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Docker 0 OO0 [

00000000000 DO0O000D0ODDO docker-composeyml OO0 OO0O0O0OOOOOOODOO

ubuntu@ip-172-31-35-104:/zhong/flask-xray$ tree ./ -L 2

A

??? covi dl9 (Fl ask+Guni corn cont ai ner and
Tensorfl ow Serving container will mount here)
? 0 ?2??
app. py (Flask main app
Bot h web application and APl service interfaces are defined and i npl enented here)
? ??? covi d19 _nodel s (Tensorfl ow nodel s

are published and version
ed here for image classification Tensorflow Serving container with CPU)
? ??? Dockerfile (Flask server with Gunicorn:
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C\VD [ "guni corn”, "app:app", "--bind", "0.0.0.0:5000", "--workers", "4", "--threads”
"2"])
? 2?7

nodel s (Models in .h5 format for Flask app and APl dem

o of heatnmap generation by grad-cam on X-Rays)
? ??? __pycache__

? ??? README. nmd
2

22?2
requi renents. t xt (Python packages needed for the full Flask+Gunicorn app

s)

? ??? scripts

? ??? static (Wb static files)

? ??? tenpl ates (Web rendering tenpl ates)

? ??? tensorfl ow_serving (Config file for tensorfl ow serving service)

? ??? test_images

??? covid-fastapi (Fast APl +Wvi corn cont ai ner and

Tensorfl ow Serving with GPU container will mount here)

?  ??? covidl9 nodel s (

Tensorfl ow servi ng GPU nodel s
are published and versioned here for inage classification)
? ??? Dockerfile (Wvi cor n+Fast API
server are started here:

)
?  ?2? main. py (Fast APl app

both web application and APl service interfaces are defined and inplenmented here)
? 0 ?2??
nodel s (Models in .h5 fornmat for FastAPlI app and APl deno
of heatnap generation by grad-cam on X-Rays)
??? __pycache__
??? README. nd
??? requirenents. txt
??? scripts
??? static
??? tenpl ates
??? tensorfl ow _serving
??? test_images
??? docker -
conpose. ym (Ful'l stack Do
cker definition file. Version 2.3
is used to accommodat e Docker GPU "nvidia runtine", otherw se can be version 3.x)
??? haproxy ( HAPr oxy
docker service is defined here. Note: sticky session can be defined for backend LB
)
? ??? Dockerfile
? ??? haproxy.cfg
??? not ebooks (Jupyt er Not ebook
contai ner service with Tensorflow 2.2 and Tensorboard etc)
??? Dockerfile
?2??
not ebooks (Sa
npl e notebook files to
enul ate external APl dient apps for functional tests and
APl benchmark tests in Python on the | oad bal ancer etc)
??? requirenents. txt

NN ) ) N N ) N

0000 docker-compose.yml OO Covid-19XOOOOOOOOOO OO0DO0O0O integratedML-demo-template O
docker-compose.ym OO0 000000000 O0O0OCOOOOO0OOOO
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Oooog
000 docker-composeup-d0 0000000000

ubuntu@ip-172-31-35-104:~$ docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

31b682b6961d iris-aa-server:2020.3AA "/iris-main” 7 weeks ago Up 2 days (healthy) 2188/tcp, 53773/tcp,
54773/tcp, 0.0.0.0:8091->51773/tcp, 0.0.0.0:8092->52773/tcp iml-template-masteririsimlsvrl

6a0f22ad3ffc haproxy:0.0.1 "/docker-entrypoint...." 8 weeks ago Up 2 days 0.0.0.0:8088->8088/tcp flask-xraylbl
71b5163d8960 ai-service-fastapi:0.2.0 "uvicorn main:app --..." 8 weeks ago Up 2 days 0.0.0.0:8056->8000/tcp
flask-xrayfastapil

400e1d6c0f69 tensorflow/serving:latest-gpu "/usr/bin/tfserving..." 8 weeks ago Up 2 days 0.0.0.0:8520->8500/tcp,
0.0.0.0:8521->8501/tcp flask-xraytf2svg21

eaac88e9bla7 ai-service-flask:0.1.0 "gunicorn app:app --..." 8 weeks ago Up 2 days 0.0.0.0:8051->5000/tcp flask-
xrayflaskl

e07ccd30a32b tensorflow/serving "/usr/bin/tfserving..." 8 weeks ago Up 2 days 0.0.0.0:8510->8500/tcp,
0.0.0.0:8511->8501/tcp flask-xraytf2svg1l

390dc13023f2 tf2-jupyter:0.1.0 "/bin/sh -c '/bin/ba..." 8 weeks ago Up 2 days 0.0.0.0:8506->6006/tcp,
0.0.0.0:8586->8888/tcp flask-xraytf2jptl

88e8709404ac tf2-jupyter-jdbc:1.0.0-iml-template “/bin/sh -c ‘/bin/ba..." 2 months ago Up 2 days
0.0.0.0:6026->6006/tcp, 0.0.0.0:8896->8888/tcp iml-template-mastertf2jupyterl

0 docker-compose up --scale fastapi=2 --scale flask=2-d O 00000000 20 Gunicorn+Flask 0 OO0 20
Univcorn+FastAPI O 0 0O

ubuntu@ip-172-31-35-104:/zhong/flask-xray$ docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

dbee3c20ea95 ai-service-fastapi:0.2.0 "uvicorn main:app --..." 4 minutes ago Up 4 minutes 0.0.0.0:8057->8000/tcp
flask-xrayfastapi2

95bcd8535aa6 ai-service-flask:0.1.0 "gunicorn app:app --..." 4 minutes ago Up 4 minutes 0.0.0.0:8052->5000/tcp
flask-xrayflask2

O “integrtedML-demo-template’0 O O 0O 0O 0 O O O O “docker-compose up -d"0 0000000 O OO irisimlsvr
O tf2jupyter 0 O O

0o

1.0000 U0 ADOOWebODO

O000 dockerUO0ODODOOOOODO AWSEC20O00O0DODO Covid-1900 XOOOOOO Web
googoogooo

http://ec2-18-134-16-118.eu-west-2.compute.amazonaws.com:8056/0>

00000O0bO0o00O0bO0ob0 OO0obOoboOoUooOOobOovvIDobOOoOoboOoog*choose
File'ODDOODOO*submit’'D 0000 XOOOOOOOOOOOODOOOOODO OODOODOODOO Covid-19 X
0o0o00ooooO0O00dooo bLo0*000obD™Oo0b00obOob0b0OonDg Covid-19 X
0o0o0o0oooboo0oboobOobD Xoboooo

OWebOOOODO PythonOODODOOOOOOOODO EastAPI O main.py 00 00O Flask 0 app.py
googoogooo
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00000000000 DO0b00O0D00OD FaskOD FastAPIOOOODOODOOOOO DOOOODOO Al

000000 Flaskd FastAPI O IRISO

2.0000 API

FastAPIO O OO 8056 DU DO UOODO Swagger APID DO ODOOO0O ODOO0OOO DO0OOODODDO URL

OO00%docs"D O OO

00000000000 /helloD /temsOOOOODOOO APIODODOO /healthcheckO /predict O

predict/heatmap] O

0000 APIODO0ODO0OO0ODOODOOODOODO AIDODOODOODO Jupyter Notebook OO0 OO0 OOOO

PythonODO OO APIDOOOOOODOO

0000000000 DO0OdD https://github.com/zhongli1990/covid-ai-demo-deployment/blob/master/notebooks/not

ebooks/Covid19-3class-Heatmap-Flask-FastAPI-TF-serving-all-in-one-HAProxy?2.ipynb

000000 Tr-Servingd OO 851100 TF-Serving-GPUO OO 852100000000

lcurl http://172.17.0.1:8511/v1/ nodel s/ covidl9 # tensorflow serving

lcurl http://172.17.0.1:8521/v1/ nodel s/ covid19 # tensorfl ow gpu serving

{

"nmodel _version_status": |
{
"version": "2",
"state": "AVAI LABLE",
"status": {
"error_code": "OK",
"error_message": ""

"nmodel _version_status": |
{
"version": "2",
"state": "AVAI LABLE",
"status": {
"error_code": "OK",
"error_message": ""

}
}
]
}

oooobooonD APIOODO0ODbOO

Gunicorn+Flask+TF-Serving
Unicorn+FastAPI+TF-Serving-GPU
O0000O0o0O0ooooooo HAProxy

r = requests.get (' http://172.17.0. 1: 8051/ covi d19/ api / v1l/ heal t hcheck')

cker with cpu

# tf srving do
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print(r.status_code, r.text)

r = requests.get (' http://172.17.0. 1: 8056/ covi d19/ api / vl/ heal t hcheck') # tf-
serving docker with gpu

print(r.status_code, r.text)

r = requests.get('http://172.17.0.1: 8088/ covi d19/ api / vl/ heal t hcheck') # tf-
servi ng docker w th HAproxy

print(r.status_code, r.text)

ooooo

200 Covi d19 detector APl is |ivel

200 "Covi d19 detector APl is livel\n\n"

200 "Covi d19 detector APl is livel\n\n"

0000000 APIOOO0OO Jpredictheatmapd OO0 00O XOOOOOOOOOOOOO OO API
000000 HTTPPOSTOOOOOOOODOO basedo4 000

o004 i e

# inporting the requests library
i mport argparse
i nport base64

i mport requests

# defining the api-endpoint
APl _ENDPOI NT = "http://172.17.0. 1: 8051/ covi d19/ api / v1/ predi ct/ heat nap"

i mge_path = './Covid Mall/test/covid/ nej nba2001191 f 3-PA.j peg'
#i mage_path = './Covid Mall/test/nornmal/NORVAL2- | M 1400- 0001. j peg'
#i mage_path = './Covid Mall/test/pneunoni a_bac/ personl940 bacteri a_4859. | peg'

b64_i mage
# Encodi ng the JPG PNG etc. inmage to base64 fornat
wi th open(image_path, "rb") as inmageFile:

b64_i mage = base64. b64encode(i mageFil e.read())

# data to be sent to api
data = {'b64': Db64_i mage}

# sendi ng post request and savi ng response as response object
r = requests. post (url =API _ENDPQO NT, data=dat a)

print(r.status_code, r.text)
# extracting the response

print("{}".format(r.text))

0000000000000 GitHubh O0ODOO0OCOD0ODO

200 {"Input _l mage":"http://1ocal host: 8051/ static/source/0198f Oae- 85a0- 470b- bc31-dc191
8c15b9620200906- 170443. png", "Qut put _Heat map": "http://1 ocal host: 8051/ static/result/ Cov
i d19 98 0198f 0ae- 85a0-470b-bc31-dc1918c15b9620200906-170443. png. png", "X- Ray_Cl assfica
tion_Raw Result":[[0.805902302, 0. 15601939, 0. 038078323]], " X-Ray_Cl assi ficati on_Covi d19
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_Probability":0.98,"X-Ray_Cl assification_Result":"Covid-19 PCSI Tl VE", "nodel _nane":"Cu
stom sed I ncpetion V3"}

{"Input _I mage":"http://1 ocal host: 8051/ stati c/source/ 0198f Oae- 85a0- 470b- bc31-dc1918c15
b9620200906- 170443. png", "Qut put _Heat map": "http://1 ocal host: 8051/ static/result/Covidl9
~98_0198f 0ae- 85a0- 470b- bc31-dc1918c15b9620200906- 170443. png. png", " X- Ray_Cl assfi cati on
_Raw Resul t":[[0.805902302, 0. 15601939, 0. 038078323]],"X-Ray_C assification_Covi dl9 Pro
bability":0.98,"X-Ray_C assification_Result":"Covid-19 POSI Tl VE", "nodel _nanme": " Cust om
i sed I ncpetion V3"}

CPU tines: user 16 ns, sys: 0 ns, total: 16 ns
vall time: 946 ns

3.00000000 API

OO000000 HAProxy DOOOOOOO OOOODOOOOO0 4000000 HaskOODOOOODO 4
gbobooobD0 FastAPIO OO

O000O00O0O Notebook ODOODOO 80 PyhonOODOODO 8000 APIOOODOOOOO API
gooobooobpoobooo

#from concurrent. futures inport ThreadPool Executor as Pool Execut or
from concurrent.futures inport ProcessPool Executor as Pool Execut or
i mport http.client

i mport socket

i mport time

start = tine.tinme()

#1 aodbal ancer:
APl _ENDPOI NT_LB = "http://172.17.0. 1: 8088/ covi d19/ api / v1/ predi ct/ heat map"
APl _ENDPO NT_FLASK = "http://172.17.0.1: 8052/ covi d19/ api /v1/ predi ct/ heat map"
APl _ENDPO NT_Fast APl = "http://172.17.0.1: 8057/ covi d19/ api / v1/ predi ct/ heat map"
def get _it(url):
try:
# |1 oop over the inmages
for i magePat hTest in inagePathsTest:
b64 i mage = ""
wi th open(i magePat hTest, "rb") as inageFile:
b64_i nage = baseb64. b64encode(i mageFil e.read())

data = {' b64': b64_i nage}
r = requests. post(url, data=data)
#print (i magePat hTest, r.status_code, r.text)
return r
except socket.timeout:
#in a real world scenario you would probably do stuff if the
# socket goes into tineout
pass

urls = [API_ENDPO NT_LB, APl _ENDPO NT_LB,
APl _ENDPO NT_LB, APl _ENDPO NT_LB,
APl _ENDPOI NT_LB, APl _ENDPO NT_LB,
APl _ENDPO NT_LB, APl _ENDPO NT_LB]
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wi t h Pool Execut or ( max_wor ker s=16) as executor:

for _ in executor.map(get_it, urls):
pass
print("--- % seconds ---" % (time.time() - start))

O00o0b0 8x2r=216 0000000 74s0 DODOO0OOODOOOODODOOO 3
goboobooboobgobooooboo

--- 74.37691688537598 seconds ---

OPutty0OO TopOOOOOOODOOODOO0O0O0O0O0000000O08000000O00O040 gunicorn+40
unicorn/python0 0 0O O O

oo

oooOoogo®All-in-DockerAlID 000 0O0ODOOOOOOODOOODO ODOOOOODOOO FHIRR4
O00o00Oo APIODOOOOODO Covid-19ICUODDODODOODOOODOODOOODO DICOMOODOOO
gbooobooobooboobooboo rIsSoboo MLOODOODOODO
gbooobooobooboboboboobooboobobboboobooboboboboo0oboOoOoDg NLEP
o0 A ObO0obOobOboOobOoobo MLO DLODOODO
ooo0ooooooogo*gooosooooooooooon

#Al #integratedML #0 00 #0000 #0000 #0000 #0000000
O InterSystems Open Exchange 0 0 0000000

O
URL.:
https://cn.community.intersystems.com/post/%E7%B2%BEY%E5%8D%8EY%E 6%96%87%E 7%AB%A0-%ES5%9F%
BAY%E4%BA%8Edocker%E7%9A%84%E4%B8%80%E4%BD%93%E5%8C%96%E9%9B%86%E6%88%90ai%E
7%8E%AFY%ES%A2%83%E4%B8%ADY%E 9%83%A8%E7%BD%B2%E6%9C%BAY%E5S%99%A8%ES5%AD%A6%
E4%B9%A0%E6%B7%B1%ES5%BAY%A6Y%ES%ADY%AE%EA4%BI%A0%E6%A8%A1%ES%IE%SB
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