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A Study on the System for Al Service Production
Yong-Geun Hong'

ABSTRACT

As various services using Al technology are being developed, much attention is being paid to Al service production. Recently, Al
technology is acknowledged as one of ICT services, a lot of research is being conducted for general-purpose Al service production. In
this paper, I describe the research results in terms of systems for Al service production, focusing on the distribution and production
of machine learning models, which are the final steps of general machine learning development procedures. Three different Ubuntu systems
were built, and experiments were conducted on the system, using data from 2017 validation COCO dataset in combination of different
Al models (RFCN, SSD-Mobilenet) and different communication methods (gRPC, REST) to request and perform Al services through
Tensorflow serving. Through various experiments, it was found that the type of Al model has a greater influence on Al service inference
time than Al machine communication method, and in the case of object detection Al service, the number and complexity of objects
in the image are more affected than the file size of the image to be detected. In addition, it was confirmed that if the Al service is
performed remotely rather than locally, even if it is a machine with good performance, it takes more time to infer the Al service than
if it is performed locally. Through the results of this study, it is expected that system design suitable for service goals, Al model development,
and efficient Al service production will be possible.

Keywords : Artificial Intelligence, Object Detection, Al Inference, Al Production, Edge Computing
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Fig. 1. General Procedure of Al Service Development[6]
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docker run Y,
--name=tfserving \
-d \
-p BS@9:B588
-p 85@1:8581 %
-v "${pwd)/obj_detection: /models/3model_name" \
-e MODEL_WNAME=$model_name ',
-¢ OMP_NUM_THREADS=$num_physical_cores \
- TENSORFLOW_INTER_OP_PARALLELISM=2 Y
-¢ TENSORFLOW_INTRA_OP_PARALLELISM=%num_physical cores %
intel/intel-optimized-tensorflow-serving:latest

Fig. 4. Code for Execution of Tensorflow Serving
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Aol AgsHE Al 2% Intel CPUS ARSEHS
&, Intel CPU SHo|A 2Zgtd JIEAs B2 AHEst
1A; SHATE E9E Intel AlOIA Algshe w2t 22 w2t
o A4 E5t HAH 9 AFAS AvaE ATstait

sheict.
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- TENSORFLOW_INTRA_OP_PARALLELISM : 7}&%t
CPUY &F =& 7
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Fig. 10. Latency of Object Detection in Edge Device

Table 1. Average Latency Time of Each Machine

Client Cloud Edge
machine server device
Latency(ms) 7455273 | 4400102 | 1631.2673
(rfen, grpe)
Latency(ms) 791.8478 | 453.0116 | 1661.1157
(rfen, rest)
Latency(ms) 203844 | 157852 | 24.4399
(ssd-mobilnet, grpc)
Latency(ms)
(ssd-mobilnet, rest) 50.6048 45.1852 68.3328
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Table 2. Average Latency Time of Each Machine
of Image-2 in Remote

Client Cloud Edge
machine server device
Latency(ms) 473786 | 535302 | 1148.077
(rfen, grpe)
Latency(ms) 61609 | 941.201 | 2655.285
(rfen, rest)
Average Latency(ms) 544.938 738.252 1901.681
(rfcn)
Latency(ms)
(ssd-mobilnet, grpc) 24.838 61.947 4925
Latency(ms)
(ssd-mobilnet, rest) 62.193 24838 1719.862
Average Latency(ms)
e o 43516 | 43393 | 1106.181
AveraifnsL)atenCY 204227 | 390.822 | 1503.931

Table 3. Average Latency Time of Each Machine
of Image-7 in Remote

Client Cloud Edge

machine server device
Latency(ms) 740.549 | 802509 | 1364.712
(rfen, grpe)
Latency(ms) 832748 | 888.798 | 2565.98
(rfen, rest)

Average Latency(ms)
786.649 845.654 1965.346
(rfcn)

Latency(ms) 21616 | 55606 | 337.374

(ssd-mobilnet, grpc)

Latency(ms)
(ssd-mobilnet, rest) 50.47 246.798 1612.187
Average Latency(ms)
(ssd-mobilenet) 36.043 151.202 974.781
Average Latency 411346 498,428 470,063

(ms)
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