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Threads

603.bwaves_s
607.cactuBSSN_s
619.1bm_s
621.wrf_s

627.cam4_s ,

628.pop2_s

638.imagick_s

Hardware Software
0sS: SUSE Linux Enterprise Server 15 SP1
kernel 4.12.14-195-default

Nominal: 0 Compiler: C/C++/Fortran: Version 2.0.0 of AOCC
Enabled: 0 cores, 1 chip, 0 threads/core Parallel: Yes
Orderable: 1 chip Firmware: Version 1.2.12 released Dec-2019
Cache L1: redacted File System: xfs

L2: redacted System State: Run level 3 (multi-user)

L3: redacted Base Pointers: 64-bit

Other: None Peak Pointers: 64-bit
Memory: 128 GB (8 x 16 GB 2Rx8 PC4-3200AA-R, Other: jemalloc: jemalloc memory allocator library v5.1.0

running at 3200) Power Management: BIOS set to prefer performance at the cost of additional power usage.
(Continued on next page)
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Hardware (Continued)

Storage: 1x 960 GB SATA SSD
Other:  None

Table
Peak

Base

Benchmark Threads | Seconds Seconds Seconds | Ratio | Threads | Seconds | Ratio | Seconds | Ratio | Seconds | Ratio

603.bwaves_s NC NC NC NC | NC NC NC  NC NC | NC NC  NC

607.cactuBSSN_s NC NC NC NC | NC NC NC | NC NC | NC NC  NC

619.1bm_s NC NC NC NC NC NC NC  NC NC | NC NC  NC

621.wrf_s NC NC NC  NC NC | NC NC NC  NC NC | NC NC  NC
627.cam4_s C NC  NC NC | NC NC NC | NC NC | NC NC | NC

628.pop2_s NC | NC NC NC NC NC  NC NC | NC NC  NC
638.imagick_s NC NC NC | NC NC NC | NC NC | NC NC | NC
644.nab_s NC  NC NC | NC NC NC | NC NC | NC NC | NC
649.fotonik3d_s NC | NC NC NC NC NC  NC NC | NC NC  NC

654.roms_s NC NC NC NC | NC NC NC | NC NC | NC NC | NC

Compiler Notes

D64 AOCC Compiler Suite is available at
eveloper.amd.com/amd-aocc/

Submit Notes

The config file option "submit® was used.
"numactl® was used to bind copies to the cores.
See the configuration file for details.
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“ulimit -s unlimited® was used to §
"ulimit -1 2097152" was used ent locked pages in memory limit

runcpu command invoked th
numactl --interleave=all

Set dirty_ratio=8 to limi
Set swappiness=1 to swap o
Set zone_reclaim _mode=1 to f

1 node memory and avoid remote memory
sync then drop_caches=3 t

set caches before invoking runcpu

zone_reclaim_mode and drop_caches were

dirty_ratio, swap
i cho (e.g. echo 1 > /proc/sys/vm/swappiness).

all set using p

Environment Variables Notes

s set by runcpu before the start of the run:
= "0-15"

2017-1.1.0/amd_speed_aocc200_rome_C_1ib/64;/root/cpu2017-1.1.0
/amd_speed_aocc200_rome_C_lib/32:"

CONF = "retain:true”

IC = "false"

OMP_SCHB®DULE = "'static"

OMP_STACKSIZE = '128M™

OMP_THREAD_LIMIT = 16"

Environment variables set by runcpu during the 603.bwaves_s peak run:
GOMP_CPU_AFFINITY = "0-7"

Environment variables set by runcpu during the 607.cactuBSSN_s peak run:
GOMP_CPU_AFFINITY = "0-7"

(Continued on next page)
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Environment ' otes (Continued)

Environment variables set by runcp
GOMP_CPU_AFFINITY = "0-7"

runcpu d he 628.pop2_s peak run:

Environment variables set
GOMP_CPU_AFFINITY = "0-7'

ring the 638.imagick_s peak run:

Environment variables set runcpu

GOMP_CPU_AFFINITY = "0-7"

Environment variables set runcpu during the 644_nab_s peak run:
GOMP_CPU_AFFINITY =0 8409 2 10 3 11 4 12 5 13 6 14 7 15"

Environment varj by runcpu during the 649.fotonik3d_s peak run:

GOMP_CPU_AFFINI
Environmen et by runcpu during the 654_roms_s peak run:
GOMP_CPU_A "

General Notes
ompiled on a system with 2x AMD EPYC 7601 CPU + 512GB Memory using Fedora 26

e test sponsor attests, as of date of publication, that CVE-2017-5754 (Meltdown)

ted In the system as tested and documented.

Yes: The¥test sponsor attests, as of date of publication, that CVE-2017-5753 (Spectre variant 1)
is mitigated in the system as tested and documented.
Yes: The test sponsor attests, as of date of publication,
is mitigated in the system as tested and documented.

that CVE-2017-5715 (Spectre variant 2)

jemalloc: configured and built with GCC v9.1.0 in Ubuntu 19.04 with -03 -znver2 -flto

jJemalloc 5.1.0 is available here:
https://github.com/jemalloc/jemalloc/releases/download/5.1.0/jemalloc-5.1.0.tar.bz2
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OSG Guidelines for General Availability PEC CPU 2017 run
and reporting rules. Specifically, at i e submitter is

BIOS settings:

NUMA Nodes Per Socket set tg 4
CCX as NUMA Domain set t
System Profile set to C
CPU Power Management s
Memory Frequency set t aximum Pel@ormance
Turbo Boost Enabled
Cstates set to Enabled
Memory Patrol Scrub Disable
Memory Refresh Rate set 1x

PCI ASPM L1 Link nagement Disabled
Determinism Sli t to Power Determinism
Efficiency Op i e Disabled

Memory Interl
Memory Freg

redacted

From Iscpu:
redacted

/proc/cpuinfo cache data
redacted

From numactl --hardware WARNING: a numactl “node® might or might not correspond to a

(Continued on next page)
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PEC CPU 2017 run
e submitter is
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particular c
Platfor
physical chip.
redacted
From /proc/meminfo
MemTotal: 13147804 kB
HugePages Total: 0
Hugepagesize: 2 kB

From Zetc/*release* /etc/*ve
os-release:
NAME=""SLES""
VERSION=""
VERSION

Not affected

Microarchitectural Data Sampling: Not affected

CVE-2017-5754 (Meltdown): Not affected

CVE-2018-3639 (Speculative Store Bypass): Mitigation: Speculative Store Bypass disabled
via prctl and seccomp

CVE-2017-5753 (Spectre variant 1): Mitigation: _ _user pointer sanitization

CVE-2017-5715 (Spectre variant 2): Mitigation: Full AMD retpoline, IBPB:
conditional, IBRS_FW, STIBP: conditional, RSB
filling

(Continued on next page)
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PEC CPU 2017 run
e submitter is
not able to make a public stat i ent to ship this

Platfor

run-level 3 Nov 25 11:37 last=5

SPEC is set to: /root/cpu
Filesystem Type
/dev/sda2 xFs

e% Mounted on
9% /

From /sys/devices/virtua
BIOS: Dell Inc. 1.
Vendor: Dell Inc.
Product: PowerEdge R
Product Family Powg@Edge

Additional inf

om dmidecode follows. WARNING: Use caution when you interpret
this section.

e" program reads system data which is "intended to allow

C | 619.1bm_s(base, peak) 638.imagick _s(base, peak)
| 644.nab_s(base, peak)
AOCC.LLVM.2.0.0.B191.2019 07_19 clang version 8.0.0 (CLANG: Jenkins
AOCC_2 0 _0-Build#191) (based on LLVM AOCC.LLVM.2.0.0.B191.2019 07_19)
Target: x86_64-unknown-linux-gnu
Thread model: posix

InstalledDir: /sppo/dev/compilers/aocc-compiler-2.0.0/bin

(Continued on next page)
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PEC CPU 2017 run
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not able to make a public stat i ent to ship this

AOCC.LLVM.2.0.0.B191.20194¥p7 _ Jenkins
AOCC_2_0_0-Build#191) AOCC.LLVM.2.0.0.B191.2019_07_19)

Target: x86_64-unknown-li

Thread model: posix

InstalledDir: /sppo/dev/co -0.

AOCC.LLVM.2.0.0.B191.2019 07" g version 8.0.0 (CLANG: Jenkins
AOCC_2_0_0-Build#191) ( d on LLVM AOCC.LLVM.2.0.0.B191.2019 07_19)

Target: x86_64-unkpawn-1g@x-gnu

Thread model :

InstalledDir: mpilers/aocc-compiler-2.0.0/bin

/_19 clang version 8.0.0 (CLANG: Jenkins

1) (based on LLVM AOCC.LLVM.2.0.0.B191.2019_07_19)

1 inux-gnu

| 603.bwaves_s(base, peak) 649.fotonik3d_s(base, peak)

| 654.roms_s(base, peak)

VM.2.0.0.B191.2019 07_19 clang version 8.0.0 (CLANG: Jenkins
AOCC@O_0-Build#191) (based on LLVM AOCC.LLVM.2.0.0.B191.2019 07_19)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /sppo/dev/compilers/aocc-compiler-2.0.0/bin

Fortran, C | 621.wrf _s(base, peak) 627.cam4_s(base, peak)
| 628.pop2_s(base, peak)
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Test Sponsor: Dell Inc. Ha allability: Apr-2020

Ts ed by: Dell Inc. . . SO e ailability: .‘.'.' 9
~ do UELE cU C coU 9[0]+ J RllY VV C -

PEC CPU 2017 run
e submitter is
not able to make a public stat i ent to ship this

Compiler VamanWgtes (Continued)

AOCC.LLVM.2.0.0.B191.2019_07_19 clg ‘ 0.0 (CLANG: Jenkins
M AOC

AOCC_2 0 _0-Build#191) (based_on LVM.2.0.0.B191.2019 07_19)
-compiler-2.0.0/bin

Target: x86_64-unknown-lin

Thread model: posix
version 8.0.0 (CLANG: Jenkins
AOCC.LLVM.2.0.0.B191.2019_07_19)

InstalledDir: /sppo/dev/
AOCC.LLVM.2.0.0.B191.201

AOCC_2 0 _0-Build#191) (
Target: x86_64-unknown-lin

Base Portability Flags

603.bwaves_s: -DSPEC_LP64
607.cactuBSSN_s: -DSPEC_LP64
619.lbm_s: -DSPEC_LP64

(Continued on next page)
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tmsearch
tmsearch
tmsearch
tmsearch
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SPEC CPU"2017 Floating Point Speed

Spect’ Copyright 2017-2020 Standard Performance Evaluation Corporation

Dell Inc. SPECspeed
PowerEdge R6515 (redacted) SPECspeegsRQTNNp_peak =

CPU2017 License: 55 ‘ est @ Jan-2020

Test Sponsor: Dell Inc. Ha allability: Apr-2020

T:§-- Dy: Dell Inc. . . SO e ailability: A;:;o 9
~ do UELE cU C coU 9[0]+ J RllY VV C -

OSG Guidelines for General Availability PEC CPU 2017 run
and reporting rules. Specifically, at i e submitter is

621.wrf_s: -DSPEC_CASE_FLAG -Mbytesway
627.cam4_s: -DSPEC_CASE_FLAG -
628.pop2_s: -DSPEC_CASE_FLAG
638.imagick_s: -DSPEC_LP64
644.nab_s: -DSPEC_LP64
649.fotonik3d_s: -DSPEC_LP64
654.roms_s: -DSPEC_LP64

Base Optimization Flags

C benchmarks:
-flto -WI,-mllvm
-WI,-mllvm
-WI,-mllv

ion-specialize

vectorize -WI,-mllvm -WI,-vector-library=LIBMVEC
rray-computations=3 -03 -ffast-math

ct-layout=3 -mllvm -unroll-threshold=50

m -function-specialize -mllvm -enable-gvn-hoist

r-Tibrary=LIBMVEC -mllvm -inline-threshold=1000
pecialization -z muldefs -DSPEC_OPENMP -fopenmp
-lomp -Ipthread -1dl -Imvec -lamdlibm -ljemalloc

Fortran
-flto -WI,-mllvm -Wl,-function-specialize

-WI,-mllvm -Wl,-region-vectorize -WI,-mllvm -Wl,-vector-library=LIBMVEC
-WI,-mIlvm -WI,-reduce-array-computations=3 -03 -march=znver2
-funroll-loops -Mrecursive -mllvm -vector-library=LIBMVEC -z muldefs
-Kieee -fno-finite-math-only -DSPEC_OPENMP -fopenmp -fopenmp=Iibomp
-lomp -Ipthread -1dl -Imvec -lamdlibm -ljemalloc -1flang

Benchmarks using both Fortran and C:
-flto -WI,-mllvm -WI,-function-specialize

(Continued on next page)
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Benchmarks using both Fortran and C (continued):
-WI,-mIlvm -Wl,-region-vect
-WI,-mllvm -WI,-reduce-aryg
-march=znver2 -fstruct-I
-fremap-arrays -mllvm -F
-mllvm -reduce-array-comp
-mllvm -vector-library=LIB -inline-threshold=1000

-flv-function-specialization -loops -Mrecursive -z muldefs

-Kieee -fno-finite-math-on - C_OPENMP -fopenmp -fopenmp=I1ibomp
-lomp -Ipthread -1dl -Im -lamdlibm -1jemalloc -I1flang

-tunroll-threshold=50
lize -mllvm -enable-gvn-hoist
1lvm -global-vectorize-slp

prary=LIBMVEC -mIlvm -inline-threshold=1000
specialization -mllvm -loop-unswitch-threshold=200000

Base Other Flags

C benchmarks:
-Wno-return-type

(Continued on next page)
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Fortran benchmarks:
-Wno-return-type

Benchmarks using both Fortran and
-Wno-return-type

Benchmarks using Fortran, C, and C++Y
-Wno-return-type

eak Compiler Invocation

C benchmarks:

Benchmarks both Fortran and C:

arks using Fortran, C, and C++:
clang flang

Peak Portability Flags

Same as Base Portability Flags
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Spect’ Copyright 2017-2020 Standard Performance Evaluation Corporation

Dell Inc. SPECspeed
PowerEdge R6515 (redacted) SPECspeegsRQTNNp_peak =

CPU2017 License: 55 ‘ est @ Jan-2020

Test Sponsor: Dell Inc. Ha allability: Apr-2020

T:§-- Dy: Dell Inc. . . SO e ailability: A;:;o 9
~ do UELE cU C coU 9[0]+ J U RllY VV C -

PEC CPU 2017 run
e submitter is
not able to make a public stat i ent to ship this

C benchmarks:

619.Ibm_s: basepeak = yes

638.imagick_s: -flto -WI,-mll
-Wi,-mllvm -Wl,-region-ve
-WI,-mllvm -WI,-vector-lib
-WI,-mllvm -Wl,-reduce-array-
-march=znver2 -mno-ssed4a -fgkruct-layout=5
-mIlvm —vectorize—memory—ﬁessively

-mllvm -enable-gvn-hoist
-mllvm -unroll-th@esho 0 -fremap-arrays

-mllvm -reduce-ar tions=3

-mllvm -gloh e-slp -mllvm -inline-threshold=1000

-flv-functi 5 ion -DSPEC_OPENMP -fopenmp
penmp=1ibomp -lomp -Ipthread -1dl

-WI,-mII¥m -Wl,-vector-library=LIBMVEC

-WI,-mllvm -Wl,-reduce-array-computations=3 -03
-march=znver2 -funroll-loops -Mrecursive

-mllvm -vector-library=LIBMVEC -Kieee
-fno-finite-math-only -DSPEC_OPENMP -fopenmp
-fopenmp=libomp -lomp -Ipthread -1dl -Imvec -lamdlibm
-Ijemalloc -I1flang

(Continued on next page)
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Test Sponsor: Dell Inc. Ha allability: Apr-2020
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OSG Guidelines for General Availability PEC CPU 2017 run
and reporting rules. Specifically, at i e submitter is

Peak Optimigem gs (Continued)

649.fotonik3d_s: Same as 603.bwaves_s

654.roms_s: -Flto -WI,-mllvm
-WI,-mllvm -Wl,-region-ve
-WI,-mIlvm -Wl,-vector-1li
-Wi,-mllvm -Wl,-reduce-ar
-WI,-mllvm -WI,-enable-X86-
-funroll-loops -Mrecursive - ctor-library=LIBMVEC
-Kieee -fno-finite-math-onlLg@ -DSPEC_OPENMP -fopenmp
-fopenmp=libomp -lom —Ip’ead -1dl -Imvec -lamdlibm

-1jemalloc -Iflan

reduce-array-computations=3 -Ofast
mno-ssed4a -fstruct-layout=5
e-memory-aggressively

-mllvm -Yeduce-array-computations=3

-mllvm -global-vectorize-slp -mllvm -inline-threshold=1000
-flv-function-specialization -03 -funroll-loops
-Mrecursive -Kieee -fno-finite-math-only -DSPEC_OPENMP
-fopenmp -fopenmp=libomp -lomp -Ipthread -1dl -Imvec
-lamdlibm -1jemalloc -Iflang

628.pop2_s: Same as 627.cam4_s

(Continued on next page)
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