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The Big Data Steaming Model X # i) 22 AR 1Y

Historical Data Transactional Data
7 s s HEHE
®---0---0---@
Active
Data Transient Data
TS ZAEIEAEIT

Hdm & PR Rk % Major Challenges
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Big Data Project Considerations KEFEIIH I E

 Data Collection (UZ%E) Where data is coming from?

* Data Cleansing (Ji5{/t) Quality of data

« Data Collation (HL%%) Data mapping and weight factor
« Aggregation (%245) Distributive data sources

* Indexing (225|) Data that cannot be found is useless

* Querying (fr1l) The ultimate goal is to extract wisdom

p FAERIER
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One Domain

Mobile f—____3

loT OMM DB

OMM Library
/ Mobile App
/ Gatekeeper

oMM
OMM Library
Server ==
/ eForm

[ HL7 AP ] [ Hadoop API |

HIS, etc.

Intranet

e

OMM Library
CHM

Internet

Local Definition within a Domain

e.g. OMM Organization
= patient XML
<organization>
<name>patient</name>
<access>
<type>HL7</type>
<service> ... </service>
<group>UPID</group>
<group>episodelD</group>
<attr>ICD-10</attr>
<attr>specialty</attr>
<attr>primary_phys</attr>
<faccess>
</organization>

OMM
Member

Object

T K F I E B

# OMM native attributes

a Non-native attributes
HL7

Non-native attributes
Oracle

Non-native attributes
~ Hadoop

Distributive Big Data Model

OMM Distributive Big Data Model

Central Definition on the Virtual Big Data Center

OMM native or non-native

e.g. OMM Organization attributes
= patient XML
. <organization>
— <name>patient</name>
<domain>

oMM

<URL>120.72.24.8</URL>

Member Access to <authcode>KQ2%m9@... </authcode>
Object Distributive </domain>
Domains <domain>
<URL>138.64.5.12</URL>
T <authcode>GDK2!m37... </authcode>

</domain>

</organization>

OMM Organization — a Unit of Intelligence

e.g. OMM Organization
= DRG_Robot

OMM native attributes

Non-native attributes
HL7, Java, Webservices

Methods Attributes Non-native attributes

OMM
Member

Access Protocol
(Domain specific)

Object

IN/OUT

Software Robot

Oracle

~ Non-native attributes
HIS/LIS/PACS, etc.

© Overriding methods

@ Entry-point method

Thi Ummiernty of eeg bang Shaoutien 1haapital
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Data

!D_ata_ Unification
Unification _d 9 OMM
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Distributive
Data Network

Data @ '

Unification

Machine Learning Robots
OMM

will be processed to

discover intelligence and
/\ )
—— data correlations
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CPM Home x;; [#&] Omm Robots 3
(61 !G)coIfabris.cnfbcts;'listﬁots.Jsp @ 'ﬁ" (S +
# Apps G Gmail W oM B Meetwe [&] PRM & HKEHE [l Myvahoo! B HKUPortal o 2D L] EAEEREE [@] 2AERCM @ HKUSZH TWik » Other bookmarks

E % j( % ﬁ% ﬂll % B}% Collaborative Hospital Management B jsearch [>

The University of Hong Kong - Shenzhen Hospital

OMM Robots for Machine Learning » Create New Model

Healthcare Robot Models

F

H-1701 Diabetes Clustering Study (¥ RREEEWH)
Organization National Institute of Diabetes and Digestive and Kidney Diseases,
Johns Hopkins Hospital (£EL B ELSHRER)
Description  Based on 8 attributes of a Diabetes patient to discover correlated clusters in the data. By
default uses three clusters. Attributes: Age, Diabetes pedigree function, Body mass index,
2-Hour serum insulin, Triceps skin fald thickness, Diastolic blood pressure, Plasma glucose
concentration, and No. of times pregnant (opt).
Price Free
H-1702 Diabetes Patient Care Service Quality (R AEEFERFHE)
Organization Hong Kong Hospital Authority (BE£EER) = E
and the University of Hong Kong (&Fi#A=) sl
Description  Review the past two years' of Diabetes patients data of a hospital, based on data quality M v

Tt Lo

AR BB
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BEEEE O X

CPM Home X )/ [ Omm Robos %\
& |®cclfabris.cnfbcts;'list&cts.Jsp @ ‘f?| 8 o0
#oppps G Gmail Wi CPM B MeetWE [& PRM g HKEE ] MyYahoo! B HKUPortal o #ED L] EARIERES (& $AERCM @ HKUSZH TWik » Other bookmarks
T g e e i mme ~r =
and outcome, determine if the hospital's Diabetes patient care complies with International Frt La
b -

standard. Provide recommendation to the hospital for improvement.

se

Price USS 1000 / year

H-1703 Type-2 Diabetes - City Burden Analysis (2B4ER & - 1T R 18547

Organization School of Public Health, National University of Singapore (SimgE e ot DEFR)

Description  Based on the current population characteristics of a city, apply Prof. Alex Cook's model to
project Type 2 Diabetes burden of the city in the next 30 years.

Price US§ 10000 / year

H-1711 DRG Analysis (#E#IT 87147)

Organization The University of Hong Kong-Shenzhen Hospital (F#A 5 5IER)

Description  Perform analysis on patients' total episode cost of a certain ICD-10 code within a period of
time. Evaluate a recommended pricing for Disease Related Group charging.

Price USS 100 / year

FERFE RN ER
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CPM Home X )/ [ Omm Robos %\
& & |® Not secure | collabris.cn/bots/ommBats jsplid=343151&idx="1#clone @ v ‘f?| 8 o0
#oppps G Gmail Wi CPM [ MeetWE [& PRM g HKEE B MyYahoo! B HKUPortal o #ED L] EARIERES (& $AERCM @ HKUSZH TWik » Other bookmarks

Distributive Big Data & Al b

OMM Robot for Machine Learning

Robot Model H-1711 DRG Analysis (fmitiT & 747) @

Perform analysis on patients' total episode cost of a certain ICD-10 code within a
period of time. Evaluate a recommended pricing for Disease Related Group charging.

The University of Hong Kong-Shenzhen Hospital | £ 4 2% #lE )

L]
L]
L]
-
DRG-001 DRG-002
Robot Information
Robot ID H-1711-39412-002-243043
Robot Name DRG-002
Description Study the DRG pricing for different hospitals. In this robot, we will launch on three
different hospitals to compare the cost of a certain ICD-10 disease to decide on a -

FERFE RN ER
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@ CPM Home % / @ Omm Robots X -"\._\
& C |® Not secure | collabris.cn/bots/ommBots,jspZid=343151&idx=1#clone T ‘f-‘r| 800
Hoppps G Gmail Wi CPM B MeetWE [&] PRM g HKEE MyYahoo! B HKUPortal ~ $EE L) EAFIEREE [ 2AERCM @ HKUSZH TWiki » Other bookmarks
Description Study the DRG pricing for different hospitals. In this robot, we will launch on thrae o

different hospitals to compare the cost of a certain ICD-10 disease to decide on a
combined DRG pricing.

In Service Since 2017-08-24 08:24

Algorithm
Program org.hkuszh.main.DrgEntry | |eva|Entry()
Condition ICD10="E04.200" && CheckInDatefgt;="2016.01.01' &&

CheckOutDate&lt;='2016.8.31"

Learning rate (a) |U.03 v |
Regularization parameter (A) | 10000 v |
Initial weight (8) 10.001 |

Learning Sample

Size Limit 11,000,000+ v
Time Limit |15 min v

Domains
Node 1 |c0||abris.cn ||"...."...". |
Node 2 1120.92.140.186/PRM [sesssssennnes |
Node 3 |cpm.egiomm.com ||".........".. |

Add new node

T RXFEFYER
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[#] CPM Home X / [&] Omm Robots X '\\ EERC  — X
€ - C | collabris.cn/bots/botsCanvas,sp?id=343043 Q 7 ﬁf 800
2 Apps G Gmail Wi CPM [ Meetwe [&] PRM g HKHE R MyYahoo! B HKUPortal ~+ HEE L EXRYIEKES [& #XERCPM @ HKUSZH TWiki < #XEIR Hirng » Other bookmarks

OMM Robot: DRG-002

Distributive nodes 3
Program : org.hkuszh.main.DrgEntry.evalEntry()
Condition : ICD10="E04.200' && CheckInDate>='2016.01.01"

&& CheckOutDate<='2016.8.31'

IP: collabris.cn
Bot [343043] deploved

IP: 120.92.140.186/PRM
Bot [311332] deploved

IP: cpm.egiomm.com
Bot [79498] deployed

DO S

-

2

T RXFEFYER
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@ CPM Home X / @ Omm Robots > A

\ =

Baverd G - X

&

# Apps G Gmail W CPM [ MeetWE [&] PRM & HKEE R MyYahoo! B HKUPoral e

&) ‘ @® collabris.cn/bots/botsCanvas.jsp?id=343043

@Y% 8 00

#ET L EXRIEkEE [ 2XERCPM @ HKUSZH TWiki < #XEIR Hirng

» | || Other bookmarks

OMM Robot: DRG-002

Distributive nodes e
Program : org.hkuszh.main.DrgEntry.evalEntry()
Condition : ICD10="E04.200"' && CheckInDate>»='2016.01.01"

&& CheckOutDate<='2016.8.31'

IP: 120.92.140.186/PRM
Total cases: 104

Disease cost Average (¥): 1000448
Disease cost Median &nbsp;(¥): 9770.0
Std Devs (¥): 5331.19

Histogram on FSUM1

Scattergram: FBIRTHDAY vs. FSUM! }m ra \[s

IP: collabris.cn

Total cases: 153

Disease cost Average (¥): 9468.14
Disease cost Median &nbsp:(¥): 9700.0
Std Devs (¥): 26508

Histogram on FSUMI

Scattergram: FBIRTHDAY vs. FSUMI

- E’Hﬁ\u@'

IP: cpm.egiomm.com

Total cases: 138

Disease cost Average (¥): 9161.99
Disease cost Median &nbsp;(¥): 9270.0
Std Devs (¥): 2516.64

Histogram on FSUM1

Scattergram: FBIRTHDAY vs. FSUMI

-

IO

2
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Scattergram: FBIRTHDAY vs. FSUM1 (collabris.cn)
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/[ Omm Big Data Analytics x \| EEdE - X

o G ‘(Dco]labris.cnfbotsfbol:Ana[ys':sjsp o} 1}] B8 00
HEoApps G Gmal WM M [B MeetWE [ PRM @ HKFE N MyYehoo! [ HkUPoral - 828 LI BAMIEREE & AXERCM @ HKUSHTWIG § BAER Hiing » | [ Other bookmarks
Big Data Analytics *

OMM Robot: DRG-002

Histogram on FSUM1 (collabris.cn) Histogram on FSUM1 (120.92.140.186/PRM) Histogram on FSUM1 (cpm.egiomm.cam)
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Scattergram: FBIRTHDAY vs. FSUM1 (collabris.cn) Scattergram: FBIRTHDAY vs. FSUM1 (120.92.140.186/PRM)
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The University of Hong Kong - Shenzhen Hospital

IR
ley@hku-szh.org
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