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Introduction @ Best practice refers to the best way to perform specified
activities (O'Leary, 2007).

@ Applications, such as disease management or customer
relationship management, monitor changes of interest
based on best practices.

@ Best practices could be modelled as ECA rules
(Rule-Based Information).

@ Approaches adopting active database implement this
information as triggers.
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Background

Background: working scenario

In healthcare, Best Practice (clinical guidelines) are used
to monitor the clinical events of interest concerning a
specific patient.

a medical patient plan is generated based on a clinical
guideline for each diabetes patient.

In the execution process, medical patient plan determines
the reaction to the changes of the patient’s state.

Clinicians are interested to manipulate the best practice
and plans as a first class object.

Clinicians are also interested to review the execution
history of these medical plans.
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Problem The best practices and its plans demand:

@ a model that formalizes them in a similar way of the class
and object.

@ a management framework that provides a unified
management environment for them

@ realization within DBMSs, where the domain information
is managed.
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Develop a modelling approach and a management framework
for best practices based on XML technologies, ECA rule
paradigm and DBMS.
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@ SIM is an acronym for Specification, Instantiation, and
Maintenance.

Tre siu. @ The SIM approach aims at incorporating best practices
through an electronic and adaptive template (skeletal

plan), from which several entity-specific (ES) plans are

generated.
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The relationship between the skeletal plan
and the entity-specific plan.
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The Complex Information Life-Cycle
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Maintenance Plane

Specification General ‘

Plane Specification
(Skeletal Plan)

Complex
- <) A
Capturing Information Kernel
Entity-Specific Plan Generation
(ESP)

Information

The SIM
Framework

and Installation

Instantiation Plane
Instantiation Realization

Human-Computer Interaction

The SIM Framework
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@ AIM stands for Advanced Information Management
@ the AIM language consisting of three main components:

Gy o specification component (AIMSL),
Framework o instantiation model (DRDOC), and
@ query component (AIMQL).
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V Unvesty The SIM Framework: Specification

-<protocol id="PRO124" >
<name>microalbuminuria protocol (MAP) </name>
< categorylD>CID124 < /categorylD>
+<header>
-<Schedules>
-<schedule id="SIDMAP" >
<name>Basic MAS< /name>
+<header>
-<scheduleRules>
+<rule id="rull" >

+<rule id="rul5" >
< /scheduleRules>
< /schedule>
+<schedule id="FIDMAP" >
+<schedule id="MIDMAP" >
< /Schedules>
< /protocol >
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ON 2 days After the patient admission,
DO order the test albumin creatine ratio (ACR).

The SIM
Framework

|

ON receiving the result of the ACR test,

IF the result is greater than 25
DO Add rule MAP3.

Essam Mansour ICEIS 2009 Milan, Italy May 6-10, 2009 14 / 28



1\ Intemational
v Universy

inGermany

The SIM Framework: Instantiation

DB&IS
Research
Group

@ the reactive behavior of the rule-based information

@ coded as several triggers .

The SIM
Framework

descriptive information, which represents

@ states of the rule-based information and

@ the execution history
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An Example

The SIM Framework: Execution

complex element A\

A

lsimple element
edge —_—
text value —

alidity period 1-NOW

MAP1
0-2

state

0-1
1-2

value value

sfa]!us sﬁa!us SFBEUS event ac!lon St !US Sf ! é !US event COHEI;IOH ac!lon status

scﬁeaule

0-2 3-NOW
0-3
MAP2 MAP3
0-3 3-NOW
state state

22 01 33 3-NOW

value value value value

value

[generated]|[registered|[ executed]

|generated| |reg|stered|| executed | Rule MAP2

A part of a patient plan..

Essam Mansour

16

ICEIS 2009 Milan, Italy

May 6-10, 2009



Altert
U{T;fvrzras?t;nal The SIM Framework: Query and Manipulation

inGermany
DB&IS

Research
Group

@ AIMQL includes several operations such as add, remove,
modify, activate, deactivate, terminate and fire.

Approac @ AIMQL plays over again the history of DRDoc documents
Framenork to show the in details the actions that cause changes on
them.
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REPLAY PLAN pl

SHOW When OF pl

WHERE p1[@DEID = X and @SPID = PID]
The SiM and pl.overlaps(valid(TP1,TP2))

Framework

REPLAY PLAN pl
SHOW When OF FIRST(pl)
WHERE p1[@DEID = X and @SPID = PID]
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Examples

REPLAY PLAN pl,p2
Framenork SHOW When, How, Why OF pI
WHERE pI1[@DEID = X1 and @SPID = PID1] and
p2[@DEID = X2 and @SPID = PID2] and
NOT (pl.precedes(valid(p2.state[value=ST])))
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@ stands for Advanced Information Management System,

@ utilizes the modern DBMSs that provide XML data
management and triggering mechanism, and

NS Sypa @ extends DBMSs to provide temporal support and
time-based triggering mechanism
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AIMS: A Complex Information Management System

Registration and
anipuration

Complex Information
Manager

Modifications

»| - Specification
- Instantiation

- Execution

- Manipulation

- Query and Replay

AIM Language Statement

Result and Acknowledgement

- Queries and Manipulations
- Skeletal Plan Doc
- Entity-Specific Plan Doc

Y

-R
AIMS System

Rule Manager

- Temporal Execution

Information Manager
- Validation method

ule Manipulation

- Temporal storage method
- Temporal query method

Communication Manager

- Dissemination method
- Distribution method

N

N

DBMS Trigger
Mechanism

Modern DBMS

Messages

XML Repository

XML
Schemas

- Domain Information
- AIMSL Specification
- AIM ESPDoc

Information

User/Client Provider

- >

External Entities
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@ the SIM approach models best practices as an electronic
and adaptive template (skeletal plan),

@ the SIM framework for managing best practices through
three planes, specification, instantiation and maintenance,

@ SIM has been implemented based on the ECA rule
Conclusion paradigm, XML and DB2, and

@ SIM applied to manage clinical test ordering activities
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@ doing additional experiments with different workloads and
query sets

@ developing advanced graphical visualization mechanism to
review the replayed information

@ developing a method that provides automatic discovery of
information from the execution history

Conclusion
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Dr. Essam Mansour
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International University in Germany
Email : essam.mansour@ieee.org
Contact Me Web page: http://it.i-u.de/dbis
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event : every 12 hours after patient admission
condition: the test result > 55
action : send a message ordering an ACR test for the patient.

v,
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The SIM Framework: Specification

-<rule id="rul5" >
<name>Rule 5 of MAP < /name>
+<properties>
+ <header>
- <body>

-<Terms >
<term id="T01234" >
<title>The value of the
ACR test Result</ title >
<type>element< /type>
<dataType>integer< /dataType>
+<mappingToDB>
< /term>
<term id="DEPA1l1" >
<title>patient admission</ title >
<type>event< /type>
+<mappingToDB>
< /term>

< /Terms >

-<event id="E1R5" >
<on>
<relativeTime>
<every>

<granularity>hours< /granularity >

<timelLength >12< /timeLength>

< beforeORafter>
<BAValue>after< /BAValue>
<term id="DEPA1l1" >
patient admission</term>

< /beforeORafter>
<for >10< /for>
< /every> < /relativeTime>
</on> < /event>
- < condition id="1D36" >
+ <description>
<logic>
<simplePredicate>
<operand1>
<terml|D>TO01234< /termID>
< /operandl>
< operator>gt< /operator>
<operand2>
<value>
<amount>55< /amount>
<datatype>integer< /datatype>
< /value>
< /operand2>
< /simplePredicate>
< /logic>
< /condition>
- <action id="AID36" >
- <do>
-<proceduralAction>
+<sendEMAIL>
< /proceduralAction>
</do>
< /action>
< /body>
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The DRDoc document size ——

116 |

110

108

the DRDoc document size (KB)

106

104 |

102 I I I I I
522 532 544 550 555 559 565

number of updates
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