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Background

Pioneering Pilot Project of HL7 V3 in Korea 
Reference Information Model (RIM)

Shared information model and terminology
Clinical Document Architecture (CDA)

Common structure for persistent documents
Arden Syntax for Medical Logic

Formalism for expressing medical logic rules
Version 3 Messaging

Focus on data interchange for data bases
Enhanced for compound structures such as EHR 
elements
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CDA Server
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Main Components of CDA Server

CDA Builder
Toolkits for creating, viewing and transforming CDA 
templates and documents

CDA Retriever
Web-based CDA document processing engine

CDR Interface
HL7 messaging-based gateway for exchanging CDA 
documents with CDR
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Design Objectives of CDA Builder

Compatible with a wide range of clinical information 
system

Impose minimal overhead on the existing clinical 
information system

Automatically create CDA documents by extracting data 
from the existing database

Independent of the underlying storage mechanism

Achieve software reuse through
Component Based Development (CBD) methodology

Use open standards
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Architecture of CDA Builder

CDA Graphical 
Viewer

CDA2DB Mapper

DB Mapping 
Class

Source
Generator

CDA 
GeneratorDATABASE Event Manager CDA

Documents

CDA
Composer

DB Trigger Register

CDA XML Schema
(CDA Templates)

Sample CDA
Document

CDA Refiner

Version Transformer

XSL

Automatic CDA Generator

Initialize variables

SQL queries

Import Import
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Use Case Diagram of CDA Composer

HIS Manager

DBMS Manager

CDA Specialist

Generate Sample CDA Document

Generate DB Mapping Class

Change Cardinality

<<extend>>

Manage File

View CDA

Manage DB Connection

Manage Vocabulary Domain

Refine CDA Schema
<<extend>>

Define CDA Contents Mapping

Transform CDA Version

Generate CDA Template

Generate CDA Mapper

<<include>>

Start CDA Generator

Manage Project File

Validate CDA

<<include>>

User
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UI Design of CDA Composer

Description
Window

Debug Window

Tool Bar

Menu Bar

Attribute Group
clinical_document_header (1..1)
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body (1..1)

provider (1..*)

Attribute Group

section (1..*)
non_xml (1..1)

levelone
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Free Textvalues
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Method Name

Table Field
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Modify
XML
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Define
Content
Mapping

Workspace
Project

CDA Template
Mapping Info

Mapping Class
Sample Doc
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Design Objectives of CDA Retriever

Should be scalable to accommodate 
continuously increasing CDA documents
Can accommodate any clinical documents that 
conform CDA specification
Display CDA documents in a user preferred 
view using XML-aware browsers
Support keyword search for CDA documents
Use open standards
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Architecture of CDA Retriever

CDA Local
Repository

CDA
Document Parsing

Indexing

Storing

Index # Extraction

Query Formulation

1

User’s Query

2

3

1.1 update

1.2

1.3
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CDA Local Repository Schema
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CDSS Server based on 
Arden Syntax
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Background

Using intelligent medical logic modules has 
lots of profits

Prevent significant medical errors
Reduce hospital costs

Medical knowledge is highly specialized 
knowledge

A medical expert cannot cover all the medical field

Sharing of MLM will enrich the CDSS 
environment
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Design Objectives

Establish MLM sharable environment among 
institutions
Make an easy-to-use interface to write and 
register an MLM

Arden Syntax editor
MLM register

Implement an MLM running environment
Compiler
Vocabulary 
ECA engine(Monitor Events)
Runner
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MLM in Overall System Architecture

Compiler

Echo-Cardiology
Local

Database

MiddleWare

MLMVocabulary

Compiler

Database

MLM
MiddleWare

Vocabulary

Compiler

Database

MLM
MiddleWare

Vocabulary

Compiler

Database

MLM
MiddleWare

Vocabulary

Source
Repository

Common
Vocabulary

Server

MLM
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MLM Running Environment

C
D
S
S

S
E
R
V
E
R



MILAB of SNU BME

MLM Compiler

1. Input MLM

…

Dictionary

Compiler

3. Parser2. Lexer
(Scanner)

4. Compiled MLM

Event Information
XML Doc.

MicroEvent …MicroEvent

Java Class file

Condition

Action

5. Send to
ECA Engine

5. Send to
Runner
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Dictionary for MLM Compiler

Dictionary

1. Query data terms
2. Vocabulary Mapper

3. Return DB Mapping
Information

variable name
table name

patient ID field name
primary time field name

code field name
code

value field

Mapping Tables

..
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ECA Engine

…ED3ED2ED1

Event Detect Manager

Database

1. Register Event

3. Register_trigger
(microEvent)

4. signal microEvent

6. Signal macroEvent
to runner

MacroEvent

…

MicroEvent

MicroEvent

MicroEvent

monitor
microEvent

insertion / update

5. Check if a 
macroEvent 

happened

2. Split macroEvent
into microEvents

monitor
microEvent

monitor
microEvent
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Runner

Runner

Java class

2. Event signal from ECA Engine

Database

E-mail
Fax

Alarm
Message

…

4. Check
Condition

5. Action

3. Check 
event fire

Get the real DB value

1. Register runnable
Java Class files
from compilerC
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Echo-Cardiology 
Information System
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Architecture of Echo-Cardiology System 

SearchSearch

InputInput

PrintPrint

Client Interface

HIS Report
Table

Views

Database

Data

HL7 Gateway

Sender : Build & Send HL7 MsgSender : Build & Send HL7 Msg

Receiver : Receive & Parse HL7 MsgReceiver : Receive & Parse HL7 Msg

Socket

Select
Insert
Update

Timer Insert

HL7 Message
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Receiver in HL7 Gateway 

Receiver

HIS

Reservation

Database

Reservation
Data Table

HL7 Message

Receive Msg
Parse Data
Insert to DB
Write to Log
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Sender in HL7 Gateway 

Sender

Report
Table

HIS

Searched in HIS Program

Database

HL7 Message

Make Msg
Send Msg to HIS
Write to Log
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Client Interface for Retrieval

Login

Database

Report
Table

Views

Data

Input Result

Search Reservation

Search Result
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Interface for Patient Search
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Interface for Result Report

XXX

XXX
XXXXXXX

XXX(XXXXXXX)(XXX)
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Data transferred to HIS

xxxxxx xxxx

E
C
h
o 
C
a
r
d
I
o
l
o
g
y

S
y
s
t
e
m



MILAB of SNU BME

Thank You

Contact : Jinwook Choi

MILAB of SNU
jinchoi@snu.ac.kr


