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What’s new?

* Systematic collection of data from finetuning experiments and
traces across multiple state-of-the-art accelerators.

* Data reported to Weights and Biases
* Trace produced in CTF or Nsys.
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Novel Accelerators S—

AMD Instinct MI300A accelerated processing units (APUs)
combine the power of AMD Instinct accelerators and AMD

EPYC™ processors with shared memory to enable

enhanced efficiency, flexibility, and programmability. They
are designed to accelerate the convergence of Al and HPC,

° AM D MISOO a Unlfled memory M : f helping advance research and propel new discoveries.
* GH200 (All in one chip, not unified)

228 CUs 128 GB 5.3TB/s

228 GPU Compute Units 24 "Zen 4" x86 CPU Cores 128 GB Unified HBM3 5.3 TB/s Peak Theoretical
Memory Memory Bandwidth

Datasheet

NVIDIA

NVIDIA GH200 Grace Hopper
Superchip

The breakthrough processor for large-scale Al and
high-performance computing (HPC) applications.
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Some challenges with working with new Acc.

* Libraries might not be optimized.

e System must be properly configured to fully take advantage of
features such as unified memory.

* They may appear to underperform because of bad config of library
support.
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Accelerators and Models used

* AMD MI300A * Llama 3
* AMD MI210 * OPT (Open source of GPT 3)
 NVIDIA GH200 * Bloom

* NVIDIA RH100
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How we analyze the data?

TRACE

Weights & Biases COMPASS

INCUBATOR
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Using Wandb
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Finetuning for 10 iterations

CTF format trace

¥ trace-1148738
¥ & Processes
v i 1148738

v @ HIP

v i 1153490
¥ & HIP

¥ & Queues
v i ROCm Agent 2
¥ i Queue 0

Nvidia trace

~ Processes (12)
~ () [2277905] python
» CUDA HW (0000:25:00.0 - N
~ Threads (290)

~ v [2277905] python ~

0S runtime libraries
CUDA API
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Kernel
Memory
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I
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(P~ P-) [P = P = *-) r-) P-J
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pthread_cond_wait [ pthread_cond_wait [ pthread_cond_wait | [ pthread_cond_wait | [ pthread_cond_wait | pthread_cond_wait || | pthread_cond_wait | [ pthread_cond_wait | [ pthread_cond_wait [ pthread_cond_wait
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Analysis of a single Iteration of Bloom model

¥ trace-1148738
¥ i Processes
v i 1148738
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¥ i 1153490
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¥ & Queues
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v & Queue 0
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& Flame Graph Selection (new Callstack) X
W v 151 8
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¥ trace-1148738
¥ Processes
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0 ipGetLastError
¥ 1153490
HIP
¥ Queues
¥ ROCm Agent 2 Trace HIP

¥ Queue 0
0 void at::native::vectorized elementwise kernel<4, at::native:...void (anonymous namespace)::softmax_war|

forward<float, float, float, 8, fal... H H B, 2, void at::native::gpu_kernel impl n...void at::native::vectorized elementwise kern...
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Integration of GPU counter data in TC with
cripts

e *%=% Requires LLTNG ust
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@ Scripted analyses
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Scripting with TC to add GPU metrics

Al Histogram [ Properties L[l Bookmarks [ script_test.js x

’ -
| type niter text

90 - L‘
Name Legend

w |=| OCT21/ust/uid/1000/64-bit

GPU_% 80 -
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GPU_Power_W
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=
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=]
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20 -
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18:28:30 18:28:35 18:28:40 18:28:45 18:28:50 18:28:55 18:29:00 18:29:05 18:29:10 18:29:15 13:29:20 18:29:25 18:29:30 18:29:35 18:29:40 18:29:45 18:29:50 18:29:55
024-10-21 18:29:21.125594290 T2: 2024-10-21 18:29:20.894101240 A: -0.231493050s (-231.5 ms)
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Visualizing Hip Activity of Queue O

[ Statistics = Flame Chart (new Callstack) X

B DG BT
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Function

13:30:02.600

¥ trace-3047602
v i Processes
v & 3047602
v i@ HIP
= hipLaunchke — (IEIETES |1 HMDE @60 R PE00S
v i 3049934
v & HIP

o vemc...

LRl LR R R (]
v & Queues ‘ ‘
¥ & ROCm Agent 4
v & Queue 0
= void at:nati NN | I = B

Ay Event Density =g Progress = Weighted Tree Viewer (new Ca & Flame Graph Selection (new [T Descriptive Statistics X |__ Function Durations Distributi ] Descriptive Statistics = Weighted Tree Viewer (newCa = 8

b

Level Minimum | a Maximum Average Standard Deviation Count Total
w trace-3047602

Total 70 ns 83.419s 634.717 ps 131.317 ms 489763 310.861s

[ seecion T T T osime] 302050s] 31036ays] 5203 io1oarn |
hipLaunchKernel 2.84 ps 7.034 ms  74.466 ps 648.104 ps 1193 88.838 ms
void at::native::(anonymous namespace)::multi_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListMetadatz 55.081 ps 143.241 ps  94.283 s 21.954 ps 144 13.577 ms
void at::native::(anonymous namespace)::multi_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListMetadata 24.6 us 126.681 us  95.898 ps 16.759 pus 144 13.809 ms
void at::native::(anonymous namespace)::multi_tensor_apply_kernel<at::native::(anonymous e)::TensorListMetad: 61.881 ps 125.961 ps 98.73 s 17.719 ps 144 14.217 ms
ative::(anonymous namespace ulti_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListScalarLis!  62.12 ps 125.561 ps  94.198 ps 19.81 ps 144 13.564 ms
ative::(anonymous namespace):multi_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListMetadatz 58.321 us 123.721ps  78.233 ps 22.434 ps 144 11.266 ms
ative::(anonymous namespace, ulti_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListMetadatz 68.241 ps 122.002 us  94.253 ps 20.109 ps 144 13.572 ms
void at::native::(anonymous namespace)::multi_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListMetadatz  68.24 us 120.081 us  94.667 ps 22.344 ps 47 4.449ms
void at::native::(anonymous namespace)::multi_tensor_apply_kernel<at::native::(anonymous namespace)::TensorListMetadata  22.92 ps 62.961 us  53.385 s 12.998 ps 133 7.1ms
void :vectorized_elementwise_kernel<4, at::nativ UnaryFunctor<float, float, float, ative::binary_internal::Mull 58 ps 58 ps 58 ps 3 § 58 ps
void at::j ::vectorized_elementwise_kernel<4, at::native::CUDAFunctorOnSelf_add<float>, at::detail::Array<char*, 2>>(in 56.961 us 56.961 us  56.961 ps 1 56.961 ps
void at::j ::(anonymous namespace)::CatArrayBatchedCopy_contig<at::native::(anonymous namespace)::OpaqueType<4u 5.52 ps 56.481 ps  39.227 us 29.194 ps 3 117.681 p
void :Ipnorm_cleanup<float, (at::native::NormType)1, float, float>(float const*, at::native::TensorListAddresses, int) 45.32 ps 45.32 ps 45.32 ps 1 4532us
hipGetDevice 70 ns 14.08 ps 128 ns 515 ns 1589 204.502 p
void at:native:reduce kemel<512. 1. at::native::ReduceOn<float. at::native::NormTwoOns<float. float. float>. unsianed int. fic 4.6 us 4.6us 4.6 us e 1 4.6us
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* TODO:
Add a Pie Chart

Display the
functions without
all the signatures



Future works

* Human Readable names for functions in Queue 0

* Integrated stats view on for events in Queue 0

* Comparative analysis of duration of function calls across different
accelerators
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