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Presenters

Ravi Murikipudi Hyder Mehtawala
Senior OBIA Developer Manager
Hartford Healthcare Deloitte Consulting

Hyder is a Manager in the Strategy and Analytics
practice at Deloitte Consulting with experience of
working on large Enterprise reporting focused on
Healthcare industry.

Ravi is an experienced developer with hands on
experience in implementation and maintenance
of Oracle Bl solutions across all modules.
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Hartford Healthcare

Hartford HealthCare Corporation (HHC) is Connecticut’s most comprehensive integrated healthcare system

—

7 [—Ioﬂl:flta]s e
12 Surgical and H  E¥c Freestanding Emergency
. ¥ B o Departme nt
Gastrointestinal Diagnostic HHC Hospital

Centers
24 Urgent Care Centers

St Vincent's Urgent Care
HHC Behaviorial Health Hospital
Matchaug Hospital

HHC Surgical and Gastraintestinal
Dia Centers

HHC HealthCenter

St Vincents Health Center

HHC Medical Group

Sr Vincents MuliSpecialty Group
HHC Community Metwark

HHC Behawvioral Health Metwoark
St Vincents Behavioral Health
GoHealth Urgent Care

HHC Imaging

30,000 Colleagues *=f5 LIFE STAR Medical Helicopter Base

$4.3B Operating Revenue ik aEs

T o .' 3 .
A Rated ql) < MM

As of December 2019

35 Imaging Locations
144 HHC Medical Group sites
360 Total Locations

185 Towns & Cities in
Service Area

440033 I [

Miles
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Deloitte — Worldwide Leader in Data Analytics

TALENT

28,000+

Global Headcount
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Industry analysts consistently recognize us as a Global Leader in the marketplace
W Gartner W Forrester Enterprise Insights Services
Deloitte named the Undisputed Worldwide Deloitte is ranked #1 for strongest offering in the
Leader in Data and Analytics Services - 2019 market, and a global leader in terms of strategy for

the future - 2018

Deloitte.
Global Leader in Data Analytics

US Delivery Centers
* Mechanicsburg, PA ¢« Mumbai

350+ 3,370+

US India Delivery Centers

» Orlando, FL « Bengaluru

* Phoenix, AZ « Hyderabad
+ Gurgaon

W IDC MarketScape

Deloitte is again named a Leader in
worldwide business analytics C&SI
services - 2018
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Operational Analytics (HHCBI) Journey

Timeline FY 2018

[ ST

FY 2019

FY 2020

Content

Building The Foundation

Implement core HHCBI
modules for HR, Finance,
Procurement & Spend

Adoption 50 users
Self service
interactive

Capabilities visualizations

Secure data
access

DeloitteConfidentia/ and Proprietary Information
Global Leader in Data Analytics

Expand and Rollout

Add content, integrated
dashboards for department
heads and executives

1000 users

Cross functional
insights

Cloud Deployment

Proactive Decision Making

Forecasting and predictive
analytics for proactive fact-
based decision making

3000+ users (projected)

Predictive insights

Mobile enablement
and Institution-wide
adoption
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Architecture

The HHC OAC architecture is a Hybrid Cloud deployment model

’ Hybrid
Cloud

On-Premise — HHC

DMZ (HHC) Oracle Cloud

: H ADWH
. . Dvacle
‘ Client Host (Windows) : . m‘ 'I:;Q? Storage Campute
DBCS
e L
Application Server Host : | [EREE S kil
ODI (Windows) g . = =
; PR 1 D-:- ”#:;;dul
| . SSL 443 > )
| PeopleSoft Oracle i DruacledAnSchta
Source B Warehouse i SSL 443 ou ( }
Database — Database - > Windows Server . B Ly P
(PSFT) (OBIW) : Load Bancac . Wﬂ Gataway
(Exadata) (Exadata) :
- Remote Date Galew iy . *
HTTPS
Sync Users/ = : ; ¥
Q‘ - |
ez ‘ Application Users | : |
! ; Authorization | REST APl
f 1 . — i )
MS Active | : :
| oweaoy [ | | : i Sync userlD® email address | oracie 1dentity Cloud
| g K] E : H 5 “:e
ADFS e : : Authentication & | IDCs
. Pasaword Mgmt |
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Security

Comprehensive security model to provide secure access from anywhere or any device

Security Set Up at Hartford Healthcare

|dentity

Manage
Network
Perimeters

and Authentication and

Access =. Microsoft ~ Password Mgmnt.
Mgm Nnt. Active Directory i

Federation Services

»

Sync User Details

om Active Directory*— DI

Authorization

~ Rest API Calls

»

Multi-Factor Identity > {c:)}

Authentication Federation

Service |
Oracle Warehouse Python Scripts

Reporting Database
Service
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IDCS REST API

Groups from on-premise database along with corresponding user mappings were migrated to IDCS using REST APlIs

Automation Workflow
NP_Assign_2019-06-19.csv
NP_Revoke_2019-06-19.csv

Python Automation

Call REST APIs to fetch Call REST APIs to # 1_NP_ConnToDB
user and group details Update the user to = .
from IDCS "HHCOAC” group Mappings within - _'_r-'l-'_* crmatData
tenancy IDCs
# 3 NP _REST and_Delta

Format the CSV file to
Fetch Source CSV file Ia:jsasgcei:é:gdugsr’eorut; N L __:_“:._;.,‘.., ']F'.‘ sers
# 5_NP_Revoke
Tasks performed by Python Script

v' Connect to the on-premise warehouse and extract the user-group information into a csv file

<

Pass this as input to another Python Script which translates the data in CSV to the corresponding user-group mapping

v'Using the above as input, another Python script makes GET REST Calls to IDCS “HHCOAC” tenancy to fetch the user-group mapping present in IDCS
and compare with on premise user-group mapping.

v' The delta calculated is then saved in two separate CSV files to assign and revoke users.

- ™y
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Sizing Environments

Multiple options were evaluated to correctly size the test and production environments

The following steps were taken before concluding on the size of the test and production environments:
O Used Jmeter to simulate concurrent users and conducted stress test
O Conducted many iterations of stress tests with variable OCPU’s (4,6,8) and variable concurrent users (50, 75, 100)

O Monitored and verified the RDG logs

Aggregate Graph

sad

BEEEEEERAERERAEARAR RRARR00RE0RAER0 S

Key Considerations

v Sizing Depends on complexity of reports and numbers of reports on
each dashboard

v Multiple iterations might be necessary to finalize the size 5.

v Involvement of key stakeholders

- pans s B

v Engage Oracle to monitor performance of Bl server (if necessary)

||||||||
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Visualization Plugin

The platform offers options to customize the visualization types available in Data Visualization

Out-of-the-box Visualizations Custom Plugins Developed at HHC

40+ out-of-the-box visualizations

Multiple properties to control PN Sl

behavior SChange
$1.98B e i
: W Budget (0 60%)
New features are added with every o .
Release of the platform
Ooptt =
: ; ===
Custom Extensions Library N
— Additional plugins to expand and n __
enhance DV deployment
4 Depts RS —— S
2 | e I
2 ul'w“ :] Easy to download and deploy JO0% H00% 500N G0N -3O00% 200 (IDO0% 0% 100N 200% J00%
RN T
e Can be further customized before
— deployment Operating Expenses Met Patient Service Revenue
$65.9M $37.9M
Oracle Analytics Desktop SDK % Crange  Crange
L Create new plugin using Oracle DV ¥ Press : ;.,;9
SDK and JavaScript libraries A Bumen
Expense Requires knowledge of JavaScript,
% Change HTML and CSS . , nali
I PY:10.5% . Additional plugins were created to extend the functionality of some of
$40364 I Budget -4.5% Reference documentation and the existing views like Waterfall and funnel visuals

tutorials are available

- Y
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Data Action Plugin

The platform offers options to extend the capabilities of the out of the box data action framework

Out-of-the-box Data Actions Custom Extensions on Oracle New plugins using Oracle Analytics
Analytics Library Desktop SDK
I —
anchorto || Den Evert : fnenerTe Z::Lo:. i::luav.gat.on .

Analytics Link 1 I H I I = I I .- :n::.:;unk
URL Navigation e s Actions‘ Gancel

4 data actions are available out-of-the- Helps extend the data action behavior Create new plugin using Oracle DV SDK

box and JavaScript libraries

Enables navigation to content within and Easy to download and deploy Requires knowledge of JavaScript,

outside the OAC platform

HTML and CSS
Can be further customized before .
d Reference documentation and
eployment : .
tutorials are available

Helps support interaction when DV
project is embedded

At Hartford HealthCare, a custom data action plugin was developed to enable navigation from DV projects embedded in Bl and
ensure the context of the page is passed to the target page/ report

Deloitte
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Machine Learning

Data Preparation Explain Feature
. . Leverages ML scripts to profile
Provides rlch data selected data elements to illustrate
transformation and o
) insights
enrichment
recommendations

Machine Learning ML capabilities provided in the cloud
is embedded into platform plays a key role as HHC continues
the platform at its journey towards enabling predictive and
prescriptive analytics

multiple points
Advanced Analytics
_ NLG and NLP capabilities
Enable Advanced Analytics L:I
functions with a single-click. NLP Provides ability to interact with
Leverage in-built statistical and data with text or voice. NLG helps

machine learning algorithms for summarizes meaningful information
complex workflows. into text

- Y
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Predictive Analytics Use Case

The following Machine Learning use cases are currently being implemented at Hartford HealthCare

Employee Attrition Prediction Key Data Types and Sources

Retaining appropriate skills in the organization can significantly impact cost and quality of

care as well as help gain market share. Using Oracle Data Miner’s classification algorithms, @

models to predict attrition were trained to identify job categories and Employees at risk with _ Perf
discretely identifiable factors (E.g. Performance, compensation, supervisor etc.) Demographics Engagement Ferformance

Business Value

@ Understand reasons for attrition

' . » Employment  Hours Worked Compensation
Gain understanding of top factors for a specific employee to leave

Address key attrition factors @ @

Prevent employee attrition Org-level Factors ~ Movement External Factors

Additional Usecases on Implementation Roadmap

v" Journal Anomaly Detection - Detect anomalous journals entries through the use of advanced analytic capabilities in OAC

v" Predictive Forecasting - Forecasting using several predictive regression models income and expense metrics based on historical performance as well as
internal and external drivers

v Workforce Planning - Use predictive models to forecast demand for workforce in the different segments, regions, business units and departments based
on internal (headcount, movement, turnover, recruitment) as well as external (e.g. economic statistics) drivers.

- Y
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Thank you.

Ravi Murikipudi
Senior OBIA Developer

Hartford Healthcare
Contact: ravi.murikipudi@hhchealth.org

Hyder Mehtawala

Manager

Deloitte Consulting
Contact: habbasmehtawala@deloitte.com
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