6 3 7 0 3 3 0 9 3 3 3
Compil
ation -
Time
To
Compil
Normalize 34.2 550 34.9 552 251 43.0 49.7 743 49.4 739 351 547 588 654 77.7 759 762 100 26.3 46.1 46.0 719 54.6 821

d 4% Ko 7% 10 Om 4% 3% 4% O ]0h R0 10A KOA 0 KoOA On 4% Ok 1% 9% 1% 9% Ok 20k
Standard 3% 3% 27 29 28 28 3% 35 29 34 29 3% 29 29 28 28 3% 36 12 28 29 2% 28 28

Deviation % % % % % % % % % % % % % % % % % %
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Timed 43 28 43 27 60 35 30 21 30 22 42 28 26 24 21 22 22 19 57 33 32 21 28 20
LLVM 04 6.7 3.1 96 98 3.7 69 99 87 15 95 3.1 46 85 7.7 45 38 58 09 20 87 78 25 2.1
Compil 26 82 91 82 62 56 90 82 41 15 34 50 31 68 43 63 76 80 72 09 64 26 64 33
ation -
Time
To
Compil
Normalize 455 683 452 70.0 32.1 553 63.8 89.0 634 884 456 69.1 740 78.8 89.9 87.2 87.4 100 343 59% 59.5 89.9 69.3 96.9

d 10 oA 20 A% 20 7% 10 4% 4% 3% Oh R0h  20h  OA 0N R0n  Q0h  Oh 1% R0n  20h 20n 104
Standard 0.7 12 09 22 08 05 22 08 27 08 22 16 1% 14 12 06 01 04 03 1% 27 08 18 11

Deviatinn 04 oA % % oh % % oA % % oA % oA % % oA % O h % % oh

Build2- 91. 72. 88. 70. 10 73. 73. 63. 74. 62. 88. 73. 68. 70. 64. 64. 63. 60. 98. 70. 69. 58. 66. 58.
Time 64 15 97 60 55 35 55 04 11 77 69 17 97 28 69 68 78 90 78 67 54 18 24 28
Tol1 1 7 8 98 3 9 8 8 6 5 1 6 7 3 2 6 9 0 6 2 5 8 4
Compil
Normalize 63.4 80.6 653 824 551 79.3 79.1 92.2 785 92.6 656 79.5 843 827 89.9 89.9 912 955 589 823 83.6 100 87.8 99.8

d 9% 4% 9% 10h Om 2% % Q0%  OAh 9% O 2% R% RO 4% RO 20h R0h 04 00 7% O 200 R0
Standard 0.3 03 01 02 19 07 03 1% 03 02 05 1% 03 04 08 02 07 15 1% 05 02 04 02 06

Deviatinn 04 Oh Oh % oh Oh % Oh % oA % oA Oh % Oh % % Oh O % Oh

Tungst 18. 11. 18. 10. 27. 14. 12. 74 12. 7.8 17. 10. 9.8 87 68 7.1 7.0 54 26. 14. 14. 82 11. 7.0
en 98 07 61 66 38 56 39 10 68 27 55 43 85 44 45 24 63 48 44 18 06 53 10 33
Render 40 26 29 53 12 07 90 34 63 06 22 95 58 98 49 95 98 97 33 70 38 57 90 58
er - Hair
(sec)
Normalize 28.7 49.2 29.2 51.0 19.9 37.4 439 735 429 69.6 310 522 551 623 79.6 76.4 77.1 100 20.6 38.4 387 66.0 49.0 77.4

d o 100 R0 90 OAn 2% Koh R0h Koh 20h 4% Ok 20  10h Oh R0A 4% Oh 100 10 4% 20h KROh 704
Standard 0.3 06 06 09 03 08 06 11 05 25 02 03 05 06 13 09 1% 1% 02 04 04 05 02 09

Deviation % % % % % % % % % % % % % % % % % % % % % %

Tungst 25. 23. 24. 23. 26. 23. 22. 21. 22. 21. 26. 25. 24. 25. 24. 23. 21. 22. 28. 24. 22. 21. 22. 21.
en 00 33 08 19 17 46 21 59 01 58 79 21 61 35 40 97 70 71 36 32 56 53 08 53
Render 80 67 74 16 75 52 89 87 67 96 02 94 63 89 33 28 91 88 01 55 17 59 99 06
er -
Water
Caustic
(sec)
Normalize 86.0 922 89.3 928 822 917 969 99.6 97.7 99.7 80.3 853 87.4 849 882 89.8 99.1 947 759 885 954 99.9 97.4 100

d 9% A% 9% 40 Koh ROh Oh R0n Q0 R0 7% 7% 6% Oh M 10 R0 7% 2% 1% 2% R% 7% Oh
Standard 05 03 05 04 04 13 09 07 06 05 02 04 02 28 28 35 01 21 21 07 05 07 02 06

Deviatinn 04 % % % % % % % % % % % % % % O % % % 9% % % % %

Numpy 31 30 31 30 36 36 33 32 33 32 31 30 31 29 30 31 31 32 36 37 36 36 34 34
Bench 3.7 0.7 88 41 74 00 74 56 03 18 20 95 79 6.1 76 05 7.3 3.7 80 0.1 6.1 48 87 7.1
mackk 6 3 7 6 4 1 6 9 3 2 5 6 9 4 9 4 9 0 8 4 6 6 1 2

(Score)

Normalize 84.7 81.2 86.1 821 99.2 97.2 91.1 87.9 89.2 869 843 836 859 80.0 831 839 857 87.4 99.4 100 98.9 985 94.2 937

d 7% Ko Koh 7% 7% RO 7% 9% 4% Koh 1% 3% 1% 1% 3% Oh Ko Ko 4% Oh 200 7% 10 80
Standard 1.8 04 03 08 01 1% 05 02 13 16 02 04 06 07 08 06 06 19 04 06 04 02 11 06

Deviation % % % % % % % % % % % % % % % % % % % % % % %
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Radian 24 23 24 23 19 19 23 22 23 22 22 22 22 23 22 21 21 21 18 18 18 18 19 19
ce 25 05 2.0 30 85 58 65 58 5 6.0 43 65 08 21 1.2 50 12 06 21 47 17 78 3.9 8.2
Bench 15 61 02 42 29 5 76 22 72 18 82 18 38 54 79 25 63 59 51 43
mark -
SMP
Parallel
(sec)
Normalize 74.9 788 75.1 78% 915 928 76.8 805 77.3 804 810 80.2 823 78.3 821 845 86.0 862 99.7 984 100 96.7 93.7 916

d R 4% 10 K% 1% A% Oh K0 % R0h 20 1% 1% 4% 20 Ko 9% 7% Oh % A% 204  QOA

Postgre 38 59 37 58 24 37 58 90 56 90 34 52 49 58 85 89 98 97 19 30 34 47 51 70
SQL 31 87 68 78 04 54 09 67 08 99 35 97 35 52 52 23 93 32 72 99 86 43 51 44
pgbenc 21 99 60 82 85 15 53 71 88 16 44 14 78 93 10 52 33 59 76 97 16 56 61 51
h -
Buffer
Test -
Normal
Load -
Read
Only
(TPS)
Normalize 38.7 60.5 38.0 59.4 24.3 37.9 587 91.6 56.6 91.9 347 535 49.8 59.1 86.4 90.2 100 983 199 313 352 47.9 520 712

d 3% 3% 9% 20 1% Ko 20h KOh Q0h 70 20h 4% 9% RO 4% O % R0h 4% R0 4% Koh 7% %%
Standard 0.2 06 02 01 04 2% 01 06 05 2% 04 03 11 03 22 02 07 12 03 01 02 02 02 01

Deviatinn 04 oh % % oh % oA Oh oA % % oA h % oA % O % h O % oh

Basis 46. 27. 44. 27. 66. 37. 30. 19. 30. 19. 40. 25. 24. 21. 17. 17. 17. 13. 60. 33. 33. 20. 26. 17.
Univers 70 98 94 22 38 23 44 71 68 88 94 15 02 05 34 69 76 16 11 73 53 48 50 16
al-8 1 3 6 1 4 6 4 9 5 5 3 1 8 0 6 0 4 5 7 1 3 6 9
UASTC
Level 3
(sec)
Normalize 28.1 47.0 29.2 483 19.8 353 432 66.7 428 66.2 321 52.3 548 625 759 743 741 100 21.9 39.0 39.2 642 49.6 76.6

d 8k Koh 9% KROA R0h KOh 40h 70 9% OAn Ron 40  OAh 100 20A Q0 20n OA % 20h R% 7% RO 7%
Standard 0% 0.2 01 03 0% 02 01 02 01 02 0% 03 02 02 02 04 02 02 0% 0% 0% 01 01 01

Deviatinn % % % % % % % % % % % % % % % % % %
Chaos 21 40 22 34 14 26 34 64 34 64 21 32 35 47 59 57 65 14 24 27 40 36 57
Group 88 27 07 74 36 51 31 71 71 33 70 58 69 86 52 98 97 28 14 59 79 39 40
VVRAY-6 0 4 9 0O 6 6 4 0 1 0O O O 6 9 3 6 4 4 8 0 6 4
CPU
(Ksamp
les)
Normalize 33.1 61.0 33.4 526 21.7 40.1 52.0 98.0 52.6 97.5 32.8 49.3 541 725 90.2 87.8 100 216 36.6 41.8 61.8 551 87.0
d 7% 4% 6% 7% 7% 9% 1% 9% 1% 1% 9% 8% O K% 3% R% O 5%  Oh R0 R0 7% 1%
Standard 0.4 08 05 18 02 02 04 16 15 13 12 28 28 16 04 26 08 04 18 07 21 14 06
Deviation % % % % % % % % % % % % % % % % % % % % % % %
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Blender 11 60. 11 59. 16 87. 69. 38. 69. 38. 10 60. 55. 47. 35. 38. 38. 26. 16 84. 85. 45. 64. 36.
- 33 67 18 45 94 10 77 78 80 79 9.0 67 25 23 8 72 33 93 26 04 14 31 92 65
BMW27 0 2 7 8 5
CPU-O
nly
Normalize 23.7 44.3 240 453 158 30.9 38.6 69.4 385 69.4 246 443 487 57.0 751 695 702 100 165 32.0 316 59.4 414 73.4

d 70 Q0 RoA Oh Q0% 20  Oh 4% R0 R0 9% 9% 4% 2% Oh R0h  AON  Oh A0h 40 30n 4% RO  ROA
Standard 0.3 04 03 01 01 04 02 02 02 04 05 01 02 07 04 05 12 09 01 01 05 02 03 04

Deviatinn 04 oA % % % % % oh % % oA % % oA % % % % % % % % % %

Blender 32 16 32 16 49 25 19 10 19 10 29 15 13 11 82. 88. 89. 46. 43 22 22 11 17 86.
-88 59 15 33 86 08 7.7 02 82 04 03 04 91 21 13 00 39 92 81 1.7 52 45 13 36
Classro 1 6 3 2 0 7 5 6 5 7 7 0 0 6 2 4 9 8 3
om -
CPU-O
nly
Normalize 142 28.2 145 28.7 9.41 187 23.7 468 23.6 46.7 16.1 31.2 33.7 41.8 57.1 53.3 524 100 10.7 21.1 20.8 40.9 27.3 543

d 70 7% 9% 300 On % 2046 0 7% % A%  O0A R0h R0h R0 20h 9% 04 1060 RO 304 Koh 90 304
Standard 0.2 02 01 05 02 01 01 01 03 04 02 01 05 01 0% 02 02 02 01 03 01 03 03 05

Deviation % h o % % o Y% % o Y% % o % % % % ) % % O % % O

Blender 17 98. 17 96. 26 13 11 66. 11 66. 15 93. 86. 75. 60. 63. 61. 44. 23 12 12 70. 94. 59.
-Fishy 59 24 39 41 46 68 06 35 06 39 99 82 03 45 11 66 43 19 9.7 58 32 15 81 10
Cat- 5 5 o 7 9 7 7 4 6 4
CPU-O
nly
Normalize 25.1 44.9 254 458 16.7 322 399 66.6 39.9 66.5 27.6 47.1 51.3 585 735 69.4 71.9 100 184 351 358 629 46.6 747

d 20 80 Oh 4%  Om 9% 20~ OAh R0h R%M 20~ Oh 7% 7% 2% 20h A% O 00 10 ARG 90h 104  70h
Standard 01 01 0% 04 01 01 0% 04 03 01 05 07 04 02 02 01 05 15 01 02 01 03 04 12

Deviation % % % % % % % % % % % % % % % % % % % % % %

Blender 45 26 45 25 69 36 28 18 28 18 43 26 24 20 17 17 17 14 68 38 35 20 26 16
-64 05 32 70 08 70 83 64 7.8 7.3 6.8 00 33 6.0 13 94 24 46 14 34 22 22 71 27
Barbers 7 6 2 1 9 8 2 9 o0 3 1 3 2 9 8 3 3 5 0 3 8 8 8 7
hop -
CPU-O
nly
Normalize 31.6 555 31.9 56.2 20.9 39.4 50.1 77.5 50.2 77.2 33.1 556 59.4 70.1 844 80.6 838 100 212 37.7 41.0 715 54.1 888

d 9% 206 20h 80h 4% 1% 7% 6% RO 20 20h 3% Ko 9% Oh 206 9% Oh 0h 0% A% 10 4% 7%
Standard 01 02 02 02 01 02 01 04 01 04 02 02 02 05 07 08 02 04 01 01 0% 01 0% 04

Deviation % % % % % % % % % % % % % % % % % % % % % %
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Blender 40 20 40 20 62 31 24 12 24 12 36 19 18 15 11 12 11 74. 55 28 28 15 21 11
- 47 83 09 74 24 48 54 85 63 9.0 7.1 73 20 0.8 19 02 84 87 41 52 6.9 13 59 59
Pabelo 8 0 6 1 4 8 2 3 1 1 6 7 8 8 1 8 6 4 2 3 6 6 3
n
Barcelo
na-
CPU-O
nly
Normalize 18.5 359 18.6 36.1 12.0 23.7 305 582 30.4 58.0 20.3 37.9 41.1 49.6 66.9 622 63.2 100 135 26.2 26.0 49.4 34.6 645

d o 4% 7% % R0 R 104 Ko OAh R0 9% R0 20h 20h Oh Ko O % 100  KRoA 90 ROA  70h ROA
Standard 0% 01 01 01 01 01 01 01 0% 03 02 07 01 1% 01 04 04 11 02 02 04 02 05 1%

Neviatinn oA % % oh % % oA % oA % % % % oA % O % Oh O %

PyBenc 11 11 11 11 9 95 10 10 10 10 12 12 11 12 11 11 11 11 99 99 98 99 10 10
h-14 00 03 04 5 6 76 73 76 73 03 27 67 30 70 55 35 53 4 4 7 7 65 45

T.F.AT.
T
(Millise
conds)
Normalize 85.7 86.8 86.5 86.5 100 99.9 887 89% 887 89% 79.3 77.8 818 77.6 81.6 826 84.1 828 96.0 96.0 96.7 957 89.6 91.3
d 204 2% R0h O Oh ) Ron RoA K0 R0h 206 40 20h R0A  40n R0Ah R0A RO R0 Q0h 7% Q0
Standard 1.9 02 05 01 02 02 03 02 02 02 05 03 04 02 12 04 09 03 06 02 11
Deviation % % % % % % % % % % % % % % % % % % % % %

PyPerfo 11 11 11 11 96. 96. 10 10 10 10 14 14 13 14 13 13 13 13 11 11 11 11 12 12
rmance 4 3 5 3 6 5 9 9 9 9 3 5 9 6 9 7 5 5 9 9 8 9 5 5
- float
(Millise
conds)
Normalize 84.6 85.4 83.9 854 99.9 100 885 885 885 885 67.4 665 69.4 661 69.4 70.4 714 714 81.0 810 817 810 77.2 77.2

d RoA On 10 O Oh Oh R0h R0 R0 WA 8%k KO  20h Ok 20h A% R0A R0 Q0h Q0h R0h Q0h Oh Oh
Standard 0.5 0% 0.2 0.4

Deviatinn % ) %

PyPerfo 16 16 16 16 14 14 16 16 16 16 21 21 20 21 21 20 19 20 17 17 17 17 18 18
rmance 8 7 8 7 5 5 4 3 4 4 3 6 8 6 0 4 9 4 6 7 3 5 5 4
regex_
compile
(Millise
conds)
Normalize 86.3 86.8 86.3 86.8 100 100 88.4 889 88.4 884 680 67.1 69.7 67.1 69.0 7.0 72.8 710 82.3 819 83.8 828 78.3 788

d 1% 3% 1% 30 O; % 1% 6% 1% 1% 8% 3% 1% 3% Koh 8% A% 8% 9% 20n 20h AROA 8O OA
Standard 03 03 03 03 0.7 03

Deviatinn Oh O Oh O Oh Oh

Apples 28 18 27 17 38 22 19 15 19 15 28 19 19 18 17 18 15 17 39 25 22 16 18 15
eed- 42 06 6.7 76 6.8 93 41 39 76 49 15 6.7 02 83 6.2 25 25 63 7.1 26 75 22 24 70
Emily 79 45 68 61 04 19 40 50 49 80 61 09 29 06 25 53 26 13 57 73 68 68 10 88
(sec) 74 79 65 14 86 13 10 73 50 75 55 89 74 41 70 19 94 08 42 89 69 09 94 12

Normalize 53.6 844 55.1 85.8 394 66.5 785 99.0 77.1 98.4 541 775 80.1 81% 86.5 835 100 86.5 38.4 60.3 67.0 94% 83.6 97.1
d 5% 3% 1% 5% 3% 1% 7% 8% 7% 2% 7% 4% 8% 5%6 5% % 1% % % 2% 2% %
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PHPBe 62 63 63 63 72 73 64 64 64 64 49 49 51 48 51 51 52 52 60 60 60 60 57 56
nch- 96 12 24 26 98 19 37 78 91 96 29 59 05 52 57 69 71 72 23 96 46 69 21 09
PB.S 90 83 31 01 19 52 37 32 64 93 88 14 99 43 58 02 73 08 28 73 27 70 34 90

(Score)

Normalize 86.0 86.2 86.4 86.4 99.7 100 87.9 885 88.6 887 67.3 67.7 69.7 66.2 70.4 70.6 72.0 72.0 82.2 832 82.6 829 78.1 76.6

d 30n Koh Oh 0h 1% O R0h  10h Q9% RO KOh KOoA RO Q% R% 20h 20h R0 9% 9% Oh 200 7% A%
Standard 0.2 03 02 0% 03 02 12 05 01 02 02 1% 06 05 02 06 08 02 02 09 02 06 04 02

Deviatinn 04 % % % % % o%h % % o%h % % % % % % % % % % % %

Mipack 68. 77. 61. 74. 50. 55. 67. 63. 67. 63. 63. 77. 76. 70. 65. 64. 57. 55. 53. 60. 53. 67. 61. 61.
Bench 19 41 82 63 09 54 36 38 36 35 62 8 04 28 60 27 69 18 13 75 26 48 93 54
mark -
scikit_i
ca (sec)
Normalize 73.4 647 81.0 67.1 100 90.1 743 79.0 743 79.0 787 64.3 658 712 763 77.9 86.8 90.7 942 824 940 742 80.8 813

d A% 10n 30 20n OAm 9% R% R0 R% 7% R0 R0 7% 7% HR% 4% R0 R R Ko Koh R0h RO 90n
Standard 06 28 13 07 1% 25 03 04 05 16 26 24 02 03 08 12 07 12 2% 23 16 14 2% 18

Deviatinn 04 oh % % % % oA Oh % oA % % oA h % oA h % % O oh

Mlpack 17. 17. 17. 17. 15. 15. 17. 17. 17. 17. 15. 15. 15. 16. 17. 16. 14. 15. 12. 13. 12. 12. 13. 13.
Bench 82 92 92 77 72 47 11 33 19 19 42 52 83 50 23 39 58 95 94 10 86 99 54 70
mark -
scikit_s

vm
Normalize 72.1 717 71.7 723 81.8 83.1 751 742 748 748 834 828 812 77.9 746 784 882 80.6 99.3 981 100 99% 94.9 93.8

d 7% AWM AR 70 10n 0 AROA  10A 10A 10A Om RO 4% 4% 4% RO% O R0h ROA 7% Oh R0h 70
Standard 09 04 0% 13 05 07 04 11 07 09 01 03 59 75 2% 74 06 81 01 1% 05 07 09 05

Deviation % % % % % % % % % % % % % % % % % % % % %

Mlpack 2.2 23 19 20 20 1.7 16 17 16 18 21 20 21 22 19 19 16 17 22 19 17 19 16 1.8
Bench 5 9 3 8 7 4 6 8 7 2 5 7 5 9 5 7 6 6 5 9 8 5 9 4
mark -
scikit_li
nearrid
geregre
ssion
Normalize 73.7 69.4 86.0 79.8 80.1 954 100 93.2 99.4 91.2 77.2 80.1 77.2 724 851 842 100 943 73.7 834 93.2 851 98.2 90.2

d 84 A% 10 10 9% Oh Y% 60 On 1% 1% 9% 1% 9% 3% A% Oh 20h 8% 20h 6% 30 20h 20
Standard 23 81 24 79 36 24 16 3% 2% 26 11 61 3% 99 5% 27 19 84 13 39 07 28 1% 26

Deviatinn 04 % % % % % % % % % % % % % % % % % %

Scikit-L 10. 10. 9.9 10. 85 88 9.2 9.4 9.1 93 11. 11. 11. 11. 10. 10. 10. 10. 9.7 9.7 95 9.8 9.9 10.
earn 11 45 24 44 25 19 83 52 27 92 07 23 05 53 91 78 46 53 42 35 71 88 28 12
(sec) 2 8 9 4 3 3 1 3 8 3 3 5

Normalize 84.3 81.5 859 815 100 96.6 91.8 90.1 934 90.7 76.9 758 77.1 739 78.1 79.0 81.4 80.9 875 875 89.0 86.2 858 84.2

d 10 20 04 Q%  Oh 7% 30 9% & 7% 8% 9% R0h R0 20h 204 RV 4% 1% 7% 7% 2% 7% Oh
Standard 06 04 05 09 07 14 17 22 08 22 01 05 04 29 08 08 01 02 01 02 03 05 02 11

Deviation % % % % % % % % % % % % % % % % % % % % % % % %
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OpenV 14 26 31 46 18 29 30 36 41 52 51 11 20 21 35 29 43
KL - 59 58 28 7.0 1.8 85 75 1.3 6.5 31 3.1 46 64 9.2 04 19 3.2
vkiBen 3 1 0 4 1 9 3 1 2 5 0 7 8 2 9 6 8
chmark
(Items /
Sec)
Normalize 27.8 50.8 59.7 89.2 34.7 57.0 587 69.0 79.6 100 98.0 21.9 39.4 419 67% 55.8 82.8
d Q0% 1% 9% 7% R0 8% 8% RO 2% % R0 2% 7% %% 1% 20h
Standard 06 11 09 28 02 03 3% 29 28 28 28 03 14 02 28 07 22
Deviatinn O Oh % ) % Oh % % % Oh % 9% Oh ) % Oh
OpenV 19 25 24 26 13 14 15 15 16 19 19 12 15 16 18 18 19
KL - 66 44 85 51 29 83 45 22 89 77 61 05 55 59 88 02 40
vkiBen 58 67 67 72 43 88 26 56 43 29 81 85 73 67 50 88 33
chmark 46 38 94 46 76 84 98 42 67 08 79 76 56 19 95 69 59
VdbVol
ume
(Items /
Sec)
Normalize 741 959 93.7 100 50.1 55.9 58.2 57.4 63.7 745 73.9 454 586 625 712 67.9 73.1
d A% A% 4% Om R0 A% 7% 20h 1% 7% 8% 7% 7% Q0 20n Q0h 704
Standard 03 26 01 07 01 02 03 01 03 03 04 02 09 01 03 01 12
Deviation % % % % % % % % % % % % % % % % %
OpenV 51 67 70 78 58 69 72 70 76 93 95 49 68 74 87 79 87
KL - 91 92 25 70 56 13 35 098 86 66 56 99 04 03 47 98 23
vkiBen 97 25 80 02 63 15 19 30 18 58 40 92 69 12 45 35 62
chmark 33 27 26 43 03 11 25 17 98 86 73 51 51 23 37 07 05
Structu
redVolu
me
(Items /
Normalize 543 710 735 823 612 723 757 74.2 80.4 980 100 523 71.2 77.4 915 83.7 912
d 0% 8% 20 Kon 8% 4% 1% 8% 20h 1% O 2% 1% 7% 3% On S
Standard 04 29 01 42 09 15 08 08 06 17 24 07 13 02 12 03 27
Deviation % % % % % % % % % % % % % % % % %
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High 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perfor 07 07 10 10 03 03 04 04 01 01 12 12 13 10 05 07 02 02 06 06 06 05 07 O7
mance
Conjug

ate
Gradien

t-

Perfor
mance /

Cost
(GFLOP
/s/Dolla

r
Normalize 53.8 53.8 76.9 76.9 23.0 23.0 30.7 307 7.69 7.69 923 92.3 100 769 384 538 153 153 46.1 46.1 46.1 384 53.8 53.8

d Roh Koh 20h 20h 8ROh 8BO0h 70 70 On 9% 100 104  OA4 2% A% KOA ROA ROA KOh KOA KOA AROA KOA KROA

NAMD- 21 22 15 15 61 61 28 29 70 72 10 10 13 15 28 18 32 40 44 44 32 33 19 20
Perfor 41 32 21 60 07 77 45 13 77 52 19 78 92 73 67 79 18 63 00 51 91 71 66 40
mance /
Cost -
ATPase
Simulat
ion -
327,506
Atoms
(days/n
S X
Normalize 47.5 456 66.9 653 16.6 164 358 349 144 140 100 945 732 647 355 542 31.6 250 23.1 228 309 30.2 51.8 49.9
d 8% 4% 9% 2% 8% 9% 1% 7% % 5% % 2% % 9% 4% 2% 6% 7% 5% 9% 5% 2% 2% 5%
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Timed 24 49 16 33 27 55
MrBaye 87 92 56 27 63 16
s 94 34 37 63 89 66
Analysi
S -
Perfor
mance /
Cost -
P.P.A
(sec x
Dollar)

44
10
27

89
85
93

Normalize 26.6 13.2 40.0 19.9 239 12.0 150 7.38

d Roh 80k 0% 0% 9% 20

4%

%

LAMMP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S 05 05 08 07 02 02 04 03

Molecul
ar
Dynami
cs
Simulat
or -
Perfor
mance /
Cost -
Rhodop
sin
Protein
(ns/day/
Dollar)
Normalize 55.5 55.5 88.8 77.7 22.2 22.2

d R  AROA Q0h ROAh  20n D0n

Nettle- 3.3 1.6 4.6 22 2.0 1.0

Perfor 16 65 02 99 45 24

mance /

Cost -

aes256

(Mbyte/

s/Dollar

Normalize 54.7 27.4 759 37.9 33.7 16.8
d 1% 7% 3% 3% 4% 9%

44.4

494

15

25.7
4%

33.3

R0A

0.7

12.9
%

12
89
64

5.14

%

0.0
02

22.2

20

0.6

10.4
1%

02
06

2.55

%

0.0
01

11.1

104

0.3

5.21
%

66 13 18 29 70 45 80
31 43 24 76 26 63 17
1 77 87 67 47 90 47

16 15 30 22 44 19 38
37 15 24 36 69 51 89
87 89 76 53 77 43 28

0

100 49.3 36.3 22.2 9.44 145 8.27 4.05 43.7

% K0 4% RO Oh R0h O

0.0 0.0 0.0 0.0 0.0 0.0 0.0
09 04 04 02 01 01 01

100 444 444 222 111 111 111

oA 4% A%  20n  10A  10h 104

6.0 3.0 22 15 06 1.0 0.6 0.3
61 32 09 28 47 76 38 19

100 50.0 36.4 252 10.6 17.7 10.5 5.26

% 2% 5% 1% 7% 5% 3%

%

%

4%

0.0
03

33.3

204

2.6
18

43.1
9%

219

2%

0.0

22.2

20k

1.3

21.6
%

29.6

K0n

0.0
03

33.3

R0h

1.7

29.2
7%

14.8

4%

0.0
01

11.1

104

0.8

14.6
5%

33.9

Ron

0.0
04

44.4

A%

2.1

35.1
1%

17.0

K0h

0.0
01

11.1

104

1.0

175
%
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Nettle- 0.2 0.1 0.3 0.1 0.1 0.0 0.1 0.0 00 0.0 06 03 0.2 0.1 00 0.1 00 00 0.2 0.1 01 0.0 0.2 0.1
Perfor 63 32 65 83 62 81 23 62 50 25 21 10 26 56 66 10 65 33 68 34 82 91 18 09
mance /
Cost -
sha512
(Mbyte/
s/Dollar
Normalize 42.3 212 58.7 29.4 26.0 13.0 19.8 9.98 805 4.03 100 499 363 251 10.6 17.7 104 531 431 215 293 146 351 175

d Roh RO 80 70 9% 4% 10 Om % % % 206 9% 204 R0h 10h 7% Oh A0 R0 10A KOA Om K0h

John 13. 13. 20. 19. 48 4.7 10. 10. 42 42 29. 28. 19. 20. 11. 18. 9.9 96 6.2 6.2 85 84 15. 14
The 80 87 25 97 25 91 62 42 83 00 04 93 87 66 65 04 63 47 76 65 00 72 03 91
Ripper- 9 1 8 2 6 1 2 5 0 9 3 9 3 7
Perfor
mance /
Cost -
Blowfis
h (Real
C/s/Dol
lar)
Normalize 47.5 47.7 69.7 687 16.6 165 365 358 147 144 100 99.6 684 711 40.1 62.1 343 332 21.6 215 292 29.1 51.7 513

d Roh RO KOA 70 10 Oh 9% R% Koh A% Oh R0h 20 7% 20 Ko 1% 20h 10 7% 7% 7% 6R% 6%

John 13 13 19 18 27 26 56 55 40 39 19 18 13 12 69 10 61 55 43 43 58 49 97 093
The 55 03 29 59 25 71 45 15 86 36 17 28 98 60 7.3 65 99 49 74 17 6.4 81 46 9.8
Ripper - 85 37 72 83 32 46 28 15 28 43 46 52 18 94 64
Perfor
mance /
Cost -
MD5
(Real
C/S/Dol
lar)
Normalize 70.2 67.5 100 96.3 14.1 13.8 292 285 21.1 204 99.3 947 724 653 36.1 552 32.1 287 22.6 223 304 258 505 48.7
d 2% 4% % 5% 3% 5% 7% 9% 8% 1% 6% 7% 6% 4% 5% 1% 4% 7% 8% 8% % 2% 3% 2%
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MKL-D 83 82 59 58 19 20 10 13 23 32 33 42 52 73 16 11 14 30 10 14 95 12 58 10
NN 25 51 10 64 10 40 05 30 96 82 88 80 22 52 33 62 22 74 90 07 52 95 79 78
DNNL - 7 8 17 7 17 7 8 1 4 2 2 9 o 0
Perfor
mance /
Cost -
IP
Batch
1D - 32
(ms x
Dollar)
Normalize 40.7 41.0 57.3 57.7 17.7 166 33.6 254 141 103 100 79.1 64.8 46.0 20.7 29.1 238 11.0 31.0 240 354 26.1 57.6 314

d o 600 R0h 70 R0 04 9% R% 4% 2% On ROh ROA R 4% Koh 20h 20h ROA ROM 7% RN R0h R0

MKL-D 11 11 78 79 35 35 16 16 37 37 42 42 57 61 11 71 12 12 19 19 14 14 82 82
NN 23 51 52 99 03 23 53 79 20 90 06 75 81 92 01 21 42 64 48 49 37 44 01 87

DNNL- 42 57 24 40 10 60 25 50 32 84 96 61 27 65 45 45 51 45 90 39 00 42 08 17

Perfor 55 32 4 0 91 09 88 76 53 8 3 5 4 5 57 2 40 57 50 22 50 64 1 4

mance /

Cost -

D.B.d -

u8s8f32

(ms x

Dollar)

Normalize 37.4 365 53.5 525 12.0 11.9 254 250 11.3 11.1 100 98.3 72.7 67.9 381 59.0 33.8 332 215 215 29.2 29.1 51.3 50.7

d Roh 20 8% 9% 10 4% Koh KRoh 10h OA % Q% 7% R0 9% 7% R% 7% 9% ROA RO R0h Oh 32

davld- 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 00 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

Perfor 87 48 27 76 43 27 49 28 20 11 61 60 14 90 41 69 45 21 72 46 72 43 17 64
mance /
Cost -
Summe
r
Nature
4K
(FPS/ID

Normalize 33.3 18.3 48.6 29.1 164 10.3 18.7 10.7 7.66 4.21 100 61.3 43.6 34.4 157 264 17.2 805 275 17.6 27.5 16.4 44.8 245

R0A 9% R 20n RO 40 70 R0 04 9% % % R0A RO  10h 4% 4% O 9% 20~ Q0 R0A R0h 204

davldri 0.1 00 0.2 01 0.1 0.0 00 0.0 0.0 00 05 03 0.2 0.1 0.0 0.1 0.0 00 01 0.1 0.1 0.1 0.2 02
Perfor 49 87 30 34 06 45 80 50 32 20 79 52 53 95 90 50 92 51 78 11 62 00 70 53
mance /
Cost -
S.N.1
(FPS/D
ollar)
Normalize 25.7 15.0 39.7 23.1 183 7.77 13.8 864 553 345 100 60.7 437 33.6 155 259 158 881 30.7 19.1 27.9 17.2 46.6 26.4
d 3% 3% 2% 4% 1% % 2% % % % % 9% % 8% 4% 1% 9% % 4% 7% 8% 7% 3% 2%
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OSPray 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

- 13 12 17 16 05 05 10 09 04 03 26 22 17 15 08 13 08 06 06 05 08 07 14 11
Perfor
mance /
Cost -
San
Miguel -
SciVis
(FPS/D
ollar)

Normalize 50% 46.1 65.3 615 19.2 19.2 384 346 153 11.5 100 84.6 653 57.6 30.7 50% 30.7 23.0 23.0 19.2 30.7 269 53.8 423

d ROh RO 4% R0 R0 R% 20h RO 4% %% 2% R0 9% 70 7% 8% R0 R0 7% 20h KO 104

OSPray 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-01 01 02 01 01 01 02 02 01 01 01 01 01 oO1 01 01 01 01
Perfor
mance /
Cost -
San
Miguel -
Path
Tracer
(FPS/D
ollar)

Normalize 50% 50% 100 50% 50% 50% 100 100 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%

d O 79 Oh

OSPray 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-15 15 22 21 06 06 13 11 05 05 37 31 23 19 11 18 11 08 08 07 11 09 19 15
Perfor
mance /
Cost -
NASA
Streaml
ines -
SciVis
(FPS/D
ollar)
Normalize 40.5 405 59.4 56.7 162 16.2 351 29.7 135 135 100 83.7 62.1 51.3 29.7 486 29.7 21.6 21.6 189 29.7 243 51.3 405
d 4% 4% 6% 6% 2% 2% 4% 3% 1% 1% % 8% 6% 5% 3% 5% 3% 2% 2% 2% 3% 2% 5% 4%
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Embree 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-09 08 12 11 03 03 07 06 03 02 22 19 14 13 07 11 07 06 05 04 06 05 11 09
Perfor
mance /
Cost -
Pathtra
cer -
Crown
(FPS/D
ollar)

Normalize 40.9 36.3 545 50% 13.6 13.6 31.8 27.2 136 9.09 100 86.3 63.6 59.0 31.8 50% 31.8 27.2 22.7 181 27.2 227 50% 40.9

d 10 AWM Kon 4% 4% 20 7% 4% O % R0 4% 9%  20m 2% 7% R0 R0 7% 304 104

Embree 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-10 09 13 12 04 03 07 07 03 03 21 18 13 12 07 10 07 05 04 04 06 05 10 09
Perfor
mance /
Cost -
Pathtra
cer
ISPC -
Crown
(FPS/D

Normalize 47.6 428 61.9 57.1 19.0 142 333 333 142 142 100 857 619 57.1 33.3 47.6 33.3 238 190 19.0 285 238 47.6 4238

d 200 AW Oh 4% KRoh 90 30 30 9% 9% On 1%  On 4% R0%  20h R0 1A KW Ko 7% 10 20h ROM

SVT-AV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-02 01 03 02 01 01 01 01 01 05 03 02 02 01 01 01 01 01 02 01 02 02
Perfor
mance /
Cost -
Enc
Mode 4
- 1080p
(FPS/D
ollar)
Normalize 40% 20% 60% 40% 20% 20% 20% 20% 20% 100 60% 40% 40% 20% 20% 20% 20% 20% 40% 20% 40% 40%
d %
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Intel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Open 10 08 16 12 05 03 08 04 03 02 14 11 08 07 03 05 04 02 03 03 04 04 06 05
Image
Denois
e-
Perfor
mance /
Cost -
Memori
al
(Images
/
Sec/Dol
lar)

Normalize 62.5 50% 100 75% 31.2 18.7 50% 25% 18.7 125 87.5 68.7 50% 43.7 187 312 25% 125 187 187 25% 25% 37.5 31.2

d o % Ko~ ROom Roh O % K0h Ron KRon  Rom % K04A  KoAa % Ron

LuxCor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
eRende 01 01 02 02 01 o1 03 03 02 02 01 02 01 01 01 01 01 01 02 02
r-
Perfor
mance /
Cost -
DLSC
™
sample
s/sec/D
ollar)
Normalize 33.3 33.3 66.6 66.6 333 333 100 100 66.6 66.6 33.3 66.6 33.3 33.3 33.3 33.3 33.3 33.3 66.6 66.6
d 3% 3% 7% 7% 3% 3% % % 7% 7% 3% 7% 3% 3% 3% 3% 3% 3% 7% 1%
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LuxCor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

eRende 01 01 02 02 01 01 04 03 03 02 01 02 01 01 01 01 01 01 02 02
r-
Perfor
mance /
Cost -
R.C.a.P
™M
sample
s/sec/D
ollar)

Normalize 25% 25% 50% 50% 25% 25% 100 75% 75% 50% 25% 50% 25% 25% 25% 25% 25% 25% 50% 50%

d %
Himeno 1.8 09 25 12 11 05 08 04 03 01 49 24 17 12 05 08 05 0.2 20 10 14 06 1.7 0.8

Bench 37 20 40 73 21 67 70 36 51 76 63 10 91 53 26 60 08 57 21 06 10 94 20 40
mark -
Perfor
mance /
Cost -
P.P.S
(MFLO
PS/Doll
ar)

Normalize 37.0 185 51.1 256 225 11.4 175 879 7.07 355 100 485 36.0 252 10.6 17.3 10.2 518 40.7 20.2 28.4 139 346 16.9

d 10 4% 8% Koh Q0 20n 00 Om % 9% % R0 90~ KOh 04 R0h 4% O 2% 7% 1% R0 R% 04

Stockfi 20 20 29 28 73 70 15 15 62 59 54 47 36 33 18 28 17 15 11 10 15 13 27 24
sh- 63 06 70 08 82 33 76 06 83 80 43 84 14 45 22 63 43 80 57 31 27 83 41 86
Perfor 1 4 6 2 4 4 6 6 2 5 7 2 1 3 3 8 2 1 2 6
mance /
Cost -
Total
Time
(Nodes/
s/Dollar
Normalize 37.9 36.8 54.5 51.5 13.5 12.9 28.9 27.6 11.5 10.9 100 87.8 66.3 61.4 33.4 526 320 29.0 21.2 189 28.0 254 50.3 456
d % 6% 7% 9% 6% 2% 6% 7% 4% 9% % 9% 9% 6% 8% % 2% 3% 6% 5% 5% 1% 6% 8%
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asmFis 23 23 33 31 80 76 17 16 68 66 56 50 35 34 18 29 17 16 11 10 14 13 26 24
h-36 10 32 32 26 64 30 69 70 8 04 18 8 82 57 05 59 12 60 07 93 74 65 73
Perfor 1 9 0 7 6 1 3 6 4 4 1 0O 5 7 5 9 0 3 3 7
mance /
Cost -
1.H.M.2.
D
(Nodes/
s/Dollar
Normalize 41.6 41.2 59.4 559 143 13.6 30.8 29.7 122 11.9 100 89.5 639 62.1 33.1 518 313 287 207 17.9 26.6 245 47.5 44.1

d 8%h 3% Ko 04 2% 7% 8% R% A% 30 04 K0h Q0h 4% 4% 4% 9% RO 19 RO 4% 20h RON 40

Timed 10 13 77 98 27 32 16 21 40 54 42 55 72 89 18 11 19 30 16 18 13 17 90 12
Linux 91 57 35 00 94 59 41 97 93 66 78 02 36 84 67 69 93 39 12 37 61 39 65 05
Kernel 72 86 7 1 58 24 94 07 48 72 2 4 1 9 14 02 33 34 44 08 18 91 7 55
Compil
ation -
Perfor
mance /
Cost -
Time
To
Compil
e (sec x
Normalize 39.1 315 553 436 153 13.1 26.0 19.4 10.4 7.83 100 77.7 59.1 47.6 229 36.6 21.4 140 265 232 314 245 47.1 354

d 9% 10 On KoA 19 R0h A% 7% Koh 04 % K% 20h 19 1% 04 A% R0A R0h 90 R0h 90 Q0h Q04

Timed 79 10 58 74 21 24 12 17 30 44 32 42 55 72 15 98 16 29 11 13 10 13 69 99
LLVM 62 61 00 89 17 56 40 78 90 34 00 18 78 33 64 62 83 46 99 94 19 50 22 04
Compil 88 09 43 88 44 48 85 33 18 28 03 94 42 33 70 81 99 81 04 43 16 52 82 52
ation- 3 1 2 4 4 9 7 1 5 9 1 8 8 1
Perfor
mance /
Cost -
Time
To
Compil
e (sec x
Normalize 40.1 30.1 55.1 427 151 130 257 17.9 103 7.22 100 75.8 57.3 442 20.4 324 19% 10.8 26.6 229 31.4 236 462 323
d 9% 6% 7% 2% 1% 3% 9% 9% 6% % % 5% 6% 4% 5% 5% 6% 9% 5% % 9% 2% 1%
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Build2- 16 26 11 18 36 50 29 50 74 12 66 10 14 20 46 28 47 91 20 29 21 36 16 28
Perfor 95 69 91 90 66 93 73 96 18 56 07 90 54 45 48 40 97 63 74 68 55 07 23 55
mance/ 36 59 40 88 36 63 25 80 47 65 8 25 01 35 84 83 98 15 38 39 80 47 08 92
Cost - 0

Time

To
Compil
e (sec x
Normalize 38.9 247 55.4 349 18.0 129 222 129 891 526 100 60.6 454 323 142 232 137 7.21 31.8 222 30.6 183 40.7 23.1

d 8h Ko AWM KOh 20n 70 20h RO OA % % 1% Ko 10 10 GR% 7% 04 Ko A% Ko 20h 10h 4%

Tungst 35 40 24 28 95 10 50 59 12 15 13 15 20 25 49 31 53 81 55 59 43 51 27 34
en 12 96 92 56 06 11 11 90 69 66 07 55 83 44 19 29 13 97 53 58 59 17 21 46

Render 0 9 3 2 8 10 7 5 77 82 6 5 9 8 2 3 5 4 1 5 8 2 7 5
er -

Perfor

mance /

Cost -
Hair

(sec x

Dollar)

Normalize 37.2 319 52.4 457 13.7 129 26.0 21.8 10.3 835 100 84.0 627 51.3 265 41.7 246 159 235 219 299 255 480 37.9

d 3% 20 7% 8% Koh 3% 9% 0% Oh 9% % 7% Ko RO RO 90 10h Ko Koh Koh QOh KOh 4% 4%

Tungst 46 86 32 62 90 16 89 17 22 43 19 37 51 73 17 10 16 34 59 10 69 13 54 10
en 26 34 25 10 88 29 80 46 03 21 95 57 89 79 53 52 32 17 55 21 94 35 12 55

Render 5 6 3 7 8 42 9 04 65 8 9 7 1 4 62 8 9 8 6 67 1 23 0 00
er -

Perfor

mance /

Cost -

Water

Caustic

(sec x

Dollar)

Normalize 43.1 231 61.8 321 21.9 122 222 114 9.06 462 100 53.1 384 27.0 11.3 189 122 584 335 195 285 149 36.8 18.9
d 4% 1% 8% 4% 6% 5% 2% 3% % % % 1% 6% 5% 8% 6% 2% % 1% 4% 4% 5% 8% 2%
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Numpy 0.1 0.0 0.2 0.1 0.1 0.0 0.0 0.0 00 00 04 0.2 0.1 0.1 0.0 00 0.0 00 0.1 0.0 0.2 0.0 0.2 0.0
Bench 70 81 38 14 06 52 83 40 33 16 19 08 51 02 43 71 42 22 75 88 18 59 42 71
mark -
Perfor
mance /
Cost
(Score/
Dollar)
Normalize 40.5 19.3 56.8 27.2 253 124 19.8 955 7.88 3.82 100 49.6 36.0 243 102 169 100 525 41.7 21% 281 140 33.8 16.9

d 7% 3% O 10 Oh 1% 1% 0 % % % 4% 4% 4% R% KROoA  20n  OA 7% 60 ROA 90h KOn

Radian 44 85 32 62 68 13 95 18 23 45 16 33 46 67 15 94 15 31 38 77 56 11 47 097
ce 86 30 40 40 92 59 59 25 52 25 71 75 54 54 90 43 88 69 25 58 34 64 51 13
Bench 53 76 41 86 93 98 33 36 11 58 20 92 84 11 13 59 93 07 76 45 65 72 80 91
mark - 2 7 5 9 2 2 9 6
Perfor
mance /
Cost -
SMP
Parallel
(sec x
Dollar)
Normalize 37.2 195 51.5 26.7 242 122 17.4 916 7.11 3.69 100 495 359 247 105 17.7 105 527 43.6 215 296 143 351 17.2
d 5% 9% 7% 8% 5% 9% 8% % % % % % % 4% 1% % 2% % 8% 4% 6% 5% 7% %
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Postgre 20 16 28 21 69. 54. 14 11 56. 45. 46 35 23 20 11 20 13 64. 93. 73. 11 76. 21 14
SQL 70 18 14 95 26 06 3.7 21 03 45 1.1 55 41 11 90 3.1 15 69 94 80 24 50 0.2 3.7
pgbenc 92 37 49 23 4 3 29 69 8 5 34 13 45 32 11 77 25 4 1 9 57 9 70 65
h -
Perfor
mance /
Cost -
Buffer
Test -
Normal
Load -
Read
Only
(TPS/D
ollar)
Normalize 44.9 351 61.0 47.6 150 11.7 31.1 243 121 9.86 100 77.1 50.7 43.6 258 44.0 285 140 20.3 16.0 243 165 456 31.1

d 10 O0n R0h 10 20h 20h 7% 20h KOh 04 oA % R0A  20~h 10h RO 20h R0h 70 10h Q0A Q0A 04 R0n

Basis 86 10 60 72 23 25 12 15 30 39 30 37 50 61 12 77 13 19 12 14 10 12 64 84

Univers 41 35 17 91 04 85 30 93 71 80 50 47 63 27 46 72 35 80 62 16 39 69 94 12
al-0 30 9 1 75 53 63 68 66 58 4 8 6 9 05 1 91 39 42 95 46 9 0 8

Perfor

mance /

Cost -

UASTC

Level 3

(sec x

Dollar)

Normalize 35.3 29.4 50.6 41.8 13.2 11.8 24.7 19.1 993 7.66 100 81.3 60.2 49.7 24.4 392 228 154 241 215 29.3 240 46.9 36.2

d o Af0h  Q0h 40h 4% OAh Q0h 4% Ok % oA Q0% 4% RO RO KOh R0h 04 R0A R0h KOoh 20~ 7% ROA

Chaos 11. 10. 16. 12. 4.1 3.8 84 8.0 3.4 3.2 29. 21. 16. 16. 82 13. 87 6.8 5.7 89 6.5 14. 11.
Group 83 88 48 97 36 19 90 05 68 14 12 86 93 44 84 20 71 02 49 03 79 8 71
V-RAY - 0 4 5 6 8 6 1 9 2 6 5
Perfor
mance /
Cost -
CPU
(Ksamp
les/Doll
ar)
Normalize 40.6 37.3 56.6 44.5 14.2 13.1 29.1 27.4 119 11.0 100 750 581 56.4 284 453 30.1 233 19.7 305 225 51% 40.2
d 1% 7% % 5% % 1% 5% 8% 1% 3% % 7% 3% 7% 4% 2% 1% 5% 4% 7% 9% 2%
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Blender 20 22 14 15 58 60 28 31 69 77 81 90 11 13 25 17 28 40 34 35 26 28 15 17
-96 44 97 92 84 48 20 34 8 64 26 39 64 74 76 00 83 51 15 29 39 09 90 95
Perfor 05 79 27 07 00 22 10 98 28 98 5 8 67 39 90 58 18 35 65 68 34 22 54 85
mance /
Cost -
BMW27
CPU-O
nly (sec
X
Normalize 38.7 36.2 54.2 51.0 13.8 134 28.8 259 11.6 10.4 100 89.9 69.7 59.1 315 47.7 281 20.0 237 23.0 30.7 289 51.0 452

d 70 Oon R0h 4% 1% 4% 20h 20 R0 7% O % 7% R0 4% 9% 9% R% 9% 20~ Q0% R0h 9% KRoAh

Blender 60 61 43 43 17 17 79 81 19 20 21 22 29 32 59 38 67 70 92 93 69 71 41 42
-82 40 05 73 31 42 93 05 84 11 63 40 32 63 01 64 23 58 00 13 83 03 97 31
Perfor 99 52 29 71 13 04 06 02 28 20 26 96 23 86 86 96 92 64 52 08 99 96 59 64
mance / 9 1 4 8
Cost -
Classro
om -
CPU-O
nly (sec
X
Normalize 355 352 50.2 49.4 125 124 27.0 26.6 10.9 10.7 100 96.5 73.7 66.2 36.6 559 321 30.6 235 232 30.9 30.4 515 51.1

d R 30 Koh AROA  Om 2% R% 9% Oh 6%  Oh R0h R RWM KoL 7% 7% Ko 10h R0h 7% Koh 4% 20

Blender 32 36 23 25 91 9 44 53 11 13 11 13 18 21 43 27 46 66 50 52 38 43 23 28
-55 34 29 81 8 04 74 63 07 28 91 97 13 95 19 95 20 47 34 86 20 49 22 95
Perfor 08 88 19 86 91 25 09 73 69 99 78 92 51 60 50 95 76 94 54 12 44 30 85 90
mance / 6 5
Cost -
Fishy
Cat -
CPU-O
nly (sec
X
Normalize 36.6 327 51.1 46.1 129 125 26.6 222 10.7 897 100 852 657 542 275 426 257 17.9 23.6 225 31.1 27.4 513 411
d 1% 9% 7% 6% 7% 4% 4% 2% 6% % % 5% 2% 8% 9% 3% 9% 3% 7% 5% 9% % 1% 5%
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Blender 84 96 60 68 23 25 11 15 28 37 32 38 51 59 12 78 12 21 14 16 10 12 65 79
- 44 40 68 82 98 49 65 07 80 49 54 74 29 97 31 80 97 76 30 10 92 54 45 75
Perfor 70 72 62 73 77 00 38 58 59 97 23 45 19 22 53 57 01 11 94 40 06 13 91 73
mance / 0O 4 9 5 0 2 7 8 5 0 6 8 6
Cost -
Barbers
hop -
CPU-O
nly (sec
X
Normalize 385 33.7 53.6 47.2 135 12.7 27.9 21.5 11.3 868 100 839 63.4 542 264 412 250 149 227 202 29.8 259 49.7 408

d 4% 6% 20h 80 7% 7% 20 9% On 9% % 9% Ko R% 20h QO0A Q0 KOh 4% 10h Oh K0 10h Oh

Blender 74 77 53 55 21 21 99 10 24 25 27 29 38 43 80 52 89 11 11 11 88 93 52 56
-8 07 68 54 61 8 19 39 65 82 35 40 38 90 41 82 10 26 63 97 94 84 91 80
Perfor 43 10 85 44 11 52 83 03 31 52 34 81 25 61 8 70 56 34 69 92 83 32 02 57
mance / 2 7 7 7 2 4 4 4
Cost -
Pabello
n
Barcelo
na-
CPU-O
nly (sec
X
Normalize 36.5 354 50.9 49.2 12.6 125 27.5 26.3 11.1 105 100 93.0 71.2 62.3 340 517 30.7 242 235 228 30.7 29.1 517 48.1

d 30 9% Ko Koh AROA 10h 70 00 On 9%  On 1% 7% O 100 R0A  OAh 9% 1% R0 Koh Koh Oh Ron

PyBenc 20 40 14 29 33 66 43 8 10 21 89 18 24 35 84 50 8 17 20 41 30 61 26 51
h-60 70 76 56 15 38 49 74 76 47 62 28 60 79 07 72 37 34 87 74 59 81 09 20

Perfor 90 00 91 51 76 46 19 13 96 93 35 23 03 30 62 76 47 57 40 80 70 40 25 50

mance/ 0 0 7 2 0 4 2 2 84 14 0O 6 0 0O O O 32 0 0O 0O 0 0 O

Cost -

T.F.A.T.
T

(Millise

conds x

Dollar)

Normalize 43.4 220 60.6 30.3 27.0 135 20.6 10.3 832 4.17 100 49.0 36.4 250 10.6 17.6 105 5.17 429 214 292 145 343 175
d 9% 2% 8% 1% 3% % 1% 3% % % % 2% 3% 4% 6% 7% % % 4% 7% 9% % 5% %
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PyPerfo 21 41 15 30 33 67 44 88 10 21 10 21 29 42 99 60 10 20 24 49 36 73 30 61
rmance 09 81 39 26 53 00 05 11 90 81 65 60 30 48 83 17 15 30 99 98 58 78 62 25
-00 00 8 14 95 96 78 56 98 96 35 50 12 60 54 04 47 94 00 00 OO0 00 50 OO0
Perfor 1 2 0 O
mance /
Cost -
float
(Millise
conds x
Dollar)
Normalize 50.5 25.4 69.1 352 31.7 159 241 120 977 488 100 49.3 363 250 10.6 17.7 104 525 42.6 213 29.1 144 347 17.3

d 10 8% 9% Oh R0h  OAh R0A Q0h 04 9% % 1% 6% 8% 7% 10 9% OA R0h 20h 20h 4% 9% Q%

PyPerfo 31 61 22 44 50 10 66 13 16 32 15 32 43 62 15 89 14 30 36 74 53 10 45 90

rmance 08 79 49 72 34 06 28 17 41 82 86 18 84 85 09 59 96 68 96 34 63 85 32 16
-00 00 52 26 40 88 83 69 47 95 85 40 64 60 06 68 87 97 00 00 00O 00 50 00

Perfor 0 2 6 2 0 8 6 0

mance /

Cost -

regex_

compile

(Millise

conds x

Dollar)

Normalize 51.0 25.6 70.5 35.4 315 157 239 120 9.67 483 100 49.3 36.1 252 105 17.7 106 517 429 213 295 146 350 17.6

d RV 80 40 8% 20h RO 40h 408 O 9% % 1% 9% KO 204 10h 04 % R0h Koh 9% R0h  10h 04

Apples 52 66 37 47 13 15 78 12 19 31 20 29 40 54 12 80 11 26 83 10 70 10 44 76
eed- 59 83 05 57 42 92 47 44 78 02 97 30 10 79 66 17 47 52 40 61 54 06 69 97
Perfor 18 89 93 77 98 39 14 53 27 40 63 98 04 72 35 74 30 45 31 23 63 06 07 32
mance / 6 2 8 4 5 8 8 4 0 2
Cost -
Emily
(sec x
Dollar)
Normalize 39.8 31.3 56.6 440 156 13.1 26.7 168 10.6 6.76 100 71.5 523 382 165 26.1 182 7.91 251 19.7 29.7 20.8 469 27.2
d 9% 8% % 9% 2% 7% 3% 5% % % % 7% 1% 8% 6% 6% 8% % 5% 7% 3% 5% 4% 5%
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PHPBe 34 17 47 23 21 10 15 80. 64. 32. 66 33 24 16 71. 11 70. 35. 28 14 19 97. 23 11
nch- 0.3 06 23 6.2 0.2 54 92 13 8 45 17 28 22 6.7 77 7.6 08 04 6.8 51 50 89 35 44
Perfor 73 17 16 21 01 08 62 8 8 5 29 28 20 50 3 92 4 4 23 60 41 8 24 88
mance /

Cost -

P.B.S

(Score/

Dollar)
Normalize 51.4 257 71.3 357 317 159 240 121 98 49 100 50.3 366 252 10.8 17.7 105 53 433 219 294 147 352 17.3

4% R0 ROh O 7% 2% 7% 1% 04 % % % % % K0 90 9% O 4% 4% 7% 9% 9% OAh

Mlpaclf<1 12 28 82 19 17 38 27 51 67 12 47 11 16 20 47 28 43 83 11 25 16 41 15 30
Bench 61 64 77 98 39 56 22 23 42 68 39 60 02 45 14 22 39 01 15 51 51 83 17 15
mark - 52 17 7 59 12 70 69 64 06 14 7 11 92 15 02 74 44 28 73 50 06 76 29 46
Perfor 0
mance /
Cost -
scikit_i
ca(sec

X
Normalize 37.5 165 57.2 237 27.2 122 17.4 925 7.03 374 100 40.8 295 231 100 16.7 109 571 424 185 287 113 31.2 157

d 7% Ko RO 20m KROA Q0 10A Om % % % R0 7% RO Ko 90h 20~h Oh R0A RO 10h R0 4% 2%

Mlpack 32 66 23 47 54 10 69 14 17 34 11 23 33 48 12 71 10 23 27 55 39 80 33 67
Bench 96 30 99 58 58 74 15 00 20 41 48 12 37 01 38 98 96 99 17 02 86 53 17 13
mark- 7 4 5 8 0 24 9 96 55 09 8 5 O 5 15 5 71 52 4 0 6 8 3 O
Perfor
mance /
Cost -
scikit_s
vm (sec
X
Normalize 34.8 17.3 47.8 241 21.0 106 166 82 6.68 3.34 100 49.6 344 239 928 159 104 479 422 208 28.8 142 346 17.1
d 5% 3% 8% 4% 5% 9% 1% % % % % 8% 3% 3% % 6% 7% % 8% 8% 2% 6% 3% 1%
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Mlpack 41 88 25
Bench 63 43 84
mark -

Perfor
mance /

Cost -
scikit_li

nearrid
geregre

ssion

(sec x

55 71 12 67 14 16 36 16 30 45 66 14 86 12 26 47 83 55 12 41 90
70 87 08 10 39 71 43 02 84 32 64 01 52 48 47 25 58 18 09 41 16
3 0O 5 3 3 7 7 0

Normalize

d
Scikit-L
earn -
Perfor
mance /
Cost
(sec x
Dollar)
Normalize

d
OpenV

KL -

38.4

R0Ah

18
70

44.1

%

18.1

1%

38

21.3

2%

61.9

R0h

13
28

62.0

90h

Perfor
mance /
Cost -
vkiBen
chmark
(Items /
Sec/Dol
lar)
Normalize

d

287 222 132 238 11.1 958 44 100 51.9 353 240 11.4 185 128 6.05 33.9 19.1 29.0 132 386 17.7
RO 90  ROA 7%  R0h 04 % % 06 4% 4% 0% 10 R0 04 % RO R0A  KROA RO 70m
27 29 61 37 76 91 18 82 16 23 33 78 47 78 15 20 40 29 61 24 49
98 59 23 52 41 35 80 50 73 30 55 42 38 70 84 45 88 67 30 32 61
2 9 9 2 0 2 09 7 0 5 1 1 3 58 8 7 0 6 4 3
204 27.8 134 219 10.8 9.03 4.39 100 49.2 354 245 105 17.4 104 521 403 20.1 27.8 13.4 339 166
R0 70 7% 9% Om % % % 9% 1% Q% 2% 1% RO 04 0h R0 1% R% 20 R0Ah
0.0 0.0 0.0 0.0 0.2 0.2 01 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
42 38 77 58 44 00 46 24 95 70 34 55 49 71 57 19 88
172 155 315 237 100 819 59.8 50.8 389 286 13.9 225 20.0 29.1 23.3 487 36.0
1% 7% 6% 7% % 7% 4% 2% 3% 9% 3% 4% 8% % 6% 7% 1%
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OpenV
KL -
Perfor
mance /
Cost -
vkiBen
chmark
VdbVol
ume
(Items /
Sec/Dol
lar)
Normalize

d
OpenV

KL -
Perfor
mance /
Cost -
vkiBen
chmark
Structu
redVolu
me
(Items /
Sec/Dol
Normalize

d

56 36 61 32
64 65 50 80

31.7 205 344 183

4% 4% RO  ROm

14 97 17 97
95 81 38 35

19.0 124 2211 123
2% 4% 1% 8%

17 99 73 52
84 59 31 32
5

100 55.8 41.0 29.3

% 10  R0h 204

78 46 34 24
61 39 32 39
2 7 3 3

100 59.0 43.6 31.0
% 2% 6% 3%

38 26 13 57 37 53 30 73 39
47 29 04 42 04 54 46 59 60

215 147 731 321 20.7 30% 17.0 412 221

R0 R0~ 04 R0A A% 7% 4% 9%

17 12 63 23 16 23 14 32 17
50 45 52 80 20 88 10 64 80
0o 2 9 2 1 9 6 3

22.2 158 8.08 30.2 20.6 30.3 179 415 226
6% 4% % 9% 1% 8% 5% 3% 5%
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These geometric means are based upon test groupings / test suites for this result file.

Geometric mean based upon tests: pts/davld and pts/svt-avl
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Geometric mean based upon tests: pts/himeno and pts/mrbayes
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Geometric mean based upon tests: pts/build-linux-kernel, pts/build-llvm and pts/build2
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Geometric mean based upon tests: pts/himeno, pts/stockfish, pts/build-llvm, pts/pgbench, pts/mrbayes,
pts/john-the-ripper, pts/davld, pts/tungsten, pts/lammps, pts/svt-avl, pts/basis and pts/nettle
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Geometric mean based wupon tests: pts/ospray, pts/blender, pts/tungsten, pts/appleseed, pts/radiance,
pts/luxcorerender, pts/v-ray, pts/davld, pts/svt-avl, pts/embree, pts/oidn, pts/openvkl and pts/basis
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Geometric mean based upon tests: pts/john-the-ripper and pts/nettle
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Geometric mean based upon tests: pts/davld and pts/svt-avl

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



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

pESIll Xeon Cascade Lake Refresh vs. AMD EPYC Rome Linux Benchmarks
P

horonix Test Suite

Geometric mean based upon tests: pts/hpcg and pts/lammps
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Geometric mean based upon tests: pts/basis, pts/blender, pts/oidn and pts/openvkl
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Geometric mean based upon tests: pts/hpcg, pts/namd, pts/lammps, pts/himeno, pts/mrbayes, pts/numpy,
pts/scikit-learn and pts/mipack
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Geometric mean based upon tests: pts/numpy, pts/scikit-learn and pts/mlpack
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Geometric mean based upon tests: pts/namd and pts/lammps
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Geometric mean based upon tests: pts/lammps, pts/hpcg and pts/mrbayes
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Geometric mean based upon tests: pts/luxcorerender, pts/v-ray and pts/blender
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Geometric mean based upon tests: pts/embree, pts/oidn, pts/ospray, pts/tungsten and pts/openvkl
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Geometric mean based upon tests: pts/hpcg, pts/mrbayes and pts/lammps
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Geometric mean based upon tests: pts/pyperformance, pts/pybench, pts/build-linux-kernel, pts/build-llvm and pts/build2
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Geometric mean based upon tests: pts/pybench, pts/numpy, pts/mipack, pts/scikit-learn and pts/pyperformance
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Geometric mean based upon tests: pts/blender and pts/himeno
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