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An Efficient Algorithm for HL7 Message Parsing
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Abstract - An upgraded algorithm that improves the performance of existing interfacing software for parsing HL7
messages is introduced. It incorporates stack operations on objects to guarantee segment order while parsing messages.
This object-oriented design greatly facilitates the complicated process of validating, parsing, and creating HL7 messages
in the clinical setting. The new interface engine can manage all HL7 messages corresponding to admission and
registration, discharge and transfer, laboratory resuits, clinical images, and clinical reports. The international version of
this engine, currently under development, will be tested in Asian countries using standard character code such as

Unicode (ISO 10646).
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1. INTRODUCTION

Hospitals, doctors, healthcare
institutions regularly exchange information, and the HL7
standard was written to facilitate this communication [11.
HL7 is based on approximately 300 real-world trigger
events, and its specifications are defined in terms of
different message types, each with a distinct purpose [2].
Message types may describe registration, results and
observations, orders, and other information. The HL7
interface engine is considered a critical component of the
IT infrastructure in a hospital setting, because it
coordinates the data elements of every system [3, 4]. For
example, admission, discharge, and transfer data are sent

professionals, and

from the registration system to the patient -care
information, clinical information, medical records, and
billing systems. Also it interfaces clinical information
results with patient care results reporting. Unfortunately,
however, most commercial HL7 interfaces are expensive,
anywhere from hundreds to thousands of dollars per
individual license, and are limited to the vendor's own
product. For these reasons, Kyungpook National
University School of Medicine, Department of Medical
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Informatics, developed an HL7 interface engine using a
streaming algorithm. Called Clinical Primary Exchanger
version 1.0 (CPX 1.0), the interface was rudimentary, but
sufficient for exchanging discharge summaries between
two hospitals [5]. In this paper, we introduce an improved
algorithm that incorporates an object-oriented design and
stack operations to enhance the efficiency of the CPX 1.0
interface.

2. METHODS
2.1 HL7 message

HL7 messages are constructed as a list of segments
with data fields that are either HL7 primitive data types
or HL7 composite data types [6, 7]. Each field contains
data elements known as components, which may be
further divided into sub-components. Fields may repeat,
and the maximum number of repetitions may also be
repeated. Data types may be simple, such as date (DT),
telephone number (TN), and identifier (ID), or compound,
such as addresses, phone numbers, and patient names.
Delimiter characters separate the segments (Table 1).

There are more than 100 messages currently defined,
including ADT messages, laboratory test results, and
some query messages. The message header segment
(MSH) provides necessary information regarding each
HL7 message, which is unique based on its segment
order.



Table 1 Delimiter characters

Segment terminator <cr> 0x0D
Field Separator f
Component Separator ~
Sub-Component Separator &
Repetition Separator ~
Escape Separator \

2.2 Object-oriented programing

(OOP) is a new
methodology that models real-world concepts as objects
with both source and executable code [8]. Objects are
comprised of two parts: data, and the operations that can
e performed on these data. So each HL7 message is
based on a real-world event, and contains data and

Object-oriented  programming

operations for that event. Type Interface is a well-defined
HL7 data type [9] implemented by either primitive or
composite interfaces (Fig. 1). We have also designed
Primitive  Interface, Interface, Segment
Interface, and Group Segment Interface, which contain

Composite

primitive data types, composite data types, segments, and
segment groups, respectively, within their attributes, as
defined by HL7 Standard [10].
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FFig. 1 Encapsulation and iheritance using HL7 data types

2.3 Parse algorithm

Parsing is the process of determining whether a string
of tokens can be generated by a grammar. The parser
should report any errors in an intelligible fashion, and
recover from common errors so that it can continue
processing the remainder of its input. In the proposed
HL7 interface engine, the parse checks message structure
and validate data type (Fig. 2).

For each incoming message, the system checks the
MSH, and if it is valid, instantly initiates the parsing
process, which proceeds as follows. The message object
is loaded by retrieving the message type and event from
MSH-9, and then the object is checked to see if it exists
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on the system. If so, the system loads the message
object, retrieves its segments, and stores them in a stack,
which orders the segments. If, on the other hand, the
message object is not validated on the system and thus
not loaded, the system will record an internal error and
return a rejection message. Parse processing consists of
message, segment, and field parsing (Fig. 3).

- HL?
HL7 _, Message | HL7 _, |Segment| HL7 | Field | pritive
Message |Parsing| = Segments | Parsing |~ Fields ~ |Parsing Data Types

Fig. 3 parsing of an HL7 message

An example of message parsing follows. The segment
and field parsing algorithms are similar (Fig. 4).

Procedure MessageParsing
Loep
pop object from Stack
read segment from ptit @ray
if segment.name matches object.segment.rame then
call parseSegment procedure;
if object.segment can de repeared then
loop
read next incommgMes.segment
if next segment matches object.segment then
create anid add new object segmeni 1o message object
until segmarst doesn’t match object.segment or inptit is emply
end if
end if
else
if object.segment is reguived then
add Evror message 1o ErvorList
endif
end else
unnl Stack is empty
end procedire

Fig. 4 Segment and field parsing algorithms

3. RESULTS

The main module of this interface engine includes
browsing, sending,
acknowledgment, and parsing. In a test run, a discharge

message  validation, generation,
summary of XML-encoded clinical document architecture
(CDA) [11-14] confirmed the possibility of exchange in

the simulated environment (Fig. 5).
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F'ig. 5 Transaction flows in a simulated environment: a/
. Patient A presents to the clinic with dizziness
and epigastric pain; b) Physician sees the patient,
¢) performs a CBC, LFT, X-ray, and GFS, d/
diagnoses internal bleeding due to a gastric
ulcer, and refers the patient to the general
hospital, e/ At the general hospital, the
emergency room doctor retrieves and reviews the
relevant reports; f) After intervention, Patient A
returns to the physician at the clinic for a
follow-up visit

Performance evaluation: Table 2 shows the parsing
time of CPX 2.0 and CPX 10. Table 3 compares the
CPX 1.0, CPX 2.0, and jEngine systems. In the past,
CPX 10 is tested within transferring discharge
summary. The message contains laboratory test
results, patient demographic information. However,
CPX 20 is tested within ADT messages, discharge
summary, and DICOM images.

Table 2 Parsing Time of CPX 1.0 and CPX 20

Size of the Message(KB) | CPX 1.0(ms) | CPX 2.0(ms)
94.4 560 78
115.9 750 170
185.1 1800 192
456.6 4150 310
537.4 6500 351

Table 3 Comparison of jEngine, CPX 1.0 and CPX 2.0

JEngine | CPX 1.0 | CPX 2.0
Validate MSH segment Yes No Yes
Check required segment No No Yes
Check field's length No No Yes
Validate message syntax No Yes Yes
Check required field No Yes Yes
Validate data type Yes Yes Yes
i:'.;cr:cgee information among Yes No Yes
HL7 messages All ADT_A03 [ADT, OBX
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4. CONCLUSION
4.1 Message parsing

A received message can normally be parsed into
message objects that are already defined in HL7
messaging, making it simple to check the message
structure, field length, required segments, and to validate
the datatype value (length and data type format). In
addition, this system can generate an error message
when one occurs during the parsing process (Fig. 6).

Data Type Format Error

Fig. 6 An example of an error message
42 Text and image data transfer

CPX’s message browser can display HL7 message
structure in tree form. Because this structured view is
more easily understood than the HL7 message itself, it is
important for HL7 interface engine programming and
education training that the message structure established
by parsing is displayed. The proposed system supports
this tree-browsing method. How can reporting needs be
met in terms of continuity of information? Critical factors
include ease of access and availability of relevant
information. Information relevance is context-dependent,
determined by the study context of the radiological
procedure (current and prior imaging studies and reports)
and the patient context, where procedure and
indication-based access to clinical information is required.
While this calls for the integration of image and report
information as well as relevant clinical information other
than imaging, current limitations primarily stem from the
use of hardcopy images and paper reports and transcribed
narrative text reports with no imaging interpretation
results included or referenced.

5. DISCUSSION

The HL7 message standard is remarkably powerful for
such a limited design. Furthermore, this simple parser



could easily be expanded to both encode and parse HL7
data. The fact that plain text can hold such large
amounts of data clearly shows that medical information
sharing need not be hindered by technical limitations. The
technology needed to solve many of the information
problems in the medical field is already available. What is
needed is for more healthcare professionals, those who
conduct their daily business in medicine, to add their
input to the further development of applications. Because
they know best what the needs and special considerations
of their work are, it is imperative that their ideas be
considered in the development cycle. Hopefully, the
proposed program described herein contributes to this
effort, even if only to spark the interest of those in the
HL7, medical messaging, and health information fields.

The proposed system improves the parsing method of
HL7 messages, utilizing an object-oriented design and
stacks. This new HL7 interface engine enhances network
efficiency during HL7 message transfer, whether clinical
images or CDA. The engine also successfully generated,
sent, received, parsed, and detected images automatically
included in HL7 messages (versions 24 and 25). The
international version of this engine is currently under
development [15].
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