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Three Big Stages in Machine Learning Pipeline

Raw Data Training Samples

» -— B

%DLIH : Model Deploy

Business Requirement Inference Output
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Adlik: A toolkit fo accelerating DL inference on specific

h-alrlge‘gﬂageexisting solutions (TFLite, TensorRT, OpenVINO et.) and provide a universal entrance
» Easy to migrate from one hardware to another
» Easy to expand to support new inference frameworks
« Automatically decide optimal engineering parameters (backend, batch size etc.)
* No learning curve required to select the appropriate solution for model deployment
* No tedious tuning work to meet performance reqgirements (latency, thoughput, resource constrains).

Benchmarking Training Parameter Format Marketplace Inference
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Adlik Architecture

big model small model
fp32 int8

Image-based ' Image-based File-based Binary-file File-based
Engine + Model Engine Model Engine Model

Cloud Deployment Edge Deployment On-device Deployment
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® Supporting multi-nodes and
multi-GPU pruning and tuning.

® Supporting channel pruning and
filter pruning, reducing the
number of parameters and flops.

baseline 76.19% 25.61M 99MB
pruned 75.50% 17.43M 67MB

baseline 5.10*10 7.2 pcs/s
pruned 3.47*107 9.57 pcs/s
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Model Optimizer Quanizig

® Supporting 8-bit Calibration
Pre-trained FP32 Model Quantization.

® Quantizing process needs only a
small batch of datasets and few

{ _ ] minutes.
Quantizer
baseline 76.19% 25.61M 5.10*107
INT-8 Inference pruned 75.50% 17.43M 3.47*107

pruned+quan 75.3%  17.43M 3.47*107
tized(TF-Lite)
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99MB
6/MB
18MB
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Model Optimizer: Knowlede Distillation

® Reduce the scale of the
small model, and
decrease the number of
parameters and flops.

soft target

® Increase the performance
of the small model.




Model Optimize Coilr

* onnx

TensorFlow
Saved model

OpenVINO
IR model

TensorRT
Plan Model

Tf Lite
Lite model
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® Supporting several original
trained model formats and
target runtime formats with
unified compiling request.

® Support DAG generation for
end-to-end compilation of
models with different
representation.

® Support model quantization
for TfLite and TensorRT.



CCOW |, Thete® s+

T OPENSOURCE CHINA Open Source China | =
= ornsourceworo  ipen Source World Summit | 58

Adlik Inference Engine

® Model upload, upgrade,
versioning, inference and
monitoring

® Unified inference interface

RPC server

model 1

® Unified management and
scheduling of multi-runtime,
multi-model and multi-instance

\ V1 V2 V3 )

Model
Manager

Scheduler

model 2

® Supporting hybrid scheduling
of ML and DL inference runtime

\ V1 V2 V3 )

[ TensorFlow M TensorRT I TFLite I ML ]

CPU/GPU CPU GPU S CPU
GPU 4

® Easy to expend

N
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Adlik in Cloud Naive Enirment

docker run -it --rm -v /media/B/work/keras:/model 10.233.170.2:5000/adlik/model-compiler:7.0 10.0 bash
root@ecaf2fdl6421:/# cd model/
root@ecaf2fd16421:/model# python3 compile model.py

Source type: ONNXModelFile.

Target type: OpenvinoModel.
Compile path: ONNXModelFile -> OpenvinoModel.

{'status': 'success', 'path': 'model tf yolov3 608 128/yolov3 1.zip'}

docker run -it --rm -v /home/t630/zkl:/model -p 31000:8500 10.233.170.2:31000/00253486/adlik serving-openvino:latest bash

/# adlik-serving --model base path=/model/yolov3 repos/ --grpc_port=8500 --http port=8501
I adlik serving/server/core/server core. 41 Adlik serving is running...
I adlik serving/server/grpc/grpc_options 88] grpc server port: 8500

I adlik serving/server/grpc/grpc_server, 4] grpc server is serving...
I adlik serving/server/http/http options 35] http server port: 8501

python3 yolov3 client.py -n yolo4l6 -b 1 dog.jpg
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Automatic Test

« A containerized solution which could automatically execute all test steps.
« Support all compilers and runtimes integrated in Adlik.
« Usage scenarios: DevOps, Benchmark test, etc..

Adlik

Prepare Test Env

inference result
performance:
e Tail latency
* Image processing
efficiency

Build runtime

Compile model

Start engine

Execute test
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Use Case: Adlik for O-RAN

ML Model lifecycle (alternative view of slide-9)

. I
A ;
e, Deploy :.\- —Jd’— — “
Ll Untrained ;‘ 7
) Model é : I
i Package

ML Modeler _‘SEI-.ICE. Ela,gsﬂ "

Design ML Training Decigner 4
= o od

Medel Cache

Catalog
ML Designer —

Upload

Non-RT RIC
rained Model

ML Training Hosts*
(Train & Retraim Models)

ML models (locop 3)

Publish to o1 deploy models]
Mon-RT RIC rCM‘. . )
Al (policies for models)

ML models (loop 1)
5G

Base Stations
_______________ ==

LF# Incubating

-
ey [ =

O

* ML Training host can be part of non-RT RIC or can executed
offline

Select Training
Data Data Lake

Real Time Datal
Collector

01 (PM data to ML training
host)
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Adlik Development Status

Release 0.1.0: _

Initial Commit: Supporting ARM cpu Release 0.3.0: s
Supporting h5,ckpt to be Supporting Optimizer Support knowl:edge d't'”a.t'on'
compiled to Tensorflow serving, Supporting ML; Support more framework; .
TensorRT, OpenVino Auto Test framework Introduce AutoML into Adlik;

Supporting custom-defined runtime Release:

Supporting custom-defined service core; Release 0.2.0:

Supporting multi-model management and Adlik Cloud Service;

scheduling; Hybrid scheduling of ML and DL inference

jobs;

New compiler framework;
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Welcome to join Adlik!
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Let's embrace era of open source!





