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& Three Big Stages in Machine Learning Pipeline
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There are still many technical difficulties (both deployment and inferernce) in Al
application stage that Adlik can help to solve.
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AdlikZ2s

Model Optimizer & Compiler: boost computing efficiency, reduce power consumption and latency
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Adlik Engine: support three kinds of deployment environment
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Adlik Feature: BI#;

[ ] Filters * 4 . %g¥S2GPUSIKMIARAR

o HIFBIEEH, Fofitersit:, BEMBHEIPER

3 Channel Input Maps * 4  jsms@Fiops.

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

ResNet-50 Inference speed

baseline 5.10*107 7.2 pcs/s

- pruned 3.47*107 9.57 pcs/s
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Adlik Feature: z=x18 i ATF S
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Adlik Feature: Model Optimizer

s XEFZHIMASHEE, ARURTREERE

o ZFFSLItRAEZENPTQ, ENTRERIFE /L
S HHEFNIR G BT B HUAT PASE A o

Pruner/Distiller

ResNet-50 2561015 3899M 76. 174%

+ pruned(72.8%) 6954152 1075M 72.28% 27M

/ + distill 6954152 1075M 76.39% 27M
+ quantize 75.938% 7.1M
Model Optimizer Result: 7.1/99 = 7.2%
© ZTE All rights reserved : - ZTE q'_'].'-“;l{-

Eval Checkpoint




AT A

Adlik Feature: Model Optimizer

Inference Benchmark Result: ResNet- INT8 |FP32_prun | INT8_prun
50 ed ed

Latency(ms) 6.74 2.82 3.32 1.34

* =T MLPerf SingleStreamt==\ Batch size: 1, ZXCLOUD R5300 G4; Intel(R) Xeon(R) Platinum 8260

CPU @2.40GHz

- ResNet-50 “ INTS FP32_pruned INT8_pruned

) Latency(ms)  22.56 6.35 6.63 2.09
sync
* ETOpenVINO Benchmark Mode FPS 526.83 1863.60  1782.49 5685.45
Latency(ms) 5.24 1.82 2.45 1.28
Sync
Mode FPS 190.73 549.93 408.03 781.56

Batch size: 1, ZXCLOUD R5300 G4; Intel(R) Xeon(R) Platinum 8260
CPU @2.40GHz
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Adlik Feature: Model Compiler

Keras
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Te”SfVFFLO s i Al ZEBIRERB BHARIS1T
At iR Bz
OpenVINO
PyTorc R model J . THEMEDAG ERISHSIRE
h RERIAETCHGE IR
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Adlik Feature: Adlik Inference Engine

SENIng Engine
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Adlik Feature: Adlik Serving SDK S

[ Adlik Serving Engine ]

Serving SDK e Ctt AP
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Usecase: =FE4 M A

Docker Environment

docker run -it --rm -v /media/B/work/keras:/model 10.233.170.2:5000/adlik/model-compiler:7.0_10.0 bash

root@ecaft2fdled2l:/# cd model/
root@ecaf2fdled2l: /model# python3 compile model.py

Source type: ONNXModelFile.

Target type: OpenvinoModel.

Compile path: ONNXModelFile -> OpenwvinoModel.

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

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

/# adlik-serving --model_base_ path=/model/yolov3_repos/ --grpc_port=8500 --http_port=8501
I adlik_serving/server/core/server_core.cc:54] Adlik serving is running...

I adlik_serving/server/grpc/arpc_options.cc:88] grpc server port: 8500

I adlik_serving/server/grpc/grpc_server.cc:24] grpc server is serwving...

I adlik_serving/server/http/http_options.cc:35] http server port: 8501

python3 yolov3_client.py -n yolod4l6 -b 1 dog.jpg

Kubernetes Environment

kubectl create -T compiler.yaml
pod/model-compiler created

kubectl get pod | grep compiler

model -

1s

yolov3

kubectl create -f openvino-serving.yaml

kubectl get pod | grep openvino-serving

Running

1/1 Running

kubectl create -f openvino-svc.yaml

kubectl get pod | grep openvino-serving
NodePort 10.254.255.197 <none= 8500:31501/TCP

python3 yolov3 client.py -b 1 dog.jpg
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Usecase: O-RANIRZE

ML Model life

Ve

* ML Training host can be part of non-F
offline

16

RAN

L1l & M€ &

O-RAN.WGZ2.AIML-v01.02

Revision History

Date Revision Author Description

2020.08.31 01.02.00 R. Jana Clean Baseline doc

2020.08.31 01.02.01 Intel, ATT, Adding approved CR INT.A0-2020.07.06-WG2-CR-
CMCC, Altran, 0001-AIML model termination procedure-v03.docx
Samsung

2020.10.09 01.02.02 IBM, ZTE, IBM.AO-2020.06.05-WG2-CR-0001-AIML-v05 .docx
CMCC

2020.11.29 | 01.02.03 Intel, Samsung, INT.AO-2020.10.19-WG2-CR-0006-Reinforcement
Amdocs Learning-v02.doex

2020.11.29 | 01.02.03 Intel, Samsung, INT.AO0-2020.10.19-WG2-CR-0007-DS for RL-
Amdocs v04.docx

2021.01.16 | 01.02.04 IBM IBM-2020.06.05-WG2-CR-0002-AIML-v11.docx

2021.01.16 | 01.02.04 IBM IBM-2020.06.05-WG2-CR-0003-AIML-v08.docx

2021.01.16 | 01.02.04 NOK NOK-2020.11.26-WG2-CR-0001-ModelLifecycle-

v03.doex
2021.02.23 | 01.02.04 ZTE, CMCC ZTE.A0-2020.06.03-WG2-CR-001-AIML-v8.doc
2021.03.11 01.02 Editorial updates for publication
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Adlik Practice: #EEIE 4L

PR ATT &

Stride Optimization ( Resnet-specific)

BN Fold =
z = W * —|— b III —i;__
before U PR ==
out =7 ——=+p0 W (64x64x3x3) ;o=
Vo2 +e TN
\L W BatchMormalization 4:_12:*
Weold =Y * —FF—=—= T
v o2 le (54 =
after o° +¢€ ;‘“{M{ ’ =
b— 3 ’ =
biold =¥+ ——=—— + mean (64) =
vV 0%+ € var {543 /——':E\
| ,/ =_—T—_
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BatchNormalization I ‘:‘l-,_f' ',' a enc ms
Cache / / e = = y
mean {64} g' 'l’ _
Memo ’ l ’ l , l ens = | Benchmark 12.09
ry = !/ C
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Conv Conv ! ?:——']:\’)
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2 —
= ride
= .. 6.7 14.24%
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Adlik Practice: OPEELL S

Stepl Schedule parameter optimization for single op Step 2: Schedule parameter optimization in graph vfew

! Layou Tanstom —>

sl Schedule
ey oo Parameters
\ oo Optimizatio
o n Algorithm

Generate schedule based on
schedule parameters and template
Execute the program and collect

S Schedule

~

. Template
‘/\? Optimized schedule

parameter performance information using
VTune (Hostpot,/Memory
Schedule Consumption/Memory Access)
. Parameter

' A s Search -

INTELVTUREP

INTELVTUNEPR

Schedule
Performan

Schedule

1x3x224x224

INTELVIUNEP

W (64x3x7x7)

kernel_shape = 7,7
pads=3333
strides = 2, 2

'CPU Micro Architecture

operator workload
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Adlik Practice: Dense OPi&it
[ [ [ I
| | | |
thdO :thdI a | b e : f ae+bg :af+bh
output - F————— —F————- = —fF———— r——— -t e
— | thd2 |thd3 c | d X g | h —> |ce+dg |cf+dh
[ [
| [
| |

— ot — — e M e f M M e m— — — '_ ..................................................................... —

SIMD ( Computing block )

Layout Reorder

ODPDODDDDDDD
0¥ ON ONONONONON(
O NONOEOEOEOEOIN(
OROBONONONORO

I

i

i

i

i

i

i

i

|

L | :
Parallelization | Blocking

I

i

i

i

i

! m, Kk Kk,n m,n
I

i

i

i

D
D
D
D
D
D
D

m: 4X/8YMEZEIEE; n: BIX/NY/ZmmANEFIERREEIZITIRE

Benchmark test by google/benchmark
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Adlik Practice: EFRLAJE,

i

- EJ%E? NFRATT 4
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Cost Model le—Inference Measurement
Initial
Schedule
Template
¥ ¥
Operator RL-based ; chedule Configs:
; - < Sampling Code
C&mputauan *  Search * Algorithm shetches_. and Carsdon
orkload Agent configs Sampled annotations
configs
pLikl
LA
Device Micro Architecture
Agent AR E
&F Ansor 1. &R #Ecost modelR niE EE B AT
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Adlik Practice: CPURI S EREITE 4L

Carnegie Mellon

Example Memory
Hierarchy

CPU registers hold words

Smaller, retrieved from the L1 cache.

faster,

and L1 cache holds cache lines
costlier retrieved from the L2 cache.
(per byte) L2:

storage L2 cache holds cache lines
devices

retrieved from L3 cache
L3 cache holds cache lines
retrieved from main memory.
Main memory holds
disk blocks retrieved

from local disks.

Main memory
(DRAM)

Larger,
slower, L4
and
cheaper
(per byte)
storage | &.
devices
Local disks hold files
retrieved from disks
on remote servers
Bryant andl 'Hallaron_Computer Systeme: 5

Local secondary storage
(local disks)

Remote secondary storage
(e.g., Web servers)

Percpective Third Frition
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Adlik Practice: DLZ%i%28 i

I |F < )@ /I—Iigh Level Code \
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Compiler Frontend - KETIE
l Graph . HIERE
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15 B & B
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SR IrIZE

| IWBWiki:
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| MEAKE: Adlik_Al
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| XNFE5=.
https://www.zhihu.com/column/adlik
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(Adlik, iIEATEEFMFATR)

Kuberneteson Kubernetes on Al & Edge DayS
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