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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing as of
Aug. 26, 2019:and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutel¥ secure. Software and workloads used in performance tests may have been 0ﬁt|m|zed. for
erformance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any phanﬂe to any of those factors mae/ cause
the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more complete
information about performance and benchmark results, visit www.intel.com/benchmarks.
Configuration: Testing by Intel as of Aug. 26, 2019. Linux hardware: Intel® Xeon® Platinum 8180 CPU % 2.50GHz, 384 GB RAM, HyperThreadin%is on. Software: Intel® C++ Compiler 19.1, GCC 9.1.0. Clang/LLVM 9.0. Linux OS: Red Hat*
Enterprise Linux Server release 7.4 (Maipo), 3.10.0-693.el7.x86_64. SPEC* Benchmark (www.spec.orq). SPECint® rate_base_2017 compiler switches: gkmalloc was used for Intel C++ Compiler 19.1 SPECint rate test, jemalloc 5.0.1 was used
for GCC and Clang/LLVM SPECint rate test. Intel® C Compiler I Intel C++ Compiler 19.1: -xCORE-AVX512 -ipo -O3 -no-prec-div -qopt-mem-layout-trans=4. GCC 9.1.0 -march=skylake-avx512 -mfpmath=sse -Ofast -funroII-quFs -flto. Clang 9.0:
-march=skylake-avx512 -mfpmath=sse -Ofast -funroll-loops —flto. SPECfp®_rate_base_2017 com{nler switches: jemalloc 5.0.1 was used for Intel C++ Compiler 19.1, GCC and Clang/LLVM SPECTp rate test. Intel C/C++ compiler 19.1: -xCORE-
AVX512 -ipo -03 -no-prec-div -gopt-prefetch -ffinite-math-only -qopt-mem-layout-trans=4. GCC 9.1.0: -march=skylake-avx512 -mf{a/mathzsse -Ofast -fno-associative-math -funroll-loops -fito. Clang 9.0: -march=skylake-avx512 -mfpmath=sse -
Ofast -funroll-loops —flto. SPECInt®_speed_base_2017 compiler switches: Intel C Compiler / Intel C++ Compiler19.1: -xCORE-AVX512 -ipo -O3 -no-prec-div -qopt-mem-la%/out-trans=4 -qopean. GCC 9.1.0; -march=skylake-avx512 -
mfpmath=sse -Ofast -funroll-loops -flto -fopenmp. Clang 9.0: -march=skylake-avx512 -mfpmath=sse -Ofast -funroll-loops -fito -fopenmp=libomp. SPECfp® _speed_base_2017 compiler switches: Intel C Compiler / Intel C++ Compiler 19.1: -
XCORE-AVX512 -ipo -03 -no-prec-div -qopt-prefetch -frinite-math-only -qopenmp. GCC 9.1.0: -march=skylake-avx512 -mfpmath=sse -Ofast -fno-associative-math -funroll-loops -flto -fopenmp. Clang 9.0: -march=skylake-avx512 -mfpmath=sse -
Ofast -funroll-loops -flto -fopenmp=libomp. compiler switches: jemalloc 5.0.1 was used for Intel C++ Compiler 19.0 update 4, GCC and Clang/LLVM SPECfp rate test. Intel C/C++ compiler 19.1:-.
Intel’'s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not ‘uniﬁ.ue to Intel microprocessors. These
optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testin
as of Dec. 12,2019 and may not reflect all publicly available security updates. See conflgurathn disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimize
for performance onIY on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors
may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For
more complete information visit www.intel.com/benchmarks. . o )

Configuration: Testing by Intel as of Dec. 12, 2019. Hardware: Intel® Core™ i7-6700 CPU @ 3.40GHz, HyperThreading is on. RAM 8G. Software: Intel® Fortran Compiler 19.1, PGI Fortran* 19.1, Open64* 4.6.2, gFortran* 9.2.0. Red
Hat Enterprise Linux Server release 7.4 (Ma}_po), Kernel 3,10.0-693.11.6.el7.x86_64 Polyhedron Fortran Benchmark (www.fortran.uk). Linux compiler switches: Auto-parallel: Gfortran:gfortran -Ofast -mfpmath=sse -fito -march=skylake -
funroll-loops -ftree-parallelize-loops=8. Intel Fortran compiler: -fast -parallel -xCORE-AVX2 -nostandard-realloc-lhs. PGl Fortran: é) f95 -fast -Mipa=fast,inline -Msmartalloc -Mfprelaxed -Mstack_arrays -Mconcur -mp=bind. Open64:
openf95 -march=auto -Ofast -mso -apo. Non-auto parallel SNP): ifort -fast -xCORE-AVX2 -nostandard-realloc-lhs. open64:openfd5 -march=auto -Ofast -r_nso.v\gcc: fortran -Ofast -mfpmath=sse -flto’-march=native -funroll-loops.\ﬁf;l; )
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing as of
Aug. 26, 2019:and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutel¥ secure. Software and workloads used in performance tests may have been 0ﬁt|m|zed. for
erformance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any phanﬂe to any of those factors mae/ cause
the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more complete
information about performance and benchmark results, visit www.intel.com/benchmarks.
Configuration: Testing by Intel as of Aug. 26, 2019. Linux hardware: Intel® Xeon® Platinum 8180 CPU % 2.50GHz, 384 GB RAM, HyperThreadin%is on. Software: Intel® C++ Compiler 19.1, GCC 9.1.0. Clang/LLVM 9.0. Linux OS: Red Hat*
Enterprise Linux Server release 7.4 (Maipo), 3.10.0-693.el7.x86_64. SPEC* Benchmark (www.spec.orq). SPECint® rate_base_2017 compiler switches: gkmalloc was used for Intel C++ Compiler 19.1 SPECint rate test, jemalloc 5.0.1 was used
for GCC and Clang/LLVM SPECint rate test. Intel® C Compiler I Intel C++ Compiler 19.1: -xCORE-AVX512 -ipo -O3 -no-prec-div -qopt-mem-layout-trans=4. GCC 9.1.0 -march=skylake-avx512 -mfpmath=sse -Ofast -funroII-quFs -flto. Clang 9.0:
-march=skylake-avx512 -mfpmath=sse -Ofast -funroll-loops —flto. SPECfp®_rate_base_2017 com{nler switches: jemalloc 5.0.1 was used for Intel C++ Compiler 19.1, GCC and Clang/LLVM SPECTp rate test. Intel C/C++ compiler 19.1: -xCORE-
AVX512 -ipo -03 -no-prec-div -gopt-prefetch -ffinite-math-only -qopt-mem-layout-trans=4. GCC 9.1.0: -march=skylake-avx512 -mf{a/mathzsse -Ofast -fno-associative-math -funroll-loops -fito. Clang 9.0: -march=skylake-avx512 -mfpmath=sse -
Ofast -funroll-loops —flto. SPECInt®_speed_base_2017 compiler switches: Intel C Compiler / Intel C++ Compiler19.1: -xCORE-AVX512 -ipo -O3 -no-prec-div -qopt-mem-la%/out-trans=4 -qopean. GCC 9.1.0; -march=skylake-avx512 -
mfpmath=sse -Ofast -funroll-loops -flto -fopenmp. Clang 9.0: -march=skylake-avx512 -mfpmath=sse -Ofast -funroll-loops -fito -fopenmp=libomp. SPECfp® _speed_base_2017 compiler switches: Intel C Compiler / Intel C++ Compiler 19.1: -
XCORE-AVX512 -ipo -03 -no-prec-div -qopt-prefetch -frinite-math-only -qopenmp. GCC 9.1.0: -march=skylake-avx512 -mfpmath=sse -Ofast -fno-associative-math -funroll-loops -flto -fopenmp. Clang 9.0: -march=skylake-avx512 -mfpmath=sse -
Ofast -funroll-loops -flto -fopenmp=libomp. compiler switches: jemalloc 5.0.1 was used for Intel C++ Compiler 19.0 update 4, GCC and Clang/LLVM SPECfp rate test. Intel C/C++ compiler 19.1:-.
Intel’'s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not ‘uniﬁ.ue to Intel microprocessors. These
optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of

© 2020 Intel Corporation. M COE| B, ERHEZLET, any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are inténded for use with Intel |nte|‘ . 18

microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testin
as of Dec. 12,2019 and may not reflect all publicly available security updates. See conflgurathn disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimize
for performance onIY on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors
may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For
more complete information visit www.intel.com/benchmarks. . o )

Configuration: Testing by Intel as of Dec. 12, 2019. Hardware: Intel® Core™ i7-6700 CPU @ 3.40GHz, HyperThreading is on. RAM 8G. Software: Intel® Fortran Compiler 19.1, PGI Fortran* 19.1, Open64* 4.6.2, gFortran* 9.2.0. Red
Hat Enterprise Linux Server release 7.4 (Ma}_po), Kernel 3,10.0-693.11.6.el7.x86_64 Polyhedron Fortran Benchmark (www.fortran.uk). Linux compiler switches: Auto-parallel: Gfortran:gfortran -Ofast -mfpmath=sse -fito -march=skylake -
funroll-loops -ftree-parallelize-loops=8. Intel Fortran compiler: -fast -parallel -xCORE-AVX2 -nostandard-realloc-lhs. PGl Fortran: é) f95 -fast -Mipa=fast,inline -Msmartalloc -Mfprelaxed -Mstack_arrays -Mconcur -mp=bind. Open64:
openf95 -march=auto -Ofast -mso -apo. Non-auto parallel SNP): ifort -fast -xCORE-AVX2 -nostandard-realloc-lhs. open64:openfd5 -march=auto -Ofast -r_nso.v\gcc: fortran -Ofast -mfpmath=sse -flto’-march=native -funroll-loops.\ﬁf;l; )
pgf95 -fast -Mipa=fast,inline -Msmartalloc -Mfprelaxed -Mstack_arrays. aocc: flang -flto -WI,-mllvm -WI,-function-specialize -WI,-mllvm -WI,-region-vectorize -WI,-mllvm -WI,-reduce-array-computations=3 -ffast-math -WI,-mllvm -W[.-inline-
recursion=4 -WI,-mllvm -WI,-Isr-in-nested-loop -WI,-mllvm -WI,-enable-iv-split -O3 -flto -march=znver2 -funroll-loops -Mrecursive -mllvm -vector-library=LIBMVEC -z muldefs -lamdlibm -Iflang -lamdlibm -Im

— - — ntel's compilers may or may not optimize to the same degree for non-Intel' microprocessors for optimizations that are no vumﬁ‘ue 0 Intel microprocessors. These
[ESERSY; J optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of _ b
© 2020 Intel Corporation. K CO3| ., EMARLET, any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are inténded for use with Intel |nte| 19

microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to4the applicable product User

ZT9-  and Reference Guides for more information regarding the specific instruction sets covered by this notice. Notice revision #2011080
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ZE: I-I‘:-J J: Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software
or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing
- & _ 3 as of Nov. 27, 2019 and may not reflect all publicly available security updates. See configuration disclosure for details.
" E&Eént— daal4py /\ Y b- /%1E}Eﬁ L/_t PythOn* API No product can be absolutely secure. Software and workloads used in performance tests may have been optimized

-C,r \/ j—_) |/® DAAL %ﬁg%*u Fﬁ 3—5 j—_ _9 . -|j-,r T \/ 7—_{1 for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured

. using specific computer systems, components, software, operations and functions. Any change to any of those factors
|\0): —X [,:j(?_l‘},"\b_\ may cause the results to vary. You should consult other information and performance tests to assist you in fully
evaluating your contemplated purchases, including the performance of that product when combined with other
products. For more complete information visit www.intel.com/benchmarks.

Configuration: Testing by Intel as of Nov. 27, 2019. Stock Python: python 3.7.5 h0371630_0 installed from conda, numpy 1.17.4, numba 0.46.0, livmlite 0.30.0, scipy 1.3.2, scikit-learn 0.21.3 installed from pip; Intel Python: Intel®
Distribution for Python® 2020 Gold: python 3.7.4 hf484d3e_3, numpy 1.17.3 py37ha68da19_4, mkl 2020 intel_133, mkl_fft 1.0.15 py37ha68da19_3, mkl_random 1.1.0 py37ha68da19_0, numba 0.45.1 np117py37_1, llvmlite 0.29.0
py37hf484d3e_9, scipy 1.3.1 py37ha68da19_2, scikit-learn 0.21.3 py37ha68da19_14, daal 2020 intel_133, daal4py 2020 py37ha68da19_4; CentOS Linux 7.3.1611, kernel 3.10.0-514.el7.x86_64; Hardware: Intel(R) Xeon(R) Platinum
8280 CPU @ 2.70GHz (2 sockets, 28 cores/socket, HT: off), 256 GB of DDR4 RAM, 16 DIMMs of 16 GB@2666MHz

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and
other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for
use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the
specific instruction sets covered by this notice. Notice revision #20110804
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing
as of Nov. 7,2019 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized. for
performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors
may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For
more complete information about performance and benchmark results, visit www.intel.com/benchmarks.

Configuration: 2x Intel® Xeon® Platinum 8280L HO 205W 2x28@2.7 GHz 192GB DDR4-2666 using Intel® Math Kernel Library 2020. Benchmark Source: Intel® Corporation.

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with
Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific
instruction sets covered by this notice. Notice revision #20110804
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ies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing

ippiResizeLinear_8u_C1R

Intel technolo

as of Nov. 8, 3019 and mae/ s cFIy available security updates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized.

for performance onl el microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors
You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For

on ln
may cause the (equts to var){). !
more complete information about performance and benchmark results, visit www.intel.com/benchmarks. ) ) ) )
Configuration: Testing by Intel as of Nov. 8, 2019. Intel® Xeon® Platinum 2.30GHz, 64 GB RAM, Intel H¥perThread|ng Technology is supported. Software: Intel® C++ Compiler 18.0.0, GCC 4.8.2. Linux OS: Red Hat
Enterprise Linux* 7.4, Kernel 3.10.0-693.11.6.el7.x86_64. Intel® Integrated Performance Primitives v.2020.0.0. Compiler flags: Intel C++ 18.0.0: '-O3 —fstack-protector -ffreestanding -xATOM_SSE4.22’. GCC 4.8.2-02'.

Intel's compilers may or mag not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel mlcrcg)rocessors._These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does nof guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with
Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific

instruction sets covered by this notice. Notice revision #20110804
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing as of
April 22, 2019 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized. for
performance only on Intel mlcrOErocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, comf)onents, software, operations and functions. Any change fo any of those factors may
cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more
complete information about performance and benchmark results, visit www.intel.com/benchmarks.Refer to http:/software.intel.com/en-us/articles/optimization-notice for more information regarding performance and optimization choices in

Intel software products.

Configuration: Testing by Intel as of April 22, 2019. Intel® Xeon® Platinum 8180, 2.5 GHz, 2x28 cores; GNU compiler 4.8.2; 188 GB, L3=38,5 MB; Red Hat Enterprise Linux Server 7.5 ) )

Intel's compilers may or ma{ not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSES instruction sets and other
oes not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel

optimizations. Intel
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction
sets covered by this notice. Notice revision #20110804
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing as of
July 31, 2018 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests maE/ have been optimized. for
performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change fo any of those factors may
cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more
complete information about performance and benchmark results, visit www.intel.com/benchmarks. ) _ o )
Configuration: Testing by Intel as of July 31, 2018. Software versions: Intel® C++ Intel® 64 Compiler, Versjon 18.0, Threading Building Blocks (TBB@; 2019; Hardware: 2x Intel® Xeon® Gold 6152 CPU @ 2.10GHz, 192GB Main Memory;
Operating System: CentOS Linux* release 7.4 1708 (Core), kernel 3.10.0-693.e17.x86_64; Note: sudoku, primes and tachyon are included with Intel® TBB. S ) )

Intel's compilers mag or maE/ not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does nof guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction

sets covered by this notice. Notice revision #20110804
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testin
as of Nov. 11,2019 and ma}{ not reflect all publicly available security ugdates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized.
for performance onIY on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors
may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For
more complete information about performance and benchmark results, visit www.intel.com/benchmarks.

Configuration:. CPU conﬁguratlon: c5.metal AWS Instance (2nd Generation Intel® Xeon® Scalable Processors 2 sockets, HT:on, Turbo:on, OS: Ubuntu 18.04.2 LTS, Total Memory 193 GB (12 slots/16GB/2933 MHz), BIOS: 1.0
Amazone EC2 (ucode: 0x5000017), OMP Environment: OMP_NUM_THREADS=48 OMP_PLACES={0}:96:1). SW: XGBoost 0.9 download from PIP, Intel DAAL: 2020 version. Python env: Python 3.6, Numpy 1.16.4, Pandas 0.25,
Scikit-lean 0.21.2. Parameters for XGBoost: on CPU = { 'aléwhé‘: 0.9,"max_bin": 256, 'scale_pos_weight" 2, 'learning_rate"; 0.1, 'subsample": 1, 're? lambda': 1, "min_child_weight™ 0, 'max_depth". 8, 'max_leaves" 28, tree_method":
"hist', ‘predictor”: ‘cpu_predictor' }. Parameters for XGB on GPU { ‘alpha': 0.9, 'max_bin': 256, 'scale_pos_weight' 2, Tearmng_rate': 0.1, 'subsample”: 1, 'reg_lambda": 1, "min_child_weight": 0, 'max_depth": 8, 'max_leaves": 278,
‘tree_method’: ‘gpu_hist’, 'predlctor‘:0 ‘(g;gu_predlctor' }. Input data format: Numpy array . objective functions: 'binary:logistic’ for binary classification, ‘multi:softmax’ for multiclass, ‘reg:squarederror’ for regressions. Number of iterations:

200 for MNIST, 100 for Mortgage, 1000 for others. ) o ) ) o ) )
Intel’'s compilers may or mar not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSES instruction sets and other
optimizations. Intel does nof guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with

Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific

instruction sets covered by this notice. Notice revision #20110804
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testin
as of Nov. 11,2019 and ma){ not reflect all publicly available security urr])dates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized.
for performance onIY on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors
may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For

more complete information visit www.intel.com/benchmarks.

Configuration: Testing by Intel as of Nov. 11, 2079. 7 x mb.2xlarge AWS instances, Intel® Data AnaIYtics Acceleration Library 2020 (Intel® DAAL); Correlation (# samples = 10M, # features = 1000, (Intel® DAAL=35.2s,
MLLib=638.2?K/,] PCA ?# samples = 10M, # features = 1000 (Intel® DAAL=35.2s, MLLib=639.Ss%, implicit ALS (# users = 1M, # items = 1M, # factors = 100, # lterations = 1 (Intel® DAAL=37.6s, MLLiIb=134.9s)), Linear Regression (#
samples = 100M, # features = 50 (Intel® DAAL=16.3s, MLLi =224.53)?, k-means (# samples = 100M, # features = 50, # clusters = 10, # Iterations = 100 (Intel® DAAL=211s, MLLib=1567.3s) ) )

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does nof guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with
Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific

instruction sets covered by this notice. Notice revision #20110804
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Intel technologies’ features and benefits depend on sgstem configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. )
Performance results are based on testing as of Nov. 8, 2019 and may not reflect all publicly available security updates. See conﬂ%(uratlon disclosure for details. No product can be absolutely secure. Software and workloads used in
erformance tests may have been optimized. for performance onIY on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and
unctions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fuIIY evaluatmT% your contemplated purchases, including the performance of that product
when combined with other products. For more complete information visit www.intel.com/benchmarks. Confi urstloln: es£|rég1b8 Intel as of Nov. 8, 2019. Intel® Xeon

r Gold 6252 CPU %2.10GHZ 196 GB RAM, Intel H;BerThreadin? )
Technolow is supported but not enabled. Mellanox Technologies* MT28 am|ﬁ onnectX-6]. MLNX_OFED_LINUX- 1.1(OFED-4.6-1.0.1). Software: Intel® C/C++ Compiler 19.0.0, Intel® Math Kemel Library 2016 Update 1. Linux
0S: Red Hat Enterprise Linux 8.0 (Ootpa). Kernel 4.18.0-80.e18.x86_64. Compiler flags: '-O3 -no-prec-div -xCORE-AVX512', Application: SPEC MPI® 2007 v2.0.

Intel’'s compilers may or maE/ not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does nof guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction
sets covered by this notice. Notice revision #20110804
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t gstem configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. )
Performance results are based on testing as of Nov. 8, 2019 and may not reflect all publicly available security updates. See conﬁ%(uratlon disclosure for details. No product can be absolutely secure. Software and workloads used in
Perfolrmance tests may have been optimized. for performance onIY on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer Systems, components, software, operations and
unctions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that

product when combined with other products. For more complete information visit www.intel.com/benchmarks.
Configuration: Testin bg Intel as of Nov. 8, 2019. Intel® Xeon™ Platinum 8260L CPU @ 2.40GHz, 796 GB RAM, Intel® Turbo Boost and HygerThreading Technologies are supported but disabled. Mellanox Technologies MT27700 Family
[ConneotX—4]. MLNX_OFED_4.7-1.0.0.1-1062.4.1-2.10.8. Software: Intel® C/C++ Compiler 19.0.3, Intel® Math Kernel Libra)re/s%gm Update 1, Cmake* 3.10.2, Net CDF* 4.6.1.

inux OS: CentOS Linux release 7.7.1908 (Core), Kernel 3.10.0-1062.4.1.¢l7.crt1.x86_64. Compiler flags: *-O3 -xCORE-AV ) o ) )
not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other

guarantee the availability, functionality, or effectiveness of an¥ optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel
or Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction
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Intel technologies’ features and benefits depend on s%stem configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or from the OEM or retailer. Performance results are based on testing as
of Nov. 8, 2019 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized. for
performance only on Intel mlcrOﬁrocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systéms, components, software, operations and functions. Any change to any of those factors may
cause the results to vary. You should consult other information and performance tests to assist you in fullg evaluating your contemplated purchases, |nclud|n% the performance of that product when combined with other products. For more
complete information visit www.intel.com/benchmarks. Configuration: Testing by Intel as of Nov. 8, 2019. Intel® Xeon® Platinum 8260L CPU @ 2.40GHz, 196 GB RAM, Intel H?/E.er hreading Technology is su%)orted but not enabled.
Turbo Boost is enabled. Intel® Corporation Omni-Path HFI Silicon 100 Series. IFS: 10.10.0.0.445_1062.4.1_2.10.8. Software: Intel® C/C++ Compiler 19.0.5, Intel® Math Keme ibrary 2016 Update 1. Linux OS: CentOS Linux release

7.7.1908 (Core), Kernel 3.10.0-1062.4.1.el7.crt1.x86_64. ComPiIer flaqs: '-O3 -no-prec-div -xCORE-AVX512". Application: SPEC MPI® 2007 v2.0. o ) )
Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other

optimizations. Intel does nof guarantee the availability, functionality, or effectiveness of an¥ optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction

sets covered by this notice. Notice revision #20110804
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