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E.1.
INTRODUCTION

The intent of this appendix is to provide health care organizations who are considering or are in the process of implementing HL7 interfaces, with case studies from other healthcare organizations who utilize the HL7 Standard.  Case studies have been voluntarily submitted to HL7 for inclusion in this appendix.

E.2.
CASE STUDY:

ADT and Charge Interfaces using HL7 and TCP/IP
Contributed By:

Patricia Burtchaell




Programmer/Analyst




Deaconess Billings Clinic Health Center, Billings, Montana




Phone:
(406) 657-3824




Fax:
(406) 657-3872

E.2.1
Beginning of Project

In January of 1994 Deaconess Billings Clinic Health Center (DBCHS) contracted with a vendor to implement a clinical based system for the hospital which would provide an Order Communications system as well as several clinical modules including Pharmacy, Radiology and Nursing.  One of the challenges for the hospital was that the clinical based system resides on a Tandem Himalaya K1002 and our financial based system resides on an IBM AS/400 9406 D80.  In the past the hospital had made a commitment to standardize on HL7 for the application protocol and also to use TCP/IP as the communication protocol on any future interfaces.  Prior to this, HL7 messages had been communicated in batch interfaces between platforms using an emulation file transfer process.

E.2.2
The Project Management Process

In order to more effectively understand the needs of the clinical departments, a Project Coordinator for the entire project was recruited from the nursing staff of the hospital.  To assist her with the project management and technical issues, a Clinical Systems Analyst was also recruited.  The Project Coordinator developed a project plan using an Excel spreadsheet as a tool to break up the main project into smaller projects and the smaller projects into individual activities and tasks.  The spreadsheets contained data such as responsible teams, team members, activity start dates, end dates, calculated duration days, and man days.  A project manual was also developed to assist user departments through the process of implementing the clinical system.  An extra step is also being taken to use this as an opportunity to avoid automating the processes currently in place but to first work on improving them and making them more efficient.

E.2.3
The ADT and Charge Interface Projects

As previously stated the hospital had not yet had the opportunity to send HL7 messages in a real time interface utilizing the TCP/IP protocol.  It had been determined that this project required a real time ADT interface to the Tandem to support the clinical systems with the charges returning in a batch format to the AS/400 using the TCP/IP FTP subcommands.

E.2.4
HL7 and TCP/IP Implementation

It was decided that we would implement using version 2.1 of HL7 with the intent to migrate to new versions as they became available.  Our vendor for the clinical system requested that we conform to the Berkeley Socket for the TCP/IP portion of the interface, however, that feature of TCP/IP is not expected to be available on the AS/400 until Version 3 release 1 of the operating system.  Until then we are able to execute the real time TCP/IP functions on the AS/400 with Pascal code and the FTP subcommands with IBM Control Language programs.  Our physical connection between the AS/400 and the Tandem is a direct Ethernet connection.

E.2.5
Functional Requirements

Our intent when designing the interface was to make it as much like a utility as possible therefore making future implementations of any TPC/IP interface easier whether it be ADT, Orders, or Results.  The HL7 ADT interface program is an RPG program that responds to ADT trigger events in our financial system.  It will reside active in a subsystem on the AS/400 and will not end until it is forced to by a request from operations or by detecting an error from the receiving system.  A second RPG program also resides active in the same subsystem and, when called, is passed parameters containing the names of the data queues containing the messages, the addresses and ports necessary to establish the communication connection, and a text description of the interface.

As each message is developed the HL7 program writes the data and its length out to a sending data queue.  The second RPG program reads the sending data queue and executes segments of a Pascal program which in turn performs the TCP/IP functions and sends the data to the Tandem.  After each send the TCP/IP interface program receives an acknowledgment back from the line that the data hit the line successfully and then an acknowledgment back from the application system identifying whether or not they received the data intact.  The second RPG program, which is again executing segments of the Pascal program, picks up the ACK or NACK and writes it out to a receiving data queue.  If the acknowledgment is not positive that RPG program notifies operations of the problem by sending an informational message.  The HL7 ADT program then receives the data queue and checks for an positive ACK.  If it does not receive back a positive acknowledgment, it alerts the other programs that it is terminating and they in turn end.  It is up to operations to act upon the error message and resolve the problem.  Once that is done the interface programs can be restarted.  If the acknowledgments are positive the ADT interface program continues to read and process the trigger records as they arrive.

The charge batch, is retrieved from the Tandem once a day.  The FTP subcommand 'GET' is executed by an IBM CL program and the file is placed in a library on the AS/400 ready to be processed by the HL7 charge interface program.  That program interprets the messages and creates records that are processed by our daily financial posting run.  This interface did not need to be real time as we only post once a day in our financial system and the clinical system also generates charges in a similar manner.

E.2.6
Implementation Issues

The main stumbling block was the need for the data to be EBCDIC on the AS/400 and ASCII on the Tandem.  The second RPG program referred to above in the ADT interface has the ability to do EBECDIC to ASCII translations as well as ASCII to EBCDIC on the return using an IBM program where you pass in one record at a time in a parameter and receive it back translated.  Therefore this issue of translating one record at a time was minimal.  Unfortunately the problem was not as easily handled with the charge batch.  Something inherent with the Tandem hardware required us to perform a 'BINARY' translation when executing the 'GET'.  Because the translation options of 'BINARY', 'EBCDIC', and 'ASCII' are mutually exclusive we were forced to either receive the file in ASCII or ask our vendor on the Tandem to send it in EBCDIC.  When working with IBM on how to perform a ASCII to EBCDIC translation on an entire file we found that the only way was to use IBM PC Support functions which we determined to be too cumbersome.  Our decision was to request the batch to be sent in EBCDIC.

E.2.7
The Future

Initially we only needed the two interfaces as the first module we are bringing up on the Tandem is the Pharmacy module.  When we bring up our Order Communications module we will need to implement real time orders and results interfaces as our Lab system resides on our AS/400.  It is our current plan to have those interfaces function similarly to the ADT interface and hopefully utilizing some of the same code.
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