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Our Company

Cornelis Networks provides open, intelligent, high-performance 

networking solutions designed to accelerate the world’s most 

demanding technical computing applications.
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Roadmap Innovation to 1600Gbps

Network-based Compute

CXL and Ethernet Expansion

Open and Interoperable
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A History of Driving Interconnect Innovation 

CONTINUING INNOVATION
Driving Fabric Performance Forward

MARKET-LEADING TECHNOLOGY
Predictable Performance at Scale

A PROVEN PEDIGREE
InfiniBand + Cray Aries

Omni-Path Express

“Unlocking the performance of technical 

computing workloads for over 20 years”
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Optimized for high-performance converged infrastructures

• Host architecture based on OpenFabrics Interfaces 

• Collaboration with OSU for libfabric development

• Accelerated fabric performance at scale

• Broad support of application-critical technologies

• Foundational for next generation 400 Gbps fabric technology

Omni-Path Express Software Innovation 
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Omni-Path Evolution 

Omni-Path

Consistent Software Platform
High performance today

Simple adoption of new hardware
libfabric over Omni-Path Express

PSM2

New Hardware
Optimized performance via

Premier OFI Adapter

PSM2
OPX  

Provider 
OPX 

Provider 

100G
HOST ADAPTER

100G
HOST ADAPTER 400G

HOST ADAPTER

CN5000Omni-Path Express

Future-proofing your infrastructure with high-performance software layer

Middleware

Provider

Hardware

Applications
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Omni-Path - Broad Ecosystem Engagement

Interoperability Drives Performance and Choice

Software

Storage

Compute (CPU/GPU)

Operating Systems

AI / ML

Communication APIs
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• Extensive performance modeling

• Instruction counts and cache hit rates

• Intel software development emulator (SDE)

• Not the C that your professor taught you

• Macro indirections to avoid function calls

• Code duplication in some instances to avoid 

branches

• Result: latency reduced 18-24%!

Engineering OPX



Performance Modeling with SDE

▪ Ice Lake 2.4GHz

▪ Intel SDE 9.0.0

▪ One side instrumented per 
run

▪ Examined regularly as 
development progressed
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sde64                   \
  -debugtrace              \
  -start_ssc_mark 200:1         \
  -stop_ssc_mark  210:1         \
  -log:mt                \
  -log:focus_thread 1          \
  -dt_out sdelog/sdelog.           \
  -dt_symbols 1             \
  -dt_flush               \
  -mix                 \
  -omix  sdelog/mixlog            \
  -footprint              \
  -ofootprint sdelog/footprint        \
  -length 2000000000          \



4 byte MPI_Send
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send.gnu.dynamic.impi_psm:main 7

send.gnu.dynamic.impi_psm:MPI_Send@plt 1

send.gnu.dynamic.impi_psm 8

libmpi.so.12:MPI_Send 31

libmpi.so.12:pthread_self@plt 1

libmpi.so.12 32

libpthread.so.0:pthread_self 3

libpthread.so.0 3

libmpi.so.12:MPI_Send 7

libmpi.so.12:pthread_mutex_lock@plt 1

libmpi.so.12 8

libpthread.so.0:__pthread_mutex _lock 30

libpthread.so.0 30

libmpi.so.12:MPI_Send 208

libmpi.so.12 208

libpsmx2-
fi.so:psmx2_tagged_injectdata_no_f lag_av_map 27

libpsmx2-fi.so:psm2_mq_send2@plt 1

libpsmx2-fi.so 28

libpsm2.so.2:psm2_mq_send2 11

libpsm2.so.2:psm2_uuid_generate 302

libpsm2.so.2:pthread_spin_lock@plt 1

libpsm2.so.2 314

libpthread.so.0:pthread_spin_lock 5

libpthread.so.0 5

libpsm2.so.2:psm2_uuid_generate 41

libpsm2.so.2:pthread_spin_unlock@plt 1

libpsm2.so.2 42

libpthread.so.0:pthread_spin_unlock 4

libpthread.so.0 4

libpsm2.so.2:psm2_uuid_generate 43

libpsm2.so.2:hfi_get_mylabel 13

libpsm2.so.2:psm2_uuid_generate 74

libpsm2.so.2:psm2_mq_send2 3

libpsm2.so.2 133

libpsmx2-
fi.so:psmx2_tagged_injectdata_no_f lag_av_map 10

libpsmx2-fi.so 10

libmpi.so.12:MPI_Send 40

libmpi.so.12:pthread_mutex_unlock@plt 1

libmpi.so.12 41

libpthread.so.0:__pthread_mutex _unlock 3

libpthread.so.0:__pthread_mutex _unlock_us ercnt 22

libpthread.so.0 25

libmpi.so.12:MPI_Send 11

libmpi.so.12 11

send.gnu.dynamic.impi_psm:main 1

send.gnu.dynamic.impi_psm 1

Totals

903

send.gnu.dynamic.opx_user:main 7

send.gnu.dynamic.opx_user:MPI_Send@plt 1

send.gnu.dynamic.opx_user 8

l ibmpi.so.12:MPI_Send 31

l ibmpi.so.12:pthread_self@plt 1

l ibmpi.so.12 32

l ibpthread.so.0:pthread_self 3

l ibpthread.so.0 3

l ibmpi.so.12:MPI_Send 7

l ibmpi.so.12:pthread_mutex_lock@plt 1

l ibmpi.so.12 8

l ibpthread.so.0:__pthread_mutex_lock 30

l ibpthread.so.0 30

l ibmpi.so.12:MPI_Send 215

l ibmpi.so.12 215

libfabric.so.1:fi_opx_tinject_0_FI_AV_MAP_0x0018000000000000ull_OFI_RELIABILITY_KIND_ONLOAD 256

l ibfabric.so.1 256

l ibmpi.so.12:MPI_Send 40

l ibmpi.so.12:pthread_mutex_unlock@plt 1

l ibmpi.so.12 41

l ibpthread.so.0:__pthread_mutex_unlock 3

l ibpthread.so.0:__pthread_mutex_unlock_usercnt 22

l ibpthread.so.0 25

l ibmpi.so.12:MPI_Send 11

l ibmpi.so.12 11

send.gnu.dynamic.opx_user:main 1

send.gnu.dynamic.opx_user 1

Totals

630

PSM2: 903 instructions OPX: 630 instructions!



4 byte MPI_Send
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PSM2

OPX
PSM2: 218 cache line accesses

OPX: 144 cache line accesses!



• OPX removed 14 function calls and a lock

• 30% reduced instruction count

• 33% reduced cache line accesses
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4 byte MPI_Send



4 byte MPI_Recv
re cv.gn u .d yn amic.imp i_psm:main 9
re cv.gn u .d yn amic.imp i_psm:MP I_ Re cv@p lt 1
re cv.gn u .d yn amic.imp i_psm 1 0
l ib mp i .so .1 2:PMP I_ Re cv 3 2
l ib mp i .so .1 2:pthre ad_ sel f@plt 1
l ib mp i .so .1 2 3 3
l ib p th read .so.0:pthre ad_ sel f 3
l ib p th read .so.0 3
l ib mp i .so .1 2:PMP I_ Re cv 7
l ib mp i .so .1 2:pthre ad_ mutex_ lo ck@p lt 1
l ib mp i .so .1 2 8
l ib p th read .so.0:__p thread _mu tex_lock 3 0
l ib p th read .so.0 3 0
l ib mp i .so .1 2:PMP I_ Re cv 1 8 0
l ib mp i .so .1 2:MPIDI_ GP U_ requ est_cre ate_ hoo k 2
l ib mp i .so .1 2:PMP I_ Re cv 1 0 7
l ib mp i .so .1 2 2 8 9
l ib p smx2 -fi .so:psmx2 _tagge d_ recv_ no_ flag_ d ire cted_ av_map 3 5
l ib p smx2 -fi .so:psm2_ mq_ ire cv2@plt 1
l ib p smx2 -fi .so 3 6
l ib p sm2 .so.2:psm2 _mq _irecv2 3 2
l ib p sm2 .so.2:psm2 _mq _ini t 5 2
l ib p sm2 .so.2:psm2 _mq _irecv2 5 5
l ib p sm2 .so.2 1 3 9
l ib p smx2 -fi .so:psmx2 _tagge d_ recv_ no_ flag_ d ire cted_ av_map 8
l ib p smx2 -fi .so 8
l ib mp i .so .1 2:PMP I_ Re cv 3 3
l ib mp i .so .1 2:MPIR _Wait_imp l 9
l ib mp i .so .1 2:MPID_Pro gress_ start 1
l ib mp i .so .1 2:MPIR _Wait_imp l 7
l ib mp i .so .1 2:MPID_Pro gress_ wait 1 3
l ib mp i .so .1 2:MPID_Pro gress_ comp le tio n_co unt_ get 6
l ib mp i .so .1 2:MPID_Pro gress_ wait 3
l ib mp i .so .1 2:MPID_Pro gress_ id le _timer_start 3
l ib mp i .so .1 2:MPID_Pro gress_ wait 1 1
l ib mp i .so .1 2:MPIDI_ Progre ss_te st 6 3
l ib mp i .so .1 2:MPIDI_ OFI_ progre ss 1 6
l ib mp i .so .1 2:MPIDI_ OFI_ get_ buffere d 1 3
l ib mp i .so .1 2:MPIDI_ OFI_ progre ss 1 3
l ib mp i .so .1 2 1 9 1
l ib p smx2 -fi .so:psmx2 _cq_ read 2
l ib p smx2 -fi .so:psmx2 _cq_ read from 2 6
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 3 1
l ib p smx2 -fi .so:psmx2 _trylock 5
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 6
l ib p smx2 -fi .so:psm2_ mq_ ip eek@plt 1
l ib p smx2 -fi .so 7 1
l ib p sm2 .so.2:psm2 _mq _ipee k 1 8
l ib p sm2 .so.2:psm2 _p ol l 1 7
l ib p sm2 .so.2:.text 1 9
l ib p sm2 .so.2:psm2 _p ol l 7
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 2 3 2
l ib p sm2 .so.2:psm2 _mq _init 1 7 2
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 1 3 1
l ib p sm2 .so.2:psm2 _e rror_d efer 1 7
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 2 6 2
l ib p sm2 .so.2:psm2 _mq _ini t 9 0
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 5 1
l ib p sm2 .so.2:psm2 _p ol l 1 5
l ib p sm2 .so.2:psm2 _mq _ipee k 1 3
l ib p sm2 .so.2 1 0 4 4
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 5
l ib p smx2 -fi .so:psm2_ mq_ te st2@p lt 1
l ib p smx2 -fi .so 6
l ib p sm2 .so.2:psm2 _mq _test2 4 5
l ib p sm2 .so.2:psm2 _mq _init 1 3
l ib p sm2 .so.2:psm2 _mq _test2 8
l ib p sm2 .so.2 6 6
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 4
l ib p smx2 -fi .so:psmx2 _un lo ck 4
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 4 8
l ib p smx2 -fi .so:psmx2 _cq_ rx_co mplete 7 5
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 1 2
l ib p smx2 -fi .so:psmx2 _trylock 5
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 6
l ib p smx2 -fi .so:psm2_ mq_ ip eek@plt 1
l ib p smx2 -fi .so 1 5 5
l ib p sm2 .so.2:psm2 _mq _ipee k 1 8
l ib p sm2 .so.2:psm2 _p ol l 1 7
l ib p sm2 .so.2:.text 1 9
l ib p sm2 .so.2:psm2 _p ol l 7
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 2 3 2
l ib p sm2 .so.2:psm2 _mq _ini t 1 9 0
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 1 6 0
l ib p sm2 .so.2:psm2 _e rror_d efer 3 0
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 1 3
l ib p sm2 .so.2:.text 4 4
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 3 6
l ib p sm2 .so.2:psm2 _e rror_d efer 1 2
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 9
l ib p sm2 .so.2:psm2 _e rror_d efer 2 1
l ib p sm2 .so.2:psm2 _u uid_ge ne rate 6
l ib p sm2 .so.2:psm2 _p ol l 1 5
l ib p sm2 .so.2:psm2 _mq _ipee k 9
l ib p sm2 .so.2 8 3 8
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 7
l ib p smx2 -fi .so:psmx2 _un lo ck 4
l ib p smx2 -fi .so:psmx2 _cq_ pol l_mq 1 1
l ib p smx2 -fi .so:psmx2 _cq_ read from 1 3
l ib p smx2 -fi .so 3 5
l ib mp i .so .1 2:MPIDI_ OFI_ progre ss 5
l ib mp i .so .1 2:MPIDI_ OFI_ han dle_cq _e ntrie s 9
l ib mp i .so .1 2:MPID_Pro gress_ comp le tio n_co unt_ in cr 6
l ib mp i .so .1 2:MPIDI_ OFI_ han dle_cq _e ntrie s 1 2
l ib mp i .so .1 2:MPIDI_ OFI_ dispatch _fun ctio n 2 1
l ib mp i .so .1 2:MPIDI_ OFI_ get_ huge _e vent 8 1
l ib mp i .so .1 2:MPIDI_ GP U_ requ est_co mplete 1 4
l ib mp i .so .1 2:MPIDI_ OFI_ get_ huge _e vent 8
l ib mp i .so .1 2:MPIDI_ GP U_ requ est_free 1 3
l ib mp i .so .1 2:MPIDI_ OFI_ get_ huge _e vent 1 5
l ib mp i .so .1 2:MPIDI_ OFI_ dispatch _fun ctio n 1 1
l ib mp i .so .1 2:MPIDI_ OFI_ han dle_cq _e ntrie s 1 4
l ib mp i .so .1 2:MPIDI_ OFI_ progre ss 1 2
l ib mp i .so .1 2:MPIDI_ Progre ss_te st 1 4
l ib mp i .so .1 2:pthre ad_ sel f@plt 1
l ib mp i .so .1 2 2 3 6
l ib p th read .so.0:pthre ad_ sel f 3
l ib p th read .so.0 3
l ib mp i .so .1 2:MPIDI_ Progre ss_te st 1 0
l ib mp i .so .1 2:pthre ad_ mutex_ unlock@plt 1
l ib mp i .so .1 2 1 1
l ib p th read .so.0:__p thread _mu tex_u nlock 3
l ib p th read .so.0:__p thread _mu tex_u nlock_ usercn t 2 2
l ib p th read .so.0 2 5
l ib mp i .so .1 2:MPIDI_ Progre ss_te st 4
l ib mp i .so .1 2:pthre ad_ mutex_ lo ck@p lt 1
l ib mp i .so .1 2 5
l ib p th read .so.0:__p thread _mu tex_lock 3 0
l ib p th read .so.0 3 0
l ib mp i .so .1 2:MPIDI_ Progre ss_te st 1 2
l ib mp i .so .1 2:MPID_Pro gress_ wait 3
l ib mp i .so .1 2:MPID_Pro gress_ comp le tio n_co unt_ get 6
l ib mp i .so .1 2:MPID_Pro gress_ wait 4
l ib mp i .so .1 2:MPID_Pro gress_ id le _timer_sto p 3
l ib mp i .so .1 2:MPID_Pro gress_ wait 9
l ib mp i .so .1 2:MPIR _Wait_imp l 1 2
l ib mp i .so .1 2:MPID_Pro gress_ end 1
l ib mp i .so .1 2:MPIR _Wait_imp l 5
l ib mp i .so .1 2:PMP I_ Re cv 1 5
l ib mp i .so .1 2:MPIDI_ GP U_ requ est_free 1 3
l ib mp i .so .1 2:PMP I_ Re cv 5 2
l ib mp i .so .1 2:pthre ad_ mutex_ unlock@plt 1
l ib mp i .so .1 2 1 3 6
l ib p th read .so.0:__p thread _mu tex_u nlock 3
l ib p th read .so.0:__p thread _mu tex_u nlock_ usercn t 2 2
l ib p th read .so.0 2 5
l ib mp i .so .1 2:PMP I_ Re cv 1 5
l ib mp i .so .1 2 1 5
re cv.gn u .d yn amic.imp i_psm:main 1
re cv.gn u .d yn amic.imp i_psm 1
To tals ]+ + + + ++

3 4 4 9
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recv.gnu.dynamic.opx_user:main 9
recv.gnu.dynamic.opx_user:MPI_Recv@plt 1

recv.gnu.dynamic.opx_user 10

libmpi.so.12:PMPI_Recv 32

libmpi.so.12:pthread_self@plt 1

libmpi.so.12 33
libpthread.so.0:pthread_self 3
libpthread.so.0 3

libmpi.so.12:PMPI_Recv 7

libmpi.so.12:pthread_mutex_lock@plt 1

libmpi.so.12 8

libpthread.so.0:__pthread_mutex_lock 30
libpthread.so.0 30
libmpi.so.12:PMPI_Recv 180

libmpi.so.12:MPIDI_G PU_request_create_hook 2

libmpi.so.12:PMPI_Recv 120

libmpi.so.12 302

libfabric.so.1:fi_opx_trecv_0_FI_AV_MAP_0x0018000000000000ull_OFI_RELIABILITY_KIND_ONLOAD 121
libfabric.so.1 121
libmpi.so.12:PMPI_Recv 33

libmpi.so.12:MPIR_Wait_impl 9

libmpi.so.12:MPID_Progress_start 1

libmpi.so.12:MPIR_Wait_impl 7

libmpi.so.12:MPID_Progress_wait 13
libmpi.so.12:MPID_Progress_completion_count_get 6
libmpi.so.12:MPID_Progress_wait 3

libmpi.so.12:MPID_Progress_idle_timer_start 3

libmpi.so.12:MPID_Progress_wait 11

libmpi.so.12:MPIDI_Progress_test 63

libmpi.so.12:MPIDI_OFI_progress 16
libmpi.so.12:MPIDI_OFI_get_buffered 13
libmpi.so.12:MPIDI_OFI_progress 13

libmpi.so.12 191

libfabric.so.1:fi_opx_cq_read_FI_CQ_FORMAT_TAG G ED_0_OFI_RELIABILITY_KIND_ONLOAD_FI_OPX_H DRQ_MASK_2048_
0x0018000000000000ull_FI_PROG RESS_MANUAL 80

libfabric.so.1:fi_opx_hfi1_rx_reliability_ack 76

libfabric.so.1:fi_opx_cq_read_FI_CQ_FORMAT_TAG G ED_0_OFI_RELIABILITY_KIND_ONLOAD_FI_OPX_H DRQ_MASK_2048_
0x0018000000000000ull_FI_PROG RESS_MANUAL 37

libfabric.so.1:clock_gettime@plt 1

libfabric.so.1 194
libc.so.6:__clock_gettime 12
libc.so.6 12

[vdso]:clock_gettime 26

[vdso]:.text 11

[vdso]:clock_gettime 30

[vdso] 67
libc.so.6:__clock_gettime 6
libc.so.6 6

libfabric.so.1:fi_opx_cq_read_FI_CQ_FORMAT_TAG G ED_0_OFI_RELIABILITY_KIND_ONLOAD_FI_OPX_H DRQ_MASK_2048_
0x0018000000000000ull_FI_PROG RESS_MANUAL 15

libfabric.so.1:fi_opx_hfi_rx_reliablity_process_requests 20

libfabric.so.1:fi_opx_cq_read_FI_CQ_FORMAT_TAG G ED_0_OFI_RELIABILITY_KIND_ONLOAD_FI_OPX_H DRQ_MASK_2048_
0x0018000000000000ull_FI_PROG RESS_MANUAL 3

libfabric.so.1:fi_reliability_service_ping_remote 15

libfabric.so.1:rbtBegin 12

libfabric.so.1:fi_reliability_service_ping_remote 14
libfabric.so.1:rbtNext 10
libfabric.so.1:fi_reliability_service_ping_remote 15
libfabric.so.1:fi_opx_cq_read_FI_CQ_FORMAT_TAG G ED_0_OFI_RELIABILITY_KIND_ONLOAD_FI_OPX_H DRQ_MASK_2048_
0x0018000000000000ull_FI_PROGRESS_MANUAL 5
libfabric.so.1:clock_gettime@plt 1

libfabric.so.1 110

libc.so.6:__clock_gettime 12

libc.so.6 12

[vdso]:clock_gettime 26
[vdso]:.text 11
[vdso]:clock_gettime 30

[vdso] 67

libc.so.6:__clock_gettime 6

libc.so.6 6

libfabric.so.1:fi_opx_cq_read_FI_CQ_FORMAT_TAG G ED_0_OFI_RELIABILITY_KIND_ONLOAD_FI_OPX_H DRQ_MASK_2048_
0x0018000000000000ull_FI_PROG RESS_MANUAL 70

libfabric.so.1 70
libmpi.so.12:MPIDI_OFI_progress 5
libmpi.so.12:MPIDI_OFI_handle_cq_entries 9

libmpi.so.12:MPID_Progress_completion_count_incr 6

libmpi.so.12:MPIDI_OFI_handle_cq_entries 12

libmpi.so.12:MPIDI_OFI_dispatch_function 21

libmpi.so.12:MPIDI_OFI_get_huge_event 84
libmpi.so.12:MPIDI_GPU_request_complete 14
libmpi.so.12:MPIDI_OFI_get_huge_event 8

libmpi.so.12:MPIDI_G PU_request_free 13

libmpi.so.12:MPIDI_OFI_get_huge_event 15

libmpi.so.12:MPIDI_OFI_dispatch_function 11

libmpi.so.12:MPIDI_OFI_handle_cq_entries 14
libmpi.so.12:MPIDI_OFI_progress 12
libmpi.so.12:MPIDI_Progress_test 14

libmpi.so.12:pthread_self@plt 1

libmpi.so.12 239

libpthread.so.0:pthread_self 3

libpthread.so.0 3
libmpi.so.12:MPIDI_Progress_test 10
libmpi.so.12:pthread_mutex_unlock@plt 1

libmpi.so.12 11

libpthread.so.0:__pthread_mutex_unlock 3

libpthread.so.0:__pthread_mutex_unlock_usercnt 22
libpthread.so.0 25
libmpi.so.12:MPIDI_Progress_test 4
libmpi.so.12:pthread_mutex_lock@plt 1

libmpi.so.12 5

libpthread.so.0:__pthread_mutex_lock 30

libpthread.so.0 30
libmpi.so.12:MPIDI_Progress_test 12
libmpi.so.12:MPID_Progress_wait 3
libmpi.so.12:MPID_Progress_completion_count_get 6

libmpi.so.12:MPID_Progress_wait 4

libmpi.so.12:MPID_Progress_idle_timer_stop 3

libmpi.so.12:MPID_Progress_wait 9
libmpi.so.12:MPIR_Wait_impl 12
libmpi.so.12:MPID_Progress_end 1

libmpi.so.12:MPIR_Wait_impl 5

libmpi.so.12:PMPI_Recv 15

libmpi.so.12:MPIDI_G PU_request_free 13

libmpi.so.12:PMPI_Recv 52
libmpi.so.12:pthread_mutex_unlock@plt 1
libmpi.so.12 136

libpthread.so.0:__pthread_mutex_unlock 3

libpthread.so.0:__pthread_mutex_unlock_usercnt 22

libpthread.so.0 25

libmpi.so.12:PMPI_Recv 15
libmpi.so.12 15
recv.gnu.dynamic.opx_user:main 1

recv.gnu.dynamic.opx_user 1

Totals ]++++++

1732

PSM2: 3449 instructions
OPX: 1732 instructions!



4 byte MPI_Recv
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PSM2

OPX

PSM2: 466 cache line accesses

OPX: 314 cache line accesses!
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• OPX removed 34 function calls and a lock

• 50% reduced instruction count

• 32% reduced cache line accesses 

4 byte MPI_Recv



MPI-1 PingPong latency, 1 PPN
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January ‘22

October ‘22

January ‘23



MPI-1 Biband Throughput
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January ‘23

October ‘22

January ‘22



MPI-1 Allreduce latency
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January ‘22

October ‘22

January ‘23



OPX AllReduce Collective Performance
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IMB Allreduce (8n @ 64ppn)
Omni-Path Express Dual Rail (2x100Gbps)

IntelMPI 2021.9 / 3rd Generation Intel Xeon 8358

PSM2 (OPXS 10.11.1.1.1) OPX (Libfabric 1.18.0) PREACK_RATE=2

OPX delivers ~12-39% 
performance improvement 
over PSM2 up to 8KB 
message size

Setting 
FI_OPX_RELIABILITY_

SERVICE_PRE_ACK_RATE=2

provides additional minor 
performance improvements



OpenRadioss – Taurus 20m (2ms) Performance
3rd Generation Intel® Xeon® Scalable 8358
32 PPN/OMP=2
OpenMPI 4.1.4 & Libfabric 1.18.0

19

Selection of OPX provider at runtime delivers 
improved performance scaling for Taurus 
20m workload.

28% scaling improvement at 16 nodes

MPI profiling shows dominant collectives are 
4b and 80b AllReduce – inside the message 
size range where OPX delivers improved 
performance over PSM2
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Why is OPX faster with non-blocking pt2pt?

20

• Average msg sizes for non-blocking 
sends are 13KB, 20KB, 3.3KB, …

• This is the OPX "sweet spot" compared 
to psm2
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