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APEX Introduction

* Autonomic Performance Environment for eXascale
1. Performance Measurement = _—
2. Runtime Adaptation =

* Designed for AMT runtimes (HPX) N
— But works with “conventional” parallel models

APEX Introspection

&

llllllll

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

HIP, (OneAPI, StarPU in dev)... APEX:.

!

* https://github.com/UO-OACISS/apex @ =777777

e Active Harmony* (Nelder Mead), Simulated Annealing, hill climbing for
parametric search methods "hitps://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 HPX @ stej]arGrOUP |55 )




APEX and HPX _

* APEX s integrated into the HPX
thread scheduler, uniquely identifies °
each task with a GUID, and tracks all
state transitions for a given task.

s & & B 8

- Throttled to !
maximize
— throughput

* Policy Engine used for tuning
heuristic control knobs in HPX thread
scheduler, networking

— Soft power caps, maximize throughput,
reduce network latenc

Figures: Huck, et al. "An autonomic Xérf.o.rﬁqance environment for exascale."
Supercomputing frontiers and innovations 2.3 (2015): 49-66.
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APEX example - Octo-Tig

GPU: Total Bytes Occupied on Device

1750000000

E : —— locality 0 M
fo%a00000 EI o = Tracking GPU memory
£ 1000000000 = :ZE::R; .
‘T 750000000 e th CUPTI
” 500000000 S usage Wi

-- Mean: 584197830.5

250000000
0

50 100 150 200 250
seconds from program start

e
GPU: Device 0 Utilization % Monitoring GPU Uﬁlizaﬁon
53 /W\ — =2 | with NVML library
i

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

I
AT T T Y PV Tr g P
0 50 100 150 200 250
seconds from program start

GPU: cuda_multipole_interactions_kernel_non_rho() GPU: cuda_multipole_interactions_kernel_rho()
200 ’ -- 8 Mean: 349.372 10000 .t ---- 8 Mean: 448217
g 500 o s ---- 16 Mean: 839.402 g 5000 . g . ---- 167 Mean: 1213.207
0 100 150 200 250 %0 50 100 150 200 250 300
seconds from program start seconds from program start
. GPU: cuda_p2m_interaction_non_rho() GPU: cuda_p2m_interaction_rho()

-- 8% Mean: 84.72
e 153 Mean: 184.206

b Hsshetunter 1t ---- 8 Mean: 80.319
-- 16° Mean: 176.171

Bevsiemmmmnti = . Comparing subgrid sizes
T “ZLZ"ZZ’L’TJL';’TZZSE?“ and relative kernel

sl . ---- 8% Mean: 75.686

$ y 400 : " === 8% Mean: 68.877 .
H . ---- 167 Mean: 81798 | & ¥ h ---- 16° Mean: 181.641
10t g - perrormance wi

0 ) 10 150 200 230 350 3 ) 100 130 200 250 00

-- 8% Mean: 327.805

seconds from program start seconds from program start d H ti 't
GPU:reconstruct_cuda_kemel) heck for_reinemsat,sctontype evice acuvity
K H -~ 16° Mean: 962.387

= e 18
Y i h] i i https://github.com/STEIIAR-GROUP/octotiger

250 300 o 50 160 150 200 250 300

seconds from program start seconds from program start https//glthubcom/STEIIAR-GROUP/h DX

usec

o o o+

Diehl, Patrick, et al. "Octo-Tiger’s New Hydro Module and Performance Using HPX+CUDA on ORNL'’s

SC22 I DaIIas, X | hpC accelerates. ESPM WOFkShOp, Nov. 14 2022 Summit." 2021 IEEE International Conference on Cluster Computing (CLUSTER). IEEE, 2021.
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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

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 N — —




Example: C++ std::thread fi

Elapsed Time: 0.003146 seconds
Cores detected:
Worker threads observed: 90 ( Cyc | e )
Ta S k ‘ ra p h 3 Available CPU time: 0.025168 seconds
.

count: 88

count: 89

aggregated,
contains cycles

count: 88

(cycle)

count: 1 count: 1

Task Tree:
aggregated-ish,
no cycles

calls: 1.000000
time: 3e-06

fib(int, std::__1::shared_ptr<apex::task_wrapper>) ‘ s D e =l T .

calls: 1.000(

time: 7.7e-05

fib(int, std::__1::shared_ptr<apex::task_wrapper>)
4.{ 000

thread_create
calls: 1.000000
time: 2 4e-05

calls: 1.000000 calls: 1.000000 calls: 1.000000

OS Thread: APEX pthread wrapper Void* std::_1::__thread_proxy<>(void*) fib(int, std::_1::shared_ptr<apex::task_wrapper>)
time: 2.3e-05 time: 1.2¢-05 time: le-06
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Kokkos Example

Graph: = S
Every child node can have n parent nodes

Tree:
Every child node only has 1 parent node
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Hardware Counters

* APEX s 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

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 12
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GPU Measurement

CUDA HIP/ROCm

* Support provided with * Support provided by Roctracer
CUPTI library and Rocprofiler libraries

* Monitoring support * Monitoring support provided
provided with NVML library by rocm-smi library

e Hardware counters provided ° Hardware counters provided

CUPTI and through PAPI CUPTI and through PAPI
* Host callback and device

activity dependencies linked
using correlation IDs

* Host callback and device
activity dependencies linked

using CO"?A%%JB%H/O%API support in development...

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 13




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) Motivating paper: Wei, Weile, et al. "Memory
Reduction Using a Ring Abstraction Over GPU

— Bytes allocated RDMA for Distributed Quantum Monte Carlo

— thread ID that requested it Solver." Proceedings of the Platform for Advanced
Scientific Computing Conference, 2021.

Execution time (second)
10s 20s 30s 40s 50s 60 s 70s

— Address of allocated memory

o
7]

— Backtrace from when allocation happened

* At application exit, any leaked allocations

HFENNWWwMARMUOUO

% E allocate G¢ 1.3 GB Max reached 3.3 GB
are reported to the user, similar to 8 ; b
cuda-memcheck e
1 1 istributed G method with sub-ring size of three.
* ...but finds leaks that it doesn’t ) Distibuted Gf methiod withisub-ring size of

* Counters saved by APEX (bytes allocated/freed/total - see figure)

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 14
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Example Program: memor

int i, double&

SUMMARY: 0O errors
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) {
1

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=<0x1465faofécic> [{(unknown)}
{0x1465fa0f6cCclic}]

addr=<0x1465fe5e3143> [{(unknown)}
{0x1465fe5e3143}]

addr=<0x1465fdfb247b> [{(unknown)}
{0x1465fdfb247b}]

main [{/home/khuck/polaris/test/test.cpp}
{9,0}]

__libc_start_main [{/1ib64/1ibc-2.31.s0}

{0x1465fb4e434d} ]

_start [{/home/abuild/rpmbuild/BUILD/glibc-

2.31/csu/../sysdeps/x86_64/start.S} {122,0}]

ssssssss




Concurrency Tracking

* Periodically sample all the
currently executing tasks
(timers, really)
* Aggregate across N timer
o e o types/names

* Example shown:

— Kokkos Lulesh with HPX back
end

— Sampled 200 times per second
— 10 iterations, size 256

Helps identify regions of low concurrency

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 142022 16 - —




Concurrency: OpenMP

Concurrency

200

150

Power

pil 100

B

50

ask: calcfbhourglassforceforelems:391 0x23b69b

Looks like higher openm
g p implicit task: calchourglasscontrolforelems:368 0x23ab62
openmp implicit task: integratestressforelems:391 0x239677
concurrency...but | _~

openmp implicit task: calcenergyforelems:391 0x237489

. ) openmp implicit task: lagrangeelements:0x236d89

openmp implicit barrier wait: lagrangeelements:0x237{19

ba rriers aren t openmp implicit barrier wait: calcenergyforelems:391 0x237489
OpenMP Implicit Barrier Wait: LagrangeElements:0x236d89 s

r r OpenMP Implicit Barrier Wait: ViewCopy:0x22db97 s
p Og ess OpenMP Implicit Barrier Wait: ViewCopy:0x222997

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022
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3000 \

...as evidenced by
dips in power
usage
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Profile Formats

/7 /7 a /7 /7 i s /7
/NS 7 7 ;N N/ 7 VY Y Y A VARV )
" ti & t d t VAV AV A AV T A I A Y A A AV VA A A I A N A A A R Y
A mer coun er a a A AN AN AN AV AVAN /\ / wvl.3.1a0 f_ 0N IN_/IN___ /N /N_/ wv1.3.1a0

Flat profile:
* Kokkos deep copy: HIP -> Host _mirror

— Kokkos deep copy: Cuda -> Host mirror [ L -
I I k - cudaMemcpy h;p[f.?rr.: ‘ i
— Text summary to screen - all ranks L [ 0.153 Kokkos dee Host _mirror -> HIB
. — Kokkos deep copy: Host _mirror -> Cuda | Kﬂk:igtfin;'iilol f...CalcEnergyForElems
merged with MPI or HPX at end of L0100 codademcpy L o0e Gao era Kkkont o RanebeLior ()
4 BEUs Hemepy © - Kokkos::parallel f. orceForElems A
executlon — - chl_xcs: :;‘ri;allcl_ﬁ,..Caicﬁfnc:g}-t‘c:};icrr.s L Ja— iili KZKICS :Raigepcii:y>z>(]
. ktt’u: VCLdlkl(cll(krEs::...;:Ranr.;;ct’:iLcy>\>(] - ::parallel f. orceForElems B
. . — okkos::parallel f. ‘'orceForElems 7 L : void Kokkos::...rim 1:: 3
CSV (for Python Ingestlon) - GPU: void Kokkos RangePolicy> > () [ :::dtdli\cl . .K\an;.giféaslt‘c::ii;s>(]
— Kokkos::parallel f. ForceForElems B L : void KPKICS . -
— ﬁl f (- GPU: void Kokkos::... Kokkos::Cuda> >() | |- . )
TAU Pro es (ParaPro ) — Kokkos::parallel f...KinematicsForElems L . wvoid Kr\kkcs;; : :RangePolicy> >()
Task ra hs/trees - GPU: void Kokkos : :RangePolicy> >() | |- ::parallel f. .JuuQRegﬂ‘n}:crtlonf
° b— Kokkos::parallel f. adientsForElems - : void Kokkos::...:: :RangePolicy> > ()
g p ° - GPU: void Kokkos : :RangePolicy> >() | |— ::parallel f...SoundSpeedForElems
M h M — Kokkos::parallel f...nicQRegionForElems = :parallel f... EvalEOSForElems A
- HatChet_llke JSON (Stlll Worklng On - GPU: wvoid ch[cs::...::Rangct’cLLc}b >() — : void Kokk . :RangePolicy> >()
. . — Kokkos::parallel f... EvalEOSForElems A — ::parallel f. EvalEOSForElems F
importer library for Hatchet) L GPU: void KokKos::...::RangePolicy> >() || : void Kokkos::...::RangePolicy> >()
. — Kokkos::parallel f...teStressForElems A — L siparallel f...teStressForElems A
h . h h d h d — GPU: void Kokkos::...::RangePolicy> > 1 } GPU: void Kokkos::...::RangePolicy> >()
tt S’// atc et'rea t e OCS'IO L Kr‘k‘kr‘ ":atallol £. ..LQJL”Q:I;?f”LL;ni B g — . chkcs::parjilcilf, .LeSLressh'ciElems B ,
. . L 1PU: void Kokkos::... Kokkos ndas> > () GPU: void Kokkos::...rimental::HIP> >
Graphviz dot files 7
. . . oge 3 I
Txt files (similar to Trilinos profiler
p : cudaFree [¢} void oS::. :RangePolicy> >()
Output) B cudaMalloe II: Kﬂkkcs:.;arailcl r JLULLR}E’infiﬂJC"L

hipMemcpyAsync

Legend (Metric: time (inc) Min: 0.10 Max: 8.47) Legend (Metric: time (inc) Min: 0.10 Max: 12.84)

3 -8.47 11.56 - 12.84
Ia.jrsf 7.63 I;_w—u 56
4.29 - 5.96 6.47 - 9.02
B2.61-4.29 B 392 - 6.47
Bo.og- 261 B1.38-3.92
0.10 - 0.94 0.10 - 1.38
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https://hatchet.readthedocs.io/

Trace Formats

* OTF2uptov?2.3

— 3.0 has API changes, APEX hasn't been
updated yet

n
— Visualized with Vampir or Traveler / JetLag
— Problems with asynchrony, overlapping
timers, high th read Cou nts Kokkos: parallel_reduce [HPX] ZL29CalcCourantConstraintForElemsR6Doml... lel. Kokkos:parallel_reduc. [LCTURRTTMN  Kokkos:paraliel. [LWTTCHE
* Google Trace Events Format oo (me o'
. . - TIR T [ T 1T M
— JSON)support only (native support coming 2| E%. mE .l'l‘. EEE'. T
soon | rpman i
frrali - | |l Bz ") mawn 1)
— Visualized with Perfetto [ e dma @ man i
o | e Il dec_ | d| I
— Some scaling issues (memory lirmitof web Uil mma mimo ol
g bRscEDE (a1l N
browser) IR TT- TN N R
U B e I T oo N W
. . g EmEg | 0] gn i
— Handles asynchrony, overlapping timers T
just fine
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Scatterplots

Monitoring Data (periodic) Progress Data (events)

GPU: Device 0 Utilization % l S GPU: Bytes Allocated
100 5 10000000000
_j'“ = locality 0 —— locality 0
86 oM 702 8000000000 -~ Mean: 146870872.9
ERY B 6000000000
S 40 S 4000000000
20 2000000000
o ik Jm—
1 4 5 6 7 8 1 2 3 4 5 6 7 8
seconds from program start seconds from program start

: Device 0 Memory Used (GB) GPU: Bytes Freed

10000000000
—— locality 0 —— locality 0

1 T 1397 8000000000 ---- Mean: 147806181.6
210 6000000000
T 8 4000000000

value

2000000000 /\

0
1 3 4 5 6 7 8 1 2 3 4 5 6 7 8
seconds from program start seconds from program start
status:nonvoluntary ctxt switches GPU: Tdgtal Bytes Occupied on Device
175 —— locality 0 17500000000 l —— locality 0
150 e S | 15000000000 == Mean: 14515161638.2 -
© 125 » 12500000000
=100 310000000000
g 75 S 7500000000
50 5000000000
25 2500000000
0 0
1 2 3 4 5 6 7 8 1 3 4 5 6 7 8
seconds from program start seconds from program start
status:voluntary_ctxt_switches
—— locality 0
800 - Mean: 427.0

Zuo — e Example: Lulesh Kokkos with CUDA back end

200

il 2 3 4 5 6 7 8
seconds from program start

O
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Supported Programming
* HPX
* POSIX / C++ threads
* OpenMP/OpenACC
* GPU offload: CUDA, HIP, OpenMP target
* Abstractions: Kokkos, Raja
 MPI (subset)

* |n development: Intel Level0/OneAPI GPU support,
StarPU

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 21




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

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022



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

OpenMIP OpenACC

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 23




Kokkos and Raja ~
* C++ abstraction models for performance portability

* 1 source code implementation to target different -

architectural / model back ends RAJV
— 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

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022 I —




Examples: Lulesh with Kokkos
e https://github.com/kokkos/kokkos-miniapps

* Tested lulesh-2.0 mini-app (
https://asc.lInl.gov/codes/proxy-apps/lulesh)
o T

<> Code (O lIssues 1 11 Pullrequests 1 ® Actions [ Projects @ Security |~ Insights

¥ master ~ P 1branch © 0tags Go to file Add file ~ m About

Mini-applications that exclusively use
— p e n §) crtrott Fixes to get it work with HIP e508cdd onAug 31,2021 D13 commits the Kokkos programming model
lulesh-2.0 Fixes to get it work with HIP 15 months ago performance  programming-model
[0 README.md Add ExaMiniMD and HPCG 5 years ago eCs) iy Chminits
snl-prog-models-runtimes
—
README.md [ Readme
¥ 9stars
Kokkos Mini-Apps Repository © 31waiching
¥ 6forks
— This repository contains example mini-applications that have been written using the Kokkos programming model.
These mini-apps can be used as examples and performance comparisons against other models.
Releases

This repository only contains miniApps which do not have Kokkos versions in their originators repository on github.

There are more Kokkos versions of miniApps on github in the following repositories: No releases published

Figure: LULESH 2.0.3 executed with 64 MPI ranks, measured by TAU. Time spent in W el ks ool ol -
. . . . « ExaMiniMD, a moelcular dynamics code to MiniMD): -om/ecp-copa/ExaMini

main loop rendered every 100 timesteps by Alpine-Ascent. Clockwise from upper left: « MiniFE, a unstructured firte elements: https{github.com/MantevojminFE

Computed energy accumulated tlme |n maln Ioop tlme |n maln Ioop dunng Iast 100 = MiniAero, a unstructured finite elements (more complex than MiniFE): https://github.com/Mantevo/miniAero

« Snap, discrete ordinates neutral particle transport: https://github.com/UoB-HPC/SNAP-Kokkos

timesteps, A 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.

O
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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

I- I-il I <EEE SE; I l . <:::'liull I[::)I‘ \ IE:)‘EE! (:::I<:; ‘EE! I I (::l
[
Elapsed time: 8.9672% seconds

Total processes detected: 1

HW Threads detected on rank 0: 9@

Worker Threads observed on rank 0: 1

Available CPU time on rank 0: 8.86729

Available CPU time on all ranks: 8.967

minimum
1 Minute Load average : .68 717 . 640
CPU Guest % : . . 0.000
CPU I/O Wait % : . . .192
CPU IRQ % : . L0 .200
CPU Idle % : l. 95. 4z 97.679
ADIT Nirma & -« nnn nnn nnn
CCPU Timers
APEX MAIN
cudaDeviceSynchronize
cudaStreamSynchronize
GPU: Bytes cudaMalloc
GPU: EKokk ::parallel for [Cuda, Dev:0] IntegrateStresskF..
GPU: Device 0 Clock MeKokkos::parallel for [Cuda, Dev:0] EvalEOSForElems A
GPU: Device 0 ClocKokkos::parallel for [Cuda, Dev:01 CalcEneravForEle..
GPU: Device 0 MemoryKokk :parallel_for [Cuda gpy Timers
:parallel for [Cuda, o e e
:parallel_reduce [O GPU: Context

=
[e]

P
=

OO0 0O0O0O0
hwonho

GPU: Stream
:cuda_parallel launch
cuda_parallel launch
cuda parallel launc
cuda_parallel launch
cuda parallel launc
cuda_parallel launch
cuda_parallel launc
cuda_parallel launch
:cuda_parallel launch
GPU: Memcpy HtoD

=

=
=
o -] @

=
=
=

=
=
=

o

apex_exec --apex:kokkos_fence --apex:cuda \
--apex:monitor_gpu --apex:period 5000 \
${builddir}/lulesh-cuda/lulesh.cuda -s 256

=
3
Es

= =
= =
w

=
=
=

=

OO0 O0OO0OO0OO0OOOO
=
=

00 0000000

=
=

hwowohooodo

=

[=N=NNeNoleNoleNoNo ol

BN Www o

O
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Lulesh: HIP back end

GPU: Device 0 Device Busy (%)

100
Tocaiity 0
80 & | A & W Tean- 1714 hipDeviceSynchronize
3 60 H L - —~
S a0 \ v L e * —anoa . Mean: 36762721747‘
20 2 Pl A B 6 L)
9 g 5 = 3 = 10t .
: ¢ e 2 o 2 .o AP W e 1aNe BT Crntara ™oy e’ st e .
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Lulesh: OpenMP back end

[

—TTT T T T TT T T T

apex_exec --apex:kokkos_fence --apex:ompt --apex:ompt_details \
--apex:tasktree ${builddir}/lulesh-openmp/lulesh.host -s 256 -p -i 10

O

UNIVERSITY
OF ORRGON

SC22 | Dallas, TX | hpc accelerates. ESPM Workshop, Nov. 14 2022




Lulesh: HPX back end
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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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