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APEX Introduction
• Autonomic Performance Environment for eXascale

1. Performance Measurement
2. Runtime Adaptation

• Designed for AMT runtimes (HPX)
– But works with “conventional” parallel models

• Focus on task dependency graph, not calling context graph
• Supports HPX, C/C++ threads, OpenMP, OpenACC, Kokkos, 

Raja, CUDA, HIP, (OneAPI, StarPU in dev)...
• https://github.com/UO-OACISS/apex
• Active Harmony* (Nelder Mead), Simulated Annealing, hill 

climbing for parametric search methods
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*https://www.dyninst.org/harmony
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APEX and HPX
• HPX: Asynchronous Many-Task Runtime system in C++
• Data and task dependencies can be expressed with HPX futures

and continuations, chained together in an execution graph.
• The graph can be built asynchronously
• HPX tasks are created, scheduled, executed, and usually yielded 

and resumed by the runtime system scheduler
• This is particularly challenging because many different OS threads 

may have participated in the execution of the HPX task during its 
lifetime, and the calling context tree is meaningless to the 
application developer because it consists of runtime system 
functions, not application tasks
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APEX and HPX
• APEX is integrated into the HPX thread 

scheduler, uniquely identifies each 
task with a GUID, and tracks all state 
transitions for a given task.

• Policy Engine used for tuning heuristic 
control knobs in HPX thread scheduler, 
networking
– Soft power caps, maximize throughput, 

reduce network latency, … 
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APEX example – Octo-Tiger (HPX)
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Comparing subgrid sizes 
and relative kernel 
performance with CUPTI 
device activity

Tracking GPU memory 
usage with CUPTI

Monitoring GPU utilization 
with NVML library

Full task tree (above) and task graph 
(below) showing task dependencies

Diehl, Patrick, et al. "Octo-Tiger’s New Hydro Module and Performance Using HPX+CUDA on ORNL’s 
Summit." 2021 IEEE International Conference on Cluster Computing (CLUSTER). IEEE, 2021.

https://github.com/STEllAR-GROUP/octotiger
https://github.com/STEllAR-GROUP/hpx
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How is APEX different?
• No shortage of existing performance measurement tools
– Primarily designed for post-mortem analysis
– First-person measurement of tied tasks/functions on an OS 

thread – not untied tasks, runtime thread control, third-person 
measurement, runtime control of parameters

– Not designed for permanent integration into applications
– OS-thread context can be limiting
– Vendor tools are great!...but limited to each vendors’ 

architecture/process – can’t easily do cross-platform analysis
• APEX helps address these needs
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Measurement Capabilities
• Timers – “per-process” aggregation for all timers in runtime 

performance state
– Start, stop, yield, resume
– All times are inclusive (unless yielded/resumed)

• Counters – discrete sampling of some data point in time
– Can be associated with timed regions, e.g. MPI_Send #bytes
– Can be periodically captured and aggregated, e.g. power, utilization, 

hardware counters, OS counters
• Task dependency chains

– Each task has a unique parent
– APEX builds graphs/trees of dependencies at runtime
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Example: C++ std::thread fib(10)
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Elapsed Time: 0.003146 seconds
Cores detected: 8
Worker threads observed: 90
Available CPU time: 0.025168 seconds

pthread_create
 calls: 89
 time: 0.003231s
 per call: 3.63034e-05s

OS Thread: APEX pthread wrapper
 calls: 89
 time: 0.034238s
 per call: 0.000384697s  count: 89

void* std::__1::__thread_proxy<>(void*)
 calls: 89
 time: 0.023682s
 per call: 0.00026609s

  count: 89

APEX MAIN
 calls: 1
 time: 0.003146s
 per call: 0.003146s

Main Thread: APEX main thread
 calls: 1
 time: 0.003076s
 per call: 0.003076s

  count: 1   count: 1
fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 177
 time: 0.021094s
 per call: 0.000119175s

  count: 89

  count: 88

  count: 88

Elapsed Time: 0.004099 seconds
Cores detected: 8
Worker threads observed: 90
Available CPU time: 0.032792 seconds

APEX MAIN
 calls: 1.000000
 time: 0.004099

Main Thread: APEX main thread
 calls: 1.000000
 time: 0.004047

pthread_create
 calls: 1.000000
 time: 4.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000625

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000614

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000193

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000154

pthread_create
 calls: 1.000000
 time: 1.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000125

pthread_create
 calls: 1.000000
 time: 1.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000101

pthread_create
 calls: 1.000000
 time: 1.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.7e-05

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 5.5e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000131

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000113

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 8.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000175

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00013

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000118

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 3.9e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000215

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000168

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000153

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4.5e-05

pthread_create
 calls: 1.000000
 time: 1.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000451

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00043

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000356

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000376

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00068 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000457

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000243

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000183

pthread_create
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1.2e-05

pthread_create
 calls: 1.000000
 time: 2.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00057

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000509

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000327

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000222

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000178

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00084

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000674

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000369

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000327

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000294

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000394

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000363

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000354

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000222

pthread_create
 calls: 1.000000
 time: 1.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 9.6e-05

pthread_create
 calls: 1.000000
 time: 3.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000395

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000314

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000194

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000211

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00011

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000321

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000305

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000236

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.1e-05

pthread_create
 calls: 1.000000
 time: 2.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 6.7e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 4.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000398

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000258

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000243

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000228

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00021

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000191

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00031

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000384 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000369

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00033

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000255

pthread_create
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4.4e-05

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00016

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000252

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00019

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000112

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000298

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00028

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.0001

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 4.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000257

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000172

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000251

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000234

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000221

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000105

pthread_create
 calls: 1.000000
 time: 4.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000165

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 8.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00032

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000305

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000549

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000534

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000441

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000376

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

pthread_create
 calls: 1.000000
 time: 3.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 9.2e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 7.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000716

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000683

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000191

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000271

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000249

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000233

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000132

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000688

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000659 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000609

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000489

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000231

pthread_create
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 5e-05

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.001067

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000676

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000129

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 8e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000155

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000143

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00066

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000425

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000409

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000188

pthread_create
 calls: 1.000000
 time: 2.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000211

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000267

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000572

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000404

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000389

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 3.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00019

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000174

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06OS Thread: APEX pthread wrapper

 calls: 1.000000
 time: 0.001092

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000855

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000841

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000363

pthread_create
 calls: 1.000000
 time: 4.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000293

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000174

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000354

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000337

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000215

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000207

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000182

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000169

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000134

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000118

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000215 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000194

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000181

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000118

pthread_create
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000494

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000416

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000154

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00012

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 8.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.001033

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.001009

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000775

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000402

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000285

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000115

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 5e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000676

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000383

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000335

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000218

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000146

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 9.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 3.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 9.9e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 4.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000719

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000677

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000632

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000506

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000195

pthread_create
 calls: 1.000000
 time: 2.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000124

pthread_create
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 4.4e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000476

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000282

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000141

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

pthread_create
 calls: 1.000000
 time: 1.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000382

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000261

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000204

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000369

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000349

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00087 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000584 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000558

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000321

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000494

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000156

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00027

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 4.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000813

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000629 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000468

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00024

pthread_create
 calls: 1.000000
 time: 1.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000495

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 5.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000499

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000349

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000321

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000212

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000195

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000181

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.3e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 3.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000867

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000488

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000474

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000363

pthread_create
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000191

pthread_create
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00098

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000197

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000177

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 5.2e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 3.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.001241

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00082

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000718

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000317

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 3.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000299

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000281

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000642

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000438

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000217

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000137

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000103

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 8.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.9e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000585

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000452

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000428

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00032

pthread_create
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000171

pthread_create
 calls: 1.000000
 time: 2.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.1e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 3.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1.2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000434

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000402

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000289

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000224

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000205

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.3e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.3e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000857

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000577 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000564

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000109

pthread_create
 calls: 1.000000
 time: 2.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000216

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000199

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00012

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 6.5e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 5.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000345 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000213

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000152

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.4e-05

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 4.8e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 7.4e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 5.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 9.8e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 2.3e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 1.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

Elapsed Time: 0.004099 seconds
Cores detected: 8
Worker threads observed: 90
Available CPU time: 0.032792 seconds

APEX MAIN
 calls: 1.000000
 time: 0.004099

Main Thread: APEX main thread
 calls: 1.000000
 time: 0.004047

pthread_create
 calls: 1.000000
 time: 4.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000625

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000614

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000193

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000154

pthread_create
 calls: 1.000000
 time: 1.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000125

pthread_create
 calls: 1.000000
 time: 1.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000101

pthread_create
 calls: 1.000000
 time: 1.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.7e-05

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 5.5e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000131

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000113

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 8.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000175

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00013

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000118

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 3.9e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000215

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000168

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000153

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4.5e-05

pthread_create
 calls: 1.000000
 time: 1.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000451

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00043

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000356

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000376

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00068 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000457

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000243

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000183

pthread_create
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1.2e-05

pthread_create
 calls: 1.000000
 time: 2.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00057

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000509

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000327

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000222

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000178

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00084

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000674

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000369

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000327

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000294

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000394

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000363

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000354

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000222

pthread_create
 calls: 1.000000
 time: 1.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 9.6e-05

pthread_create
 calls: 1.000000
 time: 3.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000395

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000314

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000194

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000211

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00011

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000321

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000305

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000236

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.1e-05

pthread_create
 calls: 1.000000
 time: 2.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 6.7e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 4.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000398

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000258

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000243

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000228

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00021

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000191

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00031

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000384 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000369

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00033

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000255

pthread_create
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4.4e-05

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00016

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000252

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00019

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000112

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000298

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00028

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.0001

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 4.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000257

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000172

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000251

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000234

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000221

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000105

pthread_create
 calls: 1.000000
 time: 4.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000165

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 8.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00032

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000305

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000549

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000534

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000441

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000376

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

pthread_create
 calls: 1.000000
 time: 3.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 9.2e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 7.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000716

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000683

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000191

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000271

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000249

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000233

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000132

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000688

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000659 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000609

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000489

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000231

pthread_create
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 5e-05

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.001067

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000676

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000129

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 8e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000155

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000143

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00066

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000425

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000409

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000188

pthread_create
 calls: 1.000000
 time: 2.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000211

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000267

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000572

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000404

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000389

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 3.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00019

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000174

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06OS Thread: APEX pthread wrapper

 calls: 1.000000
 time: 0.001092

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000855

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000841

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000363

pthread_create
 calls: 1.000000
 time: 4.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000293

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000174

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000354

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000337

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000215

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000207

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000182

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000169

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000134

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000118

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000215 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000194

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000181

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000118

pthread_create
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000494

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000416

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000154

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00012

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 8.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.001033

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.001009

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000775

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000402

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000285

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000115

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 5e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000676

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000383

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000335

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000218

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000146

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 9.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 3.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 9.9e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 4.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000719

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000677

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000632

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000506

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000195

pthread_create
 calls: 1.000000
 time: 2.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000124

pthread_create
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 4.4e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000476

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000282

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000141

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

pthread_create
 calls: 1.000000
 time: 1.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000382

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000261

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000204

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000369

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000349

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00087 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000584 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000558

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000321

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000494

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000156

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00027

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 4.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000813

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000629 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000468

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00024

pthread_create
 calls: 1.000000
 time: 1.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 3.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000495

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 5.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000499

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000349

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000321

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000212

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000195

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000181

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.3e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 3.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000867

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000488

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000474

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000363

pthread_create
 calls: 1.000000
 time: 2.1e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000191

pthread_create
 calls: 1.000000
 time: 2.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.00098

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000197

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000177

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 5.2e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 3.5e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.001241

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.00082

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000718

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000317

pthread_create
 calls: 1.000000
 time: 1.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 3.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000299

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000281

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000642

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000438

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000217

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000137

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000103

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 8.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.9e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000585

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000452

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000428

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00032

pthread_create
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000171

pthread_create
 calls: 1.000000
 time: 2.8e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.5e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.1e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 3.6e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1.2e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000434

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000402

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000289

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

pthread_create
 calls: 1.000000
 time: 2.3e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000224

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000205

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 6.3e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.8e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 8.3e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000857

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000577 fib(int, std::__1::shared_ptr<apex::task_wrapper>)

 calls: 1.000000
 time: 0.000564

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000109

pthread_create
 calls: 1.000000
 time: 2.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.9e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000216

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 0.000199

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.00012

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 2.1e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 6.5e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 5.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 0.000345 void* std::__1::__thread_proxy<>(void*)

 calls: 1.000000
 time: 0.000213

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 0.000152

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.4e-05

pthread_create
 calls: 1.000000
 time: 1.9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 1.7e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 4.8e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 7.4e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 5.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 4.4e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 2e-06

pthread_create
 calls: 1.000000
 time: 1.6e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 9.8e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 9e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 7.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 3e-06

pthread_create
 calls: 1.000000
 time: 2.4e-05

OS Thread: APEX pthread wrapper
 calls: 1.000000
 time: 2.3e-05

void* std::__1::__thread_proxy<>(void*)
 calls: 1.000000
 time: 1.2e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
 calls: 1.000000
 time: 1e-06

Task Graph:
aggregated,
contains cycles

Task Tree:
aggregated-ish,
no cycles

(cycle)

(cycle)



Kokkos Example
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Elapsed Time: 0.552535 seconds
Cores detected: 56
Worker threads observed: 6
Available CPU time: 3.31521 seconds

APEX MAIN
 calls: 1.000000
 time: 0.552535

Main Thread: APEX main thread
 calls: 1.000000
 time: 0.552513

pthread_join
 calls: 3.000000
 time: 0.0335607

pthread_create
 calls: 5.000000
 time: 0.000296069

hipSetDevice
 calls: 1.000000
 time: 1.202e-06

hipGetDeviceCount
 calls: 1.000000
 time: 6.636e-06

hipGetDeviceProperties
 calls: 2.000000
 time: 8.782e-06

hipLaunchKernel
 calls: 3.000000
 time: 4.55e-05

hipMalloc
 calls: 6.000000
 time: 0.000215678

hipMemcpyAsync
 calls: 3.000000
 time: 0.423003

hipMemcpyToSymbol
 calls: 5.000000
 time: 0.00165058

hipStreamSynchronize
 calls: 3.000000
 time: 6.509e-06

hipMemset
 calls: 2.000000
 time: 5.9446e-05

hipHostMalloc
 calls: 2.000000
 time: 0.000393284

hipDeviceSynchronize
 calls: 2.000000
 time: 5.2253e-05

hipEventCreate
 calls: 1.000000
 time: 1.054e-06

OS Thread: APEX pthread wrapper
 calls: 3.000000
 time: 0.0996879

addr=<0x7f8871d31dd0>
 calls: 3.000000
 time: 0.099653

roctracer::MemoryPool::reader_fun
 calls: 1.000000
 time: 0

rocr::os::ThreadTrampoline
 calls: 1.000000
 time: 0

hipFree
 calls: 9.000000
 time: 0.00123605

Kokkos::parallel_for [Type:HIP, Device: 0] xpy
 calls: 3.000000
 time: 0.000181037

Kokkos::parallel_for [Type:HIP, Device: 0] Kokkos::View::initialization [c] via memset
 calls: 3.000000
 time: 9.124e-05

Kokkos::parallel_reduce [Type:HIP, Device: 0] sum
 calls: 3.000000
 time: 0.0842467

Kokkos::parallel_for [Type:HIP, Device: 0] Kokkos::View::initialization [b] via memset
 calls: 3.000000
 time: 0.000120577

Kokkos::parallel_for [Type:HIP, Device: 0] initialize
 calls: 3.000000
 time: 0.00955484

Kokkos::parallel_for [Type:HIP, Device: 0] Kokkos::View::initialization [a] via memset
 calls: 3.000000
 time: 0.000135967

hipStreamSynchronize
 calls: 12.000000
 time: 0.000133

hipMemcpyAsync
 calls: 9.000000
 time: 0.000667078

hipMalloc
 calls: 9.000000
 time: 0.00220589

hipLaunchKernel
 calls: 3.000000
 time: 0.000111297

hipFuncGetAttributes
 calls: 1.000000
 time: 7.693e-06

GPU: void Kokkos::Experimental::Impl::hip_parallel_launch_local_memory
 calls: 3.000000
 time: 9.728e-05

hipMemsetAsync
 calls: 3.000000
 time: 6.1196e-05

GPU: FillBuffer
 calls: 3.000000
 time: 4.128e-05

hipMemcpyAsync
 calls: 3.000000
 time: 0.000113145

hipStreamCreate
 calls: 1.000000
 time: 0.027531

hipStreamSynchronize
 calls: 3.000000
 time: 0.000341087

hipLaunchKernel
 calls: 3.000000
 time: 0.000119961

hipFuncGetAttributes
 calls: 1.000000
 time: 9.083e-06

GPU: CopyDeviceToHost
 calls: 3.000000
 time: 1.0403e-05

GPU: void Kokkos::Experimental::Impl::hip_parallel_launch_local_memory
 calls: 3.000000
 time: 0.00013344

hipMemsetAsync
 calls: 3.000000
 time: 8.525e-05

GPU: FillBuffer
 calls: 3.000000
 time: 3.888e-05

hipLaunchKernel
 calls: 3.000000
 time: 0.00019457

hipHostMalloc
 calls: 1.000000
 time: 0.000685033

hipMemcpyToSymbol
 calls: 9.000000
 time: 0.000577315

hipFuncGetAttributes
 calls: 1.000000
 time: 0.00219256

GPU: void Kokkos::Experimental::Impl::hip_parallel_launch_local_memory
 calls: 3.000000
 time: 0.00016016

hipMemcpy
 calls: 9.000000
 time: 0.000408508

GPU: CopyHostToDevice
 calls: 9.000000
 time: 1.728e-05

hipMemsetAsync
 calls: 3.000000
 time: 9.5524e-05

GPU: FillBuffer
 calls: 3.000000
 time: 4.048e-05

GPU: CopyHostToDevice
 calls: 9.000000
 time: 1.872e-05

GPU: FillBuffer
 calls: 1.000000
 time: 3.52e-06

GPU: Kokkos::(anonymous namespace)::init_lock_array_kernel_threadid
 calls: 1.000000
 time: 5.6e-06

GPU: Kokkos::(anonymous namespace)::init_lock_array_kernel_atomic
 calls: 1.000000
 time: 5.44e-06

GPU: desul::(anonymous namespace)::init_lock_arrays_hip_kernel
 calls: 1.000000
 time: 4.032e-05

GPU: CopyHostToDevice
 calls: 3.000000
 time: 6.4e-06

hipMemcpy
 calls: 5.000000
 time: 7.7066e-05

GPU: CopyHostToDevice
 calls: 5.000000
 time: 1.024e-05

GPU: FillBuffer
 calls: 2.000000
 time: 7.52e-06 Tree:

Every child node only has 1 parent node

Graph:
Every child node can have n parent nodes

Elapsed Time: 0.540631 seconds
Cores detected: 56
Worker threads observed: 6
Available CPU time: 3.24379 seconds

pthread_create
 calls: 5
 time: 0.000341031s
 per call: 6.82062e-05s

OS Thread: APEX pthread wrapper
 calls: 3
 time: 0.108194s
 per call: 0.0360646s

  count: 3

addr=<0x7f8049f39dd0>
 calls: 3
 time: 0.108158s
 per call: 0.0360528s

  count: 3

Kokkos::parallel_reduce [Type:HIP, Device: 0] sum
 calls: 3
 time: 0.0923194s
 per call: 0.0307731s

  count: 3

hipMemcpyAsync
 calls: 15
 time: 0.409301s
 per call: 0.0272868s

  count: 9

hipStreamSynchronize
 calls: 18
 time: 0.000415898s
 per call: 2.31054e-05s

  count: 12

Kokkos::parallel_for [Type:HIP, Device: 0] xpy
 calls: 3
 time: 0.000120655s
 per call: 4.02183e-05s

  count: 3
Kokkos::parallel_for [Type:HIP, Device: 0] initialize
 calls: 3
 time: 0.00994738s
 per call: 0.00331579s

  count: 3

hipMalloc
 calls: 15
 time: 0.00238407s
 per call: 0.000158938s

  count: 9

hipFree
 calls: 9
 time: 0.00113828s
 per call: 0.000126475s

  count: 9

Kokkos::parallel_for [Type:HIP, Device: 0] Kokkos::View::initialization [c] via memset
 calls: 3
 time: 5.7859e-05s
 per call: 1.92863e-05s

  count: 3

Kokkos::parallel_for [Type:HIP, Device: 0] Kokkos::View::initialization [b] via memset
 calls: 3
 time: 0.00012227s
 per call: 4.07567e-05s

  count: 3

Kokkos::parallel_for [Type:HIP, Device: 0] Kokkos::View::initialization [a] via memset
 calls: 3
 time: 0.000140329s
 per call: 4.67763e-05s

  count: 3

  count: 3

hipStreamCreate
 calls: 1
 time: 0.0302087s
 per call: 0.0302087s

  count: 1

  count: 3

hipLaunchKernel
 calls: 12
 time: 0.000348886s
 per call: 2.90738e-05s

  count: 3

hipFuncGetAttributes
 calls: 3
 time: 0.00244214s
 per call: 0.000814048s

  count: 1

GPU: CopyDeviceToHost
 calls: 3
 time: 9.887e-06s
 per call: 3.29567e-06s

  count: 3

GPU: CopyHostToDevice
 calls: 24
 time: 4.992e-05s
 per call: 2.08e-06s

  count: 12

GPU: void Kokkos::Experimental::Impl::hip_parallel_launch_local_memory
 calls: 3
 time: 0.00015776s
 per call: 5.25867e-05s

  count: 3

  count: 3

  count: 3

GPU: Kokkos::(anonymous namespace)::init_lock_array_kernel_threadid
 calls: 1
 time: 5.76e-06s
 per call: 5.76e-06s

  count: 1

GPU: Kokkos::(anonymous namespace)::init_lock_array_kernel_atomic
 calls: 1
 time: 5.76e-06s
 per call: 5.76e-06s

  count: 1

GPU: desul::(anonymous namespace)::init_lock_arrays_hip_kernel
 calls: 1
 time: 4.032e-05s
 per call: 4.032e-05s

  count: 1

  count: 3

  count: 1

  count: 3

  count: 1

hipHostMalloc
 calls: 3
 time: 0.00113489s
 per call: 0.000378295s

  count: 1
hipMemcpyToSymbol
 calls: 12
 time: 0.00218809s
 per call: 0.000182341s

  count: 7

hipMemcpy
 calls: 12
 time: 0.000483428s
 per call: 4.02857e-05s

  count: 12

  count: 12

APEX MAIN
 calls: 1
 time: 0.540631s
 per call: 0.540631s

Main Thread: APEX main thread
 calls: 1
 time: 0.540605s
 per call: 0.540605s

  count: 1

  count: 5

  count: 3

  count: 3

  count: 3

  count: 2

  count: 5

pthread_join
 calls: 3
 time: 0.0364224s
 per call: 0.0121408s

  count: 3

hipSetDevice
 calls: 1
 time: 1.34e-06s
 per call: 1.34e-06s

  count: 1

hipGetDeviceCount
 calls: 1
 time: 7.972e-06s
 per call: 7.972e-06s

  count: 1

hipGetDeviceProperties
 calls: 2
 time: 9.286e-06s
 per call: 4.643e-06s

  count: 2

  count: 6

hipMemset
 calls: 2
 time: 7.8896e-05s
 per call: 3.9448e-05s

  count: 2

hipDeviceSynchronize
 calls: 2
 time: 5.252e-05s
 per call: 2.626e-05s

  count: 2

hipEventCreate
 calls: 1
 time: 1.444e-06s
 per call: 1.444e-06s

  count: 1

GPU: FillBuffer
 calls: 12
 time: 0.00012944s
 per call: 1.07867e-05s

  count: 2

roctracer::MemoryPool::reader_fun

  count: 1

hipMemsetAsync
 calls: 9
 time: 0.000211086s
 per call: 2.3454e-05s

  count: 9

  count: 3

  count: 3

  count: 3



Hardware Counters
• APEX is integrated with PAPI (Performance Application 

Programming Interface) https://icl.utk.edu/papi/
• Portable access to native hardware counters

– CPU (cache misses, FLOPs, instructions, stalls…)
– GPU (cache misses, FLOPs, instructions, stalls…)
– Off-core (permission dependent) 
– Node/OS health (LM Sensors, network)
– Power/energy (RAPL, powercap…)
– Filesystems

• HW counters collected with timers, or periodically
• APEX also monitors some/other counters natively
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https://icl.utk.edu/papi/


GPU Measurement
CUDA
• Support provided with CUPTI

library
• Monitoring support provided 

with NVML library
• Hardware counters provided 

CUPTI and through PAPI
• Host callback and device 

activity dependencies linked 
using correlation IDs

HIP/ROCm
• Support provided by Roctracer

and Rocprofiler libraries
• Monitoring support provided 

by rocm-smi library
• Hardware counters provided 

CUPTI and through PAPI
• Host callback and device 

activity dependencies linked 
using correlation IDs
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Intel SYCL/DPC++/OneAPI support in development…



GPU Memory Tracking
• For both CUDA and HIP, when memory is allocated or freed 

through the cuda/hip API, APEX captures:
– Allocation type (host/gpu)
– Bytes allocated
– thread ID that requested it
– Address of allocated memory
– Backtrace from when allocation happened

• At application exit, any leaked allocations
are reported to the user, similar to
cuda-memcheck

• …but finds leaks that it doesn’t
• Counters saved by APEX (bytes allocated/freed/total – see figure)
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Motivating paper: Wei, Weile, et al. "Memory 
Reduction Using a Ring Abstraction Over GPU 
RDMA for Distributed Quantum Monte Carlo 
Solver." Proceedings of the Platform for Advanced 
Scientific Computing Conference, 2021.



Example Program: memory error
1024 bytes leaked at 0x1465937ea400 from 
task cudaMalloc on tid 0 with backtrace:
gpu_device_malloc
addr=<0x1465fa0f409b> [{(unknown)} 
{0x1465fa0f409b}]
addr=<0x1465fa0f43b7> [{(unknown)} 
{0x1465fa0f43b7}]
addr=<0x1465fa0f6c1c> [{(unknown)} 
{0x1465fa0f6c1c}]
addr=<0x1465fe5e3143> [{(unknown)} 
{0x1465fe5e3143}]
addr=<0x1465fdfb247b> [{(unknown)} 
{0x1465fdfb247b}]
main [{/home/khuck/polaris/test/test.cpp} 
{9,0}]
__libc_start_main [{/lib64/libc-2.31.so} 
{0x1465fb4e434d}]
_start 
[{/home/abuild/rpmbuild/BUILD/glibc-
2.31/csu/../sysdeps/x86_64/start.S} 
{122,0}]
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CUDA-MEMCHECK version 11.6.124 ID:(46)
========= CUDA-MEMCHECK
========= ERROR SUMMARY: 0 errors



Concurrency Tracking
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hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(CalcEnergyForElems)
hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(CalcFBHourglassForceForElems)

hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(CalcKinematicsForElems)
hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(CalcMonotonicQRegionForElems)

hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(EvalEOSForElems)
hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(IntegrateStressForElems)

hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(CalcCourantConstraintForElems)
hpx::execution::parallel_policy_executor<Policy>::bulk_async_execute(CalcHourglassControlForElems)

other
power

• Periodically sample all the 
currently executing tasks 
(timers, really)

• Aggregate across N timer 
types/names

• Example shown:
– Kokkos Lulesh with HPX back 

end
– Sampled 200 times per 

second
– 10 iterations, size 256
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Helps identify regions of low concurrency



Concurrency: OpenMP back end
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Looks like higher 
concurrency…but 
barriers aren’t 
progress
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OpenMP Implicit Barrier Wait: ViewCopy:0x22a997
OpenMP Implicit Barrier Wait: ViewCopy:0x22db97

OpenMP Implicit Barrier Wait: LagrangeElements:0x236d89
openmp implicit barrier wait: calcenergyforelems:391 0x237489

openmp implicit barrier wait: lagrangeelements:0x237f19
openmp implicit task: lagrangeelements:0x236d89

openmp implicit task: calcenergyforelems:391 0x237489
openmp implicit task: integratestressforelems:391 0x239677

openmp implicit task: calchourglasscontrolforelems:368 0x23ab62
openmp implicit task: calcfbhourglassforceforelems:391 0x23b69b

other
power

…as evidenced by 
dips in power 
usage



Profile Formats
• All timer & counter data
• Flat profile:

– Text summary to screen – all ranks 
merged with MPI or HPX at end of 
execution

– CSV (for Python ingestion)
– TAU Profiles (ParaProf)

• Task graphs/trees:
– Hatchet-like JSON (still working on 

importer library for Hatchet) 
https://hatchet.readthedocs.io

– Graphviz dot files
– Txt files (similar to Trilinos profiler 

output)
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Example: Lulesh Kokkos with CUDA, HIP back ends

https://hatchet.readthedocs.io/


Trace Formats
• OTF2 up to v 2.3

– 3.0 has API changes, APEX hasn’t 
been updated yet

– Visualized with Vampir or Traveler 
/ JetLag

– Problems with asynchrony, 
overlapping timers, high thread 
counts

• Google Trace Events Format
– JSON support only (native support 

coming soon)
– Visualized with Perfetto
– Some scaling issues (memory limit 

of web browser)
– Handles asynchrony, overlapping 

timers just fine
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Example: Lulesh Kokkos with HPX back end



Scatterplots
Monitoring Data (periodic) Progress Data (events)
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Example: Lulesh Kokkos with CUDA back end



Supported Programming Models
• HPX
• POSIX / C++ threads
• OpenMP/OpenACC
• GPU offload: CUDA, HIP, OpenMP target
• Abstractions: Kokkos, Raja
• MPI (subset)
• In development: Intel Level0/OneAPI GPU support, 

StarPU
SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 20



POSIX / C++ Threads
• APEX wraps the pthread_create() call:
– Wraps target function with a proxy function
– Times target function
– Captures task dependency hierarchy between parent, child

• Provides support for C++ thread activity too
– std::thread
– std::async
– Only on POSIX compliant systems
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OpenMP and OpenACC
• OpenMP 5.0 included OMP-Tools (OMPT) API
– Callbacks, query functions, sampling states
– Buffer processing for target offload asynchronous activity
– Tested with AMD Clang 5.0+, NVHPC 22.7+, Intel OneAPI 2022

• OpenACC profiling callbacks to intercept entry/exit of all 
OpenACC routines
– CUDA/CUPTI provides support for device activity
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Kokkos and Raja
• C++ abstraction models for performance portability
• 1 source code implementation to target different 

architectural / model back ends
– Serial, Pthreads, OpenMP, OpenACC, CUDA, HIP, SYCL, etc.

• Both provide host-side profiling callbacks for tool support
• Kokkos includes a prototype “tuning” interface for tools to 

hook utilize at runtime
– APEX has implemented tuning policies and tested with CUDA back 

end tuning Range, MDRange, Team policies
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Examples: Lulesh with Kokkos
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• https://github.com/kokkos/kokkos-miniapps
• Tested lulesh-2.0 mini-app 

(https://asc.llnl.gov/codes/proxy-apps/lulesh)
– HPX
– OpenMP
– CUDA
– HIP

Figure: LULESH 2.0.3 executed with 64 MPI ranks, measured by TAU. Time spent in 
main loop rendered every 100 timesteps by Alpine-Ascent. Clockwise from upper left: 
Computed energy, accumulated time in main loop, time in main loop during last 100 
timesteps, Δ time in main loop from previous 100 time steps. Source: Malony, et al. 
"When Parallel Performance Measurement and Analysis Meets In Situ Analytics and 
Visualization." Parallel Computing: Technology Trends. IOS Press, 2020. 521-530.

https://github.com/kokkos/kokkos-miniapps
https://asc.llnl.gov/codes/proxy-apps/lulesh
https://computing.llnl.gov/projects/co-design/lulesh
https://github.com/Alpine-DAV/ascent


Lulesh: CUDA back end
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apex_exec --apex:kokkos_fence --apex:cuda \
--apex:monitor_gpu --apex:period 5000 \
${builddir}/lulesh-cuda/lulesh.cuda -s 256



Lulesh: HIP back end
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apex_exec --apex:kokkos_fence --apex:scatter \
--apex:hip --apex:monitor_gpu \
--apex:period 5000 ${builddir}/lulesh-hip/lulesh.hip -s 256



Lulesh: OpenMP back end
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Elapsed Time: 13.5462 seconds
Cores detected: 96
Worker threads observed: 16
Available CPU time: 216.739 seconds

APEX MAIN
 calls: 1.000000
 time: 13.5462

Kokkos::parallel_reduce [OpenMP] ZL29CalcCourantConstraintForElemsR6DomainiPidRdEUliR9MinFinderE_
 calls: 1100.000000
 time: 0.468682

Kokkos::parallel_for [OpenMP] CalcSoundSpeedForElems
 calls: 1100.000000
 time: 0.45766

Kokkos::parallel_reduce [OpenMP] ZL31ApplyMaterialPropertiesForElemsR6DomainEUliRiE_
 calls: 100.000000
 time: 0.610679

Kokkos::parallel_for [OpenMP] ApplyMaterialPropertiesForElems C
 calls: 100.000000
 time: 0.0424563

Kokkos::parallel_for [OpenMP] EvalEOSForElems F
 calls: 1100.000000
 time: 0.484648

Kokkos::parallel_for [OpenMP] EvalEOSForElems A
 calls: 3500.000000
 time: 2.88167

Kokkos::parallel_for [OpenMP] CalcMonotonicQGradientsForElems
 calls: 100.000000
 time: 0.167401

Kokkos::parallel_for [OpenMP] CalcKinematicsForElems
 calls: 100.000000
 time: 0.229697

Kokkos::parallel_for [OpenMP] CalcVelocityForNodes
 calls: 100.000000
 time: 0.0557957

Kokkos::parallel_for [OpenMP] ApplyAccelerationBoundaryConditionsForNodes C
 calls: 100.000000
 time: 0.0411122

Kokkos::parallel_for [OpenMP] CalcMonotonicQRegionForElems
 calls: 1100.000000
 time: 1.8081

Kokkos::parallel_for [OpenMP] IntegrateStressForElems A
 calls: 100.000000
 time: 0.482471

Kokkos::parallel_for [OpenMP] UpdateVolumesForElems
 calls: 100.000000
 time: 0.0433338

Kokkos::parallel_for [OpenMP] ApplyMaterialPropertiesForElems B
 calls: 100.000000
 time: 0.04322

OpenMP Parallel Region: Kokkos::Impl::OpenMPExec::resize_thread_data(unsigned long, unsigned long, unsigned long, unsigned long):213 0x273cb3
 calls: 1.000000
 time: 0.00250352

Kokkos::parallel_for [OpenMP] InitStressTermsForElems
 calls: 100.000000
 time: 0.0574043

Kokkos::parallel_for [OpenMP] Kokkos::View::initialization [] via memset
 calls: 46.000000
 time: 0.0198382

Kokkos::parallel_for [OpenMP] Kokkos::View::initialization [DualView::modified_flags] via memset
 calls: 46.000000
 time: 2.217e-05

Kokkos::parallel_for [OpenMP] CalcForceForNodes
 calls: 100.000000
 time: 0.0555904

OpenMP Parallel Region: Kokkos::OpenMP::impl_initialize(int):0x274081
 calls: 1.000000
 time: 0.00346465

Kokkos::parallel_reduce [OpenMP] ZL27CalcHydroConstraintForElemsR6DomainiPidRdEUliR9MinFinderE_
 calls: 1100.000000
 time: 0.451434

Kokkos::parallel_for [OpenMP] ApplyAccelerationBoundaryConditionsForNodes B
 calls: 100.000000
 time: 0.0416719

Kokkos::parallel_for [OpenMP] ApplyAccelerationBoundaryConditionsForNodes A
 calls: 100.000000
 time: 0.0424274

Kokkos::parallel_for [OpenMP] IntegrateStressForElems B
 calls: 100.000000
 time: 0.135567

Kokkos::parallel_for [OpenMP] ApplyMaterialPropertiesForElems A
 calls: 100.000000
 time: 0.0443141

Kokkos::parallel_for [OpenMP] CalcPositionForNodes
 calls: 100.000000
 time: 0.0516498

Kokkos::parallel_reduce [OpenMP] ZL23CalcVolumeForceForElemsR6DomainEUliRiE_
 calls: 100.000000
 time: 0.0440428

Kokkos::parallel_reduce [OpenMP] ZL13CalcQForElemsR6DomainEUlRKiRiE_
 calls: 100.000000
 time: 0.0461845

OpenMP Parallel Region: Kokkos::OpenMP::impl_get_current_max_threads():272 0x273fd0
 calls: 1.000000
 time: 0.00631471

Kokkos::parallel_reduce [OpenMP] ZL28CalcHourglassControlForElemsR6DomainPddEUliRiE_
 calls: 100.000000
 time: 0.38285

Kokkos::parallel_for [OpenMP] CalcFBHourglassForceForElems A
 calls: 100.000000
 time: 0.374507

Kokkos::parallel_for [OpenMP] Kokkos::ViewCopy-1D
 calls: 46.000000
 time: 0.0270663

Kokkos::parallel_for [OpenMP] CalcFBHourglassForceForElems B
 calls: 100.000000
 time: 0.11767

Kokkos::parallel_for [OpenMP] CalcEnergyForElems
 calls: 3500.000000
 time: 3.57293

Kokkos::parallel_reduce [OpenMP] ZL20CalcLagrangeElementsR6DomainEUliRiE_
 calls: 100.000000
 time: 0.0556239

Kokkos::parallel_for [OpenMP] CalcAccelerationForNodes
 calls: 100.000000
 time: 0.0575471

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<CalcCourantConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x2329fe
 calls: 1100.000000
 time: 0.450729

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<CalcCourantConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x2329fe
 calls: 17600.000000
 time: 6.17774

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<CalcCourantConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x2329fe
 calls: 17600.000000
 time: 5.39709

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<CalcCourantConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x2329fe
 calls: 17600.000000
 time: 4.65625

OpenMP Parallel Region: LagrangeElements(Domain&, int):0x237f19
 calls: 1100.000000
 time: 0.440399

OpenMP Implicit Task: LagrangeElements(Domain&, int):0x237f19
 calls: 17600.000000
 time: 11.1534

OpenMP Implicit Barrier: LagrangeElements(Domain&, int):0x237f19
 calls: 17600.000000
 time: 7.59104

OpenMP Implicit Barrier Wait: LagrangeElements(Domain&, int):0x237f19
 calls: 17600.000000
 time: 4.59159

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<ApplyMaterialPropertiesForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x236062
 calls: 100.000000
 time: 0.609

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<ApplyMaterialPropertiesForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x236062
 calls: 1600.000000
 time: 9.66751

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<ApplyMaterialPropertiesForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x236062
 calls: 1600.000000
 time: 9.58021

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<ApplyMaterialPropertiesForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x236062
 calls: 1600.000000
 time: 8.93967

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235cab
 calls: 100.000000
 time: 0.0409997

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235cab
 calls: 1600.000000
 time: 0.563835

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235cab
 calls: 1600.000000
 time: 0.490611

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235cab
 calls: 1600.000000
 time: 0.42151

OpenMP Parallel Region: LagrangeElements(Domain&, int):0x2379c9
 calls: 1100.000000
 time: 0.46757

OpenMP Implicit Task: LagrangeElements(Domain&, int):0x2379c9
 calls: 17600.000000
 time: 6.28628

OpenMP Implicit Barrier: LagrangeElements(Domain&, int):0x2379c9
 calls: 17600.000000
 time: 5.50056

OpenMP Implicit Barrier Wait: LagrangeElements(Domain&, int):0x2379c9
 calls: 17600.000000
 time: 4.76005

OpenMP Parallel Region: LagrangeElements(Domain&, int):0x236d89
 calls: 3500.000000
 time: 2.82701

OpenMP Implicit Task: LagrangeElements(Domain&, int):0x236d89
 calls: 56000.000000
 time: 41.1058

OpenMP Implicit Barrier: LagrangeElements(Domain&, int):0x236d89
 calls: 56000.000000
 time: 35.559

OpenMP Implicit Barrier Wait: LagrangeElements(Domain&, int):0x236d89
 calls: 56000.000000
 time: 27.9954

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2343e4
 calls: 100.000000
 time: 0.165733

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2343e4
 calls: 1600.000000
 time: 2.5771

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2343e4
 calls: 1600.000000
 time: 0.839748

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQGradientsForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2343e4
 calls: 1600.000000
 time: 0.764384

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcKinematicsForElems(Domain&, double, int)::$_0 const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcKinematicsForElems(Domain&, double, int)::$_0 const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x22f0cf
 calls: 100.000000
 time: 0.228122

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcKinematicsForElems(Domain&, double, int)::$_0 const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcKinematicsForElems(Domain&, double, int)::$_0 const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x22f0cf
 calls: 1600.000000
 time: 3.53458

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcKinematicsForElems(Domain&, double, int)::$_0 const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcKinematicsForElems(Domain&, double, int)::$_0 const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x22f0cf
 calls: 1600.000000
 time: 0.80768

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcKinematicsForElems(Domain&, double, int)::$_0 const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcKinematicsForElems(Domain&, double, int)::$_0 const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x22f0cf
 calls: 1600.000000
 time: 0.732783

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231f94
 calls: 100.000000
 time: 0.0541024

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231f94
 calls: 1600.000000
 time: 0.779352

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231f94
 calls: 1600.000000
 time: 0.634756

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcVelocityForNodes(Domain&, double, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231f94
 calls: 1600.000000
 time: 0.562009

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231abe
 calls: 100.000000
 time: 0.0394647

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231abe
 calls: 1600.000000
 time: 0.55082

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231abe
 calls: 1600.000000
 time: 0.491237

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#3} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x231abe
 calls: 1600.000000
 time: 0.423573

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23486e
 calls: 1100.000000
 time: 1.78997

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23486e
 calls: 17600.000000
 time: 24.7278

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23486e
 calls: 17600.000000
 time: 20.334

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcMonotonicQRegionForElems(Domain&, int, double)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23486e
 calls: 17600.000000
 time: 18.9616

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239677
 calls: 100.000000
 time: 0.480716

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239677
 calls: 1600.000000
 time: 7.62461

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239677
 calls: 1600.000000
 time: 3.70411

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239677
 calls: 1600.000000
 time: 3.61741

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23848c
 calls: 100.000000
 time: 0.0417352

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23848c
 calls: 1600.000000
 time: 0.596134

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23848c
 calls: 1600.000000
 time: 0.510737

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, UpdateVolumesForElems(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23848c
 calls: 1600.000000
 time: 0.437252

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235897
 calls: 100.000000
 time: 0.0417219

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235897
 calls: 1600.000000
 time: 0.568344

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235897
 calls: 1600.000000
 time: 0.497329

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235897
 calls: 1600.000000
 time: 0.428023

OpenMP Implicit Task: Kokkos::Impl::OpenMPExec::resize_thread_data(unsigned long, unsigned long, unsigned long, unsigned long):213 0x273cb3
 calls: 16.000000
 time: 0.131435

OpenMP Implicit Barrier: Kokkos::Impl::OpenMPExec::resize_thread_data(unsigned long, unsigned long, unsigned long, unsigned long):213 0x273cb3
 calls: 16.000000
 time: 0.129913

OpenMP Implicit Barrier Wait: Kokkos::Impl::OpenMPExec::resize_thread_data(unsigned long, unsigned long, unsigned long, unsigned long):213 0x273cb3
 calls: 16.000000
 time: 0.128958

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239198
 calls: 100.000000
 time: 0.0557847

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239198
 calls: 1600.000000
 time: 0.804431

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239198
 calls: 1600.000000
 time: 0.594348

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, InitStressTermsForElems(Domain&, double*, double*, double*, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239198
 calls: 1600.000000
 time: 0.518287

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcForceForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcForceForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2305d4
 calls: 100.000000
 time: 0.0539735

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcForceForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcForceForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2305d4
 calls: 1600.000000
 time: 0.663466

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcForceForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcForceForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2305d4
 calls: 1600.000000
 time: 0.551932

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcForceForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcForceForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2305d4
 calls: 1600.000000
 time: 0.47839

OpenMP Implicit Task: Kokkos::OpenMP::impl_initialize(int):0x274081
 calls: 16.000000
 time: 0.0498783

OpenMP Implicit Barrier: Kokkos::OpenMP::impl_initialize(int):0x274081
 calls: 16.000000
 time: 0.0494747

OpenMP Implicit Barrier Wait: Kokkos::OpenMP::impl_initialize(int):0x274081
 calls: 16.000000
 time: 0.046602

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<CalcHydroConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23319d
 calls: 1100.000000
 time: 0.433961

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<CalcHydroConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23319d
 calls: 17585.000000
 time: 5.97475

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<CalcHydroConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23319d
 calls: 17585.000000
 time: 5.30502

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<CalcHydroConstraintForElems(Domain&, int, int*, double, double&)::{lambda(int, MinFinder&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23319d
 calls: 17585.000000
 time: 4.5613

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2315de
 calls: 100.000000
 time: 0.0399663

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2315de
 calls: 1600.000000
 time: 0.54777

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2315de
 calls: 1600.000000
 time: 0.488167

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#2} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2315de
 calls: 1600.000000
 time: 0.419528

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2310fe
 calls: 100.000000
 time: 0.040744

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2310fe
 calls: 1600.000000
 time: 0.55712

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2310fe
 calls: 1600.000000
 time: 0.497034

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyAccelerationBoundaryConditionsForNodes(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x2310fe
 calls: 1600.000000
 time: 0.428056

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239c26
 calls: 100.000000
 time: 0.133893

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239c26
 calls: 1600.000000
 time: 2.01515

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239c26
 calls: 1600.000000
 time: 1.26637

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, IntegrateStressForElems(Domain&, double*, double*, double*, double*, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x239c26
 calls: 1600.000000
 time: 1.18916

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235345
 calls: 100.000000
 time: 0.0426985

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235345
 calls: 1600.000000
 time: 0.599886

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235345
 calls: 1600.000000
 time: 0.513059

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, ApplyMaterialPropertiesForElems(Domain&)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x235345
 calls: 1600.000000
 time: 0.443048

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x232404
 calls: 100.000000
 time: 0.0500271

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x232404
 calls: 1600.000000
 time: 0.744028

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x232404
 calls: 1600.000000
 time: 0.598865

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcPositionForNodes(Domain&, double, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x232404
 calls: 1600.000000
 time: 0.525741

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<CalcVolumeForceForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x239f7a
 calls: 100.000000
 time: 0.0424768

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<CalcVolumeForceForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x239f7a
 calls: 1600.000000
 time: 0.589448

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<CalcVolumeForceForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x239f7a
 calls: 1600.000000
 time: 0.511258

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<CalcVolumeForceForElems(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x239f7a
 calls: 1600.000000
 time: 0.43902

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<CalcQForElems(Domain&)::{lambda(int const&, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x234c4c
 calls: 100.000000
 time: 0.0444104

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<CalcQForElems(Domain&)::{lambda(int const&, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x234c4c
 calls: 1600.000000
 time: 0.624775

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<CalcQForElems(Domain&)::{lambda(int const&, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x234c4c
 calls: 1600.000000
 time: 0.529008

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<CalcQForElems(Domain&)::{lambda(int const&, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x234c4c
 calls: 1600.000000
 time: 0.459488

OpenMP Implicit Task: Kokkos::OpenMP::impl_get_current_max_threads():272 0x273fd0
 calls: 16.000000
 time: 0.0372696

OpenMP Implicit Barrier: Kokkos::OpenMP::impl_get_current_max_threads():272 0x273fd0
 calls: 16.000000
 time: 0.0363742

OpenMP Implicit Barrier Wait: Kokkos::OpenMP::impl_get_current_max_threads():272 0x273fd0
 calls: 16.000000
 time: 0.0348058

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<CalcHourglassControlForElems(Domain&, double*, double)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23ab62
 calls: 100.000000
 time: 0.381073

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<CalcHourglassControlForElems(Domain&, double*, double)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23ab62
 calls: 1600.000000
 time: 6.02706

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<CalcHourglassControlForElems(Domain&, double*, double)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23ab62
 calls: 1600.000000
 time: 2.61305

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<CalcHourglassControlForElems(Domain&, double*, double)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x23ab62
 calls: 1600.000000
 time: 2.53668

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23b69b
 calls: 100.000000
 time: 0.372565

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23b69b
 calls: 1600.000000
 time: 5.89446

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23b69b
 calls: 1600.000000
 time: 2.04367

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(int const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23b69b
 calls: 1600.000000
 time: 1.96084

OpenMP Parallel Region: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPdJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKdJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22db97
 calls: 35.000000
 time: 0.0159002

OpenMP Parallel Region: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPiJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKiJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22a997
 calls: 11.000000
 time: 0.0104743

OpenMP Implicit Task: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPdJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKdJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22db97
 calls: 560.000000
 time: 0.447261

OpenMP Implicit Barrier: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPdJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKdJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22db97
 calls: 560.000000
 time: 0.428559

OpenMP Implicit Barrier Wait: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPdJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKdJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22db97
 calls: 560.000000
 time: 0.407558

OpenMP Implicit Task: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPiJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKiJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22a997
 calls: 176.000000
 time: 0.458484

OpenMP Implicit Barrier: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPiJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKiJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22a997
 calls: 176.000000
 time: 0.451985

OpenMP Implicit Barrier Wait: _ZN6Kokkos12parallel_forINS_11RangePolicyIJNS_6OpenMPENS_9IndexTypeIiEEEEENS_4Impl8ViewCopyINS_4ViewIPiJNS_10LayoutLeftENS_6DeviceIS2_NS_14AnonymousSpaceEEENS_12MemoryTraitsILj0EEEEEENS8_IPKiJSA_SD_SF_EEESA_S2_Li1EiEEEEvRKT_RKT0_RKNSt7__cxx1112basic_stringIcSt11char_traitsIcESaIcEEEPNSt9enable_ifIXsr6Kokkos19is_execution_policyISL_EE5valueEvE4typeE:0x22a997
 calls: 176.000000
 time: 0.443244

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23bc37
 calls: 100.000000
 time: 0.115724

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23bc37
 calls: 1600.000000
 time: 1.76982

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23bc37
 calls: 1600.000000
 time: 1.15108

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::TeamPolicy<>, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const>(Kokkos::TeamPolicy<>&, CalcFBHourglassForceForElems(Domain&, double*, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, Kokkos::View<double const**, Kokkos::MemoryTraits<1u> >, double, int, int)::{lambda(Kokkos::Impl::HostThreadTeamMember<Kokkos::OpenMP> const&)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x23bc37
 calls: 1600.000000
 time: 1.07346

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x237489
 calls: 3500.000000
 time: 3.51875

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x237489
 calls: 56000.000000
 time: 42.0815

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x237489
 calls: 56000.000000
 time: 33.9927

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcEnergyForElems(double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double*, double, double, double, double, double, double*, double*, double, double, int, int*)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x237489
 calls: 56000.000000
 time: 31.4138

OpenMP Parallel Region: Kokkos::Impl::ParallelReduce<CalcLagrangeElements(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x233e64
 calls: 100.000000
 time: 0.0539252

OpenMP Implicit Task: Kokkos::Impl::ParallelReduce<CalcLagrangeElements(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x233e64
 calls: 1600.000000
 time: 0.770047

OpenMP Implicit Barrier: Kokkos::Impl::ParallelReduce<CalcLagrangeElements(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x233e64
 calls: 1600.000000
 time: 0.578399

OpenMP Implicit Barrier Wait: Kokkos::Impl::ParallelReduce<CalcLagrangeElements(Domain&)::{lambda(int, int&)#1}, Kokkos::RangePolicy<Kokkos::OpenMP>, Kokkos::InvalidType, Kokkos::RangePolicy>::execute() const:368 0x233e64
 calls: 1600.000000
 time: 0.505192

OpenMP Parallel Region: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x230bf4
 calls: 100.000000
 time: 0.0558876

OpenMP Implicit Task: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x230bf4
 calls: 1600.000000
 time: 0.781816

OpenMP Implicit Barrier: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x230bf4
 calls: 1600.000000
 time: 0.56521

OpenMP Implicit Barrier Wait: void Kokkos::Tools::Impl::end_parallel_for<Kokkos::RangePolicy<Kokkos::OpenMP>, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const>(Kokkos::RangePolicy<Kokkos::OpenMP>&, CalcAccelerationForNodes(Domain&, int)::{lambda(int)#1} const&, std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char> > const&, unsigned long&):391 0x230bf4
 calls: 1600.000000
 time: 0.491618

apex_exec --apex:kokkos_fence --apex:ompt --apex:ompt_details \
--apex:tasktree ${builddir}/lulesh-openmp/lulesh.host -s 256 -p -i 10



Lulesh: HPX back end
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apex_exec --apex:kokkos_fence --apex:gtrace \
${builddir}/lulesh-hpx/lulesh.kk -p -i 10 -s 256



Future Work
• Intel Level0/OneAPI support has been prototyped, but 

not yet merged
• StarPU support added by Camille Coti, needs additional 

testing and tighter integration
• Perfetto native trace output
• PowerAPI integration for broader power/energy support
• Kokkos runtime autotuning development
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