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Maintenance and sharing of the MLM

e Long-term maintenance of a MLM based knowledge base requires
significant changes over time.

— 229 MLMs at the Columbia-Presbyterian Medical Center, maintained
over 78 months

— 5528 changes, changes in
* Logical slot (38,7%)
« Action slot (17,8%)
* Queries (15,0%)
» Data slot exclusive of queries (12.4%) [senders et al 1998]

e An web MLM library, hosted at Columbia University, exists to
facilitate the sharing of MLMs
— However, a static list of MLMs

— “This list could be expanded to include the ability for users to comment
on or rate the MLMs, as well as to contribute their own MLMs to the

repository.” (wrightet al 2008)
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Goals

e G1.:to design and develop an interactive web 2.0 based
collaboration platform for maintains and sharing of Arden syntax
MLM.

e (2:to create a MLM based knowledge repository in the context of
smart home care.
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Methods

e Arden compiler
— Open source Arden2ByteCode
e Arden editor
— Open source EditArea
e interactive Web 2.0 platform
— AJAX technique
e Data base
— MySQL
e Literature review as knowledge source

— To acquire the rules used in the knowledge base in the context of smart
home care
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The collaboration platform: MLM Online

e System architecture

16.07.2012

e Client Server

Edit, comment MLM

MLM

Run MLM with input

Client side
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The collaboration platform: MLM Online

e Implementation of the server side

— Compile and execute MLM

 When the server receives the request of compiling a MLM, it calls the compiler
to check the MLM’s syntax and then compile it into JBC if it’s correct.

— Design of database

* The database contains 8 tables: mim, mlm_content, institution,
knowledge base, user, comment, history and message.

— Permission control of users

* Roles: MLM owner, MLM manager, MLM commenter, MLM viewer and
anonymous user

— Tracking of the user’s operation

« Operations such as adding or modifying MLM, login information are stored in
the database
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The collaboration platform: MLM Online

e Implementation of the client side
Creating and editing MLM

Comment and searching MLM

Authoring according to KB or instituition
Interface for compiling and running MLM
Communication between users

Management module

L Compie W AdaMiv

iU Knowledgebase

(IRSHifiga) Knowledgebase

test Columbia-Presbyterian Medical
Training-Control Center
User Institution Knowledgebase Survey Smart_Home_Care PLRI
CloseBlinds ExpressionTest
Get Users Your permission is: Super Admin TurnOnAirConditionForHeating CloseBlinds
- S TurnOnAirConditionForCoolin TurnOnAirConditionForHeating
Name D : Email PEI'I'I'IISSIO-I‘I Save CheckTimelnterval ; TurnOnAirConditionForCooling
rgot 1 rgot@gmall_conj Super A.dmln & TumofTV CheckTimelnterval
biao 29 biao.mac@gmail.com Admin & TumOfAppliances TurnOffTV
song 30 song0418@hotmail.com Regisger L TumOnTheLight TurnOffAppliances
nicolasjw 31 juwang@piri.de Regisger & DispatchHandPaper TurnOnTheLight
IncreaseLightintensity DispatchHandPaper
TurnOnTheLight1 IncreaseLightintensity
TurnOfTheLight TurnOnTheLight1
12348 1723410
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Web page

Masterarbeit von Biao

Columbia-Presbyterian Medical

Center
PLRI
BMI
BMI_test
CAT_SpO2_low

CAT_SpO2_extremely_low
CAT_Pulse_extremely_high
CAT_Pulse_high

CAT_Pulse_low
CAT_Pulse_Increase_high
CAT_BloodgPressure_extremely_hig
Pressure_high
Pressure_Increase_higr

2/3/4..10

1 3

authoring &
navigation

TU-Braunschweig | Peter L. Reicheriz Institut
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21 maintenance:

e2
a3
04

BMI calculation ;;

3

To calculate the BMI ;;

argument; ;; // assign input parameters

title:
mlmname: BMI ;;
arden: Version 2.1 ;;
version: 1.0 ;;
institution: PLRI ;;
author: BS ::
specialist: BS ;;
date: 2016-068-31
validation: testing ;;
library:
purpose:
explanation: test ;;
keywords: i
citations: 5
links: o
knowledge:
type: data_driven;;
data:
(m, 1) :
evoke: o
logic:
bmi:=m/(1*1);
conclude true; ;;
action:
return bmi; ;;
end:
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user
information

16.07.2012

Mim-Name: BMI

Modifed by "root” at 2012-01-27 11:28:23

1 [maintenance:

I T Y Sy 1

Z [library:

I T Y o1

title:
mlmname :

BMI calculation ;;
BMI :;

arden: Version 2.1 :;
version: 1.00 ;;
institution: PLRI ;;
author: B5 ::

specialist: BS ;;
date: 2010-08-31 ::
wvalidation: testing :;

purpose: To calculate the BMI ;;
explanation: test ;;
// the MIM can be edited here

arden.compiler.parser.ParserException:
[20,1] expecting: explanation

Position:

Ln2Z Ch1 Total: Ln 23, Ch 385

\M\\N

Bianying Song 10

n PLRI

PETER L.

REICHERTZ INSTITUT
FUR MEDIZINISCHE
INFORMATIK



Web page

MIim-Name: BMI  [Vodifed by “root” at 20102-01-27 11:28:23
21 maintenance:
@2 title: BMI calculation ;;
83 mlmname: BMI ;;
a4 arden: Version 2.1 ;;
8s version: 1.68 ;;
86 institution: PLRI ;;
. a7 author: BS ;;

Name: root 88 specialist: BS ;;

Sand Mail @a date: 2816-88-31 ;;
10 - .

Send Message ) Parameters

_ _ number of
B o (171); input param.

conclude true; ;;
ion:
return bmi; ;;

The BMI value may be classified into f reight, Normal, Overweight and Obese.

MName: root

Send Mail

Send Message

Add Comment | P LRI
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Web 2.0 based MLM Online platform

16.07.2012

Previous works on the development of MLM is in a way like program
Implementation, an IDE (Integrated Development Environment) is
needed for the development and test

It's difficult for the potential users of the MLM in different institutions
to collaboratively participate in the development process

The proposed web 2.0 based on-line platform can be seen as a
collaborative development environment

Every potential user can join the development process, and also
easily comment, edit, compile and reuse the MLM in their local
setting

In the MLM Online platform, the comments and the interactions
between users can enrich the MLM
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MLM based knowledge repository

e Construction of a knowledge base using MLM Online

e |EEE Xplore database on July 14, 2011. The search term “home
rule” was used.

Retrieved abstracts
(n=339)

Articles excluded
(n=210)

\ 4

Retrieved full-text articles
(n=129)

Articles excluded
(n=73)

A 4
Articles including rules
(n =56)

354 rules are found
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Smart home care rule

number of papers
35
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15 T

papers with only one papers withtwoto  papers with more
rule ten rules than ten rules
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Smart home care rule
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Example:

maintenance:
library:

knowledge:
type: data-driven;;
data: (SomeOnelnBed, LightlsTurnedOff) := argument;;
evoke: ;;
logic:
if SomeOnelnBed and LightlsTurnedOff
then
CloseBlinds := True;
else
CloseBlinds := False;
endif;
conclude true; ;;
action:
return CloseBlinds; ;;

end: . m PETER L.
REICHERTZ INSTITUT
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The platform in use
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88 MLM were created with the MLM Online platform and executed
without errors

Test focuses on the correct technical function of the platform
The amount of the users is very small (only four users)

Interactions between users work, but the large-scale interaction
effect which shares the MLM, makes the MLM richer by the
comment and eventually optimize the MLM has not been shown

Due to the difficulty of the development of the platform, the
maintains of the server and the management of the potential users,
we currently host the platform on a server located in a local area
network
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Mim-Name: CAT_SpO2_low

Limitations
maintenance:
a2 title: CAT Reduce power on low Sp02 ;;
es3 mlmname: CAT_Sp02_low ;;
e4 arden: Version 2.1 ;;
. . . 85 version: 1.0 ;;
e Syntax highlighting es institution:|PLRI ;;
e7 author: Bianying Song (Bianying.Song@plri.de) ;;
es8 specialist: |Prof. Dr. med. Uwe Tegtbur ;;
] e9 date: 20l1e-e8-82 ;;
e Data type of INnput pi1e validation: |testing ;;
11

_ Parameters r@spoz is critical ;;
e \ersionc ops~télow 90%.

current value. ;;
p02; ergometer; load ;;

3 of
6 » 9 »11 1516
Merges
Discontinued
2 ™ 3 ? g 8 development branch
MLM > > > > %III
Trunk )
Figure from www. Wikl%)%d a.0rg
9 conclude| truej;
30 action:
31 return load;;
32 |end:

16.07.2012 Bian'__ Abstract Syntax Tree Run Edit




Conclusion

16.07.2012

Arden Syntax Is a HL7 standard language for decision support, and
Arden2ByteCode is a newly developed open source compiler.

We developed an interactive web 2.0 based collaboration platform
(MLM Online) for Arden Syntax MLM.

MLM Online can facilitate MLM creation, sharing and execution.

A MLM based knowledge repository in the context of smart home
care was created.

The functions of the platform can still be improved.

And the platform has to be evaluated by multiple users and their
large-scale interactions.
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Vielen Dank fur Ihre Aufmerksamkeit! Fragen?

e Many thanks for Prof. M. Marschollek, Prof. R. Haux, Dr. K-H. Wolf
and other PLRI colleagues.
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