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Overview and Introduction

Description and Objective

This demo provides an overview of HPE Machine Learning (ML) Ops solution, powered by HPE servers
and HPE Container Platform. HPE ML Ops solution supports every stage of machine learning lifecycle at
enterprise scale on containerized distributed clusters — data preparation, model build, model training,
model deployment, collaboration, and monitoring.

The demo environment provides access to:

e HPE Container Platform (formerly BlueData EPIC v5.0)

A CONTAINER-BASED SOLUTION FOR THE ML LIFECYCLE

Standardize processes across the ML lifecycle to build, train, deploy, and monitor machine learning models.

Model Build Model Training Model Deployment and Monitoring
Containerized sandbox environments with a variety of Scalable training environments with secure access to Flexible and scalable endpoint deployment with end-
machine learning and deep learning applications and big data to-end monitoring

tools

[ Explore [ Explore [] Explore

Collaboration Security and Control Hybrid Deployment
Enable DevOps-like processes with code, model, and Secure mulfi-tenancy with infegration to enterprise Build, train, and deploy models either on premises, in
project repositories authentication mechanisms the cloud, or in a hybrid model

[7] Explore [ Explore [] Explore

Proceed with caution:

HPE Container Platform (EPIC) demonstration does not include any HA and/or recovery
mechanisms to protect against hardware failures and non-reversible actions.

Note: Please use Operationalization for the Machine Learning Lifecycle with HPE ML Ops
recorded video as backup solution.

Recorded Demo

@ Operationalization for the Machine Learning Lifecycle with HPE ML Ops

Introductory
0% Mins 44 Secs

You can stop and cleanup all running cluster(s) excepted Diabetes Prediction Web cluster.

Deployments

Data Sources 1
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http://10.6.56.71/bdswebui/aiml/cluster?id=/api/v2/cluster/319

How to schedule and access your demo

1. Request your live demo via HPE Demonstration Portal M - m

www.hpe.com/demos/hpedemos

2. Download demonstration guide@ m CE—. m m

3. launch it now ’ Schedule your demo

G
LAUNCH DEMO

Gray out when demo is in use. (*) use Schedule option to ensure
Need to wait or schedule for later ' demo availability at the time of your
customer event.

—

Option1: Launch demo now (not available for all demos)

' Customer Event
G Training / Classroom

1. Launch your Demo after having specified demo type: 0w Run/seli-Paced nstruction

2. Demo environment is getting configured (wait a few seconds) i iiiR s Lt e S

Please wait for some time , getting demo environment ready

3. Citrix demo session

opens automatically * Citrix receiver plugin to be installed the first time

4. Demo is also available from HPE Demo Portal User dashboard

{nr Homepage

rO‘ User Dashboard My Upcoming Demonstration(s)

[ Site Catalog
(O

Event ID: 13669
Event Subject:  HPE ProLiant for Azure Stack Live Tour (#9009)
? GetHelp When:  Tue May 15 2018 17:00:00 GMT+0200 (Romance Daylight Time) >
Duration: 1 Hour(s)

Status:  Approved

—
Hewlett Packard
Enterprise

)
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Option2: Scheduled a demonstration

1. Scheduled Demo will be approved and will be ready at the time you choose: ® s bt
Presenter Access Instructions email is sent (15 minutes prior the demo)
with explanation how to connect.

2. Demo will directly be accessible from HPE Demo Portal User dashboard —
Launch button will appear at the time of the demo

4. Run your demo (open Citrix session)
* Citrix receiver plugin to be installed the first time

My Upcoming Demonstration(s),

T HPE ProLiant for Azure Stack Live Tour (#9009)

1 Hour(s

e .
ratus:  Approved

—

Hewlett Packard
Enterprise

In case of problem ... i@

When trying to launch either too early or a second time a demo via launch button
the following error may occur (404 error or Invalid credentials).

&= HPE Demonstration Port. X 7 1) 404 - File or directory nc X

C | @ Secure | https;//hou-access.hpevrnet.com,

| severeror

404 - File or directory pét found.
The resource you are lookingfor might have been removed, had its name changed, or is temporarily unavailable.

4. Run your demo (open Citrix session)
* Citrix receiver plugin to be installed the first time

Change and run URL, replacing « login » by logout
https://xxx-access.hpevrnet.com/cgi/logout

And launch again your demo from « my upcoming demonstrations »
In HPE Demo Portal User dashboard :

—

Hewlett Packard
Enterprise
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Configuration Diagram
Target Audience

All potential existing or new customers that are looking for solution to deploy distributed Al, machine
learning (ML), and big data analytics running on Docker containers either on-premises or in the cloud..

HPE field personal and/or partners that need hands-on experience with HPE ML Ops platform will also
find it valuable.

Requirements for Presenters

Presenters should have some knowledge of HPE Container Platform (EPIC) software including Elastic
Platform for Big Data Analytics servers.

The HPE Advantage

HPE acquires leading provider of container-based software solution that offers an as-a-service
experience for Al, machine learning, and analytics in the enterprise.. We believe this differentiated
hardware EPA + software solution offer will help IT customers deploy BigData Analytics and Al in minutes
to support more efficiently data science teams deriving insights from data, instead of waiting for
infrastructure.
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HPE EPA demonstration platform Compute Blocks

HPE Deep Learning Accelerator Block with Nvidia GPU:

HPE APOLLO 2000 GEN10 - DEEP LEARNING ACCELERATOR BLOCK
2 x HPE Apollo XL190r Gen10 - Accelerated Compute Block with GPUs

HPE ProLiant XL190r

]

Nvidia
Tesla V100
HPE Apollo 2000 Gen10 with 2 x XL190r
*  HPE Apollo r2600 Gen10 24SFF chassis

HPE ProLiant XL190r Gen10 Server

2 x Intel Xeon Gold 6126 CPUs (12-core@2.1GHz)
2 x NVIDIA Tesla GPUs (V100)

384GB RAM (12x32GB)

2 X 960GB SSD

1 x 2-port 10/25GbE 640 FLR-SFP28

| — 4 x Nvidia V100 GPU cards in a 2U frame

HPE Apollo 2000 Gen10 Standard Compute Block:

HPE APOLLO 2000 GEN10 - COMPUTE BLOCK
4 x HPE Apollo XL170r Gen10 - Standard Compute Node

HPE ProLiant XL170r
384GB RAM - 2 x 480GB SSD

L

HPE Apollo 2000 with 4 x XL170r
* HPE Apollo r2600 Gen10 24SFF chassis

HPE ProLiant XL170r Gen10 Server

2 x Intel Xeon Gold 6126 CPUs (12-core@2.1GHz)
384GB RAM (12x32GB)

2 x 480GB SSD

1 x 2-port 10/25GbE 640 FLR-SFP28

—
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Demo Use Cases

Operationalization for the Machine Learning Lifecycle

Much like pre-DevOps software development, data science organizations still spend a significant
amount of time and effort when moving projects from development to production. Model version control
and code sharing is manual and there is a lack of standardization on tools and frameworks, making it
tedious and time-consuming to productize machine learning models.

HPE Machine Learning Ops (HPE ML Ops) extends the capabilities of the HPE Container Platform and
brings DevOps-like agility to enterprise machine learning. With the HPE ML Ops solution, enterprises can
implement DevOps processes to standardize their ML workflows.

HPE ML Ops provides data science teams with a platform for their end-to-end data science needs with
the flexibility to run their machine learning or deep learning (DL) workloads on-premises, in multiple public
clouds, or a hybrid model and respond to dynamic business requirements in a variety of use cases.

HPE ML Ops solution Architecture

Data Engineers Data Scienfists ML Architecfs
HPE ML Ops [E j
Monitor
spar 8ekafka o of. @i A s 1 TensorFlow | | spak’ T TensorFlow  wes
o~ ©xnet .
3 Keras — P Q}.
Data Processing Sandbox Training Serving
Data Prep Build Train Deploy
Collaborate
BlueData EPIC Platform

Compute == CPUs = apus =53 aws  gmi
Storage NFS HDFS Q% B cocgecusromom
On-Premises Public Cloud

* 31 party commercial sofiware requires license independent of HPE ML Ops
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Access HPE ML Ops demonstration platform as mlops user

Environment  Web Ul Username

HPE ML Ops https://hpe-mlops. hpintelco.org mlops

Once connected to the Jumphost station, open in your browser (chrome) the web ui login console, fill the
logon credentials provided on the BlueData_EPIC html page and click “Login”.

st

This link will start Chrome and open an html document with links and credentials!
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Discover HPE ML Ops platform capabilities

1. HPE Container Platform Login Page: Login in to the WebUI as mlops user:
http://hpe-mlops.hpintelco.org

HPE Container Platform for
Al /ML and Analytics, Cl / CD,

App Modernization, and more.

Powered by Kubernetes.

2. HPE Container Platform User Dashboard: See the monitoring

For HPE and Channel Partner Internal Use Only
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http://hpe-mlops.hpintelco.org/

3. Select Project Repository from the left menu

« C @ Notsecure | hpe-miops hpintelco.org/bds

HPE GPUaaS HPE ML Ops /

Dashboard Project repository @ mounred
Project Repository
Repo Name HPE_ML_Ops
Source Control
Type NES -
Model Registry
NFS Host Name™ 16.78.13.70
Training 1
NFS Share’ fdata/mlops/cic
Deployments 1
Force?
Data Sources 1
App Store
Notebooks 1

Sbd-fs-mnt/HPE_ML_Ops/

XGB_Income

adult_datacsv
adult_test.csv

adlult_train_cleanedcsv

adult_test_100.csv

The Project Repository screen displays information about the project repository that was
created by the Project Administrator for the current AI/ML project.

4. Select Source Control from the left menu

€« @ @ Notsecure | hpe-miops hpintelco.org/bdswe & -cont - a % 6

HPE GPUaaS HPE ML Ops / miops

Dashboard Project Source Control Page

Project Repository Source Control github M
Source Control Working Directory miops

Model Registry Credentials

Training q Repository URL" hitps:fhpe-managementhpintelco.ora/bluedatajmiops.ait

Deployments 1 s Tokert

Data Sources 1 Fendiene st

pp Store User Name' bluedata

Notebooks N User Email” bluedata@hpe-management hpintelca.org

The Project Source Control Page screen allows you to specify a cloud-based source control
service to hold notebooks for this project. Notebook clusters in this Al/ML project will retrieve
notebooks from the source control location specified on this page.

For HPE and Channel Partner Internal Use Only
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5. Select Model Registry from the left menu

HPE GPUaaS

Dashboard Model Management

Project Repository

Source Control O Model Name Mode| Version Description Details Actions.

Income_Prediction 1 HPE ML Ops Created Ak Wed Jan 15 2020 11:02:24 P
Model Registry Created Af: Wed Jan 15 2020 11:02:2 K
Created By:

Training 1 Model: repcrffHPE_ML_Ops/models/XGE._Income/XGE pickle.dat
Deployments 1

Data Sources 1

App Store

Notebooks 1

The Model Management screen displays all of the models that have been registered for the
current project.

6. Select Training from the left menu

HPE GPUaaS

Dashboard Training
Project Repository
Source Control O Name Distribution Role Configurations. Details Status. Actions

Wed Mar 25 2020 10:54:05 @ ready OCZERE

Model Registry

Training 1

Deployments 1
Data Sources 1
App Store

Notebooks 1
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Create your HPE ML Ops Training cluster

1. Select Create Training

Training

O Name

Distribution

+

miops-hpintelco.ong/bdsw

HPE GPUaaS

Role Configurations

Create Training

Details Status Actions

Dashboard
Project Repository
Source Control
Model Registry
Training
Deployments
Data Sources

App Store

Notebooks

create fraining cluster

Cluster Detail

Name*

Description

RunTime Image’

Node Roles

NotebookServer

TrainingEngine

Add-Ons

LoadBalancer

Upload Scaling Policy

Advanced Settings

midemo
HPE ML Ops Demanstration

Python ML and DL Toolkit

Small - 4 VCPU, 8,00 GB RAM

Small - 4 VCPU, 8.00 GB RAM

Small - 4 VCPU, B.00 GB RAM

Small - 4 VCPU, B.00 GB RAM

Select a valid JSON file

Don’t forget to add a Training Engine and update the RunTime Image and Click on Submit

X+

hpe-miops-hpintelo.org/bdsw

HPE GPUaaS

Dashboard
Project Repository
Source Control
Model Registry
Training
Deployments
Data Sources

App Store

Notebooks

create fraining cluster

Cluster Detail

Name*

Description

RunTime Image’

Node Roles

NotebookServer

TrainingEngine

Add-Ons

Endpoint Wrapper

RESTServe:

LoadBalancer

Upload Scaling Policy

Advanced Settings

midemo
HPE ML Ops Demanstration

Python ML and DL Toolkit

Small - 4 VCPU, 8,00 GB RAM

Small - 4 VCPU, 8.00 GB RAM

Small - 4 VCPU, B.00 GB RAM

Small - 4 VCPU, B.00 GB RAM

Select a valid JSON file

For HPE and Channel Partner Internal Use Only
© Copyright 2019 Hewlett Packard Enterprise



2. Check that the cluster is ready

O midemo Python ML and DL Toolkit (i) NotebookServer(1/Small) () Created Af: Wed Mar 25 2020 12:05:45 Dce 3@
Dependent Distro: Endpeint Wrapper (D TrainingEngine(1/Small) (i) Created By: mlops
RESTServer(1/Small) (D
LoadBalancer(1/small) (D

3. Open Training Cluster details (Click on mldemo)

Python ML and DL Toolkit @ NotebookServer(1/Small) (D) Created At: Wed Mar 25 2020 12:05:45 @ ready Ocegl
Dependent Distro: Endpoint Wrapper (D) TrainingEngine(1/Small) (D Created By: mlops
RESTServer(1/Small) (D
LoadBalancer(1/5mall) (D

4. Show the cluster nodes and services. (NotebookServer / TrainingEngine / ...)

HPE ML Cps | Cluster Dashboard X | 4 - 8 x

€ 3 C @ Notsecure | hpe-miopshpintelco.org/bdswebu/am|/clusterd=/apiv2/clu

HPE GPUaaS

Dashboard mldemo ® ready

[AIML/Training] HPE ML Ops Demonstration

Project Repository
Node(s) Info  ActionScripi(s) ~ ServiceStatus  Cluster Histaries Cluster Operations
Source Control
Model Regist
o egitTy Public Endpaints
Training 2 s Distribution Role Instance 1P I Services l
Deployments N bluedata-424bdlogal Bython ML and DL Toolkit TrainingEngine 172.18.037 ssh: g3str3tey-chpintekca.org -p 10025
Data Sources 1 bluedata-423.bdlocal Python ML and DL Toolkit NotebookServer 17218028 Standalone Jupyterhub
ssh: g3str3tcy-chpintelcaorg -p 10024
App Store bluedata-426blocal Endpoint Wrapper LoadBalancer 172.18.026 Madel serving request balancer stats
AP1 Server : hitpulig3stratcd-chpintelcoorg:10029
Notebooks 1 [Auth Token]

Training API Server : httpllg3str3te9-c hpintelco.org: 10030/ trai
[Auth Token]

bluedata-425.balocal Endpoint Wrapper RESTServer 172.18.0.25 API Server : httpifig3str3tc9-chpintelco.org:10026

[Auth Token]

SSH : g3str 31c9-chpintelca.org -p 10027

5. Check the Services Status of your cluster (Application / System services)

mldemo ® reoy
[AIML/Training] HPE ML Ops Demon{
Cluster Histories

Node(s) Info  ActionScript(s)

Name AP| Server Model Serving LoadBalancer Standalone Jupyterhub BlueData Agent User Auth
bluedata-426bdlocal [} [ ) [ ) o
bluedata-425bdlocal () [ ] [ J
bluedata-423.bdlocal [ ] ® ®
bluedata-424.bdlocal o o
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Develop/Create Jupyter Notebooks

1. Select Notebooks from the left menu

HPE GPUaaS

Dashboard Notebooks
Project Repository

Source Control O Name Distribution Role Configurations

Status Actions

spyter Norebook with JupyrerHub ready a = B E
Model Registry Jupyter Notebook with JupyterHub [ ] go @ =

Training

Deployments 1
Data Sources 1
App Store

Notebooks f

2. Create a Jupyter Notebook (Click on Create Notebook)

HPE GPUaaS

Dashboard Notebooks
Project Repository
Source Control 0O MName Distribution Role Configurations Details Status Actions

Jupyter Notebook with JupyterHub NotebookServer(1/Small) Create

Wed Mar 25 2020 11:03:0 ready a =
Model Registry d Mar 25 2020 11 1 [ ] Oc e B
nlops

Training 2 Attached Cluster(skpythonmid

Deployments 1

Data Sources 1
App Store
Notebooks 1
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3. Associate the Notebook with your Training cluster

dste | X |+

hpe-miops-hpintelo.org/bdsw

HPE GPUaaS

HPE ML Ops / miops ™

Dashboard
Project Repository
Source Control
Model Registry
Training

Deployments 1

Data Sources 1
App Store
Notebooks 1

creafe notebook cluster

Cluster Detail

Name*

Description

RunTime Image’
Node Roles

NotebookServer

Associate with Training
Environments

AVINCed SeTTngs

Jupyter

Build an Income Prediction Model

Jupyter Notebook with JupyterHub -
Small - 4 VCPU, 8.00 GB RAM - |l2
midemo -

Don’t forget to select Training Engine, setup flavor and update the Jupyter RunTime Image

4. Create Notebook Cluster (Click on Submit)

re | hpe-miops hpintelco.org/t

HPE GPUaaS

Dashboard

Project Repository
Source Control

Model Registry
Training
Deployments

Data Sources 1
App Store

Notebooks

create notebook cluster

Cluster Detail

Name*

Description

Advanced Settings
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5. Make sure that the status of your notebook is ready

0O Jupyter Jupyter Notebook with JupyterHub (1) NotebookServer(1/small) (D) Created At: Wed Mar 25 2020 12:14:32 Oceed @B

Created By: mlops
Attached Cluster(s):mldemo

6. Open JupyterHub web ui (Click on NotebookServer)

Jupyter ® reaoy

[AIML/Notebook] Build an Income Prediiction Model

Node(s) Info  ActionScript(s) ~ ServiceStatus  Cluster Histories

Fubic Endpoints -

Name Distribution Role Instance IP Services
bluedata-427.bdlocal Jupyter Notebook with JupyterHub NotebookServer 172.18.029 NotebookServer

7. Login in to the Jupyter WebUI as mlops user

= HPEML Ops | Cluster Dashboard. X = JugyterHus x4 - 8 x

> C A Not secure | glstrited-chpintelco.org10031/hub/login ~a % O :

Z Jupyter

Warning: JupyterHub seems to be served over
an unsecured HTTP connection. We strongly
recommend enabling HTTPS for JupyterHub.

Username:
miops

Password:

For HPE and Channel Partner Internal Use Only
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Income Prediction Demo Scenario

This tutorial uses a model to classify a person's income as being either less than or equal to $50,000
or more than $50,000.

Data set is available from https://archive.ics.uci.edu/ml/datasets/Adult. This data set is a spreadsheet
with approximately 32,000 rows of training data that was acquired from the 1994 Census database.

HPE ML Ops / mlops

Dashboard Project repository @ mounted
Project Repository
Repo Name’ HPE_ML_Ops
Source Control
Model Registry
Training
Deployments
Data Sources 1

App Store

Notebooks Jbd-fs-mnt/HPE_ML_Ops/data/UC_Income/adult_test.csv

HPE_ML_Ops

Data set is in the Project Repository

The features (columns) in this spreadsheet that are used to train the model are:

. age

. workclass

o fnlwgt (the number that the census believes represents the population)
. education

o education_num (number representation of education)
o marital_status

o occupation

o relationship

. race

. sex

. capital_gain

. capital_loss

. hours_per_week

o native_country

The last column indicates the income classification of that individual.

For HPE and Channel Partner Internal Use Only
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https://archive.ics.uci.edu/ml/datasets/Adult

Load XGB_Income.ipynb notebook

1. Load XGB_Income.ipynb notebook

Open the XGB_Income. ipynb file, and then run each cell individually. This generates cleaned .csv
files, an encoded file, and model files. The Notebook contains detailed comments and explanations.

= HPEMLOps | Create o Updste © X | = HomePage-Selectorcrestesr X & XGE Inea:

C @ Notsecure | g3str3tcS-chpintelco.org:1003 1/user/miop

~ Jupyter XGB_lncome nsaved changes) . Logout | Control Panst
File  Edt  View inser  Cell  Kemel  Widgets  Help Not Trusted Python 3 O
B+ % @ B+ + MR B C W Mokoown =0

XGBoost Model

+ Attempiing to predict likelyhood of income either <=50K or 50K from 1894 Gensus database
+ hitps ifiessesw com/XG Boost

Setting up environment

In [1]: %attachments

In [2]: Zmldemo
print("test')

History URL: http://bluedata-425.bdlocal: 18881/history/1

Job Status: Finished

[ %logs --url http://bluedata-425.bdlocal:18081/histary/1
test

In [4]: dmpert numpy as np
import pandas as pd
import os
impert json
import seaborn as sns
sns . set(font_scale=1.5)

Zmatplotlib inline
In [5]: def savelnProjectRepo(path):

Projectepo = os.popen{ bdvcli --get cluster.project_repo’).read().rstrip()

raturn str(ProjectRepo + /" + path)

(Caution: Update the variable according to your Training Cluster including History urls.)

Once the model is tuned to the optimal parameters, run the cell on a remote Training cluster (where
there are potentially more resources to train a model on a larger dataset).
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e % | T HomePage-Sekectorcreatear X B XGEIncame - luppier Natehook X 4
g3stritcd-chpintelco.org: . " s/ XGB_Incomepynt a % 6
Z Jupyter XGB_Income (unsaved cranges) @ Lot ConolPanl
File  Ed Jiew Insert el Kemel Help Mot Trusted | Python 3 ©

B+ ¥ A B 4+ ¥ HRn B C »

Build model remotely on a distributed Python deep learning cluster on larger
dataset

import numpy as np
import pandas as pd
import os

impert pickle

import xgboost as xgh
import datetime

from sklearn.model_selection import GridSearchCV

, datetime.datetime.now())

tRepo(path):
os.popen( ‘bdvcli --get cluster.pr
ProjectRepo + */° + path)

ct_repo’).read().rstrip()

data”)
trai read_csv(saveInProjectRepo( data/UCI_Income/adult_train_cleaned.csv'))
reading in data”)

y_train = train.pop('wage_class’)

1}

“max_depth ght":
gdmat, num_boost_round=3000, metricss[®

cv_xgb = xgb.cv(params=our_params, dtr:
early_stopping rounds=180)
len(cv_xgh)

optinal_rounds =
final_gb = xgb

ams, xgdmat, nus_boost_round = optimal_rounds)

(saveInProjectRepo( models/XGB_Income/XGB.model"))

Register and Deploy the Model

1. Select Model Registry from the left menu and click on Register New Model

ome - Jupyter Notebook X | 4

*x 7 HomePage-S

€« C & Notsecure | hpe-miops.hp:

HPE GPUaaS

Dashboard Model Management
Project Repasitory
Source Control Model Name Model Version Description Details Actions

Model Registry Sorry, no matching records found

Training 2
Deployments 1
Data Sources 1
App Store
Notebooks
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2. Register New Model using the information displayed below.

Register or Updat: X Hame Page - 5

< C & Notsecure | hpe-miops.hpint

HPE GPUaaS

Dashboard Register/Update model
Project Repository Labe
Name* Income_Prediction
Source Control
Description HPE ML Ops
Model Registry
Model Versior

Training 2 ¢ Te

Path 1o Model Rep:
Deployments 1 Ao Hodet epo

Path to Scaring Scri
Data Sources 1 o Srering et
App Store Trained on Envirgnment
Notebooks

3. Deploy your registered model (Click on Deploy)

Blusdsts ML | Models x Home Page - Selector craste - X

€ G Notsscure | hpe-miops hpintekco.org/bdswe

BlueData GPUaaS

-]
i1

Dashboard Model Management
Project Repository
Source Control O  Model Name Model Version

Model Registry

O  Income_Prediction 1
Training 2
Deployments 1
Data Sources 1
App Store
Notebooks

For HPE and Channel Partner Internal Use Only
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Description

HPE ML Ops

Details Acti
Created Af: Tue Jan 14 2020 15:36:33

Created By: miops e me
Modek repoi/fHPE_ML_Ops/models/XGB_Income/XGB.pickle.dat



4. Create a Deployment Cluster for Income Prediction (Click on Submit)

x Home Page

€ C A Notsecurs | hpe-miopshpintelco.org/t

HPE GPUaaS

Dashboard create deployment cluster

Project Repository Cluster Detail

Name? Income:_Prediction
Source Control

Description HPE ML Ops Cluster
Model Registry

Select Mode!

Training 2 ncome._Prediction, 1 -
RunTime Image Python ML/DI -
Deployments 1 ¥ ython ML/DL Toolkit
Datas Node Roles
ata Sources 1
InferenceEngine Small - 4 VCPU, 8.00 GB RAM -1
App Store
Notebook Add-Ons
otebooks
Endpoint Wi
RESTServe: Small - 4 VCPU, 8,00 GB RAM - |l
LoadBalancer Small - 4 VCPU, 8,00 GB RAM !

Upload Scaling Policy () select a valid JSON file

Advanced Settings

5. Income Prediction Cluster is now Ready

ser Dashbosrd % Home Page - Selector craste - X

€ C @ Notsscure | hpe-miopshpintekco.org/bdswebui/aimi/cluster?id=/ap aw 0

HPE GPUaaS

Dashboard Income_Prediction ® reay

[AIML/Deployment] HPE ML Ops Cluster

Node(s) Info  ActionScript(s)  ServiceStatus  Cluster Histories

Project Repository
Source Control

Model Registr

Training - Name Distribution Role Instance IP

bluedata-428bdlocal Python ML/DL Toolkit nferenceEngine 172.18.0.30 3tc9-chpintelca.org -p 10032

Deployments

Data Sources 1 bluedata-430bdlocal Endpoint W oadBalancer 172.18.0.31 L W ¢
API Server : http: ig3str3tc9-chpintelco.ong:10036
App Store [Auth Token]
Model Serving LoadBalancer : http:ff 3tc9-chpintelcoorg: 7/<<model_name> >/ < <model_version> > fpredict
Notebooks 2 [Auth Token]
bluedata-4 25 bdlocal Endpoint Wrapper RESTServer 172.18.0.32 APl Server : hitip:ig3str3ic elcorg:

[uth Token]
SSH : g3str3ic-chpintelcaorg -p 10034
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6. Generate your Prediction Request

Income_Prediction

[AIML/Deployment] HPE ML Ops Cluster

Node(s) Info  ActionScripf(s) ~ ServiceStatus  Cluster Histories

Name
bluedata-428.bdlocal

Distribution Role

Python ML/DL Toolkit InferenceEngine

bluedata-430.bdlocal Endpoint Wrapper LoadBalancer

bluedata-429.bdlocal Endpoint Wrapper RESTServer

Instance IP

172.18.0.30

172.18.0.31

172.18.0.32

@ reacy

Cluster Operations

Public Endpoints

Services
sshd : g3str3tc9-c.hpintelco.org -p 10032

Model serving request balancer stats
API Server : http:ffg3str3tc9-c.hpintelco.org:10036
[Auth Token]

oadBaland)! : http://g3str3tc9-chpintelcoorg:10037/<<model_name> »/< <model _version> » fpredict I

PP - /g 3s1r31c9-c hpintelco.org10033
[Auth Token]
SSH : g3str3tc9-chpintelco.org -p 10034

Copy the link and check update the port + model version

http://g3str3tc9-c.hpintelco.org:10037/Income_Prediction/1/predict

[Auth Token] Click to copy the token

For HPE and Channel Partner Internal Use Only
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http://g3str3tc9-c.hpintelco.org:10037/Income_Prediction/1/predict

Run the Income prediction using Postman

Postman

This link will start Postman!

1. Select Skip signing in to go directly to the app

@ Postman

File Edit View Help

2. Copy the Income Json request in Postman body tab: Click on below icon

request

For HPE and Channel Partner Internal Use Only
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3. Create a new Request

) Postman

File Edit View Help

&, Invite

28 My Workspace v

Launchpad Xt e
BETA

Histary

Save Responses

You haven't sent any requests

Any request you send in this warkspace will

Start something new

appear here.

‘& Show me how
IS Create a collection  ~

[®] Create an environment
s+ View More
Customize

Dark mode
@ Open Launchpad

**s  More sewings

B B3

No Environment

Discover

Explore some templates and public APIs you might find useful.

Templa

Browse more

B & @

= Bootcamp

4. Fill in the Body tab to match the image below

& Postman
File Edit View Help

#, Invite

28 My Workspace v

4 e

d

Launchpa p-A/g3str3is
BETA

History untitled Reguest

- I htti:/fiii(rSt(gT hﬁ\melm mi:mna.‘s/\n(nme Prediction/1 fﬁredm I

Save Responses

You haven't sent any requests

Any request you send in this workspace will
appear here. none form-data binary GraphqQL ®

Gl
» “use_scaring” : true,
% Show me how

"hours_per_y
17 "native_count

No Environment v

© Bootcamp [P g (@
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5. Fillin the Header tab with your token

& Postman - a X
File Edit View Help

2, Invite

=2 My Workspace ~

Q | No Environment v o
Launchpad hitp:/ig3str3tcd-chpintelco.or. ® | 4 sse o
Histo BETA
v Untitled Request

Save Resp

POST v hup//g3str3icd-c.hpintelco.org:10048/Income_Prediction/1/predict

“ save .

You haven't sent any requests

Any request you send in this workspace wil
~ Headers (2)

appear here.

KEY VALUE

spplication/json
xDIVerX0Kp I

DESCRIPTION s

‘& Show me haw

Hit Send to get a response

B & @

© Bootcamp

&) Postman - a X
File Edit View Help

25 MyWworkspace ¥ & Invite
Q TN No Environment - o B
Launchpad hup:/ig3str3cd-chpintelco.or..® 4 wee
Histo BT )
v Untitled Request
Save Resp Clear all
POST v | hupi/fg3str3td-chpintelco.org:10048/Income_Prediction/1 /predict send ~ [ TN
v Today
his c hpintelco.org:1004
e ss Headers (10) .
8/Income_Prediction/ 1 /predict
~ Headers (2)
KEY VALUE DESCRIPTION
Content-Type applicationfjson
x-auth-token *DIVErXOKp
b Temporary Headers (8) @
Body @) Status: 2000K Time: 333s Size: 7788 Save Response v
Preny BETA  j5ON v mQ
1 f{ I
2 {**age’": 35, "'workclass'': ‘'Self-emp-inc'', *'fnlwgt'': 182148, ''education'': '‘Bachelors'', ''education_num'': 3, *'marital_status'':
rried-civ-spouse’*, '‘'occupation ty relationship®': ''Husband'', '‘race’': ''White'", ''sex'' Male'', '‘capital_gain'': @,
AR S i ntry'': *'United-States®'}",
3
a
5
6
7 H
8 "request_L t "http://g3str3tc9-c.hpintelco.org: 18948/ history /2",
9 "status": "Finished"
FL 1
Q g © Booteamp [ g @
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Fraud Detection Demo Scenario

This use case demonstrates using HPE ML Ops and XGBoost to detect credit card fraud.
Data set is in the Project Repository
This dataset contains the credit card transactions that occurred during a period of two days with 492

frauds out of 284,807 transactions. All the variables in the dataset are numerical. The time column
contains the seconds elapsed between the first transaction in the dataset.

HPE ML Ops / miops ™

Dashboard Project repository @ rountes

Project Repasitory

Source Control

Model Registry
Training 1
Deployments 1
Data Sources 1
App Store

Notebooks

mlops project member (data scientist)
As a project member of ML Ops project, the following are typical tasks a data scientist would perform:
1. Create Training Cluster

2. Create personal Jupyter Notebook
3. Fraud datfa discover

4. Train XGBoost with CPU

5. Train XGBoost with GPU

6. Register a model

7. Create deployment cluster

8. Fraud prediction with PostMan
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Create your HPE ML Ops Training cluster

1. Select Create Training

HPE ML Cpe | Crente o Update | X

< C A Not secure | hpe-miopshpintelco.org/bdswebui/aim|jcreate-edit-training

GPUaaS

Dashboard create fraining cluster
eroject Repasitory Cluster Detai
Name” FraudTraining
Source Control
Description Credit Fraud Training Cluster
. RunTime Image* Python ML and DL Toolkit
. Node Roles
NotebaokServer = Small - 4 VCPU, 8.00 GB RAM - 1

Data Sources 1
TrainingEngine = (%) | smaliGeU - & VCPU, 12.00 GB RAM, 1 GPU Devices, 100 GB root disk
App Store
1
Notebooks L
Add-Ons
Endpoint Wrapper
RESTServer = Small - & VCPU, 8.00 GB RAM -1
LoadBalancer == () | Senall - 4 VCPU, 8.00 GB RAM - |
Upload Scaling Policy Select 2 valid JSON file

Advanced Settings

Submit

Don’t forget to add a Training Engine with GPU flavor and update the RunTime Image

RunTime Imags" ’:‘?/I Python ML and DL Toolkit I

Node Roles

NotebookServer = () ‘ Small - 4 VCPU, 8.00 GB RAM

i 1

TrainingEngine =

@ ‘ smallGPU - 4 VCPU, 12.00 GB RAM, 1 GPU Devices, 100 GB root disk I

2. Click on Submit

i Add-Ons

Endpoint Wrapper ()

RESTServer =) ‘ Small - 4 VCPU, 8.00 GB RAM

LoadBalancer = () ‘ Small - 4 VCPU, 8.00 GB RAM

Upload Scaling Policy (3) | select a valid JSON file

Browse

|— Advanced Settings

{;’I
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3. Check that the cluster is ready

O FraudTraining Python ML and DL Toolkit (D Notebookserver(1/small) (D Created At: Wed Apr 22 2020 12:30:41 Ocexae

Dependent Distro: Endpeint Wrapper (1) TrainingEngine(1/SmallGPW) (D} Created By: mlops
RESTServer(1/Smald (D
LoadBalancer(1/Small) (1}

4. Open Training Cluster details (Click on FraudTraining)

Python ML and DL Toolkit (D Notebookserver(1/small) (D Created Af: Wed Apr 22 2020 12:30:41 @ ready Ooceam

Dependent Distro: Endpeint Wrapper () TrainingEngine(1/SmallGPU) (D Created By: mlops
RESTServer(l/Smald (D
LozdBalancer(1/Small) (1}

5. Show the cluster nodes and services. (NotebookServer / TrainingEngine / ...

~

+ - 8 X
. C  ® Notsecure | hpe-miopshpinteico.org/bdswebui/aim| apif * O
HPE GPUaaS HPE ML Ops / mioy
Dashboard FraudTraining @ ety
TAIML/Training] Credit Fraud Training Cluster
Project Repository
Node(s) Info  ActionScript(s) ~ ServiceStatus  Cluster Histories
Source Control
Model Registry
Pubic Endpoints [
Training < Name Distribution Role Instance IP I Services I
Deployments. 1 bluedata-518bdlocal Endpoint Wrapper RESTServer 172.18.0.21 AP| Server : hitplig3str 3tc9-chpintekoorg10011
[Auth Token]
Data Sources 1 SSH : g3str3tc9-chpintelco.org -p 10012
App Store bluedata-517.bdlocal Python ML and DL Toolkit TrainingEngine 172.18.020 ssh: g3st31c9-chpinteko.org -p 10010
Notebooks 1 bluedata-516.bdlocal Python ML and DL Toolkit NotebookServer 172.18.0.22 terhub
Chpintekcoorg -p 10009
bluedata-519.bdlocal Endpoint Wrapper LoadBslancer 17218019 Mod st balaricer sfat
API Server : ig3str 3tc9-chpinteko.org 10015
ith Token]
ining API Server : hitp:ig3strS1c9-chpintelcanrg:10026/rrain
[Auth Token]
FraudTraining ® sty

[AIML/Training] Credit Fraud Trainin

Node(s) Info  ActionScript(s)l}  ServiceStatus ||| Cluster Histories

Name API Server Model Serving LoadBalancer Standalone Jupyterhub BlueData Agent User Auth
bluedata-519.bdlocal ) )

bluedata-518 bdlocal ) ° ®
bluedata-517.bdlocal ° ®
bluedata-516 bdlocal o ° ®
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Develop/Create Jupyter Notebooks

1. Select Notebooks from the left menu

x4 - o x

e | hpe-miopshpintelco.org) bu book * @

HPE ML Ops / mlops

Dashboard Notebooks
Project Repository

Source Cantrol Name

Model Registry

Training
Deployments
Data Sources
App Store

Notebooks

2. Create a Jupyter Notebook (Click on Create Notebook)

Dashboard Notebooks
Project Repository
Source Control Name i utior Rol ations Details. s Actions

Model Registry Motebook with JupyrerHub Note

Deployments
Data Sources
App Store

Notebooks
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3. Associate the Notebook with your Training cluster

create notebook cluster

— Cluster Detail

Name” () | FraudDetection

Description (7) | HPE Credit Fraud Detection

RunTime Image* (73 Jupyter Notebook with JupyterHub
— Node Roles

NotebookServer = (J) | smallGPU || 4 VCPU, 12.00 GB RAM, 1 GPU Devices, 100 GB root disk

1

Associate with Training (7) FraudTraining
Environments

|— Advanced Settings

Don’t forget to associate with Training Engine, setup GPU flavor and update the RunTime Image v2

4. Create Notebook Cluster (Click on Submit)

create notebook cluster

Cluster Detail

Name™ (%) | FraudDetection

Description (7) | WPE Credit Fraud Detection

RunTime Image™ (7) | Jupyter Notebook with JupyterHub

Node Roles

MNotebookServer = (7

SmallGPU - 4 VCPU, 12.00 GB RAM, 1 GPU Devices, 100 GB root disk

1

Associate with Training (7) | FraudTraining

Environments

|— Advanced Settings
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5. Make sure that the status of your notebook is ready

O  FraudDetection Jupyter Notebook with JupyrerHub (D

Attached Cluster(s):FraudTraining

NotebookServer(1/5mallGPU) (D Created At: Wed Apr 22 2020 13:03:30 miYA=lxlal
Created By: mlops

6. Open JupyterHub web ui (Click on NotebookServer)

FraudDetection
[AIML/Notebook] HPE Credit Fraud Detection

@ rexdy

Node(s) Info  ActionScript(s)  ServiceStatus  Cluster Histories

Cluster Operations

Name

Distribution Role Insfance IP Services
bluedata-520.bdlocal Jupyter Notebook with JupyferHub NotebookServer 172.18.0.29 NotebookServer

7. Login in to the Jupyter WebUI as mlops user

< HPEML Ops | Chaster Dashboard X = Jupyierkus x4+ - 8 x
> @ A Notsecure | g3str3tcd-chpintelco.org:10031/hub/login

- a # @
~ Jupyter

Warning: JupyterHub seems to be served over
an unsecured HTTP connection. We strongly
recommend enabling HTTPS for JupyterHub.

Username:
miops

Password:
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8. Load CreditFraud.ipynb notebook

Open the CreditFraud. ipynb file, and then run each cell individually. This generates model files
using CPUs and GPUs. The Notebook contains detailed comments and explanations.

= HPEMLOp: | CresteceUpdste - X | HomePage -Selectorsrestesr X & Credifroud - lupyter Notebock X 4

C A Notsecure | g3strited: T/userfmi reditFraud.ipynb a « @
: Jupyter CreditFraud Last checkpoint a minute ago (autosaved) a Logout  Control Panel
File  Egit  View  Insen  Cell  Kemel  Widgets  Help Not Trusted Python 3 O

B 4+ & & B 4+ % MHRin B C W Code v =0

In [1]: import pandas as pd
import matplotlib
import matplotlib.pyplot as plt
impert seaborn as sns
Zmatplotlib inline
import plotly.graph_objs as go
import plotly.figure_factory as £f
from plotly import tools
from plotly.offline impert download plotlyjs, init_notebook_mode, plot, iplot
1nit_notebook_mode(connectedsTrue)

from datetine import datetime

from sklearn.model_selection import train_test_split
from sklearn.metrics import roc_auc_score

import xghoost as xgh

import os

import joblib

pd.set_option(’display.max_colusns', 109)

In 2] Zattachments
Training Cluster ML Engine

fraudtraining python
In [3fl) %%fraudtraining
print(‘test')

History UAL: http://bluedata-519.bdlocal: 10001 /history/1

In [4fl %logs --url http://bluedata-519.bdlocal:108a1/history/1

Job Status: Finished
test

In [6]: MyProjectRepo = os.popen(’bdvcli --get cluster.project_repo’).read().rstrip()

# Location to save CPU model
CPU_MODEL_SAVE_LOC = MyProjectRepo + “/models/Credit Fraud/CPU_credit_fraud xgboost.model” -

(Caution: Update the variable according to your Training Cluster including History urls.)

Once the model is tuned to the optimal parameters, run the cell on a remote Training cluster (where
there are potentially more resources to train a model on a larger dataset).

9. Cleanup your Notebook and Training cluster (Needed to release GPU resources)

@ FraudDetection Jupyter Notebook with JupyterHub (1 NotebookServer(1/SmallGPU) (D Created Af: Wed Apr 22 2020 13:03:30 @ ready Do23@ R
Created By: mlops
Attached Cluster(s)FraudTraining

g Name Distribution Role Configurations Details Status Actions
@ o
FraudTraining Python ML and DL Toolkit (I} NotebookServer(1/Smald (1) Created Af: Wed Apr 22 2020 12:30:41 @ ready Ocea @
Dependent Distro: Endpoint Wrapper (1) TrainingEngine(1/SmallGPU) (D Created By: mlops

RESTServerc1/Smal) (D
LoadBalancer(L/Small) ()

O Name Distribution Role Configurations Details Status Actions
O  FraudTraining Python ML and DL Teolkit (D NotebookServer(1/Smally () Created At: Wed Apr 22 2020 12:30:41 @ deleting
Dependent Distro: Endpoint Wrapper (1} TrainingEngine(1/SmallGPU) (D) Created By: miops

RESTServer(1/smalh (D

LoadBalancer ‘ima\l 0]
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Register and Deploy the Model

1. Select Model Registry from the left menu and click on Register New Model

HPE GPUaaS

Dashboard Model Management
Project Repository
Source Control O Model Name Mode| Version Description Details Action®®

Incorme._Prediction 1 HPE ML Ops Created At Wed Mar 25 2020 12:36:16 & i °

Model Registry

Created By
Training 1 Model: reperfHPE_ML_Ops/models/XGE_Income/XGB.pickle.dat

Deployments 1

Data Sources 1
App Store
Notebooks 1

2. Register New Model using the information displayed below. (GPU / CPU option)

€ C A Notsecure | hpe-miops hpinteico.org/bdswebui/aim|/create-d a % @ :

HPE GPUaaS HPE ML Ops / miops

Dashboard Register/Update model

Project Repository Labe
Name' (31 Fraud_Defection
Source Control

Description Eraud
Model Registry

ini Model Version
Training 1 1

Path to Model Repo’
Deployments
Path to Scoring Script
Data Sources 1 o e

App Store

Notebooks 1 m
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3. GPU option

Register/Update model

Label

Name” (77) ‘ Fraud_Detection|

Description (3) | Fraud Detection with xgboost and GPU

Model Version™ () | 1
Path fo Model Repo” () | repo:f/HPE_ML_Ops/models/Credit_Fraud/GPU_credit_fraud_xgboost.model
Path to Scoring Script (2) | repo://HPE_ML_Ops/code/CreditFraud/GPU_scoring_fraud.py

Trained on Environment (7) Python ML and DL Toolkit

Browse

Browse

4. CPU option

Register/Update model

Label

&

Name” (7) | Fraud_Detection_CPU

Description (3) | Fraud Detection with xgboost and CPU

Model Version™ () | 1
Path to Model Repo™ (7) | repo:/HPE_ML_Ops/models/Credit_Fraud/CPU_credit_fraud_xgboost.model
Path to Scoring Script (7) repo:fHPE_ML_Ops/code/CreditFraud/CPU_scoring_fraud.py

Trained on Environment () Python ML and DL Toolkit

Browse

Browse

5. Deploy your registered model (Click on Deploy)

Model Management

O Model Name Model Version Description Details
[0 Fraud_Detection 1 Fraud Detection with xgboost and GPU Created At: Wed Apr 22 2020 15:2$:03

Created By: mlops

Modek: repo://HPE_ML_Ops/models/Credit_Fraud/GPU_credit_fraud_xgboost.model
O Fraud_Detection_CPU 1 Fraud Detection with xgboost and CPU Created At: Wed Apr 22 2020 15:21:13

Created By: mlops

Model: repo:/fHPE_ML_Ops/models/Credit_Fraud/CPU_credit_fraud_xgboost.model
O Income_Prediction 1 HPE ML Ops Created At: Wed Mar 25 2020 12:36:16

Created By: mlops
Model: repo://HPE_ML_Ops/models/XGB_Income/XGB pickle.dat

Actiog
9
P 2

[
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6. Create a Deployment Cluster for Credit Fraud Prediction (Click on Submit)

create deployment cluster

Cluster Detail

Name™ ()

CreditFraud

Description (3 | Credit Fraud Detection

Select Model () ‘ Fraud_Detection, 1

RunTime Image” (7) ‘ Python ML/DL Toolkit - ‘
— Mode Roles B
InferenceEngine = (2) || smallGPU - 4 VCPU, 12.00 GB RAM, 1 GPU Devices, 100 GB root disk - ‘
: =
— Add-Ons (|

Endpoint Wrapper ()

RESTServer = () ‘ Small - 4 VCPU, 8.00 GB RAM

LoadBalancer = () ‘ small - 4 VCPU, 8.00 GB RAM

Upload Scaling Policy () Select a valid JSON file

Browse

B Advanced Settings 7

|

7. Credit Fraud Prediction Cluster is now Ready

Deployments

O Name Distribution

O Income_Prediction

O CreditFraud

Python ML/DL Toolkit (¥

Dependent Distro: Endpoint Wrapper (D

Python ML/DL Toolkit (D

Dependent Distro: Endpoint Wrapper 0}

Role Configurations
InferenceEngine(1/small) (D
RESTServer(1/Small) (D
LoadBalancer(1/small) (D
InferenceEngine(1/SmallGPU) (D)

RESTServer(1/small) (D
LoadBalancer(1/Smally (D

Details
Created At: Wed Mar 25 2020 12:37:53

Created By: mlops.
Attached Model(s)Income_Prediction, 1

Created At: Wed Apr 22 2020 15:33:19
Created By: mlops
Atftached Model(s):Fraud_Detection, 1

Stafus Actions

o=y HaozEEBDE

0=y HogEEEE

CreditFraud

[AIML/Deployment] Credit Fraud Detection

Node(s) Info  ActionScript(s) ~ ServiceStatus  Cluster Histories

Name Distribution Role Instance IP
bluedata-522.bdlocal Endpoint Wrapper RESTServer 172.18.0.20
bluedata-521.bdlocal Python ML/DL Toolkit InferenceEngine 172.18.0.21
bluedata-523.bdlocal Endpoint Wrapper LoadBalancer 172.18.0.19

Services

API Server : hitp:g3str3tc9-c hpintelco.org:10009
[Auth Token]

SSH: g3str3tc9-chpintelco.org -p 10010

sshd : g3str3tc9-chpintelco.org -p 10008

Model serving request balancer stats
API Server : http:/lg3str3tc9-chpintelco.org:10012

[Auth Token]

Model Serving LoadBalancer : hitp://g3sir3tco-chpintelco.org:10013/< <model_name>>/<<model_version> »fpredict

[Auth Token]

Cluster Operations

Public Endpoints
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8. Generate your Prediction Request

CreditFraud @ reacy
[AIML/Deployment] Credit Fraud Detection
Node(s) Info  ActionScript(s) ServiceStatus Cluster Histories
Public Endpains
Name Distribution Role Instance IP Services
bluedata-522.bdlocal Endpoint Wrapper RESTServer 172.12.0.20 API Server : htp:/jg3str3tcd-c hpintelco.org:10009

[Auth Token]
S5H: g3str3tc9-chpintelcoorg -p 10010

bluedata-521.bdlocal Python ML/DL Toolkit InferenceEngine 172.18.021 sshd : g3str3tc9-c hpintelco.org -p 10008

bluedata-523.bdlocal Endpoint Wrapper LoadBalancer 172.18.0.19 Model serving request balancer stats
API Server : http://g3str3tc9-chpintelco.org:10012
[Auth Token]

oadBa\ancl: httpfg3str3tc9-c.hpintelco.org:10013/< <model_name>>/<<maodel|_version>>/predict I
[Auth Token]

Copy the link and check update the port + model version

http://g3str3tc9-c.hpintelco.org:10013/Fraud Detection/1/predict
[Auth Token] Click to copy the token

Nen-Fraudulent Request

{

"use_scoring" : true,

"scoring_args" : {

"transaction”: "@,-1.359887134,-0.072781173,2.536346738,1.378155224, -
@.33832077,0.462387778,0.239598554,0.0898657901,0.36378697,0.09@794172, -0. 551599533, -0. 617800856, -0.9913859847, -
8.311165354,1.468176972,-0.470400525,0.207971242,0.025790858,0.48399296,0. 251412698, -0.018306778,0.277837576, -
8.11047391,0.066928075,0.128539358, -0.189114844,0.133558377,-0.021053053,149.62,8",

"execCount™: 1

13

Fraudulent Request

{
"use_scoring” : true,
"scoring_args™ : {

"transaction": "4086,-2.3122265423263,1.95159201064158,-1.60985873229769,3.9979855875468, -@.522187864667764 , -
1.426545319208595,-2.53738730624579,1.39165724829804, -2.77008927719433,-2.77227214465915, 3. 20283328789635, -
2.89990738849473,-8.595221881324605, -4.28925378244217,0.389724120274487, -1.148747179808657, -2.83805567450437, -
8.91682246818088257,0.416955785837987,0.126910559061474,08.517232370861764, -0.0350493686852974,, -
0.4652116076182388,0.320198198514526,0.0445191674731724,0.1778397982844681,0.261145802567677 , -
8.1432758746585919,8,8",

"execCount™: 1

s
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http://g3str3tc9-c.hpintelco.org:10013/Fraud_Detection/1/predict

Run the Fraud Detection prediction using Postman

Postman

This link will start Postman!

9. Select Skip signing in to go directly to the app

@ Postman

File Edit View Help

10. Copy the Json request in Postman body tab: Click on below icon

request
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11. Create a new Request

) Postman - [} X
File Edit View Help

28 MyWorkspace ¥ &, Invite

Q Filte No Environment r ©
Launchpad Xt e "

Ap|< BETA

Histary Collect

Save Responses

You haven't sent any requests

Any request you send in this warkspace will

appear here., Start something new Discover
Explore some templates and public APls you might find useful.
Ell Create a request

‘& Show me how Templates APls

IS Create a collection  ~
[=] Create an environment

=+ View More

Customize
Dark mode
Browse more

@ Open Launchpad

**s  More sewings

Q B & Bootamp [ &H @

12. Fill in the Body tab to match the image below

@ Postman - a x
Fie Edt View Melp

22 My Workspace v

Untitied Request
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13. Fill in the Header tab with your token

POST ~  hupi/g3strtcd-c hpintelco.org:1001 3/Fraud_Detection/|/predict “ save v

Params  Authorization [l Headers (1 Body ®  PrevequestScript  Tests  Settings Cookies Code

Headers © 9 hidden

DESCRIPTION ®s*  BulkEdit  Presets v

Content-Type application/json

token 72EC

NCeVR

14. Send the post request to the cluster and get the Credit Fraud prediction result

@ Postman
Fie Ede View Help

My Workspa 2 Ivite

No Environment v o O

P

® o binary GraphQL - 0

APIs

Untitied Request

POST

rone @ formdata

847, -0. 3112693

378657,0.090794172,
77,+0.02185305:

Body Cookies Headers (4 s Staus 000K Time ze 7818 Sove Response
Prewy  Raw  Prevew  Viwelze  JSON v D ®Q
1
617800856, -0, 991369847, -0, 311169354, 1. 46817
49.62,0'", **execCount' s 1)7,

15. Fraudulent Request

Body Cookies Headers (4) TestResuls Status: 2000K Time: 6525 Size: 9678  Save Response v

Pretty ~ Raw  Preview  Visualze  JSON v Q

1 {

2 “input®: *{'"transaction’': ''485,-2.3122265423263,1.95199201064155, -1.60985073228769, 3. 8979055875458, -0. 522187664667764, 1. 4265453192059, 2. 5373730624579, 1. 39165724829564, - 2.7 7008927719433, -2. 7722721446515,
3.20203320709635, -2.89998738849473, -8.595221881324605, - 4. 28925378244217,0. 389724120274487, -1.14874717980657, - 2. 83805567450437, - 2.0168224681828257, 8. 4169557@5@37987, 0. 126910559061474,0..51723237@861764 ,
=2 235040 222374 o 48 A7a122332 2 21CR138514828 2 Ad45191674731724, 8. 177839738284401,0.261145002567677, -0.143275874698919,8,0' ", ''execCount"': 1}",

3 i . 9

4 "node"”: "bluedata-524.bdlocal”,

5 “output’ “\nTransaction is Fraudulent: @.3227674% confident\n\

6

7 “gid": "18",

8 "request_url": "http://g3str3tc9-c.hpintelco.org: 18813 /history/18",|

s “status": “Finished"

12 3
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Diabetes Prediction Demo Scenario

This tutorial generates a model that classifies whether a person has diabetes or not taking into
account a dataset that contains data from female patients who were at least 21 years old and of Pima
Indian heritage...

Data set is in the Project Repository

Dashboard Project repository @ mounred

Project Repository

RepoName® (3)  HPE ML Ops
Source Control

Model Registry

Deployments
Data Sources

App Store

Notebooks

The features (columns) in this spreadsheet that are used to frain the model are:

Pregnancies

Glucose — The blood plasma glucose concentration after a 2 hour oral glucose tolerance test.
BloodPressure — Diastolic blood pressure (mm/HG).

SkinThickness — Skinfold thickness of the triceps (mm).

Insulin— 2 hour serum insulin (mu U/mb).

BMI—Body mass index (kg/m squared)

DiabetesPedigreeFunction: Function that determines the risk of type 2 diabetes based on family history.
Age

Outcome—whether the person is diagnosed with type 2 diabetes (1 = yes, O = no).
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Create your HPE ML Ops Training cluster

1. Select Create training cluster

Updste X 4

HPE ML Ops | Create or

< C A Not secure | hpe-miopshpintelco.org/bdswebui/aim|jcreate-edit-training

HPE GPUaaS HPE ML Ops / miops

Dashboard create fraining cluster
Project Repasitory Cluster Detail
Name* midltraining
Source Control
Description (3 HPE ML Ops Training for Healthcare
i RunTime Image™ Python ML and DL Toalkit M
e ) Node Roles T
eployme:
NotebookServer &= Small - 4 VCPU, 8,00 GB RAM vl =
Data Sources 1 N y
TrainingEngine = Small - 4 VCPU, 8.00 GB RAM vl n
App Store
Add-Ons
Notebooks 1
Endpoint Wrapper
RESTServer Small - & VCPU, 8.00 GB RAM AR =2
LoadBalancer &= Small - 4 VCPU, 8.00 GB RAM vl
Upload Scaling Pelicy Select a valid JSON file m
Advanced Settings 0

Don’t forget to add a Training Engine with CPU flavor and update the RunTime Image

RunTime Image® C‘I Python ML and DL Toolkit I - ‘
Node Roles (o
NotebookServer = (F | small - 4 VCPU, 8.00 GB RAM v |1
TrainingEngine = (3ff | small - 4 VCPU, 8.00 GB RAM vl
2. Click on Submit
 Add-Ons 4
Endpoint Wrapper ()
RESTServer = () ‘ Small - 4 VCPU, 8.00 GB RAM - ‘ 1
LoadBalancer = (3) ‘ Small - 4 VCPU, 8.00 GB RAM - ‘ 1
Upload Scaling Policy (%) | select a valid JSON file
r Advanced Settings I:l'l
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3. Check that the cluster is ready

[ Name Distribution Role Configurations Details Actions
O miditraining Python ML and DL Toolkit (D NotebookServer(1/Small) () Created Af: Tue May 19 2020 10:10:22 Dcex@mE
Dependent Distro: Endpoint Wrapper 0] TrainingEngine(1/Small) @ Created By: mlops
RESTServer(1/5mall) (D)
LoadBalancer(1/small) @
4. Open Training Cluster details (Click on mldItraining)
- a Distribution Role Configurations Details Status Actions
0 midltraining Python ML and DL Toolkit (D NotebookServer(1/Small) (D) Created At: Tue May 19 2020 10:10:22 @ ready Do @A

Dependent Distro: Endpeint Wrapper ® TrainingEngine(1/Small) @ Created By: mlops
RESTServer(1/Small) (D
LoadBalancer(1/Small) @®

5. Show the cluster nodes and services. (NotebookServer / TrainingEngine / ...)

mldltraining ® iy

[AIML/Training] HPE ML Ops Training for Healthcare

Node(s) Info  ActionScript(s) ServiceStatus Cluster Histories

Pl Endpoits

Name Distribution Role Instance IP Services

bluedata-735.bdlocal Python ML and DL Toolkit TrainingEngine 172.18.0.34 ssh: g3str3tc9-chpintelco.org -p 10039

bluedata-736.bdlocal Endpoint Wrapper RESTServer 172.18.0.35 API Server : hitp:/fg3str3tc-c.hpintelco.org:10040
[Auth Token]
SSH : g3str3tc9-chpintelco.org -p 10041

bluedata-734bdlocal Python ML and DL Toolkit NotebookServer 172.18.0.37 Standalone Jupyterhub
ssh: g3str3tc9-chpintelco.org -p 10038

bluedata-737.bdlocal Endpoint Wrapper LoadBalancer 172.18.0.36 Madel serving request balancer stats
API Server : hittp:/ig 3str3tc9-c.hpintelco.org:10043

[Auth Token]
Training APl Server : http:/fg3str3tc9-chpinfelco.org:10044/train

6. Check the Services Status of your cluster (Application / System services)

mldltraining @ ey

[AIML/Training] HPE ML Ops Training for Healthcare

Node(s) Info  ActionScript(s) | ServiceStatus | Cluster Histories

Name API Server Model Serving LoadBalancer Standalone Jupyterhub BlueData Agent User Auth
bluedata-737.bdlocal o )

bluedata-736.bdlocal o ® ™Y
bluedata-735.bdlocal o ™Y
bluedata-734.bdlocal [ ] [ ] [ ]
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Develop/Create Jupyter Notebooks

1. Select Notebooks from the left menu

x4 - o x

e | hpe-miopshpintelco.org) bu book * @

HPE ML Ops / mlops

Dashboard Notebooks
Project Repository

Source Cantrol Name

Model Registry

Training
Deployments
Data Sources
App Store

Notebooks

2. Create a Jupyter Notebook (Click on Create Notebook)

Dashboard Notebooks
Project Repository
Source Control Name i utior Rol ations Details. s Actions

Model Registry Motebook with JupyrerHub Note

Deployments
Data Sources
App Store

Notebooks
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3. Associate the Notebook with your Training cluster

create notebook cluster

Cluster Detail

Name* (D) | Notebook

Description () | Healthcare

RunTime Image* (9) Jupyter Notebook with JupyterHub v2

[y

Node Roles
( NotebookServer = ) || small - 4 VCPU, 8.00 GB RAM

Associate with Training () | mydiraining
Environments

|— Advanced Settings

‘
4
D I

Submit

Don’t forget to associate with Training Engine, setup CPU flavor and update the RunTime Image v2

4. Create Notebook Cluster (Click on Submit)

create notebook cluster

[ Cluster Detail

Name* (3)  Notebaok

Description 3) | Healthcare

RunTime Image* (%) ‘ Jupyter Notebook with JupyterHub v2

 Node Raoles

NotebookServer = (9) ‘ Small - & VCPU, 8.00 GB RAM 1

Associate with Training (7) ‘ mldltraining

Environments
-I

F Advanced Settings

5. Make sure that the status of your notebook is ready

Created Ar: Tue May 19 2020 10:25:17 0O < @ &

Created By: mlops
Attached Cluster(s):mldltraining

O Notebook Jupyter Notebook with JupyterHub v2 (D NotebookServer(1/Smal) (D
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6. Open JupyterHub web ui (Click on NotebookServer)

Notebook

[AIML/Notebook] Healthcare

Node(s) Info  ActionSeript(s)  ServiceStatus  Cluster Histories

Name Distribution Role

bluedata-771.bdlocal Jupyter Notebook with JupyterHub v2 NotebookServer

@ ready

Cluster Operations
Public Endpoints

Instance IP Services
172.18.0.38 NotebookServer

7. Login in to the Jupyter WebUI as mlops user

= HPEMLOps | Cluster Dashbosrd X Jupyrestiue x +

C A Motsecure | g3str3tcd-chpintelco.org:10031/hub/login

~ Jupyter

Warning: JupyterHub seems to be served over
an unsecured HTTP connection. We strongly
recommend enabling HTTPS for JupyterHub.

Username:
miops

Password:

e a % O
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8. Open the Diabetes_Prediction.ipynb file, and then run each cell individually.

= HPEC 5| 29 21 X @ Disbetes Prediction - luppter e X 4

€ C @ Notsecure | g3str3tco. 10045/ user/miops St

-
" Jupyterhub Diabetes_Prediction Last Chackpoint 2 minutes ago (unsaved changes)

File  Edit View Insert Cell  Kemel  Widgets  Help

B+ % @B 4+ ¥ MHRun B C P Coe v=| 0

Model Development (Part 2)

« Second model using keras with remote training cluster
« Save model and prepare for TensorFlow Serving

In [ J: %mldltraining

import warnings

warnings.filterwarnings("ignore”, category=FutureWarning)
import numpy

import 0s

import pandas as pd

import tensorflow as tf

from numpy import loadtxt

from keras.models import Sequential

from keras.layers import Dense

from tensorflow.contrib.saved_model import save_keras_model
import shutil

## set the project repo

def ProjectRepo(path):
ProjectRepo = os.popen('bdvcli --get cluster.project repo’).read().rstrip()
print(ProjectRepo)
return ProjectRepo + '/' + path

## Load the dataset

print("Loading data")

dataset = loadtxt(ProjectRepo('data/Diabetes/pima-indians-diabetes.csv'), delimiter=",")
dataset.shape

# split into input (X) and output (y) variables
X = dataset[:,0:8
y = dataset[:,8]

# Define the keras model
print(“Building model")

model_= seaential()

A

Logout

Control Panel

| Python 3 O

(Caution: Update the variable according to your Training Cluster including History urls.)
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Register and Deploy the Model

1. Select Model Registry from the left menu and click on Register New Model

HPE GPUaaS

Dashboard Model Management
Project Repository
Source Control O Model Name Mode| Version Description Details Action®

Income_Prediction 1 HPE ML Ops Created At Wed Mar 25 2020 12:36: =
Model Registry c J'-(d‘n‘- T lar 25 2020 12:38:18 S me
rested By: mlops

Training 1 Model: repacffHPE_ML_Ops/models/XGE_Income/XGB.pickle.dat
Deployments 1
Data Sources 1

App Store

Notebooks 1

2. Register New Model using the information displayed below.

X+ - 8 x

& A Net 10.6.56.71 /e reste-adi-n . i e« 0

HPE GPUaaS HPE ML Ops / mlops

Dashboard Register/Update model

Project Repository Label
Name® Diabetes_Prediction_4u

Source Control

Description Model for Diabetes Prediction (Postman)
Model Registry
Training N Model Version® (3) | 1
Deployments 2 Path to Model Repo* repo://HPE_ML_Ops/models/Diabetes_Prediction_su/db_remote.h5 T
Data Sources 1 Path to Scoring Script repo:/fHPE_ML_Ops/code/Diabetes/Diabetes_Scoring_&u.py m
App Store Trained on Environment ) | rig

Notebooks 1 m
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3. Deploy your registered model (Click on Deploy)

Model Management

Details Actions

o 12l

O Model Name
[0 Diabetes_Prediction_4u 1

Model Version  Description
Model for Diabetes Prediction (Postman)  Created At: Tue May 19 2020 16:37:38
Created By: mlops
Model:
repo://HPE_ML_Ops/models/Diabetes_Prediction_4u/db_remote.h5

4. Create a Deployment Cluster for Diabetes Prediction (Click on Submit)

¢ | 1065671 bdswebui/simi/crete-edit-deployment?modelid=/api/v2/model/2 a % @

HPE ML Ops / miops

HPE GPUaaS

Dashboard create deployment cluster
Pll]j@ﬂ Repos'ﬂory Cluster Detail
Name* Diabetes_Predict
Source Control
Description HPE ML Ops for Healthcare
Model Registry
Select Model S oo -
Training 1 electMode
Deployments ’ FuTmemeas T
Node Roles
Data Sources 1 =
Modelserver Small - 4 VCPU, 8.00 GB RAM v 1
App Store
Add-Ons
Notebooks 1
Endpoint Wrapper
RESTServer Small - 4 VCPU, 8.00 GB RAM ik =
LoadBalancer Small - 4 VCPU, 8.00 GB RAM v 1
Uplead Scaling Policy Select a valid JSON file

Advanced settings e

Don’t forget to update the RunTime Image to TensorFlow ModelServer

5. Diabetes Prediction Cluster is now Ready

Deployments

[0 Name Distribution Role Configurations Details Status Actions

O pythonmidl

Python ML/DL Toolkit (1) InferenceEngine(1/small) (D Created At: Wed May 06 2020 16:31:20 @ ready Oce oz @
RESTServer(1/small) (D

LoadBalancer(1/small) (D

Created By: mlops
Attached Model(s)Income_Prediction, 1

Dependent Distro: Endpoint Wrapper D

O Diabetes_Prediction_Web

TensorFlow ModelServer (1)

Dependent Distro: Endpoint Wrapper (0]

TensorFlow ModelServer (1)

Dependent Distro: Endpoint Wrapper (D

ModelServer(1/Smally (D
RESTServer(1/Small) @
LoadBalancer(1/small) (D

ModelServer(1/Small) (D

RESTServer(1/Small) @
LoadBalancer(1/small) (D)

Created At: Tue May 19 2020 16:51:11
Created By: mlops
Attached Model(s):Diabetes_Prediction_&u, 1

Created At: Thu May 07 2020 19:06:03
Created By: mlops
Attached Model(s):Diabetes_Prediction, 1

[Zamy= |

¢ OB b
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Diabetes_Predict

[AIML/Deployment] HPE ML Ops for Healthcare

Node(s) Info  ActionScript(s)  ServiceStatus  Cluster Histories

Public Endpoints

Name Distribution Role Instance IP Services

bluedata-763.bdlocal TensorFlow ModelServer ModelServer 172.18.0.36 Tensorflow Model Server : g3str3tc9-chpintelco.org:10039
SSH : g3str31c9-c.hpintelco.org -p 10037
REST API port for tensorflow serving : g3str3tc9-c.hpintelco.org:10038
bluedata-764.bdlocal Endpoint Wrapper RESTServer 172.18.0.35 API Server : http:/fg3str3tc9-c.hpintelco.org:10040
[Auth Token]
SSH : g3str3tc9-chpintelco.org -p 10041
bluedata-765.bdlocal Endpoint Wrapper LoadBalancer 172.18.0.34 Model serving request balancer stats
API Server : http:/fg3str3tc9-c.hpintelco.org:10043
[Auth Token]
Model Serving LoadBalancer : http://g3str3tc9-
c.hpintelco.org:10044/<<model_name>>/<<model_version>>/predict
[Auth Token]

6. Generate your Prediction Request
Diabetes_Predict ® ey

[AIML/Deployment] HPE ML Ops for Healthcare

Node(s) Info  ActionScript(s)  ServiceStatus  Cluster Histories

Public Endpoints \/

Name Distribution Role Instance IP Services

bluedata-763.bdlocal TensorFlow ModelServer ModelServer 172.18.0.36 Tensorflow Model Server : g3str3tc9-chpintelco.org:10039

SSH : g3str3tc9-c.hpintelco.org -p 10037

REST API port for tensorflow serving : g3str3rc9-c.hpintelco.org:10038
bluedata-764bdlocal Endpoint Wrapper RESTServer 172.18.0.35 API Server : http:/fg3str3tc9-c.hpintelco.org:10040

[Auth Token]

SSH : g3str3tc9?-chpintelco.org -p 10041
bluedata-765 bdlocal Endpoint Wrapper LoadBalancer 172.18.0.34 Model serving request balancer stats

API Server : http:/fg3str3tc9-chpintelco.org:10043

.

Model Serving LoadBalancer : http://g3str3ic-
infelcoarg: 10044 /< <model_name> > /< <model_version > > /predict

[Auth Token,

Copy the link and check update the port, model name and version

http://g3str3tc9-c.hpintelco.org:10044/Diabetes Prediction 4u/1/predict
[Auth Token] Click to copy the token
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http://g3str3tc9-c.hpintelco.org:10044/Diabetes_Prediction_4u/1/predict

Run the Diabetes prediction using Postman

Postman

This link will start Postman!

1. Select Skip signing in to go directly to the app

@ Postman

File Edit View Help

2. Copy the Json request in Postman body tab: Click on below icon

request
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3. Create a new Request

) Postman - [} X
File Edit View Help

28 MyWorkspace ¥ &, Invite

Q Filte No Environment r ©
Launchpad Xt e "

Ap|< BETA

Histary Collect

Save Responses

You haven't sent any requests

Any request you send in this warkspace will

appear here., Start something new Discover
Explore some templates and public APls you might find useful.
Ell Create a request

‘& Show me how Templates APls

IS Create a collection  ~
[=] Create an environment

=+ View More

Customize
Dark mode
Browse more

@ Open Launchpad

**s  More sewings

Q B & Bootamp [ &H @

4. Fill in the Body tab to match the image below

@ Postman - 8 x
Fle €3t View Help
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5. Fill in the Header tab with your token

POST v | hupiffgdsr3tcd-chpinteleo.org: 10044/Diabetes_Prediction_4uf1/predict

Params  Authorization [l Headers (1 Body®  PrerequestSeript  Tests  Semings

Headers © 9 hidden

wauth-ioken

Content-Type

Response

DESCRIPTION
COCRyl9580
application/json

Description

6. Send the post request to the cluster and get the Diabetes prediction result

POST v | hupi/gastratechpintelco.org:10044/Disbetes_Prediction_4u//predict
Params  Authorization  Headers (11)  Body ®  PrevequestScript  Tests  Semings
none form-data xwww-form-urlencoded @ raw binary GraphQL  JSON ¥
1-Tg
2 “use_scoring”: true,
3o vecoming_argst: {
4 “NumPreg”: 1,
5 "Glucose": 85,
6 “BloodPressure”: 66,
7 "SkinThick": 29,
8 "Insulin": @,
o - 2.6,
18 "DiabetesPedFunc”: 8.351,
1 "ager: 35
12 b
30y

Body Cookies Headers (4) TestResults

Bulk Edit

a“ =

Cookies Code

Beautify

Status: 200K Time: 2445 Size: 5428 Save Response v

Prery  Raw  Preview  \isualize  JSON ¥ = mQ

; s "'SkinThick'': 29, ''Insulin’': @, ''BMI'': 26.5, ''DiabetesPedFunc"': 9.351, '"Age'': 35}", I

:

5

.

;

8

9

1e T

Deploy Customized Notebook Image
1. Create a new Notebook
Dashboard create notebook cluster
Project Repository [~ Cluster Detail
Name* (9) Diabetes_Predict_Web
Source Control
Description (2) | HPE ML Ops Customized Image
Model Registry
~ Node Roles B
Deployments 3
WebServer = (3) ‘ Small - & VCPU, 8.00 GB RAM -1
Data Sources 1 —
App Store Applicable clusters are not available
(i}

r Advanced Settings
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2. Diabetes Prediction Notebook is now Ready

X+

e | 1065671 bdswebui/siml/notebonk

HPE GPUaaS

HPE ML Ops / miops

Dashboard Nofebooks
Project Repository
Source Control O Name Distribution

O miops " V.
Model Registry v Jupyter Notebook with JupyterHub v2 (1

Training 1

O Disbetes_Predict_Wel W D
Deployments 3 I Diabetes Web Server (| I

Data Sources 1
App Store

Notebooks 2

Role Configurations

NatebaakServer(1/SmallGPU) (1

WebServer(1/Small) ({

Details. Status Actions

Created At Wed May 06 2020 19:52:44 @ ready Ogcf232 @
Created By: mlops

Artached Cluster(s)fraudtraining

Created Al: Tue May 19 2020 18:10:09 I. ready Ocg =2 @ E|I

Created By: mlops

3. Check that the Notebook is ready

Diabetes_Predict_Web

[AIML/Notebook] HPE ML Ops Customized Image

Node(s) Info  ActionScript(s) ~ ServiceStatus  Cluster Histories

Name Distribution

bluedata-766.bdlocal Diabetes Web Server

Role

WebServer

@ ready

Cluster Operations \/

Public Endpoints

Instance IP Services
172.18.0.37 WebServer
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Run the Diabetes prediction using Customized Image

1. Register a new patient

HPE ML Ops | Chstr Dashboard. X W Dabetes Maragement - koo X | o - 8 x

diabetes-app.

Diabetes Prediction & Management

Globally managing diabeteS risk.

Al Technology

HPE Machine Leaming This link wil take you to the
Operations (ML Ops). ‘application documentation.

2. Fill'in your first and last name and save

= HPE ML Ops | Custer Cashboard X W Fegite: X+ - 8 x

9 diabetes-app

Register Patient

First Name Eric

Last Name Dominais
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3. Patient card has been created

HPE ML Ops | Chuster Dashboard X W Fatert care - oo X+

€« C @ Notses

- diabetes-app

Patient card
Patient data

First Name Eric

Last Name Dominoi:

4. Add consultation

9 diabetes-app CONSULTATION v

Patient card
Patient data

First Name Eric

Last Name Dominois
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5. Create consultation

X+ - 8 x

""" - |

Create Consultation

Patient Patient (id="1', version=10', firsName="Eric’, lastName="Daminois’}
Consultation Date May 19, 2020

Pregnancies 1
Glucose 8
Blood Pressure 20
Skin Thickness 29
Insulin 4
ami 26.6

Diabetes Pedigree Function

Age 60

I SAVE e

Prediction %

6. Consultation card has been created with Diabetes prediction score!

iabetes-app

Consultation card
Consultation data

Patient Patient {id="1' version=1/, firstName= Eric’, lastName=Dor
Consultation Date May 19, 202

Pregnancies

Glucose

Blood Pressure

Skin Thickness

Insulin

Bmi

Diabetes Pedigree Function 5

ge

Prediction %

Contributors: Terry Chiang, Nanda Vijaydev, and Chris Snow
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HPE Container Platform GPU Nodes Monitoring

Environment Web Ul Username

HPE_ML_Ops http://hpe-gpumon.hpintelco.org cicdemo@hpintelco.org

Once connected to the Citrix Jumphost, open in your browser (chrome) the web ui login console, fill the
user logon credentials provided on the BlueData_EPIC html page and click “Login”.

g

BlueData_EPI
C

This link will start Chrome and open an html document with links and credentials!

Wl
19}

g3strdtc4.us rdlabs hpecorp.net 93stratc3.us.r corp.net g3strdted.us.rdlabs.hpecorp.net g3stratc3.us.rdlabs.hpecorp.net
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ML/DL ACCELERATE TIME TO VALUE WITH HPE SOLUTIONS

EPA Data
Separafe compute and sforage
Workload-optimized compute Prep
Apollo 2000 Apollo 6500

XL170r XL190r XL270d — Git integration

GPU — Model registry T]'ain

— Project repository
Compute

Tiered storage
Apollo 4200
R ; Deploy
<

Elastic Platform for Big Data Operationalization for the
Analytics GPU-as-a-Service Solution Machine Learning Lifecycle

—

Thanks!

— End of document —
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