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* E-commerce
e Search
* Advertisement
* Financing &
payment
* Video
* Logistics

All these services are
backed up by Alibaba
cloud
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 GPU accelerator powered
data center

www.alibabacloud.com
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GPU servers are managed
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However GPU
utilization is still low
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* GPU accelerated inference service pool: multi-tenant

* GPU resource pool over ethernet
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* Single GPU V100 system
* Model: resnet50
* Start inference server, capture NVML GPU utilization at backend

* Client performance test

concurrency

* multiple concurrent request, Srloi
* max allowed latency i |
: : Inference server Perf client
* desired batchsize I R
* Calculate server throughput i J neml
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GPU Utilization of Batch Size 1 and 8 Sampled by NVML
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GPU _utilization: Percent of time over the past
sample period during which one or more
kernels was executing on the GPU
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* The CUDA Profiling Tools Interface (CUPTI) enables the creation of profiling
and tracing tools that target CUDA applications.

 all event/metrics available in NVPROF

* sm_efficiency
* achieved_occupancy
e dram_read/write

* Single/double/half_precision_fu_utilization
* Collect GPU metrics during runtime
* 1%-10% overhead
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CUPTI SM Efficiency
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SM Efficiency
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SM efficiency: The percentage of time at least one
warp Is active on a multiprocessor averaged over all
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multiprocessors on the GPU.
CUPTI is what we want.



Explore two processes GPU £ AlbabaCloud| OQS

sharing
* We used cupti to capture GPU elapsed cycle and SM_active_cycle

One Alexnet program running
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sharing

2 Concurrent Tensorflow Alexnet Inference application share GPU
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Explore multi-process GPU € AlbabaCloud| OQS
sharing

2 Concurrent Tensorflow Alexnet Inference application share GPU
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* Single GPU V100 system
* Model

* resnetb0

* Inception

* Batchsize 4

© 2019 Alibaba Group
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Resnet50 Baseline Running two inference services
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* Each model is implemented as GPU
0Dz ReposITORY stream, can be run concurrently on
GPU
e better control with scheduler

o

NVIDIA Tensor RT
Inference Server
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Nvidia inference server

GPU Activity Over Time

Compute modelO

Compute model1
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1 server vs 2 server € Albaba Cloud| Q)
performance comparison

Inception + resnetb0, batchsize8, one instance
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* GPU accelerated inference service pool: multi-tenant

* GPU resoutce pool over ethernet
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* Each Al application has different

CPU/GPU ratio
* many types GPU servers

DGX2

1U GPU server

e Single GPU card and GPU server is
becoming so powerful, cannot be
fully utilized
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Distributed storage system-big €2 Albabaclou| OQS
success

e seperated CPU(client) and
S St storage(chunk server)
e Stable
 High performance
* Easy to maintain
* Low cost
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GPU pool over ethernet

CUDA
Runtime
Proxy

Client

CUDA Application
like TensorFlow (GPU version)

CUDA Libraries
(like cuDNN/
cuBLAS)

Proxy

CUDA
Driver

Proxy

Communicator
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TCP/RDMA

Communicator

|

API Service

Real CUDA Runtime/Library/Driver

Server

Components can be generated automatically with minimum manual work

Components can be shared by GPU/FPGA/etc.

© 2019 Alibaba Group




Challenge 1-A lot of CUDA £ Aibaba Clout| OQ
AP 1 Gt Senion P

* A intermediate and auto-generated YAML file to detine the APIs that
need to be forwarded to remote servet.

* Need to add some information on pointer arguments manually

: "cudaError_t"
: cudaGetDeviceProperties

: "struct cudaDeviceProp *"
i prop

1 1

: out

: sizeof(struct cudaDeviceProp)
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Challenge 2-Host memory

* With remote GPU, we need to detect such memories in CUDA kernel
parameters to make sure the function correctness

e cudaMallocHost
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Challenge 3 - Hide API €2 AlbzbaCloud| OQ
forwarding Latency

* Changing blocking API calls to asynchronous calls
* Benefit: 2x speedup

After
Before

04,699.99 ps ,704,789.99 ps 75,150 ps 1,379,200 ps
322 ps 150 ps

API run time in client T T R—
o o 3 e o = o

APl run time in server Em OB OE g O E = |
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To make it easy to benchmark Al accelerators

e website: https://aimatrix. ai
e Code repo: https://github. com/alibaba/ai—matrix




C) AlibabaCloud ‘ QR

Worldwide Cloud Services Partner

1
Zedj-0c1eusal
. e

o

2000
1800
1600
1400
1200
1000
800
600
400
200

“ Zedj-geAauondaoul
“ Zedj-gauondaoul
— oLd)
I -2/-1eusai-uondeoul
[] 2ed)
m I -c/-1eusel-uondeoul
&
| —-—
@ I —
T OlGjeuSIDOCD
&
D) £ G
O o 2
C 9c
QS L
o
g c°
- £ S
O 25
(@] I
=Z 2 cedj-glieusal
- =g —
le mlu mw
()]
P = B
b % I ©_.Qu_. ¢S llausal
o[ T
o -
* v 2edj-gGlieusel
@ ]
(i
° 1
Q¥ —
m 9| dJ-0Gl1eusal
— —

puUooag/sabewl



C-J Alibaba Cloud | QEX)
Summ ary Worldwide Cloud Services Partner

* GPU accelerated inference service pool: multi-tenant
* GPU resource pool over ethernet
* All results are preliminary and we are actively working on it

e Discussions and collaborations are welcome

* Email: .jin@Alibaba-inc.com
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Thanks!
Q&A
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