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Chapter 1 Using This Guide

This chapter introduces you to the caAdapter User's Guide.

Topics in this chapter include:

Intended Audience on this page
Recommended Reading on page 1
Document Text Conventions on page 1
Organization of this Guide on page 2
Library and Resources Files on page 2

Intended Audience

The caAdapter User's Guide is the companion documentation to caAdapter. This guide
includes information and instructions for using caAdapter which consists of two components:
a set of Application Programming Interfaces (APIs) and a mapping tool graphical user
interface (GUI). See Chapter 1 for an overview of caAdapter. The technical audience (Java
programmers, system architects, etc.) use this guide to utilize the major caAdapter
Application Programming Interfaces (APIs) to parse, build and validate Health Level Seven
(HL7) version 3 (v3) messages. Analysts (HL7 analysts, database administrators, business
analysts, etc.) use this guide to follow the step-by-step procedures to create v3 xml
message instances using the GUI, map and generate Study Data Tabulation Model (SDTM)
text files, and map object and data models.

This guide assumes that the reader is familiar with HL7, SDTM, object and data model terms
and processes and only provides a brief overview of these concepts. Prerequisites for using
the caAdapter Mapping Tool are also included.

Recommended Reading

Following is a list of recommended reading materials and resources which can be useful for
familiarizing oneself with concepts contained within this guide.

e HL7: http://www.hl7.0rg

e National Cancer Institute Center for Biomedical Informatics and Information Technology
(NCI CBIIT) HL7 Tutorial:
http://trials.nci.nih.gov/projects/infrastructure Project/caAdapter/HL7 Tutorial

e SDTM: http://www.cdisc.org/models/sds/v3.1/

e UML: http://www.uml.org/

Uniform Resource Locators (URLS) are also used throughout the document to provide more
detail on a subject or product.

Document Text Conventions

The following table shows various typefaces to differentiate between regular text and menu
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commands, keyboard keys, tool bar buttons, dialog box options, and text that you type. This
illustrates how text conventions are represented in this manual:

Convention Description
Notes Notes: Notes are enclosed for emphasis
Bold Bold type is used for emphasis, buttons, or tabs to select on windows,

and names of dialog boxes.

TEXT IN SMALL CAPS TEXT IN SMALL CAPS is used for keyboard keys that you press (for
example, ALT+F4)

Text in italics Italics are used to reference other documents, sections, figures, and
tables.

Special typestyle Special typestyle is used for filenames, directory names, commands, file

listings, and anything that would appear in a Java program, such as
methods, variables, and classes.

Bold italics Bold italics is used for information the user needs to enter
typestyle
{} Curly brackets are used for replaceable items (for example, replace

{home directory} with its proper value such as C:\caadapter).

Organization of this Guide
The caAdapter User’'s Guide contains the following chapters:

Chapter 1 Using This Guide - This chapter provides an introduction to this user’s guide.

Chapter 2 Overview of caAdapter - This chapter provides an overview of caAdapter,
caAdapter’s architecture, HL7, SDTM and object and data models.

Chapter 3 Using caAdapter - This chapter provides operational scenarios for caAdapter
using real-life examples.

Chapter 4 CSV to HL7 v3 Mapping and Transformation - This chapter provides detailed
instructions for using the caAdapter Graphical User Interface (GUI) for CSV to HL7 v3
mapping and transformation.

Chapter 5 HL7 v2 to HL7 v3 Conversion - This chapter provides detailed instructions for
using the caAdapter GUI for HL7 v2 to HL7 v3 conversion.

Chapter 6 Regulatory Data Services Module — CSV to SDTM Mapping and
Transformation - This chapter provides detailed instructions for using the caAdapter GUI
for CSV to SDTM mapping and transformation, and database to SDTM mapping and
transformation.

Chapter 7 Model Mapping - This chapter provides detailed instructions for using the
caAdapter GUI for object model to data model mapping.
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e Chapter 8 Using Functions in Mapping - This chapter provides detailed instructions for
using and adding functions in caAdapter mappings.

e Chapter 9 Using the caAdapter APIs - This chapter provides Java developers
information required to use caAdapter APIs.

e Chapter 10 Using the caAdapter Web Service - This chapter provides detailed
instructions for using the caAdapter Web Service.

e Chapter 11 caAdapter File Types - This chapter provides an overview of the different
types of files used by caAdapter and an example of each.

o Appendix A caAdapter Example Data - This appendix provides a description of the
example data delivered with caAdapter.

e Appendix B References - This appendix provides a list of references used to produce
this guide or referred to within the text.

Library and Resources Files

caAdapter uses several library files. A few of those files are licensed by a third party,
therefore, NCI CBIIT cannot include those with the caAdapter distribution files. We
recommend for the user to obtain those files from their respective providers. Once obtained,
the user must place those files under the “\caAdapter v4.0\lib” directory. The table below
shows a list of those files with information on how to obtain each.

Resource File Source Source URL Comments
Name

jgraph.jar JGraph www.jgraph.com

resource.zip HL7 Organization | www.hl7.org caAdapter can

generate this file from
the HL7 V3 Normative
Edition 2006 CD
available from the HL7
Organization. Please
reference the
paragraph below for
step-by-step

instructions.
resourceV2.zip — HL7 Organization | www.hl7.org For details on obtaining
This file was this file, please contact
manually the caAdapter support
constructed team at:

NCICB Application

Support

http://ncicb.nci.nih.gov/
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NCICB/support

Telephone: 301-451-
4384

Toll free: 888-478-4423

sgleonardo.jar SQLeonardo sgleonardo.altervista.
org

Generating the resources.zip File

1. Select Tools > Load HL7 v3 Normative Edition Processable Artifacts.
2. The following screen will be displayed, select [Yes]. Note that the system will display this
screen only if you already ran this process before at least once.

Load HL7 v3 Normative Edition Processable Artifacts rz|

o | Your resource is found :C:\Program Files\caadapter w4, 0ilibiresource. zip,
\"‘:/ It will replaced if vou continue 7

3. Locate the HL7 Normative Edition home directory and click OK.

% | oad HL7 v3 Normative Edition Processable Artifacts

HLT Maormative Home: [ Browse... ]

Target Location: CAProgram Filesicafdapter vd.Dilibiresource zip

’ (0] ” Qancel]

caAdapter will begin processing the information to create the resource.zip file, and displays
a confirmation message upon completion.

=

rogress...

C Load HL? w3 Mormative Edition Processable Artifacts
Serialize MIF files

[ )

Cancel
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Chapter 2 Overview of caAdapter

This chapter provides an overview of caAdapter, its architecture, and its related data standards.

Topics in this chapter include:

caAdapter Overview on this page

caAdapter Core Engine Architecture on page 7

caAdapter Mapping Tool Architecture on page 8

HL7 Overview on page 8

SDTM Overview on page 10

Object and Data Model Overview on page 11

Prerequisites for Using the caAdapter Mapping Tool on page 11
caAdapter Installation on page 12

Starting the caAdapter Mapping Tool on page 12

caAdapter Overview

The caAdapter(http://ncicb.nci.nih.gov/NCICB/infrastructure/cacore overview/caadapter)
consists of several components that, via messaging standards, support data sharing at NCI
CBIIT (http://ncicb.nci.nih.gov) and/or cancer centers as part of the cancer Biomedical
Informatics Grid (caBIG) (http://caBIG.nci.nih.gov) solution. The components include a core
engine for building, parsing, and validating HL7 v3 messages via an API or web service, and
a mapping tool for providing mapping and transformation services using an assortment of
messaging standards or formats such as HL7 v2 and v3, SDTM, and object and data
models.

The caAdapter core engine is an open source toolkit for building, parsing and validating HL7
v3 messages from source clinical systems to promote data exchange in an international,
standards-based messaging format. The core engine is a messaging framework that is
based on an object-oriented data model, the HL7 RIM, and a set of v3 defined data types.
This framework enables clinical applications to build and parse HL7 v3 messages based on
specific schema definitions and perform structural, vocabulary and schema validation.
caAdapter integrates with NCI CBIIT cancer Common Ontologic Representation
Environment (caCORE) components (http://ncicb.nci.nih.gov/NCICB/infrastructure). See the
caCORE Technical Guide (ftp://ftpl.nci.nih.gov/pub/cacore) and the caCORE Software
Development Kit Programmer’s Guide (ftp://ftp1.nci.nih.gov/pub/cacore/SDK) for more
information. This supports NCI CBIIT’s mission of developing a translational research
infrastructure and building a clinical research network by providing a common platform for
sharing data.

The caAdapter Mapping Tool is an open source application that supports several types of
mapping and transformation. It enables analysts and database engineers, who are
knowledgeable about HL7, to create a mapping from Comma Separated Value (CSV)
clinical data to an equivalent target HL7 v3 xml format. It provides a front end GUI and a
back end engine to support specification of file formats, drag-and-drop mapping between
source and target, validation of specifications and data, and transformation of actual CSV
data into HL7 v3 xml message instances.
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Using similar GUI and mapping features, the caAdapter Mapping Tool also enables HL7 v2
analysts to convert v2 messages into CSV format for use with the CSV to HL7v3 mapping
capabilities. In addition, the caAdapter Mapping Tool permits SDTM analysts to map CSV
study data to the SDTM format. Core engine support for these processes will be added in a
later release.

Perhaps most useful to end users is the capability of the caAdapter Mapping Tool to support
object to data model mapping. This component allows users to parse and load data and
object models from an xmi file, map the object model to the data model using drag-and-drop
capabilities, add SDK-required tags and tag values into the xmi file, and generate a
Hibernate mapping file.

caAdapter Core Engine Architecture

Figure 2-1 illustrates the caAdapter core engine architecture design including its subsystems
and components.

e N
User Interface
Function
ree rag-n-Dro rope
= - perty SDTM file
.
,_l:
ST II Transformation Service Validation g
Data ”| XML file |H
"-—-___.-/‘_._.
Specification Component
Core >
. . . HBM file
Source Target ||Mapping | [Function Engine »
|
N | % XMl file
- _—

Figure 2-1 caAdapter Core Engine Architecture
The main features of the caAdapter core engine are:

e Meta Data Loader - represents HL7 v3 metadata in-memory.

e Message Parser — parses HL7 v3 messages to Reference Information Model (RIM)
object graph.

e Message Builder — builds HL7 v3 messages from the RIM object graph.
e Validation Services

e Message Service Integration (future plans) — integrates with message exchange
services.
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caAdapter Mapping Tool Architecture

The caAdapter Mapping Tool is a graphical application for mapping clinical data to an HL7
v3 message. Figure 2-2 illustrates the caAdapter Mapping Tool architecture design depicting
its subsystems and components.

Mapping Tool Graphical User Interface

1

Metadata & Core Engine Java AP
i '- ava
Data Files Common L_Metadata Loader | [ Parser | [ Validater |
Data Format - Modules | Builder | | Transformer | | Data Viewer |
Specification )
Files Ve ~ Web Service
T, HL7 v3 Mapping & HL7 v2 to v3 = AP
Core Transformation Service | | Conversion Service
Tgroglgtcgga ] Service Model | |Regulatory Other
Files Components | Mapping Data Service Java
Service Service Cc ts
et omponentsi ) (® ™ \o0 Start
A BR External | — | |qagt
i.\ ,\f;-,‘-’lgi,q Services | — | |

Figure 2-2 caAdapter Mapping Tool Architecture
The mapping tool provides the following:

e Source and Target Specification - graphical interface for defining input and output data
formats.

e User Interface - simple mechanism for mapping source fields to target elements
containing tree structure, drag-and-drop functionality, and functions and property
definitions.

¢ Mapping Functions - capability to do simple source data manipulation.

e Transformation Service - generation of HL7 v3 xml message instances and SDTM text
files from a source database based on user-defined mapping specifications.

¢ Validation - capability to validate the structure and content of HL7 v3 messages.

HL7 Overview

Health Level Seven (HL7) (http://www.hl7.org/) is one of several American National
Standards Institute (ANSI)-accredited Standards Developing Organizations (SDOS)
operating in the healthcare arena. HL7 provides standards for data exchange to allow
interoperability between healthcare information systems. It focuses on the clinical and
administrative data domains. The standards for these domains are built by consensus by
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volunteers — providers, payers, vendors, government — who are members in the not-for-profit
HL7 organization.

HL7 version 2 (v2) is a messaging standard that focuses on syntactic data interchange. HL7
messaging (v2 or higher) has been recommended as a data exchange standard by the e-
Government initiative. In fact, various releases of this version are in use in over 90% of U.S.
hospitals, and v2 is considered the most widely implemented standard for healthcare
information in the world. However, since it lacks an explicit methodology, conformance rules,
and grouping of messages, it cannot be considered an interoperability standard.

HL7 v2 messages are composed of segments (individual lines in a message) which are
composed of fields (data values) which may in turn be composed of components and sub-
components. Several different delimiters or field separators are used to mark boundaries
between the various elements. Specifications for messages using these structures are
published in a text document format which does not easily lend itself to being computable.
Furthermore, messages are often customized at local sites making it difficult to share
messages between sites. caAdapter consequently includes a computable version of the
message specifications which can be tailored to suit the needs of cancer centers and
hospitals.

HL7 as an organization aimed to address some of the problems of v2 in its next major
version, version 3 (v3). The key goal of the HL7 community is syntactic and semantic
interoperability. This goal is supported in HL7 v3 by what are commonly called the four
pillars of semantic interoperability:

1. A common Reference Information Model (RIM) spanning the entire clinical,
administrative, and financial healthcare universe. The RIM is the cornerstone of the HL7
v3 development process. An object model created as part of the v3 methodology, the
RIM is a large pictorial representation of the clinical data domains and identifies the life
cycle of events that a message or groups of related messages will carry. It is a shared
model between all the domains and is the model from which all domains create their
messages. Explicitly representing the connections that exist between the information
carried in the fields of HL7 messages, the RIM is essential to HL7’s ongoing mission of
increasing precision and reducing implementation costs.

2. A well-defined and tool-supported process for deriving data exchange specifications
from the RIM. HL7 has defined a methodology and process for developing
specifications, artifacts to document the models and specifications, tools to generate the
artifacts and an organization for governing the overall process of standards
development. Such structure avoids ambiguity common to many existing standards.

3. A formal and robust data type specification upon which to ground the RIM. Data types
are the basic building blocks of attributes. They define the structural format of the data
carried in the attribute and influence the set of allowable values an attribute may
assume. HL7 defines an extensive set of complex data types which provide the structure
and semantics needed to describe data in the healthcare arena.

4. A formal methodology for binding concept-based terminologies to RIM attributes. Within
HL7, a vocabulary domain is the set of all concepts that can be taken as valid values in
an instance of a coded field or attribute. HL7 has defined vocabulary domains for some
attributes to support use of the RIM in messages. It also provides the ability to use,
document, and translate externally coded vocabularies in HL7 messages.

The specifications that are developed upon this foundation are documented in a progressive
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set of artifacts that represent varying levels of abstraction of the domain data. The artifacts
go from purely abstract and universal in scope to implementation-specific and very narrow in
subject matter:

¢ The RIM is the foundational Unified Modeling Language (UML) class diagram
representing the universe of all healthcare data that may be exchanged between
systems.

¢ A Domain Message Information Model (DMIM) is a subset of the RIM that includes RIM
class clones, attributes, and associations that can be used to create messages for a
particular domain (a particular area of interest in healthcare). DMIMs use HL7 modeling
notation, terminology, and conventions.

e A Refined Message Information Model (RMIM) is a subset of a DMIM that is used to
express the information content for an individual message or set of messages with
annotations and refinements that are message specific.

e A Model Interchange Format (MIF) is an xml representation of the information contained
in an HL7 specification, and is the format that all HL7 v3 specification authoring and
manipulation tools will be expected to use.

e A Message Type (MT) is the specification of an individual message in a specific
implementation technology.

The caAdapter APIs make use of the MIF and MT artifacts. While the HL7 standard is not
implementation specific, caAdapter uses xml as its implementation technology.

The NCI CBIIT provides training resources to assist the caBIG community and other
interested parties in implementing HL7 v3 messaging. These resources include online
tutorials, self-paced training, and links to HL7 resources
(http://trials.nci.nih.gov/projects/infrastructureProject/caAdapter/HL7 Tutorial).

SDTM Overview

10

The Study Data Tabulation Model, or SDTM, is a set of standards developed by the Clinical
Data Interchange Standards Consortium (CDISC). It provides structured guidelines for
submitting study data tabulations to a regulatory authority such as the United States Food
and Drug Administration (FDA).

SDTM datasets are organized by “Domains” where each Domain contains a list of
“Variables”. Each domain is identified by a two-letter acronym. An eight-character naming
convention is used to refer to variables within a domain. An example domain is
“Demographics” which is referred to by the acronym “DM”. The Demographics dataset
contains variables such as patient name, patient date of birth, race, sex, and others.

Domains are grouped into “Classes”. Domain classes include:
e Trial Design

e Interventions

e Events

e Findings, and,

e Special Purpose
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Figure 2-3 lists SDTM Domain Classes and associated Domains.
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Figure 2-3 SDTM Domain Classes

SDTM dataset structures are fully defined in the guide “Study Data Tabulation Model
Implementation Guide: Human Trials”, which is available from the CDISD website at
(www.cdisc.org). Furthermore, SDTM datasets are defined in an xml document often
referred to as the “define.xml”. This document allows submitters to define the structure of the
dataset being submitted, especially the list of valid values used to validate certain variables.
CDISC provides a sample “define.xml” document which was used in the implementation of
the CSV to SDTM Mapping capability of caAdapter version 4.0.

Object and Data Model Overview

The caAdapter v4.0 Model Mapping Service takes advantage of the caAdapter mapping
infrastructure to facilitate object to database mapping. The model mapping service requires
an .xmi file (with full Enterprise Architect (EA) roundtrip capability) that includes a data
model and an object model as input. It loads all models into the tool and then users can map
an object element to a data model element using drag-and-drop capability. Once the
mapping is done, caAdapter 4.0 adds all SDK-required tagged values into the xmi file and
saves them to the .map file for backwards compatibility. After reimporting the newly tagged
xmi file into EA and exporting an xmi 1.1 compatible xmi file, caCORE SDK can perform all
code generation tasks.

Prerequisites for Using the caAdapter Mapping Tool

You must have the following prerequisites to successfully use the mapping tool:
e Thorough familiarity with source data.

e HL7 artifacts, messages, and data types for v2 and v3.

e SDTM domains, variables, and “define.xml” document.

e Object and data model.

11



caAdapter 4.0 User’s Guide

e Training on the caAdapter Mapping Tool.

e Familiarity with caAdapter Mapping Rules documentation.

caAdapter Installation

Complete instructions for installing caAdapter are located in the caAdapter Installation Guide
at http://ncicb.nci.nih.gov/download/downloadhl7.jsp.

Starting the caAdapter Mapping Tool

Starting the Mapping Tool from the Binary Distribution
Perform the following steps to launch the caAdapter Mapping Tool GUI.

1. In a Command Prompt window, enter cd {home directory} to go to your home directory
(for example, in Windows C:\caadapter).
2. Enter java -jar caadapter_ui.jar. The “Welcome to the caAdapter” screen momentarily
appears and the caAdapter Mapping Tool GUI displays.
Starting the Mapping Tool from the Source Distribution
Perform the following steps to launch the caAdapter Mapping Tool GUI.
1. In a Command Prompt window, enter cd {home directory} to go to your caAdapter
home directory (for example, in Windows C:\caadapter).
2. Enter cd ..\hl7sdk and then enter ant all.
3. Enter ant launchui.
4. The “Welcome to the caAdapter” screen momentarily appears and the caAdapter
Mapping Tool GUI displays.
Starting the Mapping Tool from the Windows Distribution

To launch the caAdapter Mapping Tool GUI, select caAdapter from the Start menu
shortcut.

Starting the Mapping Tool on the Web (WebStart)

You can also use caAdapter via the web by entering the following:
http://cbiogal0l.nci.nih.gov:49080/caadapter-mms/caadapter-mms.jnlp

Note: This version of caAdapter on the web only supports the Model Mapping Services
Module. Other modules will be added in future releases.

12
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This chapter provides a high level overview for using caAdapter.

Topics in this chapter include:

API Process Flow for CSV to HL7 v3 Transformation on this page

API Operational Scenario for CSV to HL7 v3 on page 15

Mapping Tool Operational Scenario for CSV to HL7 v3 on page 16

Mapping Tool Operational Scenario for HL7 v2 to HL7 v3 Transformation on page 16
Mapping Tool Operational Scenario for Regulatory Data Services Module on page 17
Mapping Tool Operational Scenario for Model Mapping Service on page 17

API Process Flow for CSV to HL7 v3 Transformation

This section describes the process for creating a validated HL7 v3 adverse event (AE)
message, also known in HL7 as an ICSR, based on a given CSV file or set of files and a
corresponding mapping specification. caAdapter uses the Transformation and Validation
engine to perform different validation levels based on a user’s selection: structural only,
structural and vocabulary; or structural, vocabulary and schema.

The basic steps to accomplish this workflow using caAdapter are:

e caAdapter receives a CSV file, its meta file, an HL7 v3 message specification, and the
mapping file that the user used to map the CSV schema to the HL7 v3 message.

e The transformation process uses the files above to create a preliminary HL7 v3
message, an internal instance, which will be put through the validation process.

e The validation process uses the internal instance of the message to perform the
following validation sub-processes, (1) validation against the MIF specifications. (2)
validation against HL7 v3 published vocabulary, and, (3) validation against the schema
of that HL7 v3 message type.

e caAdapter then creates the final HL7 v3 message that corresponds to the source CSV
file.

Figure 3.1 illustrates the transformation and validation processes.

14
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Figure 3-1 Transformation and Validation Processes

API Operational Scenario for CSV to HL7 v3

A clinical trials coordinating center is automating the receipt and routing of AE reporting from
the member hospitals and clinical centers. They have researched the options and chosen to
implement HL7 v3 messaging. Their hospitals are implementing the messages and the
coordinating center is preparing to handle the incoming messages. They have identified the
caAdapter APIs as one part of their messaging infrastructure.

When their messaging service receives an HL7 v3 message from a hospital or clinical
center, it calls a caAdapter API to parse the incoming message. The parser validates the
message against the appropriate xml schema description based on the message ID. It then
builds an object graph in memory based on the schema definition and loads the data into the
object graph. Another caAdapter API is called to validate the vocabulary used for the HL7 v3
structural attributes using the NCI's EVS. This overall process builds a caAdapter log file
that the system administrator can monitor.

With the validated message content held in the object graph, the system can now perform
the following:

¢ Generate the HL7 v3 message for rerouting to the FDA using another caAdapter API for
building messages.

e Pass the caAdapter object graph in an API call to a separate persistence application
where the data is stored for research/data mining and administrative purposes.

¢ Notify the sending system that the message was received and processed using
identifying data from the object graph.

15
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Mapping Tool Operational Scenario for CSV to HL7 v3

A research hospital has been faxing AE reports to a clinical trials coordinating center for
submission to the Food and Drug Administration (FDA). Instead of using a manual effort to
fill out the MedWatch 3500A form, they would like to automate and streamline the process.
They have a clinical data management system (CDMS) where the necessary AE data is
stored. They would like to automate the process by pulling data from this system and
transforming it into an HL7 v3 message to route to the FDA. Their clinical systems analyst
researched the HL7 standards and identified the correct specification to use, called the
ICSR. The analyst uses the caAdapter Mapping Tool to implement this plan.

The clinical systems analyst uses the caAdapter Mapping Tool to define a file specification
that describes the source file for the transformation. This source specification outlines the
format of a CSV file where each line is a segment containing a logical grouping of fields.
Each segment may have one or more dependent child segments to handle one-to-many
relationships between logical groups of data. The analyst also uses the caAdapter Mapping
Tool and the HL7 ICSR's MIF file to generate a target file specification. This specification is
based on the number and types of elements in the HL7 message that are needed to support
their AE data. After source and target specifications are defined, the analyst then maps
source fields to target fields using caAdapter's map specification tab. The application allows
the analyst to drag-and-drop CSV source fields onto HL7 target fields and use functions to
manipulate the data on the way. The result of this step is that a mapping specification is
generated by the caAdapter Mapping Tool. After the mapping is complete, the analyst then
uses the caAdapter Mapping Tool to test the generation of HL7 v3 ICSR xml message
instances using a sample CSV file obtained from the CDMS.

When this development process is complete, the caAdapter specification files and
transformation APIs can be implemented as part of a message routing infrastructure to
deliver AE data to the FDA in a streamlined fashion.

Mapping Tool Operational Scenario for HL7 v2 to HL7 v3
Transformation

16

A number of research institutes have been submitting daily electronic AE data to a clinical
trials coordinating center which in turn consolidates and submits to the FDA. The data is
being submitted in HL7 v2.5 format. The coordination center anticipates a new FDA
requirement which mandates that all AE submissions be in HL7 v3 format. The coordination
center decides that the best way to meet this requirement is to add an HL7 v2.5 to v3 data
conversion step to its current FDA submission process.

Instead of manually implementing the conversion process, the coordinating center decided
to use the caAdapter Mapping and Transformation tools to expedite the implementation.

The clinical systems analyst researched the HL7 v3 standards and identified the best
message type to use for submitting AE data. The next step is to map the data elements from
the HL7 v3 v2.5 message currently being used, to the identified target HL7 v3 message.

The first task of the conversion and transformation process is to use caAdapter to create a
CSV file and CSV file specifications that match the HL7 v2.5 source message. The second
step is to use the CSV to HL7 v3 mapping and transformation capability to map the CSV
data elements to the target HL7 v3 message. For more information, see the previous
sections in this chapter. Once the map file has been created, caAdapter will use that to
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transform the data and create the HL7 v3 file.

Mapping Tool Operational Scenario for Regulatory Data

Services Module

A research institute is planning the execution of a clinical trial and is in the process of
reviewing reporting procedures to various regulatory entities. The results of the analysis
showed that the Institute’s current CTMS can satisfy all electronic reporting requirements
except for the reporting and submission to the FDA. The FDA has recently introduced the
SDTM set of standards which all research centers must adhere to when submitting clinical
trials data. The research institute can use caAdapter’'s Regulatory Data Service (RDS)
module to map its data, residing in CSV or relational database formats, to create the
necessary SDTM datasets to help implement this new FDA requirement.

In the case where the data resides in CSV formats, the clinical systems analyst can use
caAdapter’'s Mapping Tool to map the data elements from a CSV file to the corresponding
SDTM domain data elements using drag-and-drop capability. Once the mapping is complete
and a map file is created, the analyst can use the transformation service to transform the
data from CSV format into SDTM dataset format.

In the case where the data resides in a relational database, the clinical systems analyst can
use caAdapter’s Mapping Tool to map a data element directly from the database to the
proper SDTM domain(s). The caAdapter Data Viewer will help the user create the
necessary SQL queries necessary to extract the data from the databases to create the
SDTM datasets. Using the Data Viewer capability is optional; caAdapter automatically
creates the SQL statements needed once the user completes the mapping.

Mapping Tool Operational Scenario for Model Mapping

Service

In order to generate silver-level compliant software, caCORE SDK developers must first
develop an object model and a data model in EA. Second, the developers must manually
add tag values to associate objects to tables, associate attributes to columns, and define
various associations between objects. This approach is error prone and very time
consuming. The caAdapter model mapping service component can greatly automate this
process by automatically loading the object model and the database. The user can map
objects/attributes to tables/columns using drag-and-drop capability. Next, caAdapter will
automatically add tag values to the original xmi file and create an updated one. The user
then can use the updated xmi file for caCORE SDK code generation.

Users who are not using the caCORE SDK but want to map an object model to a database
must develop a set of hibernate mapping files manually. The caAdapter model mapping
service automates the Hibernate mapping file creation process in a similar fashion as
described in the previous scenario. After developing the object model using EA, the user can
import the corresponding data model. The user can then drag-and-drop objects/attributes to
tables/columns and click the “generate hibernate hbm file” button to create the necessary
set of hibernate mapping files.

17
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This chapter defines the step-by-step procedures to use the caAdapter Mapping Tool to perform
CSV to HL7 v3 mapping and transformation.

Topics in this chapter include:

e caAdapter Mapping Tool Process Flow on this page

e caAdapter Mapping Tool Common Features on page 19

e Source Specification on page 23

o Target Specification on page 28

e Map Specification on page 44

e HL7 v3 Message on page 56

e Transforming an HL7 Message into a CSV Format on page 60

caAdapter Mapping Tool Process Flow

The basic steps to use the caAdapter mapping tool (Figure 4-1) are as follows:

Generate a CSV specification file from CSV data.
Generate an HL7 specification file from an HL7 MIF file.

Load the source specification (CSV specification) on the left side and load the target
specification (HL7 specification) on the right side in the mapping tool GUI. Define
mappings by drawing lines between elements of the source and target sides and save
the mapping to an xml file.

4. Select the CSV data and the mapping file; the mapping engine will transform the data
into an object instance based on the mapping file. caAdapter uses the object instance
and builds the HL7 v3 message instance.

Soircs
Specification _
|

| Arget
. _SE-?niﬁnal ies1

Mapping :

Transformation

Figure 4-1 How the mapping tool works
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caAdapter Mapping Tool Common Features
caAdapter Mapping Tool Interface

The caAdapter Mapping Tool interface (Figure 4-2) is Windows-based and includes a main
menu bar, a tool bar, and tabs located in the top of the window. The different panels can be
resized by selecting the edge of the panel and dragging. Scroll bars are used when needed
to display all the information.
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=
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Figure 4-2 Mapping Tool interface

The menu bar is context sensitive. Only the options that are available for your current
window are displayed in black font; the other options are unavailable. For example, the
Report option is unavailable in Figure 4-2 since it is not available for the _h3s file.

The menu bar consists of the File, Report, and Help options. The File option allows you to
perform the functions in Table 4-1.

19
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File Options

Description

New

Creates a new file for the type of file you select including:
CSV to HL7 v3 Mapping and Transformation Service
CSV Specification

HL7 v3 Specification

CSV to HL7 v3 Map Specification

HL7 v3 Message

HL7 V3 to CSV Transformation Service

HL7 V3 To CSV

HL7 v2 to HL7 v3 Mapping and Transformation Service
HL7 V2 to SCS & CSV Conversion

HL7 v3 Specification

CSV to HL7 v3 Map Specification

HL7 v3 Message

RDS Mapping and Transformation Service
CSV Specification

CSV/Database to RDS Map Specification
RDS Text File

Model Mapping Service

Object to Database Map Specification

Open

Opens an existing file for the type of file you select including:
CSV Specification

HL7 v3 Specification

CSV to HL7 v3 Map Specification

CSV to SDTM Map Specification

Object to Database Map Specification

Save (CTRL+S)

Saves the file you are currently working on (in the selected tab).

Save as Opens a ‘Save as’ dialog box to allow you to save the file to another file
name.
Validate Validates the file you are currently working on (in the selected tab).

Close (CTRL+F4)

Closes the file you are currently working on (in the selected tab). The
following Data Changed dialog box appears if you have not saved your work,
“Data has been changed but is not saved. Would you like to save your
changes?” Select Yes, No or Cancel.

Close all

Closes all the files.

Exit (ALT+F4)

Exits the caAdapter Mapping Tool.

Table 4-1 File menu options
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The Report option currently allows you to generate reports for CSV and map specifications
and for CSV to SDTM map specifications. The Help option contains information about
caAdapter and online help Contents and Index options.

The tool bar is context sensitive. Only the options that are available for your current window
are displayed. Table 4-2 contains a list of available icons. There are shortcuts for the same
functionality that can be accessed from the menu bar.

Tool Bar Options Description
e Opens a new file of the type of file that is currently open.
= Saves the file that is currently open.
X Closes the tab that is currently open.
ws Validates the file that is currently open.

Refreshes the mapping panel. It is only visible if it is on the mapping

panel.

Opens the Help window.

Table 4-2 Tool bar options

The caAdapter Mapping Tool uses a document-oriented paradigm where up to four files of
different types can be open at the same time, each within its own tab in a single window.
The four different types of tabs are:

CSV specification

Map Specification (CSV to HL7 v2, CSV to SDTM, and Object to Database)

HL7 v3 Specification (.h3s, xml)

HL7 v3 Message / CSV data file

P w DN PR

In some cases, only one of each file type may be open at a time. If you open a new file of a
file type that is restricted and already open, then the existing file will be replaced with the
new file. The tab name displayed is the name of the file in the tab (for example,
040011.h3s as shown in Figure 4-2) or it is labeled untitled.<ext>, where <ext>is
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the appropriate file extension for that type of tab. The window layout changes depending on
the type of tab displayed. For example, the HL7 v3 specification tab displays a tree structure
in the left-hand panel and the properties and validation messages in the right-hand panel.

caAdapter Mapping Tool Validation

The caAdapter Mapping Tool contains validation on some of its tabs (further types of
validation will be provided in later releases). Validation is used to:

1.

Validate the given specification to ensure it is technically correct before continuing onto
the next step.

Provide a user-friendly method to report errors so you can correct them.
Provide reminder notes on the process (information messages).

The results of the validation are displayed in the Validation Messages panel (Figure 4-3).
Only one level of message is displayed at a time. From this panel you can:

Change the Message Level by selecting a different level from the drop-down list.
Click Save to save the messages to a file.
Click Print to send the messages to your printer.

Select a message to display the full content of the selected message in a panel below
the Validation Messages panel (see Figure 4-3).

Yalidation Messages

Message Level: '.INFO.V.:

Canfirmation Message: Validation process campleted, but received 38 INFOS.
Message

:Choice selected is: InvestigationEvent directTarget administeredDrug | ~

\Choice selected is: InvestigationEvent trigger.reaction.subjectinvestigativeSubject subjectOf. supply. author.assignedEntity

|Choice selected is: InvestigationEventirigger.reaction.subjectinvestigative Subject.subjectOf supply.author.assignedEntity. assignedPerson

\Choice selected is: InvestigationEvent frigger.reaction. subjectinvestigativeSubject subjectOf supply. zourceOf substanceAdministration

|Choice selected is: InvestigationEvent frigger.reaction.subjectinvestigativeSubject subjectOf supply. sourceOf. substanceAdministration.authar. associatedPerson

|Choice selected is: InvestigationEvent frigger.reaction.petinentinfarmation3.reactionRelatedness. pertainsTo procedureStub

|Choice selected is: InvestigationEvent frigger.reaction. pedinentinformation3.reactionRelatedness.authorQOrPerformer.assignedPerson.assignedPerson

|Choice selected is: InvestigationEventirigger.reaction.pertinentinformationd. primanySourceReport.receiver.assignedEntity.assignedPerson

|Choice selected is: InvestigationEvent frigger.reaction.petinentinfarmationd . primarySourceReport. authar assignedEntity. assignedPersan

|Choice selected is: InvestigationEvent trigger.reaction. support. substanceAdministrationStub

\Choice selected is: InvestigationEvent perinentinfarmationt.secaondaryCaseMotification.receiver. assignedEntity. assignedPearsan

|Choice selected is: InvestigationEvent pedinentinformation1.secandaryCaseMotification.authar assignedEntity. assignedPersan

|Choice selected is: InvestigationEvent pedinentinformationt.secondaryCasebotification. documentationOf primarySourceReport receiver assignedEntity. assignedPers. ..

Full content ofthe selected message
|Choice selected is: InvestigationEventtringer.reaction.subject.investigativeSubject subjectOf.supply A
v

Figure 4-3 Validation Messages panel

Table 4-3 contains the different levels of messages produced during validation.
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Message Level Description Example
FATAL The process leads the application into an | A file with a wrong file type is given
unrecoverable situation where the to the map specification module and
application itself has to halt the process it does not know how to open the
instead of moving forward. file.

ERROR The process leads the application into a The CSV data does not match a
recoverable situation with serious issues given specification.
that require your attention. It is better if
these errors are resolved before
proceeding or you could receive partial or
incorrect results.

WARNING The process leads the application into a Not all segments and fields within
recoverable situation with medium level the CSV specification have been
issues that won't prevent the application mapped to the HL7 v3 specification.
from proceeding further. However, it may
require your attention to resolve them so
the process will generate the expected
results.

INFO Contains information, such as tips, Contains the choice selected for an
suggestions, reminders, etc. You can element
simply ignore them if you want to.

Table 4-3 Validation messages

Source Specification

Segmented CSV Specification

Business Rules

Following are the business rules for a segmented CSV specification:

e Two or more segments cannot have the same name.

e Two or more fields cannot have the same name in same segment (case-insensitive).

e Segment names must be a combination of any letters (A-Z) in CAPITALS, numbers or
the underscore character.

e Field names must be a combination of any letters (A-Z or a-z), numbers, or the
underscore character.

Step-by-Step Instructions

This section contains the detailed instructions to use the Mapping Tool to create or update a
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CSV specification.

Overview of CSV Specification Tab

The CSV Specification tab (Figure 4-4) allows you to identify the hierarchy of segments and
fields that describe an incoming CSV data file that must be converted into one or more HL7
v3 xml messages. The CSV specification tab separates the tree structure in the left-hand
panel from the validation results and properties in the right-hand panel. The tree structure
displays the hierarchy of segments and fields that represent the way data in the source CSV
files are organized. Typical features of the tree structure are used, such as dragging and
dropping an element to another location in the tree, or the ability to expand and collapse a
branch of the tree using the + and - symbols respectively. The Properties section in the
right-hand panel allows you to work with the metadata on the left.

= caAdapter Mapping Tool E]E|E|

File Report Help
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o
SITUTE &Y Bioinformatics 4F 4

EEvE@E '@
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Figure 4-4 CSV Specification tab

The following sections describe how to access, update, validate, and save the CSV
specification.

Creating and Opening a CSV Specification

24

First, you must create a new or open an existing CSV specification. Select File > New >
CSV to HL7 v3 Mapping and Transformation Service > CSV Specification to display the
New CSV Specification dialog box. Select one of the following as the source to create a
new CSV specification.
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a. Blank CSV Schema - Click OK to open the CSV Specification file, named
Untitled _1.scs, in a new tab with an empty tree except for an initial root
segment which is named ROOT by default.

b. Generate from a CSV Instance - Click Browse to display the Open CSV File
dialog box. Select the appropriate .CSV file and click Open. The file is displayed in
the New CSV Specification dialog box. Click OK to open the CSV data file in a
new tab, named Untitled 1.scs, with the information from the data file
displayed.

c. New from an Existing CSV Specification File - Click Browse to display the Open
CSV Specification dialog box. Select the appropriate .scs file and click Open.
The file is displayed in the New CSV Specification dialog box. Click OK to open
the CSV Specification file in a new tab, named Untitled_1.scs, with the
information from the selected file displayed.

Alternatively, open a CSV Specification file that was previously saved by selecting File >
Open > CSV Specification to display the Open CSV Specification dialog box. Select the
appropriate .scs file and click Open. A new tab opens with the CSV Specification file
displayed in the tree.

Updating the CSV Specification

1. Once you have a CSV Specification file open, you can perform the following basic
functions to update the tree hierarchy. Update any default field names to have
meaningful names.

a. Click on a segment in the tree structure to display the details of that element in the
Segment Properties section (Figure 4-5).

H ol W

Segment Properties

Segment Mame: INWESTEWM

Farent Segment Mame;

| Mumber Mame

id_extension
code_code
code_displayMame
text inlineText
activityTime_low_walue
availabilityTime_value

O e | O b —

W

[ Apnply H Eeset H Deleta ]

Figure 4-5 Segment properties

b. Click the Move Up and Move Down buttons to re-arrange the sequence of the fields
displayed under the given segment. By default the Move Up and Move Down
buttons are both disabled unless you select any element in the field list (they are
enabled in Figure 4-5 because id_extention is selected). Select a number/name row
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2.

and click the Move Up or Move Down button until you have the fields arranged
correctly. Click Apply to update the tree structure.

Edit the Segment Name and click Apply to update the tree in the left-hand panel.

Right-click on a segment to get the options available to perform on that segment
(Figure 4-6).

Add Segment...

Add Field...

Edit F2

Figure 4-6 CSV segment right-click options

Right-click and select Add Segment to display the Add Segment dialog box. Enter
the CSV segment name and click OK. The segment is added to the tree structure.

Right-click and select Add Field to display the Add Field dialog box. Enter the CSV
field name and click OK. The field is added to the tree structure.

Right-click and select Edit to display the Edit dialog box. Edit the CSV segment
name and click OK. The segment name is changed in the tree structure.

Select one or more segments, right-click and select Delete to display the
Confirmation dialog box. Click Yes or No. The segment name(s) are deleted from
the tree structure.

Click on a field in the tree structure, to display the details of that element in the Field
Properties section (Figure 4-7).

o

Field Properies
Segment Mame;
Field MName: gcude_displa\;Name

Field Sequence Numhber, |

Apply H Reset H Lelete

Figure 4-7 Field Name metadata properties
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Edit the Field Name and click Apply to update the tree in the left-hand panel.

3. Right-click on a field to get the options (Edit, Delete) available to perform on that

field.
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4. Right-click and select Edit to display the Edit dialog box. Edit the field name and
click OK. The field name is changed in the tree structure.

5. Select one or more fields, right-click and select Delete to display the Confirmation
dialog box. Click Yes or No. The field name(s) are deleted from the tree structure.

6. Drag-and-drop a field or segment to another area in the tree to rearrange the tree
contents. Moving a segment takes its complete sub-tree with it. You may not drag-
and-drop the root segment; it must remain as the root, but its fields may be moved.
The cursor indicates when the field or segment can be dropped.

The Reset button can be used to reset changes made before selecting Apply.
The Delete button can be used to delete an element from the tree.

Validating the CSV Specification

Once you are satisfied with the CSV specification, you can validate it by performing the
following steps.

1. Select File > Validate or select the Validate icon from the tool bar to display the
Validate dialog box (Figure 4-8).

) Walidate G5 Data Anainst Specification

“alidation Messages

. Message

Dockvalidation results

validate || Close

Figure 4-8 CSV Validate options

2. Select one of the following:
a. To validate the specification, click Validate.
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b. Or select Validate CSV Data Against Specification to test a CSV data file against
the specification. Click Browse to display the Open CSV File dialog box. Select the
appropriate .CSV file and click Open. Click Validate.

3. The Dock validation results check box is automatically selected so that the messages
are displayed in the right-hand panel, after the validation dialog is closed. The read-only
validation messages are displayed. See caAdapter Mapping Tool Validation for more
information on using the validation messages.

Saving a CSV Specification

When you are finished working on the CSV specification, select File > Save or File > Save
As from the menu bar or click the save icon on the tool bar to create an xml-like file
describing the tree structure. This file is portable and can be opened by the same or another
user later.

Generating a Report

When the CSV Specification tab is selected, you can export the CSV specification into an
Excel spreadsheet by performing the following steps.

1. Select Report > Generate Report from the menu bar to display the Select File to Save
Generated Report dialog box.

2. Enter a file name and click Save. A “Report has been successfully generated” message

displays.
A part of a generated CSV report is shown in Figure 4-9.
Segment Mame fField 1 Field 2 Field 3 Field 4
INVESTEWN id_extension code_code code_displayName text_inlineText
CASESERIOUSMESS 1 code_code code_displayMarme value_code value_displayMame
APPROWAL 2 id_extension effectiveTime_low_value
TERRITORY_21 code_code code_displayMarme
GOVERMINGAGENCY _22 id_extension name_inlineText name_suffix
PLAYINGMANUFACTURER_Z3 id_extension code_code code_displayName name_inlineText
PARTMEDICATION_3 code_code code_displayMarme name_inlineText name_suffix
ASSIGNEDENTITY _4 code_code code_displayMarme
REFRESENTEDSCOPINGORGAMIZATION 41 code_code code_displayMarme name_inlineText name_suffix
ASSIGNEDORGANIZATION_42 id_extension code_code code_displayName narne_inlineText
TRIGGER_S priatityNurmber_value
REACTION_51 code_code code_displayMarme text_inlineText effectiveTime_value
INYESTIGATVESUBJECT 511 id_extension
SUBJECTAFFECTEDPERSOM_5111 narme_family_in name_given_in name_suffix_in telecorn_value

Figure 4-9 Part of a generated CSV report

Target Specification

HL7 v3 Specification

Business Rules

Following are the business rules for the HL7 v3 specification:

e Abstract data types must be specialized.
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e A choice must be selected on choice options.
e If an element’s cardinality is one then it must have either a default value or a mapping.

e If an element’s cardinality is greater than one then you have a choice to add multiple
fields.

e Only mandatory clones are included when a new HL7 v3 specification is first created.
Optional clones may be added.

e nullFlavor filed is optional.

e Address data types are only enabled with a pre-defined subset of its data fields. All other
data fields can be optionally added or removed.

Step-by-Step Instructions

This section contains the detailed instructions on how to use the mapping tool to create or
update an HL7 v3 specification.

Overview of HL7 v3 Specification Tab

The HL7 v3 specification tab (Figure 4-10) allows you to identify the hierarchy of elements
needed for your data based on what is available in the predefined structure of an HL7 v3
message type. You update the basic specification to reflect your specific requirements, such
as adding multiples of fields with a cardinality of greater than one, including or excluding
clones, defining concrete data types for abstract ones or selecting choice options.
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Figure 4-10 HL7 v3 Specification tab

The HL7 v3 specification tab separates the tree structure in the left-hand panel from the
properties and validation messages in the right-hand panel. The tree structure displays the
hierarchy of elements that represent the way data in the .h3s files are organized. The
elements are designated as follows:

e C-Clone
e A - Attribute
e D -Data Type

Typical features of the tree structure are used, such as the ability to expand and collapse a
branch of the tree using the + and - symbols respectively. The properties panel allows you to
update some information such as the user-defined default value for a given data type field or
to select a concrete data type for a given Attribute. Right-click on an element to display the
actions available as shown in the submenu in Figure 4-11. The available options are regular
font.
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Figure 4-11 Options for HL7 v3 elements

The following sections describe how to create, update, validate, and save the HL7 v3

specification.

Creating and Opening an HL7 v3 Specification

You must either create a new or open an existing HL7 v3 specification. The following steps
describe how to create a new HL7 v3 specification.

1. Select File > New > CSV to HL7 v3 Mapping and Transformation Service > HL7 v3
Specification to display the HL7 v3 Specification dialog box with valid message types.

2. Select the appropriate HL7 message category and message type from the drop-down
lists (Figure 4-12) and click OK.
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™ HL7 v3 Specification B3N T HL7 v3 Specification x|

Selectan HLY Message Categony: -LI

Selectan HLT Message Type

COMT_MT
FIAB_MT coct_mrotoonn B
FICR_MT COCT_MTO10001
MCAI_MT COCT_MTO10004
MCCI_MT COCT_MT020000
MEMI_MT COCT_MTO30000
MEMT T COCT_MT020002
COCT_MTO30100
COCT_MTO20101 =

Ok Cancel oK Cancel

Figure 4-12 Example HL7 v3 message types
Currently, the mapping tool supports all message types as defined by HL7 standards

3. A new HL7 v3 specification tab displays with the name untitled_1.h3s.

To open an existing HL7 v3 specification, select File > Open > HL7 v3 Specification (.h3s)
or File>Open >HL7 V3 Specification (.xml) to display the Open HL7 v3 Specification
(H3S) File dialog box. Select a File name to open and click OK. The HL7 v3 specification
displays in a tab with the name of the file and its extension.

Defining inline Text

The data type field named inline Text is caAdapter's way of referring to text that appears
between xml tags as opposed to being a value assigned to an xml attribute. The names of
data types designed with inline Text fields are configured within the caadapter.properties file
under the item: caadapter.hl7.attribute.inlinetext.required. The data types of address parts
and name parts are assigned as system default. Any other data type may be added in. For
example, in the following xml, "Rockville" is the inlineText: <city>Rockville</city>. But in the
following xml, "WP" is the value for an xml attribute: <addr use="WP">. Enter the required
text for such an attribute in the User-defined Default Value field.

Defining Units of Measure

Some HL7 v3 data types contain units of measure properties. These units of measure must
match those specified in the Unified Code for Units of Measure (UCUM). The UCUM is a
code system intended to include all units of measure being contemporarily used in
international science, engineering, and business. For a complete list, see

http://aurora.regenstrief.org/UCUM/ucum.html.

Defining Default Data
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User-defined default values are pre-defined constants for data type field values. These
defaults allow you to assign values for data type fields that may not be available from the
source data. For example, if the root for all user ids is common across the organization, this
value can be entered in the target specification. HL7 structural attributes and other elements
that have their values fixed by the HL7 v3 standard cannot have user-defined default values.

User-defined default values are overridden by values mapped from a data source. While
required attributes should always be populated with either an HL7-defined or user-defined



Chapter 4 CSV To HL7 v3 Mapping and Transformation

default value, optional ones are only populated when a map is present for that data type.
Table 4-4 shows the expected behavior for attributes that are mapped with a CSV value,
mapped with a null CSV value and unmapped data types.

Mapped to Non-Null Mapped to
Field Null Field UnMapped
Optional CSV Value Default Value Element not created unless
other sibling fields are mapped
Optional(Force xml) | CSV Value Default Value Default Value
Required CSV Value Default Value Default Value
Mandatory CSV Value Default Value Default Value

Table 4-4 Default value behavior

“Optional” means that the element is optional in the target message. It is not required if it
has not been mapped.

“Optional (Force xml)” means that the element is optional in the HL7 MIF specification, but it
is required by the user to create an empty element with a default value.

“Mandatory” means that the value may not be NULL, unless its container (clone, attribute,
etc.) is NULL. Required means values must be supported but they may be NULL.

Defining Object Identifiers (OIDs)

HL7 v3 artifacts use OIDs to identify coding schemes and identifier namespaces. A full list of
HL7 assigned OIDs, and the details of the registered schemes, is available from the OID
Registry page of the www.hl7.org web site (Members Only section). There are two types of
OIDs that can be used within an HL7 message:

1. HL7 OIDs
2. Existing OIDs

In HL7, OIDs are assigned within the appropriate branch of the HL7 OID root
(2.16.840.1.113883). If you are interested in assigning an OID to a scheme, be sure to
check that the scheme you are assigning does not already have an OID assigned to it within
the HL7 OID hierarchy. The process of registering an existing OID with HL7 involves adding
an OID and its descriptive data to a central registry. The OID does not have to be within the
HL7 root OID or any other specific root or branch OID. Once a scheme has been registered,
no other OIDs that identify the same scheme can be registered.

Examples of OIDs used in HL7 are:

e Coding schemes created by professional bodies that are intended to be used widely. For
example, Systematized Nomenclature of Medicine (SNOMED), Logical Observation
Identifiers, Names and Codes (LOINC), International Classification of Diseases (ICD),
etc. need to be registered by HL7 International.

e Civil namespaces. Identification schemes such as driver’s license, social security
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numbers need to be registered by the appropriate HL7 Affiliate.

e Inthe HL7 v3 specification, when you have a codeSystem data type field, you must
assign the OID in the User-defined Default Value field (Figure 4-13) or you must have

a map.
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Figure 4-13 OID entered in the User-defined Default Value field

Adding Clones to the HL7 v3 Specification

The ability to add or remove a clone is the way the caAdapter Mapping Tool accommodates
optional associations in an HL7 message. Due to the size and complexity of numerous
associations, nodes are initially created in the tree for mandatory associations only. You
must customize the HL7 v3 specification to include the associations that are needed for your
particular mapping plans by using the Add Clone and Remove Clone options.

Perform the following steps to add associations or expand one recursive child generation at

a time.

1. Right-click on an element name with an optional or recursive relationship and select Add

Clone to display the Clone List dialog box (Figure 4-14).
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E® Clone(s) To Be Added x|
Select one or maore iterms from the following:
contactPerson

Dk Cancel

Figure 4-14 Clone List dialog box

2. Inthe Clone List dialog box, select one or more of the unused clones and click OK. The
corresponding nodes are added to the tree in the left-hand panel.

3. There may be further optional associations available on the new clones just added. This
is the case with a recursive association, where you could continue adding recursive
levels to an arbitrary level as needed by using Add Clone.

Perform the following steps to remove clones.

1. Right-click on an element name with an optional or recursive relationship to its parent
and select Remove Clone to display the Clone List dialog box.

2. Inthe Clone List dialog box, select one or more of the unused clones and click OK. The
corresponding nodes are deleted from the tree in the left-hand panel.

Adding and Deleting Multiples to the HL7 v3 Specification

Message elements that have either a cardinality of 0..* or 1..* and/or a data type that
involves a collection (for example, SET, BAG, LIST) contain the [Multiple] label. The
[Multiple] label is displayed as a numbered label to indicate the number of elements defined
for that multiple (for example, [1], [2], etc.). These items appear in the HL7 v3 specification
as simple repeats of the element. To accommodate the possible requirement of mapping
more than one source element to the same target element, you must add multiples of these
elements.

Perform the following steps to add multiple clones.

1. Right-click on a clone that contains a [Multiple] label (or a [1] label, which is the first of
this group of multiple clones) and select Add Multiple Clone (Figure 4-15).
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Figure 4-15 HL7 v3 specification multiple clones

1. Another element is created and the label is changed to the number of elements created.

Perform the following steps to remove multiple clones.

1.

2.

Perform the following steps to add multiple attributes.

Right-click on a clone with the [xx] label (where xx is a number greater than one),
indicating that it is a replicated clone, the Remove Multiple Clone is enabled, select
Remove Multiple Clone. See Figure 4-15 HL7 v3 specification multiple clones.

One multiple of the element is removed from the tree structure.

1. Right-click on an attribute with the [1] label, indicating that it is a replicated attribute, the
Remove Multiple Attribute is enabled, select Remove Multiple Attribute (Figure
4-16).
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Figure 4-16 HL7 v3 specification multiple attributes

2. Another element is created and the label is changed to the number of elements created.

Perform the following steps to remove multiple attributes.

1. Right-click on an attribute with the [1] label, indicating that it contains multiple numbered
labels, and select Remove Multiple Attribute.

One multiple of the attribute is removed from the tree structure.

If a clone contains one or more child choice associations, it is always enabled with
“Adding and Deleting multiple clone” without influencing its cardinality. This feature is
implemented to support more than the possible chosen item for the child choice
associations. Figure 4-17 and Figure 4-18 show that the patient is a clone with a
cardinality of 1..1, but is enabled with “Add Multiple Clone” and “Remove Multiple Clone”

actions.
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Figure 4-17 Clone with one or More Child (Patient 1)
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Figure 4-18 Clone with one or More Child (Patient 2)
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Updating Abstract Data Types in the HL7 v3 Specification

Abstract data types occur when HL7 message developers do not specify a particular data
type to use when populating attributes and are indicated by a [QTY] or [ANY] label in an

HL7 v3 specification. You must assign a specialized data type to the abstract element by

performing the following steps.

1. Select the element name in the left-hand panel to display its properties in the HL7 v3
Specification Properties panel.

2. Use the drop-down list in the Data Type field (Figure 4-19) to select the data type. Click
Apply.
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Figure 4-19 Data Type drop-down list

3. After assigning a concrete data type with an abstract data type, the system will retrieve
the data fields of the assigned data type and attach those to the original attributes
accordingly. Repeat steps 1 and 2 above if you need to change a different concrete data
type.

Using Choice Boxes in the HL7 v3 Specification

HL7 choice boxes pose a challenge in the representation of options in a mapping tool.
Currently, the caAdapter Mapping Tool's implementation limitation for choice boxes is the
ability to choose only a single option to which all logical records in the source file may be
mapped. The presence of a choice is indicated with a [Selected Choice] or [Choice
Unselected] label.
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Perform the following steps to make a choice selection for an element.

1. Right-click on an element name that contains a [Choice - Unselected] label and select
Select Choice to display the Clone List dialog box.

2. Select one and only one clone from the displayed list and click OK. This creates an
expandable node with the [Selected Choice for] label displayed beside the parent clone
node (Figure 4-20).

=B perdainsTo
B typeCode
- B contextControlCode
+- B contedConductioning
+- B priontyNumber
R RErocedureEvent [Selected Cholce far - Intervertion

Figure 4-20 Selected choice

Note: Since a business rule for an HL7 v3 specification specifies a choice must be selected,
there is no option to unselect a choice. However, if the parent association is optional, the
association can be dropped and re-added.

Enabling and Disabling Force xml with an Optional Clone
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If a clone is optional for the target message specification, right click the tree node to make
Enable Force xml active (Figure 4-21).

If a clone is optional for the target message specification, and it has been enabled, right click
the tree node to enable Disable Force xml. Enable Force xml or Disable Force xml will
inform the HL7 message transformation engine whether or not to create an empty element if
no mapping has been set (Figure 4-22).
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Figure 4-21 Enable Force xml
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Figure 4-22 Disable Force xml
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Adding and Removing Parts of an Address Data Type

If the system has predefined a subset of data fields for an attribute with an Address data
type, other data fields can be added or removed (Figure 4-23 and Figure 4-24).
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Figure 4-23 Adding or removing parts of address data type
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Figure 4-24 Modifying an Address Data Type
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Validating the HL7 v3 Specification

You can validate a portion of or the entire HL7 v3 specification. A clone must be selected to
perform the validation. The validation is performed on the selected clone and any children
and further descendants below it in the tree structure.

Perform the following steps.

1. Select File > Validate, select the Validate icon from the tool bar or right click a clone
and select Validate to perform the validation.

2. A Message dialog box displays (Figure 4-25) indicating the status of the validation. Click
OK.
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B classCode
B moodCode
- code
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Figure 4-25 HL7 v3 specification validation

3. The messages display in the Validation Messages panel (caAdapter Mapping Tool
Validation).

Saving an HL7 v3 Specification

When you are finished working on the HL7 v3 specification, select File > Save or File >
Save As from the menu bar, or click the save icon on the tool bar. If the specification is
being saved for the first time, the system prompts to select either an .h3s or .xml format
(Figure 4-26). To change the format after it has been selected the first time, select Save As.
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The file is portable and can be opened by the same or another user later.
Save in: |r;‘| HL73Specification LI T

expartHSMSpecification
referenceResolver

Desktop

4

hiy Documents

3

My Cormputer

File name: | Save |

Files oftepe: | ymi LI Cancel |
All Files I

Figure 4-26 Saving HL7 Specifications

Map Specification

A map is a user-defined, direct relationship between two pieces of specification elements.
Using the mapping tool, you create links between source fields and target data type fields
and between source segments and target clones or attributes. Links between source fields
and target data type fields are used to represent data relationships. Links between
segments and clones or attributes are used to explicitly link concepts that provide a context
to the data and are also called container mappings. Links may also be created between
source fields and input parameters of a variety of functions provided by caAdapter, and
between the function's output parameters and target elements.

Business Rules
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Following are the business rules for a map specification:
e It must contain a valid mapping pair (source and target files).

e The source element referenced in the map specification must exist in the source
specification.

e The destination element referenced in the map specification must exist in the destination
specification.

¢ A mandatory MIF element must have either a mapping in the map specification or an
HL7-defined or user-defined default value in the HL7 v3 specification.

e Each input parameter for a function must have a mapping or a constant defined.

e Each output parameter for a function must have a mapping.
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Step-by-Step Instructions

This section contains the step-by-step instructions to create the mappings. See Appendix A on
page 153 for detailed information on mapping scenario 8 included with the example data.

Overview of the Map Specification Tab

The map specification tab allows you to assign fields in a source specification to elements in a
target specification. For the source (the CSV specification) and the target (HL7 v3 specification),
the hierarchy is visually represented using an expandable/collapsible tree structure. The target
specification can either be .h3s or .xml format.

The map specification tab (Figure 4-27) consists of the following:

e Two tree panels - contain the source specification in the left-hand panel and the target
specification in the right-hand panel.

e Center mapping panel - displays the lines that indicate the mapping between source
and target elements and any functions that are used in the mappings.

e Functions panel - displays a tree of available functions.

e Properties panel - changes depending on the item selected in the other panels (for
example, displays link properties, HL7 v3 specification data type field properties, CSV
field properties, etc.)
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Figure 4-27 Map Specification tab
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The tree structures are read-only; you must make any changes to the tree structures in the
source or target specification tabs. You can only define the mappings from this tab.

Warning! Adding to source or target specifications that are referenced in a map file is
allowable, but editing or removing source or target elements may result in a related mapping
(link) getting dropped or producing other unpredictable behavior.

The following sections describe how to access, create, and save the map specification.

Creating and Opening a Map Specification

You must create a hew or open an existing map specification.

Perform the following steps to create a new map specification.

1.

ok~ WD

Select File > New > CSV to HL7 v3 Mapping and Transformation > Map
Specification from the menu bar to open a new mapping tab with empty source and
destination panels.

Click Open Source to display the Open Source File dialog box.
Select the source file and click Open to populate the source panel with its tree structure.
Click Open Target to display the Open Target File dialog box.

Select the target file (.h3s or .xml format) and click Open to populate the target panel
with its tree structure.

Perform the following steps to open an existing map specification.

1.

Select File > Open > CSV to HL7 v3 Map Specification. The Open Map File dialog box
displays.

Select the map specification file and click Open to display the source and target trees
along with any existing mappings.

Updating the Map Specification
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Perform the following steps to create a mapping.

1.

Select a source element and drag it to the appropriate target element. The cursor
indicates if the source is not allowed to be mapped to the target element (Figure 4-28
and Figure 4-29).
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The cursor indicates when the source can be mapped to the target element. Drop the source

on the target element.
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Figure 4-29 Mapping is allowed
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2. Once a source field is mapped to a target element, a mapping line appears between
them in the mapping panel. Figure 4-30 shows a mapping line between id_root and

root.
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Figure 4-30 Mapping line between a source field and target element

To delete a mapped line or a function in the center panel, perform the following steps.

1.

Select the item you want to delete, right-click and select Delete.

Click Yes to confirm the deletion. The selected item is deleted from the mapping.

The Properties panel displays information on the selected element. When you select a
source element, the CSV Field Properties displays (Figure 4-31).
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Figure 4-31 CSV Field Properties panel

When you select a mapping line, the Link Properties displays (Figure 4-32).
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Figure 4-32 Link Properties panel

When you select a target element, the HL7 v3 Specification Attribute Properties, HL7 v3

Specification Data Type Field Properties or the Clone Attribute Object Properties
displays (Figure 4-33).
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Figure 4-33 Attribute properties
When you select a function either in the Mapping panel or in the Functions panel, the

Function Properties display. When you select a function group in the Functions panel, the
Function Group Properties display (Figure 4-34).
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Figure 4-34 Function Group Properties

Using Functions in Map Specifications

The Functions panel (Figure 4-35) provides a list of system defined functions that facilitate
the data transformation requirement. Functions are grouped by functional categories (for
example, constant, date, math, string, etc.). You may use a function in the mapping to effect
a change of the source element to the target element. For example, you can use the
concatenate function to add a prefix to an element.

Note: You can add your own required functions to the function library. See Adding Functions
to the Function Library on page 114 for instructions.

When a function is selected in the function library, its properties information displays, such
as name and number of input and output parameters, in the Function Properties panel
(Figure 4-35).
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Figure 4-35 Functions in mapping specification
Perform the following steps to include a function in your mapping specification.

1. Add a function to the mapping panel. Select a function in the Functions panel, right-click
in the center panel and select Add Function, or drag-and-drop the required function
from the Functions panel to the mapping panel. Move this function box around the
mapping panel as convenient to attach the mapping lines.

2. Drag-and-drop the source field(s) onto the input parameters. Figure 4-36 shows the
selected field text being dropped as an input to the Initcap function.
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Figure 4-36 Adding an input to a function
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3. Drag-and-drop the target field onto the output parameter. The mapping lines go from the
source fields into the function box and out of the function box to the target fields.

Editing a Constant Function

Perform the following steps to edit a constant function.

1. Select a constant function in the mapping panel, right-click and select Edit Constant.

2. In the Edit Constant dialog box, change the Type and/or Value for the constant and

click OK.

Using the Date Function

The date function, changeFormat, uses the Java SimpleDateFormat class. See

http://java.sun.com/j2se/1.5.0/docs/api/javal/text/SimpleDateFormat.html for more
information. Table 4-5 show the correct syntax for each date or time component.

Date or Time g
Component Presentation Example Pattern 1 Example Pattern 2
Year Lowercase y yy => 05 yyyy => 2005
Month Uppercase M MM => 07 MMM => JUL
Day Lowercase d dd =>07 or 17 (7thor | d=>7or 17
17th date of the
month)
Hour Uppercase H or Using 2 PM hh=>02,h=>2
lowercase h HH=> 14
Minute Lowercase m mm => 09 m=>9
Second Lowercase s ss=>12
Millisecond Uppercase S SSS => 002

Table 4-5 Date formats

For example, July 7th 1988, PM 02:23:14 can be presented in the following ways:

e yyyyMMddHHmMmSss => 19880707142314

e dd-MMM-yyyy, HH:mm:ss => 07-JUL-1988, 14:23:14
e MM/dd/yy => 07/07/88

Refreshing the Map Specification Tab

Click the Refresh button on the tool bar to check and update the associated CSV specification or
HL7 v3 specification used in the mapping panel. If changes to the mapping panel were required,
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an information message (Figure 4-37) displays.

Information

\lr) Mapping information is now up to date,

Figure 4-37 Mapping panel refreshed message

This option allows you to update and save the associated CSV or H3S file in their own tabs,
while you are also performing the mapping between the two.

If either the CSV or H3S files are updated and saved in their own tabs, and you switch back
to the mapping panel, then a dialog (Figure 4-38) displays to notify you of the changes. You
are not forced to refresh the mapping panel at this time, since you may have some pending
mapping activity unsaved.

Information

!

j‘) Following files are updated outside of the Mapping panel.
It B recommended to save your changes and refresh the Mapping panel with the latest changes.
Files::

040002 h3s

Lox]

Figure 4-38 Refresh mapping panel recommendation

Validating the Map Specification

Perform the following steps to validate the map specification.

1. Select File > Validate or select the Validate icon from the tool bar to perform the
validation.

2. A Message dialog box displays indicating the status of the validation. Click OK.

The detailed messages display in the Validation Messages dialog box (caAdapter
Mapping Tool Validation).

Saving a Map Specification

When you are finished working on the map specification, select File > Save or File > Save
As from the menu bar or click the save icon on the tool bar to save the file. This file is
portable and can be opened by the same or another user later.

Warning! The map specification has an internal reference to the full path name of the source
and target specification files and those must be accurate to process the conversion or edit a
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map specification successfully. If you are sharing map specification files with other users,
you must send all three files, the CSV specification (-scs), HL7 v3 specification (-h3s), and
map specification (-map); not just the map specification. Furthermore, the CSV and HL7 v3
specification files must be in the same path locations as they were on the machine where
they were created. Alternatively, the path name can be manually removed by editing the
-map file however this is dangerous and unpredictable results may occur if the file is
changed improperly.

Generating a Map Specification Report

When a map specification tab is selected, you can generate a report on the status of the
mapping specification by performing the following steps.

1. Select Report > Generate Report from the menu bar to display the Select File to Save

Generated Report dialog box.
Enter a File name and click Save. A “Report has been successfully generated” message
displays.

The report is an Excel spreadsheet containing the status of the mapping specification. The
report contains up to six worksheets (tabs) within the generated report. Under the mapped
category, it contains the mapping status between:

e Source and target - Mapped(Source_Target)
e Source and function - Mapped(Source_Function)
e Function and target - Mapped(Function_Target)

e Function and function - Mapped(Function_Function)

Under the unmapped category, it contains the unmapped elements:
e Source - Unmapped_Source

e Target - Unmapped_Target

HL7 v3 Message

Generating the HL7 v3 message is the end goal in using the mapping tool. xml HL7
message instances are created using the map specification and a corresponding CSV data

file.

Business Rules
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Following are the business rules for creating an HL7 v3 message:

You must have data in a CSV format.
The map specification must be valid.

The source and target specifications used to create the map must be located in the
same directory as they were when the map specification was created (or the map
specification must have been edited to point to the new location of these files if they
were moved). The map specification uses the references to these files as it converts the
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data into the new format.

Step-by-Step Instructions

This section contains the step-by-step instructions to generate the HL7 v3 message.

Note: There is no File > Open option that corresponds to HL7 v3 messages since you
always want to generate fresh messages based on the current selection of source and map
files.

Overview of the HL7 v3 Message Tab

The purpose of the HL7 v3 Message tab is to allow you to generate and view the xml instances
and messages converted from a data file and map specification. Each data file may have one or
more logical records which result in a corresponding number of xml instances (or more
depending on the structure of the mapping). The user interface allows you to navigate between
the instances. The HL7 v3 message tab (Figure 4-39) contains the following four panels:

e Regenerate and navigation buttons
e Name of data file and map specification used

e Scrollable text fields for xml instances

e Scrollable text fields for validation messages

= caAdapter Mapping Tool
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Figure 4-39 HL7 v3 Message tab
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Starting the Conversion Process
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Perform the following steps to convert a data file into an HL7 v3 message.

1. Select File > New > CSV to HL7 v3 Mapping and Transformation > HL7 v3 Message

from the menu bar to display the HL7 v3 Message dialog box (Figure 4-40).

™ HL7 v3 Message

Data File sorkingspaceledamplesi04000 20040002 csv Browse...

Map Specification | ordngspacelexamples\D40002:040002map | | Browse...

[ ok | cance |

Figure 4-40 HL7 v3 Message dialog box

Click Browse next to Data File to display the Open Data File dialog box.
Select the data file you want to use in the conversion process and click Open.

Click Browse next to Map Specification to display the Open Map Specification dialog
box.

Select the map specification file you want to use in the conversion process and click
Open.

Click OK to generate HL7 v3 messages from the selected files.

Given the underlying data and mapping structure, it could take a long time to complete
the HL7 v3 message generation task. If the system estimates that it will take longer than
ten seconds (as is defined and configurable in the source distribution), then the
Question dialog displays as shown in Figure 4-41. Click Yes to start the process or click
No to abort the process given the estimated time.

?"..‘ I will Eaks BECLT 24 mnUcEs for Tansfor mASon Servoe it Carerate the LT w1 Meiasces

SEAME el procass rowes

Lree ] [0 ]

Figure 4-41 HL7 v3 message generation confirmation

After a Yes confirmation, the process starts and a progress dialog box displays (Figure
4-42). The system monitors the transformation progress for both loading the data, which
includes reading the map file, source and target data specification; and the count of
messages generated.
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B2 progress... x| x|
iJ) Loading data ... count messages) p Generating message ; 526 of 864
e AINRENNNEND e

Figure 4-42 HL7 v3 message generation progress dialog

9. Once the process starts, you can cancel the process by clicking Cancel. If cancelled, the
underlying generation process is terminated and an information dialog displays (Figure
4-43).

Information

1 ) The process is being cancelled.

Figure 4-43 HL7 v3 message generation cancelled

10. A message displays (Figure 4-44) after the overall process completes. Click OK.

Information

- | ) The process is complete,

Figure 4-44 HL7 v3 message process complete

11. The HL7 v3 Message tab displays.

Using the Basic Features of the HL7 v3 Messages Tab

The two main features of the HL7 v3 Message tab (Figure 4-45) are the two scrollable text fields
containing an xml instance and the associated error, warning and/or informational messages
generated during the conversion process.
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Validation Messages

Message Level: |INFO

Confirmation Message: Validation process completed, but received 1 INFOs,

Message
XML is valid apainst DitestCWEhITsdKL \javaS|Gidatalschemas207ymulticacheschemasiCOCT_MT1 50003UW03 xsd

Figure 4-45 HL7 v3 Message tab

Click the Previous and Next buttons to cycle through the xml messages one at a time. As the
messages change, the validation messages change. See caAdapter Mapping Tool Validation on
page 22 for more information on the validation messages. Click the Regenerate button to
regenerate the messages from scratch using the same data file and map specification.

Saving an HL7 v3 Message

Select File > Save or File > Save As from the menu bar or click the save icon on the tool
bar to save the HL7 v3 message. If there is more than one instance of a message, then the
files are saved with number extensions (for example, example_message_1.xml,
example_message_2.xml, example_message_3.xml).

Note: Validation messages are not saved with their corresponding xml message and must
be saved separately using the Save button in the Validation Messages panel.

Transforming an HL7 Message into a CSV Format

This version of caAdapter provides the capability to map and transform an HL7 messages
into a CSV structured files. This capability addresses such requirement where HL7 v3 data
must be persisted into a system already capable to of persisting data from CSV files.

Business Rules

The business rules are similar to those that apply to transforming CSV data into HL7 v3
messages with the source and target reversed, i.e. transforming HL7 V3 into CSV
structure/ffile.
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Step-by-Step Instructions

This section contains the step-by-step instructions to generate a CSV dataset from an HL7
V3 message.

Note: There is no File > Open option that corresponds to CSV data file since you always
need to generate fresh CSV data based on the current selection of the source HL7 V3
message, and the map files.

Reuse of the HL7 v3 Message Tab

The purpose for reusing the HL7 V3 Message tab is to generate and view the CSV data
generated from the HL7 V3 message data. Each data file may have one or more logical records
which result in a corresponding number of CSV meta instances (or more depending on the
structure of the mapping). The user interface allows navigating between the various instances.
The reused HL7 v3 message tab (Figure 4-39) contains four panels:

B candapter i B o =] 3]

File Tonls Help Eeport

NCER
INSTITUTE

&z - &l

C8v Data |

Brevious ||1 [t | Regenerate | Data File |c:1cvs {apteriworkingsy onceptualappinglab_1.xml
Total Messages: |D

ORGE,RAD 1=
ORGID,216.840.1.113882.19.4 1111 GHHMO
ORGID,216.840.1.113883.19.5 2222

Map Specification: IC:\CVSIcaadaptenwurkingespacelCDnceptuaIMappmg‘ﬂSDDDS-cunceptual.map

~Malidation i

Message Level: |ALL VI Save | Print |

Confirmation Message: Yalidation process completed, but received 29 messages: 18 WARNINGs 11 INFOs.

Lewvel Message
ent has naot heen found for fiale

[WARMING |CEV segment has not been found for field: Organization.classCode .. value: 0. lﬂ

~Full content of the selected message

C5Y segment has not been found for field: Organizationxming ... value: urnchi7-orgv3 =
=

Figure 4-46 Displaying CSV Data with HL7 v3 Message Tab

Starting the Conversion Process

Use the following steps to convert an HL7 v3 message into a CSV data file.

1. Select File > New > HL7 V3 To CSV Transformation Service> New HL7 V3 To CSV
from the menu bar to display the HL7 V3 To CSV dialog box (Figure 4-47).
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% New HL7 v3 To CSY x|

Data File CACNSwcaadaptetworkingspacelConceptualMappinmat_1 xml Browyse. .

Map Specification  terworkingspacelConceptualbMappingt1 50003-conceptual . map

(0] cancel

Figure 4-47 HL7 V3 to CSV Dialog Box

2. Click Browse next to Data File to display the Open Data File dialog box.
Select the data file to use in the conversion process and click Open.

Click Browse next to Map Specification to display the Open Map Specification dialog
box.

Select the map specification file to use in the conversion process and click Open.
Click OK to generate CSV data file from the selected files.

Click the Previous and Next buttons to cycle through the CSV data one at a time. As the
data change, the validation messages change as well. See caAdapter Mapping Tool
Validation for more information on the validation messages. Click the Regenerate button to
regenerate the data from scratch using the same data file and map specification.

Saving the CSV Data File

Select File > Save or File > Save As from the menu bar, or click the Save icon on the tool
bar, to save the data file.
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This chapter provides instructions on using caAdapter to map and convert an HL7 v2
message to an HL7 v3 message.

Topics in this chapter include:

e Understanding the Mapping and Transformation Processes on this page
e Using the HL7 v2 to HL7 v3 Module on page 66
e Advanced HL7 v2 to HL7 v3 Mapping on page 67

Understanding the Mapping and Transformation Processes

There are two major steps involved in converting an HL7 v2 message to an HL7 v3
message:

e Step 1: Map and convert the HL7 v2 message to CSV format

e Step 2: Map and convert the CSV file (which is equivalent to the original HL7 v2
format), to HL7 v3 format

Figure 5-1 shows the entire conversion process and the sub-steps involved.

STEP 1 STEP 2
Map and Convert Map and Convert
HL7 v2 to CSV Format CSVY File to HL? v3 Format
HL7 v2 to CSV CSV to HL? v3
Data Conversian Vapping and
Engine Transformation Engine
HLT v2 L DCS\;_l L HLT v3
Message — i (A CSY to HLT Message
= CoE:tearter E:> TL“;IV;D [:.J,> Transsfnro_malinn
N eryice
HL7 v2 —_—
Parser \—/—
csy NG CSV/ HLT v3
Sch -
B2 ganernor | 805 [ Module
File

HLT w2 HU7 ¥2 Resqumces
Resources’ - Message Stuctura

- Data Type Spec
- Sagmant Altritute Table
- Dafmition Table

Figure 5-1 HL7 v2 to HL7 v3 conversion steps
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Mapping and Converting HL7 v2 to CSV Format

The first step in the process involves using caAdapter to reproduce the HL7 v2 message
in CSV format. The input files in this step are:

HL7 v2 Message file

HL7 v2 Resources file collection. Those include HL7 v2 specifications files to help
parse the message. The Resources file collection includes four types of files which
describe:

e Message Structure

e Data Type Specs
e Segment Attributes

e Vocabulary Definition

The Resources file collection may vary depending on the version of the HL7 v2. This
release of caAdapter includes the Resources file collections for HL7 v2.4 and HL7 v2.5.
Update to the files reflects the exact “flavor” of the v2.4 or v2.5 used.

The output files in this step are:

1.

CSV specification, or an .scs, file. This file defines a CSV file equivalent in structure
to the HL7 v2 message. caAdapter detects the message type, retrieves its
specifications from the Resources file collection, and creates the corresponding
CSV file.

CSV data file. This file contains HL7 v2 data in CSV format that corresponds to the
scs specification file described above.

Mapping and Converting CSV File to HL7 v3 Format

In the second step, caAdapter uses the files generated in step 1 to create the HL7 v3
message. The input files in this step are:

AN D P

The CSV specification file created in Step 1.
The CSV data file created in Step 1.
H3s Files, which contain the specifications for HL7 v3 messages.

Using caAdapter's Mapping Tool, the user will map the data elements from the CSV
file to the proper HL7 v3 message.

Note: caAdapter cannot determine the target HL7 v3 message to which the source v2
message is mapped. The user must have thorough understanding of both HL7 v2
(source) and HL7 v3 (target) message structures to make this determination.

The output files in this step are:

1.

CSV to HL7 v3 .map file. This file contains the mapping rules between the CSV file
and HL7 v3. This file will be used by caAdapter's Transformation Service to create
the actual HL7 v3 message.
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2. HL7 v3 Message. This file contains the transformed data in HL7 v3 format.

Using the HL7 v2 to HL7 v3 Module

This section describes the detailed instructions for using the HL7 v2 to v3 Module which
is organized by the two major steps involved as listed in the previous section.

Select File > New > HL7 v2 to HL7 v3 Conversion Service > HL7 v2 to scs & CSV
Conversion (Figure 5-2).

File 'Feport  Help

CSWV To HLT v3 Mapping and Transformation Service b m ,
HL? v2 to HL¥? [} » HLY ¥ sion  Ctrl+1
SDTM Mapping and Transfarmation Service » HLT 3 Specification Cirl+H

Open »

B save Citl+S

Save AS... Maoddel Mapping Service b CEV 1o HLT v3 Map Specification  Cirl+M
2 alidate HLY w3 Message Cirl+Y
B Close  Ctl+F4

Close All

Exit Alt+F 4

Figure 5-2 Launching the HL7 v2 to CSV Conversion Module

Use the window in Figure 5-3 to define the input and output files needed to complete
step one of the process. The top two input files are:

e HL7 v2.x Resource file collection directory. This example uses the Resources file
collection for HL7 v2.4.

e HL7 v2.x message file
The bottom two files are the output files that caAdapter will generate:
e CSV File which contains the HL7 v2 message data presented in CSV format.

e A CSV specification file that matches that of the HL7 v2 message.
x|

File Settings

Select HLT v2 x Resources Directory |v0rkingsnace'aexamr.nles\VZV? Mapping Examplasiversion2 4 Erowse.. |

Select HLY v2.x Message file |;1V2V3 Mapping ExamplesiHLY MessagestADTHADT D01 .hI7 Browise.. |
Save CEV file |.an'|ples‘t'v'2\f3 Mapping Exampleswz Data in C8Y Formatosy Erowse.. |

Save SCSfile |:elexa|np\esl\!2v3 Mapping ExamplesiCSy File Schema.ses |}

Advanced ==

Frocess | Cancel |

Figure 5-3 Creating the CSV and SCS Files that Correspond to the HL7 v2 Message

Click the Process button. caAdapter presents a confirmation message that the two output files were
created successfully (

Figure 5-4).

\ij) Created the file "D:My Docsicafdapterihl7sdkiworkingspaceiexamplesiVZy3 Mapping Examplesiy2 Data in C3Y Format,csy" successhully
) Created the file "DiiMy Docsicaddapterihl7sdklworkingspacetexamplesivay3 Mapping ExamplestCSY File Schema,scs" successfully
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Figure 5-4 Confirmation Message

In the second step, use the Mapping Module to map the .scs file created in step one to
the appropriate HL7 v3 message. See Chapter 14 for detailed instructions on performing
this task.

Advanced HL7 v2 to HL7 v3 Mapping

The Advanced HL7 v2 to HL7 v3 mapping option provides the following additional
features.

1. Create a CSV specification file without an actual HL7 v2 message. Specify the HL7
v2 message type and trigger event. caAdapter then uses the Resources file
collection to create the corresponding CSV specification file.

2. Explicitly set up the OBX Segment in the CSV specification file. The OBX segment
contains essential clinical information including lab results, X-ray image data,
doctor’'s comments, and others. Such information is captured into various OBX data
types, i.e. ST for String, ED for Encapsulated Data, etc. caAdapter provides the
capability to specify the exact OBX data types to include in the generated CSV
specification file.

Generating a CSV Specification File without an Actual HL7 v2 Message

When the user specifies a message type that contains an OBX segment to generate a
CSV Specification file, the “OBX Data Type Selection” on the bottom of the window
becomes active (Figure 5-5). The following options determine the content of the
generated CSV specification file.

o Treat all OBX data types as an ST data type by selecting the ST Data Type Only
radio button.

e Group all OBX data types into an ST data type for simplification by selecting the Yes
radio button in the “Grouping” block.

e Specify the OBX data types to include by selecting the Selecting Data Types radio
button and checking the data types to be included.

Note: When the OBX data types are specified, e.g. ST and ED, caAdapter can only
transform HL7 v2 messages that contain ST and ED OBX data types. If the user
provides an HL7 v2 message containing OBX data types other than ST and ED,
caAdapter will flag those as errors during the transformation process.

Generating a CSV Specification File from an Actual HL7 v2 Message

When the user provides an actual HL7 v2 message to create the CSV specification file,
and the message contains OBX segments, the “OBX Data Type Selection” section on
the bottom of the window becomes active. The following options determine the content
of the generated CSV specification file:

67



caAdapter 4.0 User’s Guide

68

¢ Include specifications that correspond to the actual OBX data types provided in the
message by selecting the Apparent Data Type Only radio button.

o Treat all OBX data types as ST data type by selecting the ST Data Type Only radio
button.

e Group the ST, TX, and FT OBX data types into a single ST data type for
simplification by selecting the Yes radio button in the “Grouping” block.

e Specify additional OBX data types to include by selecting the Selecting Data Types
radio button and checking the data types to be included.

% ¥2 Converting to SCS and CSV &3
W2 Message Converter Main
W2
®

() Message Type

Source

Browse..

Output File Option

SCS File Option

Qutput Files

OBX Data Type Selection
OBX Optian

Grouping

Feset Close

Figure 5-5 Advanced HL7 v2 Converting Panel

Figure 5-6 contains an example CSV specification file for an HL7 v2 message that contains
two OBX data types: ST and ED.
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Figure 5-6 Example Case of various forms of OBX segments
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This chapter provides instructions on using the Regulatory Data Services Module (RDS).
This module allows mapping existing data structures to generate regulatory-type data
submission files. This version of caAdapter only supports creating SDTM files from a
database or a CSV source. The user can use the Mapping Tool to map database tables, or
a CSV files, structure to one or more SDTM domain structure. The transformation feature
then transforms and generates corresponding SDTM domain files.

Topics in this chapter include:

Understanding the Mapping and Transformation Processes on this page
Mapping a CSV File to SDTM Domain Structures on page 71
Generating SDTM Datasets from a CSV file on page 75

Editing an Existing Map File on page 76

Editing and Printing an Existing Map File on page 77

Mapping a Relational Database to SDTM Domain Structures on page 78
Generating SDTM Datasets from a Database on page 82

Understanding the Mapping and Transformation Processes

There are two steps involved in creating SDTM domain datasets from a database or
-CSV files. First, the user must map the data elements from the source to their
corresponding data elements in the SDTM domain structure(s). caAdapter will capture
the mapping specifications in a .map file. The .map file can be edited at a later time if
needed. Second, caAdapter will use the source and map specifications files to generate
the SDTM dataset from the source data files. Those datasets will be stored in a flat file
with a .txt extension. Figure 6-lillustrates the steps involved. Arrows marked with “1”
and “2” correspond to the first and second steps listed above.
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Transformation
Module

hWapping
haodule

Figure 6-1 RDS Module Mapping and Transformation Processes

Mapping a CSV File to SDTM Domain Structures

This section contains detailed instructions for using the mapping tool to create a CSV-to-
SDTM .map file.

1. Select File > New > RDS Mapping and Transformation Service > CSV/Database
to RDS Map Specification (Figure 6-2). caAdapter presents a blank map
specification tab (Figure 6-3).

4. ]

= caAdapter
Tools Help Report

CEV To HLT v3 Mapping and Transformation Service » guzs
HL7 3 To C8Y Transformation Service i

Open ] 4
B HL7 2 to HL7 v3 Conversion Service » B .

Save As IS Mapping and Transformation Service ] CSVSpecification

= Model Mapping Service [} CBViDatabase To RDS Map Specification Clril+8
f = RDS TextFile T
B Close Al

Exit AltsF4 |

Figure 6-2 Launching the Mapping Tool for CSV to SDTM Mapping
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Figure 6-3 Blank Map Specification tab

2. Click the Open SCS File button on the left panel and select a .scs file (Figure 6-4).

caAdapter will load the CSV specification file, or the .scs file, in the left panel (Figure
6-5).

2% Open;SCS file ...

Loakin: |@ RDS Mapping Examples V‘ %3 ‘[

by Recent
Documents
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Desktop

by
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My
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o

hity Computer
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Iy Bletwnork :
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|Dem0graphics.scs | [ open ]

v| [ Cancel ]

Figure 6-4 Select a CSV File Specification (.scs File)
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Figure 6-5 A CSV Specification file loaded in the left panel

3. Click the Open SDTM Definition File button and select the define.xml file which

contains SDTM Domain Specifications (Figure 6- 6) caAdapter displays the SDTM
Domain specifications in the right [

% Open SDTM Structure file ...

Look in: |ﬁ SOTM_Mapping Examples V| ] “||

L‘&é | define xml

My Recent
Documents

Desktop

N

ity
Documents

Wy Computer

Q.
L File hame: |deﬂne.xm| | [ Qpen ]

hdy Metwao

tk
Places Files offype: |.me v| Cancel

Figure 6-6 Select “define.xml” file
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Figure 6-7 SDTM Domain Structure loaded in the right panel

4. Using the mouse, drag a data element from the left panel and drop it over the
corresponding field in the right panel. caAdapter draws a line linking the two
elements depicting a mapping rule. Repeat the same procedure for the rest of the
data elements in the left panel (Figure 6-8). This version of caAdapter supports
mapping one CSV file to more than one SDTM domain.
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Figure 6-8 Data Elements Mapped from the CSV to the SDTM Domain Structure

5. Click the Save icon on the tool bar to save the mapping specifications to a .map file
(Figure 6-9).

Save in: |C_" SDTM_Mapping Examples V| ? g|‘E|
L;é o ovs
3 4] Dermographics map
My Recent
Documents
7
[
Desktop

@

Documents

3

@

My Computer

q; Filename: | Demographics.mapl | [ Save ]
Nty Metwark

Flaces Files of type: |.map v| l Cancel ]

Figure 6-9 Saving the Map file

Generating SDTM Datasets from a CSV file

Once the .map file is created, as presented in the previous section, caAdapter will use
the .map and .CSV file to generate SDTM datasets. This section contains detailed
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instructions on how to perform this task.

1. Select File > New > RDS Mapping and Transformation Service > RDS Text File as
shown in Figure 6-10.

CEY To HLT v3 Mapping and Transformation Service # | B
p|  HL7 w3 To C5Y Transformation Service
| HLT w2 to HLT v3 Conversion Service

)

CE8Y Specification Cirl+C

L3

3 |
RDS Mapping and Transformation Service ]

3

CEViDatabase To RDS Map Specification  Cirl+5
RDS Text File Cirl+T

Madel Mapping Service

Exit Alt+F4 i
Figure 6-10 Launching the SDTM File Generation Process

2. caAdapter opens the [Create RDS Text File] dialog box (Figure 6-11) for specifying
the .map file.

22 Create RDS Txt file....
Choose a Map file

Select Map file | " Browse ]

Figure 6-11 Selecting the .map file

3. Once the .map file has been specified, caAdapter displays the SDTM Text File dialog
box for specifying the CSV file containing the data, and the target directory where the
SDTM file(s) will be saved (Figure 6-12).

SDTM Text File

File Setlings
Data File (t5) sdapterd MUGIRDS hapy armples iraphlies csy Browse ]
Path to save the SOTM TXT file iy Do entsicasdapterd Ol 3 Al Browse 1

[ Transfarm ] [ Cancel

Figure 6-12 SDTM Text File

4. Click the Transform button. caAdapter creates a SDTM data file(s) which
corresponds to the CSV file using the .map file. A confirmation message is displayed
(Figure 6-13).

-
Hl‘) Created the file "D:iMy Docsicaadapterihi7sdkiworkingspace) examplesiSDTM_Mapping ExamplesiSDTM_DM_Output.bxt" successfully

Figure 6-13 SDTM Data file was Created Successfully

Editing an Existing Map File

caAdapter provides the capability to edit a previously saved .map file. This section
contains detailed instructions on how to perform this task.
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1. Select File > Open > CSV/Database to RDS Map Specification (Figure 6-14).

E® caAdapter
FIEN Tools Help
My r P—, P PENEE
= Coy Specification Cirl+Shift+0
= HLT v3 Specification{xml) Cirl+Shift+1
& HLTva Specification{ h3s) Ctrl+Shift+2
& SVt HLT v3 Map Specification Ctrli+Shift+3

= CEViDatabase to ROS Map Specification Citl+3hift+4
= Object Model to Data Model Map Specification Cirl+Shift+5

Exit Alt+F 4

Figure 6-14 Launching the Edit Map File Feature

2. Once the .map file is selected, the file opens in the Mapping Tool. The file is now

readz to be edited SFigure 6-152.

e Tooh Hep fepot

LATIOMNAL
ANCER
NS ITUTE

gReNZg

GERAGHIFRER

Ell

Figure 6-15 Mapping Tool with the Map File loaded

Editing and Printing an Existing Map File
Once a .map file has been created and saved, you can use caAdapter to edit the
mapping specification. To edit the .map file select File > Open > CSV/Database to RDS

Map Specification. Locate the .map file you wish to edit. caAdapter will display the file
in the Mapping Tool.

caAdapter also provides the capability to generate a report of the mapping specification
in MS Excel format. You can use this feature from the Mapping Tool. Select Report >
Generate Report from the main menu. caAdapter will create a .xIs file capturing the
mapping specification.
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Mapping a Relational Database to SDTM Domain Structures

78

caAdapter provides the capability to generate SDTM domain datasets from an existing
database. The user can use the Mapping Tool to map various fields in the database
tables to SDTM data elements in one or more domains. Once the mapping has been
completed, the user can then use the Data Viewer utility to construct the SQL queries
necessary for extracting the data from the database to create the SDTM datasets.

This section contains detailed instructions on using caAdapter to map a relational
database to SDTM domain structures.

The first step is to define and create the database connection profile. The connection
profile contains the necessary information for caAdapter to access the database. Please
note that this version of caAdapter was only tested with an Oracle database.

1. To create the profile, select File > New > RDS Mapping and Transformation
Service > CSV/Database to RDS Map Specification as shown in Figure 6-16.
caAdapter opens a blank map specification tab (Figure 6-17).

% caAdapter

CSY To HL? v3 Mapping and Transformation Service b ;

Open p/  HL7 %3 To CEV Transformation Serice » 3
ﬂ ay HLT %2 to HLT w3 Conversion Service r BFC .
Saw RDS Mapping and Transformation Service (3 CS5V Specification
5 Model Mapping Service [} CSViDatabase To RDS Map Specification Clri+S
=7 RODS TextFile Cir+T
Exit Alt+F4

Figure 6-16 Launching the Mapping Tool for CSV to SDTM Mapping

Eile Tools Help Report

’E?;\ﬂém @ ::enter
w Boi::informatics Rre v = 4
B @R@E %]

Untitied_1 map |
EE | ‘ Openscsfie.. | [Choose Database | T3 Vigws TEE D Open SDTM definition file. Properties

Mame Walue

Figure 6-17 Blank Map Specification Tab
2. Click the Choose Database button. The Enter Connection Parameters dialog box
displays (Figure 6-18).

Note: When caAdapter is opened for the first time, the left panel will not have any
profiles listed.
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Enter the Connection Parameters

Zonnection Profiles : Enter Connection Informatian
# Profiles

Frofile Name:

Haost URL:

Database driver:
Lser|D:
Enter password

Enter your Scherma

[ Mew profile H Connect H Cancel

Figure 6-18 Enter Connection Parameters dialog box

3. Click the New Profile button. The New Profile dialog box displays. Fill in values for
all fields specifying database connection information as shown in Figure 6-19. Click
the OK button. This step creates the Connection Profile. To view the new profile you
just created, double click the profiles folder; the new profile is displayed in Figure
6-20. Once the profile has been created, caAdapter saves it for future use until it is
deleted. Delete the profile by right-clicking on the profile name in the Enter

Connection Profile’s left panel and select Delete Profile.

rEnter Connection Information

Enter the Profile Marme: MyProjectConnectionFrofile

Enter the Host URL =server1521:510=: rydbsyvr 1527 mydh S0

Enter the Database driver: Oracle hd
Enter your User |1D: JOOE

Enter your Schema hyProjectSchema

Figure 6-19 New Profile Dialog Box

Enter the Connection Parameters

Connection Profiles Enter Cannection Infarmation

el MyPrajectConnectionProfile Profile Marme: MyProjectConnectionProfile
Host URL: mydbsyr 1521 mydbSID
Database driver: Oracle
User ID: JDOE

Enter password

Enter yaur Schema MyProjectSchema

[ Mew profile H Cannect H Cancel ]

Figure 6-20 New Profile information displayed
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4. Fill'in the password and click the Connect button. caAdapter accesses the database,
reads the schema, and presents all tables and views that the user has been
authorized to access in the left panel. Figure 6-21 shows an example database

schema oeened in the left Eanel of the Maeeing Tool.

e fock bew fsom

ATONAL P
NCER
K\’hlml g’“ 3

= =l

Figure 6-21 Database Schema Displayed in the Left Panel

5. Open the define.xml file to populate the right panel with SDTM domain structures.
Use the Mapping Tool to map database columns to SDTM data elements as shown
in Figure 6-22.
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Figure 6-22 Mapping Database Columns to SDTM Data Elements
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6. Once the mapping is complete, click the Save button to save the map file. caAdapter
displays a confirmation message, and provides the option to open the Data Viewer,
Figure 6-23. The Data Viewer is a visual tool which uses the mapping information to
assist the user in further refining the SWL queries needed to create the SDTM
datasets. If the Data Viewer is not chosen for use, caAdapter creates the queries and
adds them to the .map file.

Open Data Yiewer

g, diM It DDcumen_tsf‘\ljﬁyh_as't_.’map'is zaved successhully
\V’ Do pou want to open the D ata Yiewer using the " mytest. map " file

M

Figure 6-23 Option to Open the Data Viewer Tool

7. When the Yes button is clicked in the previous step, caAdapter opens the Data
Viewer tool. The Data Viewer has a tab for each SDTM domain used in the mapping.
Each domain tab displays all database tables with columns used in the mapping. The
“designer” view can be used with drag-and-drop features to add joins between
tables, insert new tables, select additional fields, etc. The “syntax” view shows the
constructed SQL query. The query can also be modified in the “syntax” view. See
Figure 6-24 and Figure 6-25. The Data Viewer has additional capabilities that help
with creating the queries to include validating and running the query.

£ Data Viewer for caAdapter
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Figure 6-24 Data Viewer Module (Designer View)
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4 Data Viewer for caAdapter
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Figure 6-25 Data Viewer Module (Syntax View)

8. Once constructing the queries has been completed, click the Save ALL & Exit

button. caAdapter updates the map file with the updated queries syntaxes.

Generating SDTM Datasets from a Database

This section contains details on generating SDTM datasets from a database based on
the mapping completed in the previous sections

1. Select File > New > RDS Mapping and Transformation Service > RDS Text File
as illustrated in Figure 6-26.

C5V To HLT v3 Mapping and Transfarmation Service i

p HL7 %3 To CSY Transformation Service 4 2
| HL7 %2 to HLT v3 Conversion Service » BY ® s o
RDS Mapping and Transformation Service ] G5V Specification Ctrl+C
Maodel Mapping Service »  CSViDatahase To RDS Map Specification Ctrl+S

RDE Text File Cirl+T

Exit Alt+F4

Figure 6-26 Launching the SDTM File Generation Process

2. The Create RDS Text File window opens (Figure 6-27), which allows specifying the

.map file.

E® Create RDS Txt file....
Zhoose a Map file

Select Map file | ” Browse l

[ Ok ” Cancel l

Figure 6-27 Selecting the .map file
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3. Provide caAdapter with the password to the connection profile to access the
database and with the directory where caAdapter can store SDTM datasets. See
Figure 6-28 and Figure 6-29.

™ Get password to open map file L:\caAdapterireleases\caAdapter ¥4 0ADew T_..

—Connection Information

Host Marme : jdbcioracle:thin:@chiodbz-d: 1521 :cadey

User caadapter

Enter Password

Drrivver oracle, jdbc, OracleDriver

Schema : raadapter
Ck |

Figure 6-28 Entering Database Password

F® Transforming file d:\My Documentsitest. map. please choose directory.

Laak in: I[ﬁ yROSTextFiles LI ‘f 9 =

Deskkop

Y

My Documents

File name: Id:'l,M\,f DocumentsimyRDSTextFiles Qpern |
Files of bype: I,q|| Files LI Cancel |

Figure 6-29 Specifying Directory to Store Generated SDTM Datasets

4. Specify whether the SDTM datasets generated contains fixed length columns or not
by selecting Tool > Preferences. In the RDMS Module tab select Fixed Length and
click OK (Figure 6-30). If this option is selected, and prior to generating SDTM
datasets, a dialog box opens to specify the length of every SDTM column used in the
mapping (Figure 6-31).

Note: caAdapter will pad the fields with trailing spaces when the data is shorter than
the field length specified.
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28 Preference Menu E

RDS Madule | HL7 ¥32 Transforrmation | MMS Preference Pane

Transformation

Figure 6-30 Fixed Length Columns Option

Enter the length for desire... E'
Fixed Length parameters

TE.STUDYID 12
Om.SLIBJID 10
Db IMYID 25

’ (]9 ” Cancel

Figure 6-31 Entering Column Lengths

5. Once the transformation is completed, caAdapter creates one file per SDTM domain.
Figure 6-32 shows the SDTM datasets generate in the specified directory in step 3

above.
@ RDS TEXT Files I [=] 3
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9 sk bl [Z] DM bt 1KE  Text Document 9/13/2007 4:05 PM
2. Voo & ren foder ] SE.tat BKE TestDocument  9/13/2007 405 PM
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Figure 6-32 SDTM Datasets
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Chapter 7 caAdapter Model Mapping Service

This chapter describes how to use caAdapter to facilitate object to database mapping.
Topics in this chapter include:

e Overview on this page

e Using the caAdapter Model Mapping Service on this page
e The Seven Mapping Scenarios on page 94

e User Interface Legend on page 99

Overview

The caAdapter 4.0 Model Mapping Service for the caCORE 3.2 SDK takes advantage of the
caAdapter mapping infrastructure to facilitate object to database mapping. The model
mapping service requires an .xmi file (with full Enterprise Architect [EA] roundtrip capability)
that includes a data model and object model as inputs. The service module loads all models
into the tool. Object to database mapping is done by dragging object model elements and
dropping them onto target data model elements. Once mapping is complete, caAdapter adds
SDK-required values as TaggedValues to the original xmi file (and, for backwards
compatibility, also creates a .map file). After importing the newly tagged xmi file into EA and
exporting an xmi 1.1-compatible file, the caCORE SDK can perform all code generation
tasks.

Using the caAdapter Model Mapping Service

The caAdapter Model Mapping Service provides the following functionalities:
e Parse and load data model and object model from an xmi file

¢ Drag and drop mapping between an object model and a data model

e Add SDK required tags and tag values into an xmi file

e Generate Hibernate mapping file

The following diagram (Figure 7-1) describes the overall flow of how the caAdapter Model
Mapping Service is integrated with other components. caAdapter users need to first develop
an object model and a data model in EA. An xmi file needs to be exported from EA and then
the caAdapter Model Mapping Service can load the xmi file. caAdapter users will map objects
to tables, and attributes and associations to columns by dragging and dropping. Once
completed, caAdapter can directly generate a set of Hibernate HBM mapping files.
Alternatively, the original xmi file which has caCORE compliant tag values added can be
saved for later use. The tagged xmi file can be reimported into EA to generate an xmi file that
can be used by the caCORE SDK.

The following subsections describe each of these steps in detail.
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Figure 7-1 caAdapter Model Mapping Service Overall Process

Note: While it still supports the .map file, this version of caAdapter does not require it; all
mapping information is now stored in the .xmi file.

Exporting an XMI file from EA
Before beginning to map between an object model and a data model through the caAdapter
Model Mapping Service, an xmi file needs to be generated through EA by following these
steps.

1. Open the .eap file (that contains the object and data models) and right click on

Logical View. Select Import/Export > Export package to XMl file (Figure 7-2).
. -0 x|
oW Help
= Ak~ |[]EAB|E
sgaich
Architect, [43 O Set View Lcon...
#H - ||| Com
A I:ep1 Package Control H
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cHCORES-Z Code Engneering H
oA Buid and Run "
cample —_— =
can| Import package From XMI fie..., ctrl+ak+l || Import/Export W
mq& Export package bo X341 fils. .. Cirak+E | Transform Current Package  Clri+Shift+H
dats
o CSV Impeort/Excport.... Conterts "
Oray
;i-: Import MET ¥ML File Rockmarks
Bl cowck Tema rhlockieer |

Figure 7-2 Export XMl file from EA

2. On the Export Package to XMI window, check the Format XMI Output box and the
Enable Full EA Roundtrip box. Specify the output file name of the xmi file and click
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Export. The generated xmi file can be parsed by the caAdapter Model Mapping
Service module (Figure 7-3).
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W | Espont [Nianrans full EA Roundtnip
omat XMI Qutput XM Twe:  JUMLT3pMITY) 7]
‘wirite Log file
I UseDTD I™ Ursys/Hose Farmat
I Generate Diagram Images [T Ezclude E& Tagged Walies
Fommat: Iﬁ ‘Waming These options are for exporting
E& model elements to other tools only,
ViewxMl | [ Ewpot |  Ciose | Help
Progress

Figure 7-3 Options to export XMl file from EA

Creating an Object Model to Data Model Map Specification
Perform the following steps to create a new map specification.

1. Select File > New > Model Mapping Service > Object Model to Data Model Map
Specification (Figure 7-4) to open a new mapping tab with empty source and
destination panels.

2. Click Open XMl file... to display the Open XMl file ... dialog box (Figure 7-5). Select
the XMl file to start mapping an object model to a data model.

8 caAdapter
@ Tools Help Repor

CEY To HL7 v3 Mapping and Transformation Service » »
HL7 w3 To C8Y Transformation Service
HL7 2 to HLY v2 Convergion Service

RDS Mapping and Transformation Service

v v

Model Mapping Service

Exit Alt+F4

Figure 7-4 Creating an Object Model to Data Model Map Specification
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3. After the xmi file is loaded, the object model opens in the left panel, and the data
model displays in the right panel. Start mapping objects and attributes to tables
and columns.

aAdapter
File Report Help

\[ CF.RJ @?cntor -
[NSTITUTE Bioinformatice

FEHYED
Untitled_1.map _

L |[Cowen fie..

[ Generate HEM Files

= open XMI file ...

Lookin: | == workingspace ¥ 2 eEE

J

Recent

Desktop
My
Documents

e

My Computer

Q File name: || | [ open |

My Network :
Places Files of type: | ymi v [ Cancel ]

| examples

Figure 7-5 Open XMI file

Opening an Existing Object to Database Mapping Specification

Perform the following steps to open an existing map specification.
1. Select File > Open > Object Model to Data Model Map Specification. The Open
Map File dialog box displays.

2. Select either the xmi file or the map specification file and click Open. (For backwards
compatibility, caAdapter 4.0 saves the mappings in the .map file as well as the xmi
file, so either may be used to open the mapping specification).

3. If you select a .map file and the xmi associated with the mapping cannot be found,
the Select xmi file dialog box opens. Browse to the correct xmi file and click Open.
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Basic Mapping

Perform the following steps to create an object to database mapping specification
(dependency mapping, attribute mapping, and association mapping).

1. Select a source element (objects, attributes, or associations) from the Object Model
and drag it to the appropriate target element (tables, columns or foreign keys) in the
Data Model. The cursor indicates whether the source element is, or is not, allowed to
be mapped to the target element (Figure 7-6). Drop the source element on the target

element.
onetamany [ =| DIAGNOSIS
anetoong El IHEALTHCARE_SITE
| bidirectional : g ADDRESS_ID

:J unidirectional
-] Address

-3 g ID
i g NAME

SR FHealtheareSite | HISTOPATHOLOGY
@ address (1o 1) 7 HISTOPATHOLCGSY_GRADE
e id(R) || OBSERVATION
L. name(a) | PARTICIPANT

Figure 7-6 Cursor indicates whether mapping is allowed

2. Once a source element is mapped to a target element, a mapping line appears
between them in the mapping panel. Figure 7-7 shows a mapping line between
Amendment in the Object Model, on the left, and Amendment in the Data Model, on

the right.
-] inheritance == ==k | AMENDMENT
E ] manykomarsy bl | ID
'+ _1man':.ft|:u:|ne g PROTOCOL_I0Y
-] onetomary: e 1fPE
=8 Jnnetunne £ ] ASSESSMENT
=14 bidirectional '.1. <h| ASSESSMENT _OBS
|:J J ------------ [ ] CANCER_STAGE
L e ||:| m} (- | DIAGNOSIS
L l protocal (1 ko 1) [+ | HEALTHCARE_SITH
C Le® bype (A) [#-| | HISTOPATHOLOGY
Gl 1 Prabaral -l ] HISTORATH Cusy

Figure 7-7 Mapping line between source element and target element

Dependency Mapping (Object to Table)

A dependency mapping is a mapping between an object and a table. Perform the following
steps to create a dependency mapping.

1. Select a source element from the Object Model on the right. The example in Figure
7-8 shows HealthcareSite. Click and drag to HealthcareSite to HEALTHCARE_SITE
in the Data Model.

2. A mapping line between HealthcareSite in the Object Model and
HEALTHCARE_SITE in the Data Model should now be visible. Dependency
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mapping lines are color-coded green.

|4 onetoone - | DIAGNOSIS
-] bidirectional HEALTHCARE_SITE

—
=l unidirectional . p-Cg ADDRESS_ID
- | Address Cg ID

SR | Healthcar eSite: RREEEEES P el NAME

@ address (1 ta 1) i1 ] HISTOPATHOLOGY
i () -\ ] HISTOPATHOLOGY_GRA(
L@ name (&) -\ 7] OBSERMATION

-\ ] PARTICIPANT

- ] PROTOCOL

=l LSTILINY STTE

Figure 7-8 Dependency Mapping

Attribute Mapping

An attribute mapping is a mapping between an attribute in the object model and a
column in the data model. (Before any attribute mapping can be performed, users have
to complete dependency mapping first) Perform the following steps to create an attribute

mapping.
1. The example in Figure 7-9 shows the attribute id (A) for the class HealthcareSite.
Select 'id (A)' in the Object Model and drag it to ID in the Data Model.

2. A mapping line should be visible between the attribute and column. Attribute
mapping lines are color-coded blue. Repeat this for ‘name (A)' to NAME.

-] bidrectional -~~~ [+ | HEALTHCARE_SITE

=4 unidirectional . oLy ADDRESS_ID
#- | Address o b 1
=~ 4 HealthcareSite -------- - MAME
..... # address(1to1) /

- 7] HISTOPATHOLOGY
-] HISTOPATHOLOGY
-] OBSERMATION
- | PARTICIPANT

Figure 7-9 Attribute Mapping

3. If the object has not already been mapped to the table, an attempt to map the
object’s attributes to the table’s columns will result in an error message (Figure 7-10).

Mapping Error

@ Parent object and table are not dependency mapped.

Figure 7-10 Attribute Mapping error message
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Association Mapping

An association mapping is a mapping between one end of an association listed under an
object in the object model and a foreign key column in a table in the data model. Perform the
following steps to create an association mapping.

1. First create a dependency mapping between the object model and the data model.
For example, in Figure 7-11 the green line shows a dependency between
'HealthcareSite' and ‘HEALTHCARE_SITE".

2. Map 'id (A)' to ID and 'name (A)' to NAME.

Click and drag 'address (1 to 1)' to ADDRESS_ID. When complete, the final result
should look like Figure 7.11. Association mapping lines are color-coded red.

SO ot e 35 7 DIAGENUSTS
B- J Healthcaresite --------- ““E‘" = HEALTHCARE _SITE
ooy address {1 ko 1) ---- --------~-L¢ ADDRESS_ID
L T -=-={--§] ID
L DAME () —mommmmee - -----=— g NAME
[l | HTS TS TH Gl

Figure 7-11 Association Mapping

Deleting Mapping Lines
Perform the following steps to delete a mapping line.

1. Select the mapping line by left clicking on it in the mapping panel. The line is
highlighted.

2. Right click on the highlighted mapping line and select Delete (Figure 7.12). The line
is removed from the mapping panel.

L5 [ DLAGHTTSIS

iEy

F-[_] AOdress 1 |
S |HealthcareSite
feod address (1ta 1) --—-

______ R b b fdd FunmcEon
e name (A) ---------- ————  Edit Constant. ..,
EditYocabilary: Mappimg. ..
— e rrre=rerrr HOLOGY

Figure 7-12 Deleting Mapping Lines

Validating Mapping Specifications
Validating a mapping specification identifies any pertinent business rules that have been
violated and indicates any changes that need to be made. Perform the following steps to
validate the object to database mapping specification.

1. Click the Validate button (top of Figure 7.13). The following message displays:
“Validation process completed successfully with no message received”. If there are
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errors in the validation process, the following message displays: “Validation process
completed but received <some number> ERRORS”.

2. If there are errors the Message Dialog (bottom of Figure 7.13) window opens and
allows examination of any messages, errors, or warnings. Error messages may
identify what actions to perform to correct errors, while warnings and informational
messages may require no changes at all. It is recommended that mappings be re-
validated after changes are made.

—: caAdapter

File Repord Help

Center
for

Bioinformatics | TSN

i) Yalidation process completed, but received 1 ERRORS and 1 INFOs,

(o]

caAdapter Model Mapping Service Examples Fully Mapped.xmi

B B | imple\caAdapter Model Mapping Service Examples | Open
4 Object Model

™ Message Dialog @
Validation Messages
Message Level: |[Sg{Elel] v
Confirmation Message: Validation process completed, but received 1 ERRORs and 1 INFOs
Message
\Attribute Logical View. Logical Model.gov.nih.nei cacoresdk domain inheritance onechild Activity.id is not mapped!

Figure 7-13 Validate Mapping Specification

Saving Mapping Specifications

To save a mapping specification, select File > Save. caAdapter saves the mappings to the
xmi file and to the .map file (for backward compatibility). The Save Complete dialog displays
when completed.

The xmi file created can be used by the caCORE SDK for code generation purposes.
Generating Hibernate Mappings

An alternative to creating caCORE SDK APIs is to generate Hibernate files and use
those files in an application to access data from a database. Perform the following steps
to generate Hibernate files from the current object to database mapping.

1. Click the Generate HBM Files button; the Open dialog box displays (Figure 7-14).
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2. Select a directory to save the HBM file(s) and click Open.
3. The HBM files are saved to the directory specified.

File Report Help

'I] (}R @g‘:‘tﬁr : ",‘
-;”L.]& Bioinformatica

- = R4
caAdapter Model Mapping Service Examples Fully Mapped.xmi
- . T\mplelﬁ:aAdamerMDdelMapping Semice Examples"[ Open XMl file... ]jl Generate HBM Files I . . “D:\caAdamervllD.‘i - QA Build i

4 Object Model ~ A | /-4 Data Model
=2-24 gov
=-Z3 nih
227 ncf = —
= Lookin: | (= Object-2-DB-Example \:] 2 2 EE
- caAdapter example HBM files
Recent
— Y
Deskiop
Wy
Documnents
39 N
My Computer
g File name: | gspaelexamplesiObject-2-DB-Examplelcasdapter example HEM files |
Iy Network 5 — — E E - _
Places | FiIeS Ofbpel | aiFiles ]

o obsenationCollection (any to Man J%W fﬂ;‘ ”_ Te

Figure 7-14 Generate HBM Files

The Seven Mapping Scenarios

Before performing any of the following mapping scenarios, all dependency mappings
between objects and tables have to be completed.

One-to-One Bi-Directional

To map one-to-one bi-directional relationships, the rule is to map the association from
the object whose corresponding table has the foreign key (source) to the foreign key in
the corresponding table (target). In the example (Protocol and Amendment) in Figure
7-20, drag the association (Amendment.protocol (1 to 1)) and drop it onto the foreign key
(PROTOCOL_ID) of the corresponding table (AMENDMENT). For one-to-one bi-
directional mapping, only one end of the relationship needs to be mapped; the other end
(Protocol.amendment (1 to 1)) does not need to be mapped.

94



Chapter 7 caAdapter Model Mapping Service

= inheritance -= =[] AMENDMEMT
- [ onechild -~ ID
E_] manytomany U g PROTOCOL_ID
- | manytoone :
- | onetomary ]| 5] ASSESSMENT
-4 onetoone [#]-| | ASSESSMENT_OBSER'W
-4 bidrectional £ | CANCER_STAGE
=) Amendment ----------- [ | DIAGMCAEIS
R P R [#]-| | HEALTHCARE _SITE
B # protocol (1ta 1) ---- [\ HISTOPATHOLOGY
e W Fope[A) Sesasizids £/ 7] HISTOPATHOLOGY_GR
[ 4 P e e [#]-| | OBSERWATION
------ # amendment (1 ko 1) x EI | PARTICIPANT
-~~~ ] PROTOCOL
x el AMEMDMENT _ID
E-__| unidirectional x -Cg ID
F-- o= TITLE
L STHON STTE

Figure 7-15 One-to-One Bi-Directional Mapping

One-to-One Uni-Directional

To map one-to-one uni-directional relationships, the rule is to map the association from

the object whose corresponding table has the foreign key (source) to the foreign key in

the corresponding table (target). In the example (HealthcareSite and Address) in Figure
7-16, drag the association (HealthcareSite.address (1 to 1)) and drop it onto the foreign
key (ADDRESS_ID) of the corresponding table (HEALTHCARE_SITE).

e —4. ADDRESS
cacoresdk ‘:— Lg ID
-y domain e Bt b
- inheritance - =] ADVERSE_EVENT
-] manytomany - | ADVERSE_EVENT _THERAP
[#-__| marytaane E|_| AMEMDMENT
&-(2]) onetomany - | ASSESSMENT
-4 onetoone - | ASSESSMENT _OBSERVATI(
[#]-__] bidirectional [+ | CAMCER _STAGE
=14 unidirectional - | DIAGNOSIS

——--I'::‘r-_,_i HEALTHCARE_SITE

- ------( | ADDRESS_ID

/ gD
oo g NAME
/ - ] HISTOPATHOLOGY
- ] HISTOPATHOLOGY_GRADE
- | OBSERVATION
-] PARTICIPANT

Figure 7-16 One-to-One Uni-Directional Mapping

One-to-Many Bi-Directional

To map one-to-many bi-directional relationships, the rule is to map the association from the
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object whose corresponding table has the foreign key (source) to the foreign key in the
corresponding table (target). In the example (AdverseEvent and AdverseEventTherapy) in
Figure 7-17, drag the association (AdverseEventTherapy.adverseEvent (1 to Many)) and
drop it onto the foreign key (ADVERSE_EVENT _ID) of the corresponding table
(ADVERSE_EVENT_THERAPTY). For one-to-many bi-directional mapping, the other end of
the association will be rendered by a dark blue element, and is not required to be mapped

through caAdapter.

cacoresdk
-4 domain

-] inheritance

|_—+_| +__| manytomany

|_T;| | manytoone

= Y onetomany
-4 hidirectional

R e ()

Gl ) ynidirectional

- AdverssEvent —----mmommmm oo
-4 adverseEventTherapyCollection (Many to 13 -

EI - AdverseEventTherapy ----------------------
o adverseEvent (1 to Many) ----------mmmos
. L

=
| ADVERSE_EVEMT

| AMENDMENT

| ASSESSMENT

7| ASSESSMENT_OBSERVATION
| CANCER _STAGE

| DIAGNOSIS

| HEALTHCARE _3ITE

4| HISTOPATHOLOGY

~~C ¢ ADVERES_EWENT_THERAPY_ID
gD
e g TYPE
| ADVERSE_EVEMT_THERAPY
=~ ¢| ADVERSE_EWENT_ID
Ce ID

| HTS TP ATHOI Cusy SRANE

Figure 7-17 One-to-Many Bi-Directional Mapping

One-to-Many Uni-Directional

To map one-to-many uni-directional relationships, the rule is to map the association from
the object whose corresponding table has the foreign key (source) to the foreign key in
the corresponding table (target). In the example (CancerStage and Diagnosis) in Figure
7-18, drag the association (CancerStage.diagnosis (1 to Many)) and drop it onto the foreign
key (DIAGNOSIS_ID) of the corresponding table (CANCER_STAGE). For one-to-many uni-
directional mapping, the other end of the association will be rendered by a dark blue element,
and is not required to be mapped through caAdapter. The pink color-coded association end is
added by the system to support mapping and should be mapped, but the dark blue

association end should not be mapped.

-] MmaryToane

=1~ 4 onetomarry

"t: |_] bidirectional

= 4 unidirectional
=4 CancerStage
-4 diagnosis (1 to Many)
i e name (A)

=2 _ 4 Diagniosis

o id (A
Loy FERIEREY]

 arm Bt 1 E

-4 cancerastageCollection (Many to 1)

A

7] R3DESOMENT _JESERYATT
-~ [, | CANCER_STAGE
________ ¢ DIAGNOSIS_ID
----- -Gy ID

----- —e—ie, MAME

-~ [, | DIAGNOSIS

----- ---—€ g ID

----- ---—~( ¢ NAME

- | HEALTHCARE_SITE

M- | HISTOPATHOLOGY

- | HISTOPATHOLOGY_GRAD
[\ | OBSERMATION

m I OAOTILTOART

Figure 7-18 One-to-Many Uni-Directional Mapping
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Many-to-One Uni-Directional

To map many-to-one uni-directional relationships, the rule is to map the association from
the object whose corresponding table has the foreign key (source) to the foreign key in
the corresponding table (target). In the example (HistopathologyGrade and Histopathology)
in Figure 7-19, mapping is done in a similar fashion as the one-to-many uni-directional
relationship. Drag the association (HistopathologyGrade.histopathCollection (1 to Many)) and
drop it onto the foreign key (HISTOPATHOLOGY_ID) of the corresponding table
(HISTOPATHOLOGY_GRADE).

=] _4 unidirectional - E ] CAMCER _STAGE
"_] _-q Histopathology ------------------- E’: | DIAGNOSIS
: -4 histopathGrade (Many to 1) \ E". 7| HEALTHCARE_SITE
Bl iy e s s s e s s ks - --[Eh- | HISTOPATHOLOGY
i name (A -----—--=-—ommm oo e . —— = ID
=- JHistnpathulngyGrade —————————————— _:‘_———________ ————— ==~ g NAME
B (g TS EERERER o B | HISTOPATHOLOGY _GRADE
= hlstu:upathCu:uIIeu:tu:un {1 ko Mary) -- e .. ---t-l | GRADE
ol L .. -0 HISTOPATHOLOGY_ID
< Jonetomany - TTT= | ---- ———E——. e ID
1 nnetnnne [l o) MIBSEFRYATTON

Figure 7-19 Many-to-One Uni-Directional Mapping

Many-to-Many Bi-Directional

To map a many-to-many bi-directional association, first identify an intersection table. In
the example in Figure 7-20, STUDY_SITE_PARTICIPANT is the intersection table
(typically the name of the intersection table is a concatenation of the two tables that
correspond to the two objects). Then, drag both ends of the associations and drop them
onto the two corresponding columns in the mapping table.

- | ASSESSMENT
< ASSESSMENT _OBSERVATION
_'j CANCER_STAGE
| DIAGNOSIS
| HEALTHCARE_SITE
] +| HISTORPATHOLOGY
"] J StudySite —- - o e | HISTOPATHOLOGY _GRADE
ot B () o mmm e =g _| QBSERWATION
--o T ) -~k | PARTICIPANT
‘-4 participantCollection (Marry to Many) --- Cgl I
¢ - unidirectional g NAME
- | manytoone - PROTOCOL
[+“_] anekomansy :
Er"_] onetoone

L] _4 marrytomarty

LoE- Jbldwectmnal

L] _ijartlupant ———————————————————————————
[ s B e

sl ___| STUDY _SITE_PARTICIPANT
~-C g PARTICIPANT _ID
Sg STUDY _SITE_ID

[l I SlBSTARCE ADPMTAITSTD A TTOAL

Figure 7-20 Many-to-Many Bi-Directional Mapping
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Many-to-Many Uni-Directional

To map a many-to-many uni-directional association, first identify an intersection table. In
the example in Figure 7-21, ASSESSMENT_OBSERVATION is the intersection table

(typically the name of the intersection table is a concatenation of the two tables that

correspond to the two objects). Then, drag both ends of the associations and drop them
onto the two corresponding columns in the intersection table (just like for a bi-directional

association).

[#-__]inheritance

E _ manytormany

¢ -] hidivectional

=- _ 4 unidirectional
EI _ 1 Assessment

# observationCollection {Many ko Many) -
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L id (A)
Loy name [A)
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ion {Many to

T ] AMERDFERT
=, /| ASSESSMENT

4 ASSESSMENT _ID
4| OBSERYATION_ID

|5 CANCER_STAGE

| DIAGNOSIS

| 5| HEALTHC ARE_SITE

| HISTOPATHOLOGY

| HISTORATHOLOGY_GRADE

-/-| OBSERVATION
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Figure 7-21 Many-to-Many Uni-Directional Mapping

Mapping Inheritance

98

To map inheritance through the caAdapter Model Mapping Service, following the above
steps to map each child class or attribute to its corresponding table or column, and the
tool will automatically mark inherited attributes as (A — Derived). Those attributes do not

need to be mapped, and during the validation, an information level message is

displayed.

E- 4 cacoresdk

=- 4 domain

- 4§ inheritance

=- 4 onechild
=12 Activity
L g date (f)
; o id (A
= q Substancesdministration
-4 date (A - Derived)
~4 dose (&)
~4 id (A - Derived)
4 type (A)

1 manvkamany

[]...

Figure 7-22 Mapping with Inheritance
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User Interface Legend

Node Details

e (A) - The node is an attribute

o (A — Derived) —The node is an inherited attribute

e (1to1)-The node is a one-to-one association

e (1to Many) — The node is a-one-to many association
e (Many to 1) — The node is a many-to-one association

¢ (Many to Many) — The node is a many-to-many association

Mapping Line Colors

e Green — Dependency Mapping.
e Blue — Attribute Mapping.

¢ Red - Association Mapping.

R AT 7] DIREE TS
E| i, | Healthcaresite --------- “"l:EI" | HEALTHCARE _SITE
oo address (1to 1) ---- ---=-+---+-C ¢ ADDRESS_ID
o i (B) mmmmmmmm e e oy
bl MEME (B) —-mmmnmmee - ---<----C g NAME
[ | | HTST 00 TR Sty

Figure 7-23 Mapping Line Colors

The following icons are used to indicate various element tagging as discussed in the
next section:

Lazy - “ Eager - “
CLOB - =« Discriminator - “u
Primary Key -

Additional Module Features

To tag a column in the data model as Lazy-Load, CLOB, or Discriminator, click on the
column and select the appropriate tag (Figure 7-24).

Note: This version of caAdapter supports mapping more than one object to a single
table. However, at least one column in that table must be tagged as a “Discriminator”.
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| Craka Model
= | Daka Maodel
7L ] ACTIVITY
] __| ADDRESS

Sek as Lazy

Set as Clob

o Set as Discriminakor
| AMENDRENT
| ASSESSMENT

| ASSESSMENT _OBSERWATION
| CANCER_STAGE

| DLAGNCSIS

| HEALTHCARE_SITE

Figure 7-24 Tagging a Column with Lazy, CLOB, or Discriminator

Only one attribute can be tagged in an object as a Primary Key. Right click on the
attribute and select Make Primary Key. If no primary key was specified, caCORE SDK

will assume that the field with the name “id” is the primary key (Figure 7-25).

-4 cacoresdk
El-_4 damain
=4 inheritance
=4 anechild
B Activity
- ee date(d)

-

‘o date (4 - Derived)
- @ dose (A)

- id (A - Derived)
Lo bype (A)

-] manytomany

Figure 7-25 Designating a Primary Key for an Object

Specify the prefix to use for Object or Data Model elements using the Tools >
Preferences menu option (Figure 7-26).

Preference Menu j x|

RDS Module | HL? %3 Transformation MNamespace Preference Pane |

M3 Prefix

MMS Prefix 1 (Logical Yiew.Logical Model) |Logica| ‘Wieww, Logical Model

M3 Prefix 2 (Logical view.Data Model) ILogicaI ‘Wigw, Data Model

! Ok | Cancel |

Figure 7-26 Designating Prefixes

The following table show various tags implemented by caAdapter.
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Tag Name

Tag Value

Location

id-attribute

Fully qualified class name

Class attribute

mapped-attributes

Fully qualified attribute name

Table column

implements- Fully qualified association name Table column (foreign key)
association
inverse-of Fully qualified association name Table column (foreign key)

discriminator

Fully qualified class name (when
used on the column),

Table column (foreign key),

Class
Discriminating value (when used on
the class)
correlation-table Join table name Association

documentation

Comments on the class or attribute

Class or Attribute of class

description Comments on the class or attribute Class or Attribute of class
Lazy-load Yes/No Association
Type CLOB Table column.

Corresponding class
attribute  must be String

type)

Table 7-1 caAdapter Implemented Tags
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This chapter describes the different functions provided by caAdapter.
Topics in this chapter include:

e Functions Provided by caAdapter on this page
e Function Specifications on page 104
e Adding Functions to the Function Library on page 114

Functions Provided by caAdapter

caAdapter provides a variety of basic functions as part of the initial installation. These
functions may be used in any mapping where the function panel is available. There are five
groups of functions:

e constant — There is one function in this group that allows the user to define a value
that can be used as input with other functions

e date — There is one function in this group that allows the user to convert any date
format into the HL7 v3 required date format.

¢ math — Five basic math functions are provided in this group.

e string — Ten commonly used functions in this group allows users to do basic data
manipulation.

e vocabulary — These functions were new in the 4.0 release of caAdapter and allow a
user to translate values in incoming data into a different value in the outgoing format.

The following table provides a simple overview of the functions that reside in each of these
groups.

Function Function Name Function Description
Group Name
constant Constant Allows the user to define a string or integer for use
as an input value to another function or to a target
field.
Date changeFormat Requires the user to define the incoming date

format (using either a constant function or a source
field mapping) and the date field to be converted.
Only transforms to the HL7 v3 required date
format, but does handle varying levels of specificity
(e.g. with or without time).

math Addition Takes in two values and provides the sum.

math Subtract Takes in two values and provides the difference.
math Multiply Takes in two values and provides the product.
math Divide Takes in two values and provides the quotient.
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Function
Group Name

math

string

string

string

string

string

string

string

string

string

string

vocabulary

Function Name

Round

Concatenate

Split

Length

Substring

Trim

Replace

Instring

Upper

Lower

Initcap

translateValue

Chapter 8 Using Functions in Mapping

Function Description

Takes in two values, a value to be rounded, and
the digit number to which to round.

Takes in two strings and provides a single value
have the first string appended with the second.

Takes in a string and a position number and breaks
the string into two strings at the given position.

Takes in a single string and provides the number of
characters present.

Takes in a string and a starting and ending
position, returning a portion of the string.

Takes in a single string and provides the same
basic value with leading and trailing blanks
removed.

Takes in three strings, one containing the value to
be operated on, one containing the “from”
characters to search for, and the last containing the
“to” characters to substitute, producing a single
string with “from” characters substituted with “to”
characters.

Takes in a string on which to operate and a pattern
to search for, returning the position within the string
where the pattern is found, or 0.

Takes in a single string and returns the same string
only with all alphabetic characters in uppercase.

Takes in a single string and returns the same string
only with all alphabetic characters in lowercase.

Takes in a single string and returns the same string
only with all alphabetic characters in lowercase
except the first which is in uppercase.

Requires the user to select either a vocabulary
mapping file (.vom) or a URL to use as the basis of
the conversion. Also may require a domain to be
specified if the .vom file has more than one
translation set in it. Takes in a single string and
returns a converted string based on the “from” and
“to” values and business rules defined in the
vocabulary mapping file or the URL-based function.
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Function Function Name Function Description
Group Name
vocabulary translatelnverseValue Behaves the same way as the translateValue

function only in reverse, matching the input value
to the “to” side of the vocabulary mappings and
returning the value from the “from” side.

Table 8-1 caAdapter Functions

Function Specifications

There are two function-related specifications. The first one describes the function groups
and functions, and the inputs, outputs and implementation for each function. The second
one describes the vocabulary mappings used by the vocabulary functions.

Function Specification Overview

The function specification is used as a guide for function objects to read the function
specification and determine what objects to call to execute a function (for example,
concatenation). The function specification also stores data points for rendering by a
function graphical representation within the mapping tool. It uses the following types of
nested elements:

<function>
<group hame>
<function name>
<inputs>
<datapoint>
<outputs>

Following is an example of a function specification file (core.fls). See the {home
directory}\map\functions directory for the entire file.

<?xml version="1.0"?>
<functions>
<group name="constant” xmlPath="'constant''>
<function name="'constant"
xmlPath=""constant.constant'>
<outputs>
<datapoint pos="0" name='"constant"
datatype="'string" xmlPath="constant.constant.outputs.0"/>

</outputs>
</function>
</group>
<group name="'date"™ xmlPath="'date''>
<function name="‘changeFormat"*
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xmlPath=""date.changeFormat''>
<inputs>
<datapoint pos="0" name="fromFormat"
datatype=""string'" xmlPath="'date.changeFormat.inputs.0'/>

<datapoint pos=""1" name='dateln"
datatype=""string" xmlPath="'date.changeFormat.inputs.1'/>

</inputs>
<outputs>
<datapoint pos="0" name="dateOut"
datatype="'string"” xmlPath="date.changeFormat.outputs.0"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common. function.DateFunction"
method=""changeFormat"/>

</function>
<function name="'countDays" xmlPath=""date.countDays'>
<inputs>

<datapoint pos="0" name="fromDate"
datatype=""string"” xmlPath=""date.countDays. inputs.0"/>

<datapoint pos=""1" name='toDate""
datatype="'string" xmlPath="'date.countDays.inputs.1'/>
</inputs>
<outputs>
<datapoint pos="0" name="'dayNumber"
datatype=""int" xmlPath=""date.countDays.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common. function.DateFunction"
method=""countDays"/>

</function>
</group>
<group name="math"™ xmlPath="math">
<function name="Addition" xmlPath="math_Addition">
<inputs>
<datapoint pos="0" name="Valuel"
datatype=""double’™ xmlPath="math_Addition.inputs.0"/>
<datapoint pos="1" name='"Value2"
datatype=""double" xmlPath="math.Addition.inputs.1"/>
</inputs>
<outputs>
<datapoint pos="0" name="Sum"
datatype=""double’™ xmlPath="math._.Addition.outputs.0"/>
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</outputs>
<implementation
classname=""gov.nih._nci.caadapter.common. function._MathFunction™
method=""add" />
</function>
<function name="'Subtract" xmlPath="math.Subtract>
<inputs>
<datapoint pos="0" name="Valuel"
datatype=""double’™ xmlPath="math.Subtract.inputs.0"/>
<datapoint pos=""1" name="Value2"
datatype=""double" xmlPath="math.Subtract.inputs.1"/>
</inputs>
<outputs>
<datapoint pos="0" name="Difference"
datatype=""double’™ xmlPath="math.Subtract.outputs.0"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common. function.MathFunction"
method=""subtract'/>

</function>
<function name="Multiply" xmlPath="math_Multiply">
<inputs>
<datapoint pos="0" name="Valuel
datatype=""double" xmlPath="math_Multiply.inputs.0"/>
<datapoint pos=""1" name="Value2"
datatype=""double”™ xmlPath="math_Multiply.inputs.1"/>
</inputs>
<outputs>
<datapoint pos="0" name="Product"
datatype=""double" xmlPath="math_Multiply.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common. function.MathFunction"
method="multiply'/>

</function>
<function name="Divide" xmlPath="math.Divide'>
<inputs>
<datapoint pos="0" name="Dividend"
datatype=""double’”™ xmlPath="math._.Divide.inputs.0"/>
<datapoint pos="1" name="Divisor"
datatype=""double" xmlPath="math.Divide.inputs.1'/>
</inputs>
<outputs>
<datapoint pos="0" name="Quotient"

106



Chapter 8 Using Functions in Mapping

datatype=""double" xmlPath="math.Divide.outputs.0"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common. function.MathFunction"
method="divide"/>

</function>
<function name=""Round" xmlPath="math.Round'>
<inputs>
<datapoint pos="0" name="Input"
datatype=""double’™ xmlPath="math.Round. inputs.0"/>

<datapoint pos=""1" name="roundDigit" datatype=""int"

xmlPath="math.Round. inputs.1"/>
</inputs>
<outputs>
<datapoint pos="0" name="Output"
datatype=""double’ xmlPath="math.Round.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih._nci.caadapter.common. function._MathFunction™
method=""round" />
</function>
</group>
<group name="'string" xmlPath="string'>
<function name="Concatenate"
xmlPath=""string.Concatenate">
<inputs>
<datapoint pos="0" name="Stringl"
datatype=""string"” xmlPath="string.Concatenate.inputs.0"/>

<datapoint pos=""1" name="String2"
datatype="'string'" xmlPath="string.Concatenate.inputs.l1"/>

</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype="'string" xmlPath="string.Concatenate.outputs.0'"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""concat"/>

</function>
<function name=""Split" xmlPath="string.Split'>
<inputs>
<datapoint pos="0" name="Stringl"
datatype=""string"” xmlPath="string.Split.inputs.0"/>
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<datapoint pos=""1" name="Pos"
datatype=""int" xmlPath="'string.Split.inputs.1'"/>
</inputs>
<outputs>
<datapoint pos="0" name="Resultl"
datatype=""string"” xmlPath="string.Split.outputs.0"/>
<datapoint pos="1" name="Result2"
datatype=""string"” xmlPath="string.Split.outputs.1"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""'split"/>

</function>
<function name="'Length" xmlPath="string.Length">
<inputs>
<datapoint pos="0" name="String"
datatype=""string" xmlPath="'string.Length.inputs.0"/>
</inputs>
<outputs>
<datapoint pos="0" name='Length""
datatype=""int" xmlPath="'string.Length.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""length"/>

</function>
<function name="'Substring"
xmlPath=""string.Substring'>
<inputs>
<datapoint pos="0" name="String"
datatype=""string"” xmlPath="string.Substring.inputs.0"/>

<datapoint pos="1" name="'StartPos"
datatype=""int" xmlPath="string.Substring.inputs.1"/>
<datapoint pos="2" name="EndPos"
datatype=""int" xmlPath="'string.Substring.inputs.2'/>
</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype=""string” xmlPath="string.Substring.outputs.0"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""substring"/>
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</function>
<I-- function name="Trim" xmlPath="string.Trim">
<inputs>

<datapoint pos="0" name="String"
datatype=""string"” xmlPath="string.Trim.inputs.0"/>
</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype=""string” xmlPath="string.Trim.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""trim"/>

</function -->
<function name="Replace" xmlPath="'string.Replace">
<inputs>
<datapoint pos="0" name="String"
datatype=""string"” xmlPath="string.Replace.inputs.0"/>
<datapoint pos=""1" name="FromStr"
datatype="'string'" xmlPath="string.Replace.inputs.1'/>
<datapoint pos=""2" name="ToStr" datatype="'string"
xmlPath=""'string.Replace.inputs.2"/>
</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype="'string'" xmlPath="string.Replace.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""replace"/>

</function>
<function name=""Instring” xmlPath="string.lInstring >
<inputs>
<datapoint pos="0" name="String"
datatype=""string” xmlPath="string.lInstring.inputs.0"/>
<datapoint pos="1" name='"Pattern"
datatype=""string"” xmlPath="string.Instring.inputs.1"/>

</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype=""int" xmlPath="'string.Instring.outputs.1'/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
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method=""instring'/>

</function>
<function name="Upper" xmlPath="'string.Upper"'>
<inputs>
<datapoint pos="0" name="String"
datatype=""string"” xmlPath="string.Upper.inputs.0"/>
</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype=""string” xmlPath="string.Upper.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih._nci.caadapter.common.function.StringFunction"
method=""upper"'/>

</function>
<function name="Lower" xmlPath="'string.Lower"'>
<inputs>
<datapoint pos="0" name="String"
datatype=""string"” xmlPath="string.Lower.inputs.0"/>
</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype=""string” xmlPath="string.Lower.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih._nci.caadapter.common.function.StringFunction"
method=""lower"'/>

</function>
<function name="Initcap" xmlPath="string.Initcap">
<inputs>
<datapoint pos="0" name="String"
datatype=""string"” xmlPath="string.lInitcap.inputs.0"/>
</inputs>
<outputs>
<datapoint pos="0" name="Result"
datatype=""string” xmlPath="string.lnitcap.outputs.0"/>
</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common.function.StringFunction"
method=""initcap"'/>

</function>
</group>
<group name="‘vocabulary' xmlPath=""vocabulary'>
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<function name=""translateValue"
xmlPath=""vocabulary.translateValue'>
<inputs>
<datapoint pos="0" name='"dataln"
datatype=""string"” xmlPath="vocabulary.translateValue.inputs.0"/>

</inputs>
<outputs>
<datapoint pos="0" name='"datalOut"
datatype=""string"” xmlPath="vocabulary.translatevValue.outputs.0"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common.function.FunctionVocabularyM
apping" method=""translateValue'/>

</function>
<function name=""translatelnverseValue"
xmlPath=""vocabulary.translatelnversevalue'>
<inputs>
<datapoint pos="0" name='"dataln"
datatype="'string"
xmlPath=""vocabulary.translatelnverseValue. inputs.0"/>

</inputs>
<outputs>
<datapoint pos="0" name='"dataOut"
datatype="'string"
xmlPath="vocabulary.translatelnverseValue.outputs.0"/>

</outputs>

<implementation
classname=""gov.nih.nci.caadapter.common.function.FunctionVocabularyM
apping" method=""inverseTranslateValue'/>

</function>
</group>
</functions>

Vocabulary Mapping Specification Overview

The vocabulary mapping specification is used as a guide for translating values from one
vocabulary set to another. It includes one or more vocabulary domain names with associated
translations (source and target values) and a mechanism for handling cases where the
incoming value does not match any of the mapped values.

The vocabulary mapping specification uses the following types of nested elements:

1. <VocabularyMapping>
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2. <comment>

3. <domain>

4. <translation>
5. <source>

6. <target>

7. <elseCase>

8. <inverseElseCase>

The elsecase and inverseElseCase elements can have several types which govern what
happens when an incoming value doesn’'t match any of the maps. Some of the flavors
also include a value that the mapping can define for that case. The types include the
following:

Else Case Type Description Includes a Value?
keepValue Returns the incoming value without No
any change
null Returns a null No
assignValue Returns the value provided in the Yes
value attribute
makeAnError Returns an error status to cause No

caAdapter to report a vocabulary
mapping error

Table 8-2 Else Case types

Following is an example of a vocabulary mapping specification file (using the designated
file extension, .vom). See the {home directory}\workingspace\examples\Vv2V3
Mapping Examples\ADT_A03_to_ 402003 file for a soft copy of this code and see
the {home directory}\etc functions file for the vom.xsd file that governs the
structure of the _vom file.

<?xml version="1.0" encoding="UTF-8"7>
<VocabularyMapping name="Test Example0l>
<comment>
This vom file was made for test instance of V2-V3 mapping
which is between ADT”AO03 and PRPA_MT402003
</comment>
<domain name="AdministrativeGender'>
<comment>
Source:HL70001(Administrative Sex),

Target:2.16.840.1.113883.11.1(AdministrativeGender)
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</comment>

<translation name="Male'>

<source value="M" remark="Male"/>

<target value="M" remark="Male"/>
</translation>
<translation name="Female">

<source value=""F" remark="Female'/>

<target value="F" remark="Female'/>
</translation>
<translation name="unknownl''>

<source value="U" remark=""Unknown"/>

<target value=""UN" remark="Undifferentiated"/>
</translation>
<translation name="‘unknown2''>

<source value="0" remark="Other"/>

<target value=""UN" remark="Undifferentiated"/>
</translation>
<translation name="'unknown3'>

<source value="A" remark="Ambiguous"/>

<target value=""UN" remark="Undifferentiated"/>
</translation>
<translation name="‘unknown4'>

<source value="N" remark="Not applicable'/>

<target value=""UN" remark="Undifferentiated"/>
</translation>
<elseCase type="'keepValue'/>

<inverseElseCase type="assignValue" value="UN"/>

</domain>

<domain name="DiseaseCodingSystemOID">
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<translation name="1CD-10">
<source value="110"/>
<target value="2.16.840.1.113883.6.3"/>
</translation>
<translation name=""1CD-9CM"">
<source value="19C"/>
<target value="2.16.840.1.113883.6.2"/>
</translation>
<translation name="SNOMED">
<source value=""SNM"/>
<target value="2.16.840.1.113883.6.5"/>
</translation>
<elseCase type="'keepValue'/>
<inverseElseCase type="keepValue'/>
</domain>

</VocabularyMapping>

Adding Functions to the Function Library
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The function library provides a list of system defined functions that facilitate the data
transformation requirement. Functions are grouped by its functional categories (for example,
math group, string group, etc). It is required that each group has to have a unique name
across the whole function library, but the name of individual function is only required to be
unique within its defined group.

The design of function library encompasses some extensibility on the support of user-
customized functions in the definition of the function library's xml schema. In this version of
release, no GUI utility is available to allow you to register custom function libraries to the
mapping tool. However, advanced software engineers can update the function library
definition file, named core.fls, located in the {home directory}\etc directory, to
register or replace your own function implementations. After registration, the configuration
engineer needs to make sure the corresponding customized Java library is available on the
classpath, so that next time the mapping tool starts, it can secure the needed Java
implementation classes during the generation of HL7 v3 messages.
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This chapter describes the set of primary caAdapter APIs.

Topics in this chapter include:

e caAdapter Directory Structure on this page

e caAdapter APIs on page 117

e caAdapter API Error Logs on page 120

caAdapter Directory Structure

Depending on the type of distribution of caAdapter, the directory structure will vary.
Table 9-1contains the directories under your {home directory}for the binary

distribution.
Directory Contents

conf Component level configuration

docs Javadocs and other useful information

lib Java libraries and dependencies; and the MIF.zip file

schema HL7 v3 Schema files

workingspace Default directory where you can save project files. It contains
log files and HL7 v3 xml instances. It also contains an
examples directory with example data (see Appendix A
caAdapter Example Data).

Table 9-1 Directory Structure for caAdapter (Binary Distribution)

Table 9-2 contains the directories under your {home directory} for source

distribution.
Directory Contents
components Different caAdapter components. Each component has its own
build script, required libraries, and configurations. caAdapter
has common, hl7, RDS, Ul, and web service components.
conf Component level configuration
docs Javadocs and other useful information
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Directory Contents
lib Java libraries and dependencies; and the MIF.zip file
etc Important supplementary files
workingspace Default directory where you can save project files. It contains

log files and HL7 v3 xml instances. It also contains an
examples directory with example data (see Appendix A
caAdapter Example Data).

Table 9-2 Directory Structure for caAdapter (Source Distribution)

caAdapter APIs

There are four primary modules in the set of caAdapter APIs.
e Meta Data Loader

e Transformation Service

e HL7 v2to HL v3 Transformation

¢ Vocabulary and MIF schema Validation
The following sections provide a description of each.

Meta Data Loader

HL7 provides the following format for specifying message metadata (structure, format,
and constraints):

¢ Model Interchange Format (MIF. MIF is xml based. When the message is being parsed,
the Meta Data Loader drives how the internal HL7 message instance is built.

Note: The Meta Data Loader supports both format types: a java object of the serialized MIF
file, an xml based file. The following example demonstrates how to use the Meta Data
Loader.

1. Load Serialized MIF file from resource.zip - located at 1ib directory.
InputStream is = this.getClass()

.getResourceAsStream("'/mif/" + mifFileName);
ObjectlInputStream ois = new ObjectlnputStream(is);
MIFClass mifClass = (MIFClass)ois.readObject();
ois.close();

is.close();

2. Load Serialized MIF file from an xml file.
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XmIToMIFImporter xmlToMIFImporter = new XmIToMIFImporter();
MIFClass mifClass = xmlToMIFImporter

- importMifFromxml (new File(filepath));

Transformation Service

The transformation service reads the mapping file and converts a compliant source file
into a series of HL7 v3 xml instances. The mapping file contains a reference to the
source specification, target specification, function library specification, and mapping
information.

The transformation service classes are located in the
gov.nih.nci.caadapter.hl7.transformation package.

The following example demonstrates how to use the transformation service. Given the
CSV source file and the mapping file, the TransformationService class transforms
the CSV file into the MapGenerateResul t class, which contains the generated HL7 v3
message text and the corresponding validation results.

TransformationService ts = new TransformationService

('data/Transformation/COCT_MT010000_MAP1-1_map',
"data/Transformation/COCT_MT01000_Person.CSV');

List<XMLElement> xmlElements = ts.process();

it (xmlElements==null)

//1T failed in processing the source data
//file,it returns error messages
ValidatorResults rs=ts.getValidatorResults();

String errorMsg= rs.getAlIMessages() -toString();
}

else {
//return a list of generated messages
for(XMLElement rootElement: xmlElements) {
String hl7MessageXml= rootElement. toXML().
toString();

}
HL7 v2 to HL7 V3 Transformation

The first step in mapping an HL7 v2 to an HL7 v3 is to create a CSV specification file, or
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an scs file, equivalent to the HL7 v2 message structure. The user can then use the
caAdapter GUI to transform the HL7 v2 message into a CSV file based on the CSV
specification file created in this step. The second step is to map the elements of the CSV
file to the appropriate HL7 v3 message. These steps have been described in previous
chapters.

Alternatively, the user may use caAdapter’'s APIs to automatically transform the HL7 v2
data to create the corresponding CSV file (reference the second part of the first step
above).

Following is a sample code that shows how to accomplish this task.
V2Converter con = new V2Converter(FileUtil._getV2DataDirPath());
con.convertV2ToCSV(hl7FileName, csvFileName, scsFileName);
if (Tcon.isCSwalid())

List<String> errList = con.getValidationMessages();

This sample code must be caught by the HL7MessageTreeException.

Vocabulary and MIF Schema Validation

Vocabulary validation provides the ability to validate HL7 structural attributes against the
HL7 published vocabulary. MIF schema validation validates an xml format HL7 message
against a MIF schema file provided by the user (calling program).

The following example demonstrates how to invoke the two validation processes:

ValidatorResults validatorsToShow=new ValidatorResults();
String level=CaadapterUtil.readPrefParams(
Config.CAADAPTER _COMPONENT_HL7_ TRANSFORMATION_VALIDATION_ LEVEL);
//always process the structure validation ... level_0
val idatorsToShow.addVal idatorResults(xmIMsg.getValidatorResults());
if(levell=nul1&&! level_equals(
CaAdapterPref.VALIDATION_ PERFORMANCE_LEVLE 0))
{
//add vocabulary validation ... level 1
validatorsToShow.addVal idatorResults(xmIMsg.validate());
if(level.equals(CaAdapterPref._VALIDATION_PERFORMANCE_LEVLE 2))
{ //add xsd validation
try {
String xsdFile= FileUtil.searchMessageTypeSchemaFileName(
xmIMsg.getMessageType (), xsd"");
HL7V3MessageVal idator h7v3Validator=new HL7V3MessageValidator();
//add xsd validation ... level_2
val idatorsToShow.addVal idatorResults(h7v3Validator.validate(xmIMsg.to
XMLQ) -toString(), xsdFile);
} catch (Exception e)

{

}
}

e.printStackTrace();
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caAdapter API Error Logs

Many of the targets provide logging information that is printed to the console and saved to a
file. The log files can be found in the {home directory}\workingspace directory. All
log messages are saved to the file caadapter. 1og.# where # is the number of the log file
created.

The logging utility is configurable; edit the {home directory}\logging.properties file
to change your logging properties.
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Chapter 10 caAdapter Web Services Transformation
Module

This chapter contains information on using caAdapter's Web Services.
Topics in this chapter include:

e Introduction on this page
e Setup Mapping Scenarios Through the Web Portal on page 124
e Programmatic Access to the caAdapter Web Services on page 125

Introduction

A Web service is a software application identified by a URI, whose interface and bindings
are capable of being identified, described and discovered by xml artifacts. The web service
also supports direct interactions with other software applications using xml based messages
via Internet-based protocols (by World Wide Web Consortium).

caAdapter's CSV to HL7 v3 Message Transformation Service APl is a JAVA API and can
only be directly integrated with a JAVA-based application. This web service provides a
powerful mechanism to integrate caAdapter's CSV to HL7 v3 Transformation Service into a
variety of systems that are developed under different platforms and software environment.

caAdapter 4.0 Web Service Model includes the following two sub-components:
o Web Portal — provides basic mapping scenario management.
o Web Service API — provides CSV to HL7 v3 transformation service.

The Web Portal provide a mechanism to upload all the mapping files including the actual .map
file, CSV specification file, and HL7 v3 specification file. Once uploaded, the files can be used by
subsequent transformation services. This is typically a one time effort.

Figure 10-1 illustrates the Web Service Module architecture.
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Figure 10-1 caAdapter Web Service Module Architecture

Setup Mapping Scenarios Through the Web Portal
This section contains the step-by-step instructions to upload mapping, CSV, and HL7 v3
specification.

1. Open an IE/Firefox browser and enter the following link:
http://caadapter.nci.nih.gov

LS. Mational Institutes of Health | www.cancer. go

TN = ;
ik  National Cancer Institute

* caAdapter Portal - Demo Site , :_
AT 9

_ HOME ¢ ¥ou are not logged in
« USER GUIDE [FDF Welcome to the caAdapter Portal

CLmbhie pals Mapping Scenario ame: |My_WS_Scenario

b Iapping fle: lm Erowse... |
SCS file: m Browse... |
H3Z file m Browse... |

|| cowractus | PRWACYNOTICE | DIECLAMER | ACCESSBIITY | APPLICATIONSUPPORT |

TE

TFIRSTGOV

A\

Figure 10-2 caAdapter Portal
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2. In the “Mapping Scenario Name” field, specify the name for the set of mapping files you
are going to upload, and use this name in the later web services clients.

3. In the “Mapping file” field, specify the name and path to the mapping file, usually with .map

suffix.

4. In the “scs file” field, specify the name and path to the CSV specification file, usually with
.scs suffix.

5. In the “H3S file” field, specify the name and path to the HL7 v3 metadata file, usually with
.h3s suffix.

Once the mapping scenario is created successfully, a confirmation message displays
(Figure 10-3).

Figure 10-3 Confirmation Message

Programmatic Access to the caAdapter Web Services

There are a few ways to access the caAdapter Web Services which will be explained in the
following subsection.

Axis 1.x RPC Style Access to caAdapter Web Services

1. Download AXxis 1.x (axis-bin-1_4.zip) from the following URL:
http://www.apache.org/dyn/closer.cqgi/ws/axis/1 4

Unzip the axis-bin-1_4.zip
3. Add the following files for the axis-1_4/lib directory to you classpath.

a. axis.jar
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b. axis-ant.jar

c. commons-discovery-0.2.jar
d. commons-logging-1.0.4.jar
e. jaxrpc.jar

f. log4j-1.2.8.jar

g. saaj.jar

h. wsdl4j-1.5.1.jar

4. Run the following command to generate all the stubs:
java org.apache.axis.wsdl.WSDL2Java
http://caadapter.nci.nih.gov/caAdapterWS/ws/caAdapterTransformationService?wsdl

5. Use the following code to access the caAdapter Web Services
import java.util_*;

import
gov.nih.nci.caadapter.caAdapterWS.ws.caAdapterTransformationService.*;

public class AxisRPCClient {
public static void main(String[] args) {

try {
String csvString = "ORGS,RAD\nORGID,2.1 ... ...";

CaAdapterTransformationServiceService service

= new CaAdapterTransformationServiceServicelLocator();
CaAdapterTransformationService caAdapterService

= service.getcaAdapterTransformationService();
Object[] res = (Object[])caAdapterService.transformationService(

' My WS Scenario",csvString);

for(int 1=0;i<res.length;i++)
System.out._printIn((String)res[i]);
}catch(Exception e) {

e.printStackTrace();

}
Axis 1.x DII Style Access to caAdapter Web Services

1. Download AXxis 1.x (axis-bin-1_4.zip) from the following URL:
http://www.apache.org/dyn/closer.cqgi/ws/axis/1 4
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Unzip the axis-bin-1_4.zip

Add the following files for the axis-1_4/lib directory to you classpath.
axis.jar

axis-ant.jar

commons-discovery-0.2.jar

commons-logging-1.0.4.jar

jaxrpc.jar

log4j-1.2.8.jar

saaj.jar

h. wsdl4j-1.5.1.jar

Use the following code to access the caAdapter web services
import org.apache.axis.client.Call;

-~ ® o0 T p

Q@

import org.apache.axis.client.Service;
import org.apache.axis.encoding.XMLType;
import javax.xml.rpc.ParameterMode;
import javax.xml_namespace.QName;

import org.apache.axis.utils.Options;

import java.util.*;

public class AxisClient {

public static void main(String[] args) {

try {

String endpointURL = "
http://caadapter._nci.nih_gov/caAdapterWS/ws/caAdapterTransformationServ
ice';

String methodName = "transformationService';

String csvString = "ORGS,RAD\nORGID,2.1 ...

Service service = new Service();

Call call = (Call)service.createCall();

call _setTargetEndpointAddress(new java.net.URL(endpointURL));

call _setOperationName(methodName) ;

call .addParameter("parameter_name",

XMLType . XSD_STRING,
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ParameterMode.IN );
call .addParameter(*'csvstringname",
XMLType . XSD_STRING,
ParameterMode.IN );
call _setReturnClass(Java.util . ArrayList.class);
ArrayList res = (ArrayList)call.invoke(
new Object[]{'"My_WS Scenario",csvString});
System.out.printin(res);
}catch(Exception e) {

e.printStackTrace();

In the above code, “My_WS_Scenario" is the “Mapping Scenario Name” you used in the
caAdapter Web Service Management Portal. CSV String is the actual data that needs to be
transformed. The result is an xml message of the result HL7 v3 messages.

Axis 2.0 RPC Style Access to caAdapter Web Services
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1. Download Axis 2.0 (axis2-1.1.zip) from the following URL.: http://ws.apache.org/axis2/

2. Unzip the axis2-1.1.zip

3. Add the following files for the axis-1_4/lib directory to you classpath.

Q

h.
Use the following code to access the caAdapter Web Services

a
b
c.
d
e
f.

axis.jar

axis-ant.jar
commons-discovery-0.2.jar
commons-logging-1.0.4.jar
jaxrpc.jar

log4j-1.2.8.jar

saaj.jar

wsdl4j-1.5.1.jar

package swe645;
import java.util_ArraylList;

import javax.xml_namespace.QName;

import org.apache.axis2.AxisFault;

import org.apache.axis2.addressing.EndpointReference;

import org.apache.axis2.client._Options;
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import org.apache.axis2.rpc.client.RPCServiceClient;
import org.apache.axiom.om.impl.llom.OMTextImpl;

import org.apache.axiom.om.impl.l1lom.OMElementimpl

public class AxisClient {

public static void main(String[] argsl) throws AxisFault {
String csvString = "ORGS,RAD\nORGID,2.1 ... ...";

RPCServiceClient serviceClient = new RPCServiceClient();

Options options = serviceClient.getOptions();

EndpointReference targetEPR = new EndpointReference(”
http://caadapter.nci.nih.gov/caAdapterWS/ws/caAdapterTransformationServ
ice');

options.setTo(targetEPR);

// QName of the target method

QName opAddEntry = new QName(''caAdapter', "transformationService');

Object[] opAddEntryArgs = new Object[] {

"My WS Scenario",
csvString };

Class[] returnTypes = new Class[] { ArrayList.class };

// Invoking the method

Object[] res = serviceClient. invokeBlocking(opAddEntry,

OopAddEntryArgs, returnTypes);

ArrayList resultArrayList = (ArrayList) res[0];
for(int 1=0;i< resultArrayList.size(Q);i+t+) {
OMElementimpl omE = (OMElementimpl)resultArrayList.get(i);
OMTextImpl textOM = (OMTextImpl)omE.getFirstOMChild();

System.out._printIn(textOM._.getText());
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This chapter includes the different file types and their formats used by caAdapter.
Topics in this chapter include:

e caAdapter File Formats and Locations on this page
e CSV Data File on page 132

e CSV Specification on page 132

e HL7 v3 Specification on page 134

e HL7 v2 Specifications on page 139

e SDTM Data Files on page 142

e SDTM Meta Data Files on page 143

e Function Specification on page 144

HL7 v3 Message on page 146

Object to Database Map Specification on page 149

caAdapter File Formats and Locations

caAdapter uses a variety of files in its APIs and mapping tool. Table 11-1 contains the files
and extensions used by caAdapter.

File Type Extension
CSV Specification .SCS
HL7 v3 Specification .h3s and .xml
HL7 v2 Message Structure .dat
HL7 v3 DataTypeSpec .dat
HL7 v3 Segment Attribute Table .dat
HL7 v3 Definition Table .dat
Function Library Specification fls
SDTM Data File Ixt
SDTM Metadata File xml
Map Specification .map
HL7 v3 Message xmi

Table 11-1 File extensions
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Note: Manual editing of those files is not supported and is highly discouraged.

Warning! The map specification has an internal reference to the full path name of the source and
target specification files. This must be accurate in order to process the conversion or to edit a
map specification successfully. Though it is not recommended, the map specification file can be
manually edited to change the file path for the source and target specification if necessary. If you
are sharing map specification files with other users, you must send all three files, the CSV
Specification (.scs), HL7 v3 Specification (-h3s, or .xml), and map specification (.map) and
not just the map specification.

CSV Data File

It is an assumption for this version of the mapping tool that the source data systems provide data
in CSV flat file formats with the following characteristics:

e File contents are organized into multi-line logical records.

o Each line, called a segment, begins with an identifier, called a segment name, and is
terminated by a new-line character.

e Each segment has one or more data items, called fields, which follow the segment name
and terminates by commas (except for the last field on the line that uses the segment
terminator).

e Segments may occur more than once in the same logical record, except for the first, or
root, segment, which always indicates the beginning of a new record.

e Segments are related to one another in a parent-child hierarchy that documents the one-
to-many nature of the association between related data items.

o A CSV file may have one or more logical records. Each of these is terminated by the
beginning of the next record (a new root segment) or the end of file.

e The intention is that each logical record will become one single HL7 v3 xml message
instance.

CSV Specification

CSV specification describes the structure of a CSV instance. In essence, itis a CSV
specification in the same way an XSD is a specification of an xml instance. The CSV
specification is based on common concepts found in EDI, CSV and HL7 v2-related files. To
document this structure, the CSV specification uses an xml format that has three main
elements:

1. <csvMetadata>

2. <segment>

3. <field>

There can only be one root <segment>, but within it there can be any number of dependent

<segment> elements and any number of <field> elements. All <field> elements have a column
number assigned which corresponds to the second, third, etc., column in the CSV file (the first is
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the segment name which is considered column 1). The field names are informational and are not

used in the mapping file; only the segment name and column number are referenced.
Following is a CSV specification file (090102 .scs) example.
<?xml version="1.0" encoding="UTF-8"7?>
<csvMetadata xmlPath="csvMetaData'" version="1.2">
<segment name="'ORGS" xmlPath=""0RGS" cardinality="1..1">
<segment name="'ORGID" xmlIPath=""ORGS.ORGID" cardinality="0..*">

<field column="1" name=""Root" datatype="'String"
xmlPath=""0RGS.ORGID.Root"/>

<field column=""2" name="Extension' datatype="String"
xmlPath=""0RGS.ORGID.Extension"/>

</segment>
<segment name=""ORGNM" xmIPath=""ORGS.ORGNM" cardinality="0._*">

<field column="1" name=""Name" datatype="'String"”
xmlPath=""0RGS.ORGNM.Name"' />

</segment>
<segment name="ORGAD" xmlPath=""ORGS.ORGAD" cardinality="0._*">

<field column="1" name="'Street_1" datatype="'String"
xmlPath=""0RGS.ORGAD.Street_1"/>

<field column="2" name="'Street_2" datatype="'String"
xmlIPath=""0RGS.ORGAD.Street_2"/>

<field column="3" name="City" datatype="'String"
xmIPath=""ORGS.ORGAD.City"/>

<field column="4" name="'State'" datatype="'String"”
xmlPath=""0RGS.ORGAD.State' />

<field column="5" name=""Zip_Code" datatype="'String"
xmIPath=""0ORGS.ORGAD.Zip_Code"/>

</segment>
<segment name=""PERSNM" xmlPath=""ORGS.PERSNM" cardinality=""0..*">

<field column="1" name="First_Name" datatype='"String"
xmlPath=""0RGS.PERSNM.First_Name'/>

<field column="2" name="'Last_Name' datatype="'String"
xmIPath=""ORGS.PERSNM.Last_Name'/>

<field column=""3" name="Middle_Initial" datatype="String"
xmIPath=""ORGS.PERSNM.Middle_Initial"/>
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<field column="4" name="Job_Code" datatype="'String"
xmIPath=""0RGS.PERSNM.Job_Code"/>

</segment>
<segment name="'PERSID" xmlPath="0RGS.PERSID" cardinality="0..*">

<fField column="1" name="'Root" datatype="'String"
xmlPath="0RGS.PERSID.Root"/>

<fField column=""2" name="Extension'" datatype="'String"
xmlPath="0RGS.PERSID.Extension"/>

</segment>
<segment name="'PERSAD" xmlPath="0RGS.PERSAD" cardinality="0..*">

<field column="1" name="'Street_1" datatype="'String"”
xmIPath=""ORGS.PERSAD.Street_1"/>

<fField column=""2" name="'Street_ 2" datatype="'String"
xmlPath=""0RGS.PERSAD.Street_2"/>

<Field column="3" name="City" datatype="'String"
xmIPath="0RGS.PERSAD.City'/>

<fField column="4" name="'State" datatype="String"
xmlPath=""0RGS.PERSAD.State' />

<Field column="5" name="Zip_Code" datatype="'String"
xmlPath=""0RGS.PERSAD.Zip_Code"/>

</segment>

<field column="1" name="'ORG_CODE" datatype="'String"
xmIPath=""0RGS.ORG_CODE"/>

</segment>

</csvMetadata>

HL7 v3 Specifications
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The HL7 v3 specification, used to define the HL7 v3 metadata information, is based largely
on the MIF for the target HL7 v3 message. An HL7 V3 specification may be saved either as
a binary .h3s file or as an .xml file. The .h3s file is not readable. The .xml file uses four main
types of nested elements:

o <class>

e <association>
e <attribute>

e < type>

e < dataField>

Following is part of an HL7 v3 specification file (150003 . h3s) example. See the {home
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directory}\workingspace\examples\150003 for the entire file.

<class name="'ContactParty" iskEnabled="true" title="MIF Clone
Properties" referenceName=""" sortKey="""'>
<packagelLocation />

<attribute name="classCode" type=""CS" defaultValue=""CON"
isEnabled="true" title="MIF Attribute Properties’™ mnemonic="CON"
sortKey=""1" minimumMultiplicity="1" isStrutural="true"
parentXmlPath="0rganization.contactParty00" maximumMultiplicity="1"
isMandatory="true" conformance="R" dDefaultValueProperty="CON"
dDomainNameOidProperty="RoleClassContact (2.16.840.1.113883.11.12205)"
codingStrength=""CNE"™ multiplicitylndex="0" minimumSupportedLength=""0"
domainName="RoleClassContact" />

<attribute name="id" type="I11" isEnabled=""true" title="MIF Attribute
Properties" sortKey="2" minimumMultiplicity="0"
parentXmlPath=""0rganization.contactParty00" maximumMultiplicity="-1"
multiplicitylndex="0" minimumSupportedLength="0">

<type name=""11"" isEnabled=""true" parents="ANY'>

<dataField name="nullFlavor" type="NullFlavor"™ max="'-2"
isValid=""true" title="MIF Data Field Properties" isSimple="true"
parentXmlPath=""0rganization.contactParty00. id00" min="-2"
isOptional=""true" iIsAttribute=""true" />

<dataField name="assigningAuthorityName" type="'st' max="-2"
isValid=""true”™ isEnabled="true" title="MIF Data Field Properties"

isSimple="true" parentXmlPath="0rganization.contactParty00.id00" min=""-
2" isOptional=""true' isAttribute="true" />

</type>
</attribute>
<attribute name="addr" type=""AD" isEnabled=""true" title="MIF
Attribute Properties”™ sortKey="4" minimumMultiplicity="0"
parentXmlPath=""0rganization.contactParty00" maximumMultiplicity=""-1"
multiplicitylndex="0" minimumSupportedLength="0">

<type name="AD" isEnabled=""true" parents="ANY''>

<dataField name="direction" type="adxp.direction”™ max="-2"
isValid=""true”™ title="MIF Data Field Properties"™ min="-2" />

135



caAdapter 4.0 User’s Guide

<dataField name="city'" type="adxp.city" max="-2" isValid=""true"
isEnabled=""true" title="MIF Data Field Properties"
isOptionChosen=""true"
parentXmlPath=""0rganization.contactParty00.addr00" min="-2"">

<type name="adxp.city"” isEnabled=""true”™ parents="ADXP'>

<dataField name="reference" type="TEL" max="0" title="MIF Data
Field Properties' min="0" />

<dataField name="mediaType" type="cs" max="-2" isValid=""true"
isEnabled="true" title="MIF Data Field Properties" isSimple=""true"
parentXmlPath=""0rganization.contactParty00.addr00.city" min="-2"
isAttribute="true" />

</type>
</dataField>

<dataField name="streetNameBase" type="adxp.streetNameBase"
max=""-2"" isValid=""true" title="MIF Data Field Properties" min="-2" />

<dataField name="precinct" type="adxp.precinct' max="-2"
isvValid=""true" title="MIF Data Field Properties" min="-2" />

<dataField name="unitType" type="adxp.unitType' max="-2"
isValid=""true" title="MIF Data Field Properties" min="-2" />

</attribute>

<association name="contactPerson' isEnabled=""true" title="MIF
Association Properties"” sortkKey="1" minimumMultiplicity="0"
isOptionChosen="true" parentXmlPath="0rganization.contactParty00"
maximumMultiplicity="1" multiplicitylndex="0">

<class name="Person" isEnabled=""true" title="MIF Clone

Properties" referenceName=""" sortKey=""'>

<packagelLocation />

<attribute name='"classCode" type="CS" isEnabled="true"
title=""MIF Attribute Properties'” mnemonic="PSN" sortKey=""1"
minimumMultiplicity="1" isStrutural=""true"
parentXmlPath=""0rganization.contactParty00.contactPerson"
maximumMultiplicity="1" isMandatory=""true'" conformance="R"
dDefaultValueProperty="PSN" dDomainNameOidProperty="EntityClass
(2.16.840.1.113883.11.10882)" codingStrength=""CNE"
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multiplicitylndex="0" FfixedValue="PSN" minimumSupportedLength=""0"
domainName="EntityClass" />

<attribute name="determinerCode" type="CS" isEnabled="true"
title=""MIF Attribute Properties"” mnemonic="INSTANCE" sortKey="2"
minimumMultiplicity=""1" isStrutural=""true"
parentXmlPath=""0rganization.contactParty00.contactPerson"
maximumMultiplicity=""1" isMandatory=""true' conformance="R"
dDefaultValueProperty="INSTANCE"
dDomainNameOidProperty="EntityDeterminer (2.16.840.1.113883.11.10878)"
codingStrength=""CNE" multiplicitylndex="0" fixedValue=""INSTANCE"
minimumSupportedLength=""0" domainName="EntityDeterminer" />

<attribute name="name" type="EN" isEnabled=""true" title="MIF
Attribute Properties”™ sortKey="3" minimumMultiplicity="1"
parentXmlPath=""0rganization.contactParty00.contactPerson"
maximumMultiplicity="-1" conformance="R" multiplicitylndex="0"
minimumSupportedLength=""0">

<type name="EN" isEnabled=""true" parents="ANY''>

<dataField name="suffix" type="en.suffix" max="-2"
isValid=""true" isEnabled=""true" title="MIF Data Field Properties"
isOptionChosen=""true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00" min=""-
2>

<type name="en.suffix" isEnabled="true" parents="ENXP'>

<dataField name="mediaType" type="'cs' max="-2"
isValid=""true" isEnabled="true" title="MIF Data Field Properties"
isSimple=""true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix"
min=""-2" isAttribute=""true" />

<dataField name="representation"
type="BinaryDataEncoding" max=""-2" isValid=""true" isEnabled="true"
title=""MIF Data Field Properties"™ isSimple=""true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix"
min=""-2" isAttribute=""true" />

<dataField name="integrityCheckAlgorithm"
type="IntegrityCheckAlgorithm™ max=""-2" isEnabled=""true" title="MIF
Data Field Properties"™ isProhibited=""true" isSimple=""true"™ min="-2"
isAttribute=""true" />

<dataField name="language" type=''cs" max="'-2"

isValid=""true" isEnabled="true" title="MIF Data Field Properties"
isSimple="true"
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parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix"
min="-2"" isOptional=""true" isAttribute=""true" />

<dataField name="thumbnail' type="ED" max="0"" title="MIF
Data Field Properties' min="0" />

<dataField name="compression' type=""CompressionAlgorithm”
max=""-2"" isEnabled="true" title="MIF Data Field Properties"
isProhibited=""true" isSimple=""true"™ min="-2" isAttribute="true" />

<dataField name="nullFlavor" type="NullFlavor" max="'-2"
isValid=""true" isEnabled="true" title="MIF Data Field Properties"
isSimple="true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix"
min=""-2" isOptional=""true" isAttribute=""true" />

<dataField name="partType" type="EntityNamePartType"
max="-2" isValid="true" isEnabled=""true' title="MIF Data Field
Properties" isSimple="true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix"
min=""-2"" isAttribute="true" />

<dataField name="integrityCheck”™ type="bin" max='"-2"
isEnabled=""true" title="MIF Data Field Properties' isProhibited=""true"
isSimple="true" min="-2" isAttribute=""true" />

<dataField name="reference" type="TEL" max="0" title="MIF
Data Field Properties'™ min="0" />

<dataField name="qualifier"
type=""set_EntityNamePartQualifier" max="-2" isValid="true"
isEnabled=""true" title="MIF Data Field Properties" isSimple="true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix"
min=""-2"" isOptional=""true" iIsAttribute=""true" />

<dataField name="inlineText" max="1" isValid="true"
isEnabled="true" title="MIF Data Field Properties"
isOptionChosen=""true" isSimple="true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00.suffix
min="1" />

</type>
</dataField>

<dataField name="nullFlavor" type="NullFlavor"™ max="'-2"
isValid=""true" isEnabled="true" title="MIF Data Field Properties"
isSimple="true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00" min=""-
2" 1sOptional=""true" isAttribute=""true" />
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<dataField name="inlineText" max="1" isValid="true"
isEnabled=""true" title="MIF Data Field Properties"

isOptionChosen="true" isSimple="true"
parentXmlPath=""0rganization.contactParty00.contactPerson.name00"

min="1" />

<dataField name="delimiter" type="en.delimiter' max="-2"
isValid=""true" title="MIF Data Field Properties”
parentXmlPath=""0rganization.contactParty00.contactPerson.name00" min=""-

2" />

<dataField name="validTime" type="IVL_TS" max=""-2"
isValid=""true”™ title="MIF Data Field Properties”
parentXmlPath=""0rganization.contactParty00.contactPerson.name00"

min="0" />
</type>
</attribute>
</class>

</association>

</class>

HL7 v2 Specifications

The HL7 v2 message specification is described in four kinds of resource files, i.e. Message
Structure, DataTypeSpec, DefinitionTable, SegmentAttributeTable. caAdapter requires all
four file collections to be able to parse HL7 v2 messages. Figure 11-1 shows the directory

structure where the resources files are stored.
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© File Edit Wiew Favorites  Tools  Help '1'
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| File and Folder Tasks A/ § [CT)DataTypespec File Folder 9/22/2006 1:50 PM
- l | DefinitionT able File Folder Qf22)2006 1:50 PM
7 Make anew folder [)Messagestructure File Falder 9/22{2006 1:50 PM
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Other Places
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.D My Documents
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% My Network Places

4 ohjects 0 bytes :} Iy Computer

Figure 11-1 Resource Directory Structure

Message Structure

The Message Structure directory contains the information of the HL7 v2 message. The
directory is organized by a collection of DAT files with file names corresponding to message
type of the HL7 v2 message. ‘ADT_AO03’ is a message type and the ‘ADT_AO03.DAT’ is the
data file. This DAT file represents the order of segments and represents the required and
optional segments.

@ Eile Edit Search Wiew Tools Macros Configure Window Help =& x|
|[o=d(gsnpE +2@ o =229 (@7 4R (Tt m]| e |

RTB Z78 RTE K13 MEH HMSi [ ERR ] QAK OFD [ IROV_DEFINITION! RDF [ { RDT F 1 J [ DSC 1 Tabular responss ~
|4 B
File: RTE 278 dat. 115 bytes. 1 lines, PC. ANS] === [Read [[vr [Block [Sune [Rec [Caps A

Figure 11-2 Contents of “RTB_Z78.DAT"message structure

DataTypeSpec

This directory contains DAT files with the file names corresponding to the data type. For example:
AD is a datatype for representing the address object. The corresponding file in the directory has a
physical file with the name “AD.DAT”. The content of “AD.DAT” is shown below in Figure 11-3.
The position, datatype (e.g. ST for String and ID for Identification), and description of each field
are listed.
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|‘Tj=] Eile Edit Search “ew Tools Macros Configure Window Help . = |
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AD 2 ST other designation H 4 i
AD 3 ST city H &
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AD [3 ID 0399 country N -
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] _'I_|
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Figure 11-3 Contents of “AD.DAT data type

Segment Attribute Table

The segment attribute table represents the structure of the Message Header (MSH) segment. It
shows the fields, data types, positions, repeating fields, and index of each field for the MSH
segment. Figure 11-4 shows an example of a Segment Attribute Table.

E] Eile Edit Search ¥iew Toole Macros Configure Window Help =17 x|
jozn|asrBree|oc ==z |er RSB e K]
MSH 1 =1 =1 1 00001 ST R 1] Field Separator String
MSH 2 =1 =1 4 00002 a7 R 1) Encoding Characters String i
HSH 3 0 =1 180 oooo3 HD o o 0361 Sending Application Hisrarchic designator
MSH 3 1 -1 1} Is [} 0300 Coded walue for user—defined tables nane
MSH 3 2 -1 [} ST [} 0300 String universal ID
MSH 3 3 -1 0 D 0 0301 Coded walues for HL? tables universal IT
MSH 4 1) wd 180 00004 HD Q o 0362 Sending Facility Hierarchic designator
MSH 4 1 =3 o IS o 0300 Coded walue for user-defined tables name
HSH 4 2 =1 o ST o String universal ID
HSH 4 3 =1 0 D [} 0301 Coded waluss for HL? tables universal IT
MSH 5 a =1 180 0000% HD o 1} 036l Receiving Application Hierarchic designator
MSH 5 1 -1 0 15 0 0300 Coded walue for user-defined tables nane
MSH 5 2 -1 1) ST 1) 0300 String uniwersal ID
MSH s 3 wi o ID 1) 0301 Coded walues for HL? tables universal IT
MSH ) 1) =1 180 0000e HD a 1) 0362 Receiving Facility Hierarchic designator
HSH [ 1 =1 0 IS o 0200 Coded walue for user—defined tables nane
MSH [} 2 -1 1} ST 1} String universal
MSH [ 3 =1 0 D 0 0301 Coded walues for HL? tables universal IT
MSH 7 *q 5 26 00007 5 1) Date-/Time Of Message Time stamp
MSH 8 =3 a3 40 o0ooo8 ST Q o Security String
MSH 2 1) -1 13 oooo9 ZCil R 1) 0076 ooo3 Hessage Type User Define composit
HSH 9 1 -1 o D o 0076 Coded waluss for HLY tables message type
MSH El 2 -1 0 D 0 0003 Coded walues for HL7 tables trigger even
MSH El 3 -1 0 ID 1} 0354 Coded values for HL? tables nessage stru
MSH 10 -1 -1 20 oooin ST R 0 Hessage Control ID String
MSH 11 0 -1 3 0001l PT R 0 Processing ID  Processing type
MSH 31 1 =1 o D 1) 0103 Coded walues for HL? tables processing I
HSH 11 2 =1 0 1D o 0207 Coded walues for HLY tables Drocessing m
HSH 12 0 -1 60 oooiz vID R [} 0104 Version ID Version identifier v
I [ ,
File: MGH.dat, 4065 bytes, 59 nes, P ANST (R [Fead [ [Block: [Sonc [Fes [Caps %

Figure 11-4 Contents of “MSH.DAT "segment information

Definition Table

The definition table stores the HL7 v2 vocabulary information for each segment in the
message. For example, in the 9901.DAT file, shown in Figure 11-5, ‘ABS’ segment is
represented as ‘Abstract’ and "DB1’ as ‘Disability’.
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E] File Edit Search ¥iew Tools Macros Configure  Window Help o = |
||Q@B|§§Em|lﬁ:'5fﬁg Loty EE|F;?1T!@@%¢E@|@Q‘3%|.MQ r|k?

T=zer Segnent Code 9901 ABS Abstract =

T=zer Segnent Code 9901 ACC Accident =

T=zer Segnent Code 9901 ADD Addendun

T=zer Segnent Code 9901 AFF Frofessional Affiliation

T=zer Segnent Code 94901 AIG Appointment Information — General Resource

T=er Segnent Code 9901 AIL Appointment Information — Location Fesource

T=er Segnent. Code 9901 AIP Appointment Information — Personnel REesource

T=zer Segnent Code 9901 AIS Appointment Information

T=zer Segnent Code 9901 ALl Patient allergy information

T=zer Segnent Code 9901 APR Appointment Preferences sl

T=er Segnent Code 94901 ARD Appointment Reguest

T=zer Segnent Code 9901 AUT Authorization Information

T=zer Segnent Code 9901 EHS Batch Header

T=zer Segnent Code 9901 ELC Elood Code

T=zer Segnent Code 9901 ELG Billing

T=zer Segnent Code 9901 ETS Batch Trailer

T=zer Segnent Code 9901 CDH Charge Description Master

T=er Segnent Code 9901 CHO Clinical Study Haster]

T=zer Segnent Code 9901 CHM1 Clinical Study Phase Haster

T=er Segnent Code 9901 CHM2 Clinical Study Schedule Haster

T=zer Segnent Code 9901 CNS Clear Hotification

T=zer Segnent Code 9901 CSP Clinical Study Phase

T=zer Segnent Code 9901 CSE Clinical Study Registration

T=zer Segnent Code 9901 55 Clinical Study Data Schedule Segment

T=zer Segnent Code 94901 CTD Contact Data

T=zer Segnent Code 9901 CTI Clinical Trial Identification

T=zer Segnent Code 9901 DE1 Di=zability

T=zer Segnent Code 9901 D1 Diagho=is

T=zer Segnent Code 9901 DRG Diagno=isz Related Group

T=zer Segnent Code 9901 DsC Contipuation Pointer

T=er Segnent Code 9901 DSE Display Data

T=zer Segnent Code 94901 ECD Equipment Command

T=er Segnent Code 9901 ECE Equipment Command Fespon=e

T=zer Segnent Code 9901 EDU Educational Detail

T=zer Segnent Code 9901 EDZ Encapszulated Data =

M= Semment Code 9901 FOT Fahedded Cnersr Tanmiams
IE1| | ;!J
| [18 [ &2 [Read [Owr [Block [Gpne [Rec [Caps 7

Figure 11-5 Contents of “9901.DAT"segment information

SDTM Data Files
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A Study Data Tabulation Module (SDTM) text file consists of the mapped data elements from the
CSV file. The file has a .txt extension. This text file is created by the SDTM transformation
service. For each mapped source field in a segment in the scs file, a record will be created
keeping the parent-child relationship intact. This is accomplished by prefixing the path information
to each row in the CSV file. The transformation service engine will fetch values for all the fields in
the specified path.

For example, the converted CSV file is transformed by the transformation service as shown
below.
“NSourceTree\INVESTEVN\TRIGGER _5\REACTION_51\INVESTIGATIVESUBJECT_ 511\S
UPPLY_ 5112\AUTHOR_51123\ASGNDENTTO090000 511231\ASSIGNEDPERSON 51123117D

oeighty,Conrard,D.”

The field name is ‘ASSIGNEDPERSON 5112311’ and the value is
‘Doeighty,Conrard,D.’ but the parent segment for this particular record are as listed
below:

1. \SourceTree\INVESTEVN\TRIGGER_5\REACTION_51I\INVESTIGATIVESUBJECT_511\SU

PPLY_5112\AUTHOR_51123\ASGNDENTT090000_511231\ASSIGNEDPERSON_5112311"Do
eighty,Conrard,D.
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2. \SourceTree\INVESTEVN\TRIGGER_5\REACTION_51\INVESTIGATIVESUBJECT 511\SU
PPLY_5112\AUTHOR_51123\ASGNDENTT090000 511231

3. \SourceTree\INVESTEVN\TRIGGER_5\REACTION_51\INVESTIGATIVESUBJECT 511\SU
PPLY_ 5112\AUTHOR_ 51123\

4. \SourceTree\INVESTEVN\TRIGGER 5\REACTION_5I1I\INVESTIGATIVESUBJECT 511\SU
PPLY 5112\

5. \SourceTree\INVESTEVN\TRIGGER_5\REACTION_51\INVESTIGATIVESUBJECT 511\

6. \SourceTree\INVESTEVN\TRIGGER 5\REACTION_ 51\

7. \SourceTree\INVESTEVN\TRIGGER_ 5\

8. \SourceTree\INVESTEVN\

9. \SourceTree\

The transformation service checks for mapped fields in any of the parent segments. If a
mapping segment exists, the corresponding value from the CSV file will be set in the same
record in the resulting SDTM .txt file.

D:Ntemp>type mkdkd.txt
[DOHAIN, JSUDJID. SUBJID, DH_AFSIDIC. D RFENDTC. D SITEID. DH_INUID.DH_DRIHDIC,DH_AGE, D AGEU.DH_SEX.DM RACE.DH ARNCD.DH_ARN.DM_COUNTRZ,DH_DH_TC.STUDYID. DH DHD
£ 3456-7.123456-7,

4567,

454,123456-7,123456-7.

. 3898849859 4354.123456-7,123456—7.
- 1301451779 »»-,28852,123456-7,384-1843-555,

Figure 11-6 Contents of SDTM Text File

SDTM Meta Data Files

SDTM metadata file, also called Case Report Tabulation Data Definition Specification
(define.xml), describes the data exchange structure for the different domains. Sample
define.xml can be found at CDISC web site:http://www.cdisc.org/models/def/v1.0/index.html.
The following is a sample section of the define.xml file downloaded form CDISC.

<?xml version="1.0" encoding=""1S0-8859-1"?>

QU Fekddddkdddohdeok ok dddododeokdd ke kdeokodeokd ek ke deokeodeokoA ook

-—>

<I-- File: defineexamplel._xml

-—>

<I-- Date: 28-01-2005

-—>

<I-- Author: Clinical Data Interchange Standards Consortium (CDISC)
-——>

<I-- Description: This is an example define.xml document which .. the
Case -->

<I-- Report Tabulation Data Definition Specification Version 1.0.0
-—>

< ! e KEAEAEAIAAAXAAEAAAAAAAAXAAAAAAAAAAAAAAXAAAAXAAAXAAAAXAAXAXAAAXAXAAXAXAAAAXAAXA XXX AXX
-—>

<ODM

xmIns="http://www.cdisc.org/ns/odm/v1.2"
xmlns:xsi="http://www.w3_.0rg/2001/XMLSchema-instance"
xmIns:xlink="http://www.w3.0rg/1999/xlink""
xmIns:def="http://www.cdisc.org/ns/def/v1.0"
xsi:schemalLocation="http://www.cdisc.org/ns/odm/v1.2 definel-0-0.xsd"
FileOID=""Study1234"

ODMVersion="1._.2"

FileType="Snapshot"
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CreationDateTime=""2004-07-28T12:34:13-06:00">
<Study OID=""1234">

<GlobalVariables>
<StudyName>1234</StudyName>
<StudyDescription>1234 Data Definition</StudyDescription>
<ProtocolName>1234</ProtocolName>

</GlobalVariables>

<MetaDataVersion OID="CDISC.SDTM.3.1.0"

Function Specification

Function Specification Overview

The function specification is used as a guide for function objects to read the function
specification and determine what objects to call to execute a function (for example, the
concatenation function). The function specification also stores data points for rendering the
function graphical representation within the mapping tool. It uses the following types of
nested elements:

1. <function>

2. <group name>

3. <function name>
4. <inputs>

5. <datapoint>

6. <outputs>

Following is an example of a function specification file (core. fls). See the {home
directory}\map\functions directory for the entire file.

<?xml version="1.0"?>
<functions>
<group name="constant" xmlPath="'constant''>
<function name="constant' xmlPath="constant.constant'>
<outputs>

<datapoint pos=""0" name='constant' datatype="'string"
xmlPath=""constant.constant.outputs.0"/>

</outputs>
</function>

<I-—<function name="'saveValue"™ xmlPath="e34f7420-09db-11da-
8gd4-i1090d451x7h5">

<inputs>

<datapoint pos="0" name='save' datatype=''string"
xmlPath=""e35g7420-09db-11da-8ge5-i1090d451x7k6" />
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</inputs>
<outputs>

<datapoint pos="0" name="dummy" datatype="'string"
xmlPath=""e37i7420-09db-11da-8gg9-i1090d451x7m8" />

</outputs>
</function>

<function name="'readValue" xmlPath="e36h7420-09db-11da-8gf6-
1090d451x717"">

<outputs>

<datapoint pos="0" name="read" datatype=''string"”
xmIPath=""e3717420-09db-11da-8gg7-i1090d451x7m8" />

</outputs>
</function> -->
</group>
<group name="'date"™ xmlPath="'date''>
<function name="'changeFormat" xmlPath=""date.changeFormat">
<inputs>

<datapoint pos="0" name="fromFormat'" datatype="'string"
xmlPath=""date.changeFormat. inputs.0"/>

<datapoint pos=""1" name='"dateln" datatype=''string"
xmlPath=""date.changeFormat. inputs.1"/>

</inputs>
<outputs>

<datapoint pos="0" name="dateOut' datatype="'string"
xmIPath=""date.changeFormat.outputs.0'/>

</outputs>
<implementation
classname=""gov.nih._nci.caadapter.common.function.DateFunction"
method=""changeFormat"/>
</function>
<function name="'countDays" xmlPath=""date.countDays'>

<inputs>

<datapoint pos="0" name="fromDate' datatype="'string"
xmIPath=""date.countDays. inputs.0"/>
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<datapoint pos=""1" name='toDate" datatype='string"
xmlPath=""date.countDays. inputs.1"/>
</inputs>
<outputs>

<datapoint pos="0" name='"dayNumber' datatype=""int"
xmlPath=""date.countDays.outputs.0"/>

</outputs>
<implementation
classname=""gov.nih.nci.caadapter.common. function.DateFunction"
method=""countDays"/>
</function>
</group>

</functions>

Adding Functions to the Function Library

The function library provides a list of system defined functions that facilitate the data
transformation requirement. Functions are grouped by functional categories, e.g. math
group, string group, etc. It is required that each group has a unique name across the whole
function library, but the name of individual function is only required to be unique within its
defined group.

The design of the function library encompasses some extensibility to support user-
customized functions in the definition of the function library's xml schema. This version of
caAdapter does not provide a GUI utility to allow registering custom function libraries to the
Mapping Tool. However, advanced software engineers can update the function library
definition file, named core. fls, located in the {home directory}\etc directory, to
register or replace customized function implementations. After registration, the configuration
engineer needs to make sure the corresponding customized Java library is available on the
classpath. This insures that the mapping tool can locate the needed Java implementation
classes during the generation of HL7 v3 messages.

HL7 v3 Message
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The HL7 v3 message is the end goal of using caAdapter. It is represented in xml. Following
is an example HL7 v3 message file (ExampleOutputl.xml).

<?xml version="1.0" encoding="UTF-8" 7>
- <COCT_MTO090102.AssignedPerson xmlns="urn:hl7-org:v3"
classCode=""ASSIGNED"">
<id root="2.16.840.1.113883.19.1" extension='"12345" />
<id root='"2.16.840.1.113883.19.2" extension='"23456" />
<id root="2.16.840.1.113883.19.3" extension="34567" />
<code code=""NRS10" codeSystem="2.16.840.1.113883.19.1" />
- <addr use="WP''>
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<streetAddressLine>123 Main St.Suite 500</streetAddressLine>
<city>Rockville</city>

<state>MD</state>

<postalCode>20852</postalCode>

</addr>

<addr>

<streetAddressLine>456 Washington BlvdSuite 1000</streetAddressLine>
<city>Washington</city>

<state>DC</state>

<postalCode>20002</postalCode>

</addr>

<assignedPerson classCode="PSN" determinerCode=""INSTANCE">

<name use="L">

<fami ly>Shang</family>

<given>Lee</given>

</name>

</assignedPerson>

<representedOrganization classCode="0ORG" determinerCode=""INSTANCE">
<id root="2.16.840.1.113883.19.4" extension="1111GHHMO" />

<id root="2.16.840.1.113883.19.5" extension="2222" />

<name>Good Health HMO</name>

<name>Good Health Radiology</name>

<name>GHHMOR</name>

<addr use="WP'>

<streetAddressLine>456 Washington BlvdSuite 1000</streetAddressLine>
<city>Washington</city>

<state>DC</state>

<postalCode>20002</postalCode>

</addr>

<addr>

<streetAddressLine>567 Empire Ave.Suite 10000</streetAddressLine>
<city>New York</city>

<state>NY</state>

<postalCode>10118</postalCode>

</addr>

</representedOrganization>

</COCT_MT090102 .AssignedPerson>

CSV to HL7 v3 Map Specification

A CSV to HL7 v3 map specification describes the relationship between components via links
and/or views. It has the following main elements:

1.

<components>
<links>
<source>
<target>
<linkpointer>

<views>

A component is a reference to a resource that exists in the system prior to the mapping. A
function component is an algorithm between two (or more) pieces of data.
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Following is a part of a map specification file (150003 .map) example. See the {home
directory\workingspace\examples\150003 for the entire file.

<?xml version="1.0" encoding="UTF-8"7>
<mapping version="1.2">
<components>
<component Kkind="scs" location="150003.scs" type="'source'/>
<component kind="h3s" location="150003.h3s" type=""target’/>
</components>
<links>
<link>
<source>
<linkpointer kind="scs" xmlPath="0RGS.ORG_CODE"/>
</source>
<target>

<linkpointer Kkind="h3s"
xmlPath=""0Organization.contactParty00.contactPerson.name00. inlineText"/>

</target>
</link>
<link>
<source>
<linkpointer Kkind="scs" xmlPath="ORGS.ORGID.Root"/>
</source>
<target>

<linkpointer Kkind="h3s"
xmIPath=""0Organization.contactParty00. id00.extension"/>

</target>
</link>
<link>
<source>
<linkpointer Kkind="scs" xmlPath="0ORGS.ORGID"/>
</source>
<target>

<linkpointer kind="h3s"
xmIPath=""0rganization.contactParty00'/>

</target>
</link>
</links>

<views>
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<view component-id="source.scs.0" height="0" width="0" x="0"
y="0"/>

<view component-id="target.h3s.0" height="0" width="0" x="0"
y:IIOIl/>

</views>

</mapping>

Object to Database Map Specification

An object to database map specification describes the relationship between
objects/attributes and database tables/columns via links. It has the following main elements:

1. <components>

2. <links>

A component is a reference to an xmi file that exists in the system prior to the mapping. The
location attribute of the component specifies the exact name and location of that xmi file.

A link describes a mapping for an object, an attribute or an association. A link element has a
type and datatype attribute.

If the type value is “dependency “, the <source> sub-element describes an object to be
mapped, and the <target> sub-element describes the target table that will be mapped to.

<link type="dependency" parent="null'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene</source>

<target>Logical View.Data Model .GENE</target>
</link>

If the type value is “attribute “, the <source> sub-element describes an attribute to be
mapped, and the <target> sub-element describes the target table column that will be
mapped to.

<link type="attribute" datatype='"String'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene. locusLinkSummary</source>

<target>Logical View.Data Model .GENE.LOCUS LINK SUMMARY</target>
</link>

If type value is “association “, this section describes the one-to-one or one-to-many
association, the <source> sub-element describes an association attribute to be mapped,
and the <target> sub-element describes the target foreign key column that will be mapped
to.

<link type="association">

<source>Logical View.Logical
Model .gov.nih._nci.cabio.domain.Gene.chromosome</source>
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<target>Logical View.Data Model .GENE.CHROMOSOME ID</target>
</link>

If the type value is “manytomany “, the section describes the many-to-many association. The
<source> sub-element describes an association attribute to be mapped, and the <target>
sub-element describes the target foreign key column that will be mapped to.

<link type="manytomany"'>

<source>Logical View.Logical
Model .gov.nih._nci.cabio.domain.Sequence.geneCollection</source>

<target>Logical View.Data Model .GENE_SEQUENCE.GENE_ID</target>
</link>

Following is a part of a map specification file (example .map) example. See the {home
directory}\workingspace\examples\Object-2-DB-Example for the entire file.

<?xml version="1.0" encoding="UTF-8"7>
<mappings type="'sdkintegration'>
<components>

<component location="D:\projects\hl7sdk-
new\workingspace\sample.xmi" />

<component location="D:\projects\hl7sdk-
new\workingspace\sample_xmi" />

</components>
<link type="dependency"” parent="null'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene</source>

<target>Logical View.Data Model .GENE</target>
</link>
<link type="dependency" parent="null'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Taxon</source>

<target>Logical View.Data Model.TAXON</target>
</link>
<link type="attribute" datatype='String'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene. locusLinkSummary</source>

<target>Logical View.Data Model .GENE.LOCUS LINK SUMMARY</target>
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</link>
<link type="attribute" datatype='"String'>

<source>Logical View.Logical
Model .gov.nih._.nci.cabio.domain.Gene.OMIMID</source>

<target>Logical View.Data Model .GENE.OMIM_ID</target>
</link>

<link type="association">

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene.taxon</source>

<target>Logical View.Data Model .GENE.TAXON_ID</target>
</link>
<link type="association'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene.chromosome</source>

<target>Logical View.Data Model .GENE.CHROMOSOME ID</target>
</link>
<link type="manytomany"'>

<source>Logical View.Logical
Model .gov.nih_nci.cabio.domain.Sequence.geneCollection</source>

<target>Logical View.Data Model .GENE_SEQUENCE.GENE_ID</target>
</link>
<link type="manytomany"'>

<source>Logical View.Logical
Model .gov.nih.nci.cabio.domain.Gene. libraryCollection</source>

<target>Logical View.Data Model .LIBRARY_GENE.LIBRARY_ID</target>
</link>
</mappings>

This version of caAdapter, although still supports the map file, it no longer requires it. All
mapping specifications are now stored in the xmi file as shown in Figure 11-7.
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<UHL:ModelElenent . taggedValue>

<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:
<UML:

TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
TaggedValue
Tagged¥alue
TaggedValue
TaggedValue
TaggedValues
TaggedValue
TaggedValue
TaggedValues
TaggedValue

tag="type" wvalue="VARCHAR" />

tag="length" wvalue="0" />

tag="ordered" value="0" />

tag="precision” wvalue="0" >

tag="scale" walue="0" >

tag="collection" wvalue="false" />

tag="position" valus="3" />

tag="lowerBound" walue="1" />

tag="upperBound" walue="1" ~»

tag="ea_guid" value="{7F4C5830-8609-4971-8327-FOCFE011B170}" >

tag="ea_localid" walue="151" >

tag="precision" wvalue="0" =mi.id="EAID_1S5C86E9%99_0SE9_4476_9DF8_eA1218C182ED" >
tag="length" value="100" xmi.id="EAID_ 1D9EA18? 76F2 46b5 BAUF 4BS830ABR3ISY" >
tag="ordered" value="0" xni.id="EAID 72DS7E72_9D42_41bf_9439_B37BIBIC76FE" >
tag‘"dupllcates value="0" zmi. id="EAID 34C16746_5399_4e81_A3FA_FS82556FBEDE" ~»
tag="ea_guid" wvalue="{6400A5A5-9CS5A— 4c13-8603- 75HBBAA16A02}" xmi.id="EAID 401F6583_
tag="position” value="3" zmi. id="EAID_6SFB4B3F_DICB_44fe_A46C_961C14932898" >
tag="collection" value="false" xmi.id="EAID S9CACOA4_AAAE 4880_ASEB_F9IBF44678FA2" ~
tag="loverBound" value="1" =mi id="EAID 9447309B_5CCH_4b75_AA4E_S1F3679CDEIF" />
tag="upperBound" value="1" =mi id="EAID BACSD21C_349B_496a_B8CD_A394E2E265AC" />
tag="scale" value="0" =mi id="EAID D78F23B1_SESE_4064_B465_D28512F0F370" >
tag="type' value="VARCHAR' =mi id="EAID F49E1204_DASB_43ef 9S5E3_D14994404425" />
tag="stereotype” value="column" zmi.id="EATD FE6A61E2S C784 4244 8BF0 7D09438AD381"

¢UML : TaggedValue tag="mapped—attributes" value="gov nih nci cabio domain Clone version" xmi id="EATD]
</THL : ModelElement . taggedValues|
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Appendix A caAdapter Example Data

Example data are included in the caAdapter distribution. You can use the example data to
become acquainted with the mapping tool or APIs before using your own data. Example
data are located at the {home directory}\workingspace\examples
directoryexamples directory (for example,
C:\caadapter\workingspace\examples). The example data directory structure is
shown in Figure A-1.

= Im Mapping Scenarios
B Object-2-DB-Exarmple |
L= SDTM_Mapping Examples
= IL® Yav3 Mapping Examples
I ADT _A03_to_402003
m HLY Messages
= L= versionz.4
I DataTypesSpec
I DefinitionT able
L= MessageStructure
L SegmentatributeTable

Figure A.1 Example data directory structure

The examples directory contains small (090102), medium (040002) and large
(040001040011) sample HL7 v3 message files. The large HL7 v3 message example is an
ICSR message. The other directories contain a subset of this data. For more information on
mapping scenarios see the caAdapter Mapping Rules documentation.

The Object-2-DB-Example directory contains ‘sample.map’, ‘sample.xmi’,
‘sample_annotated.xmi’ files.

The ‘'SDTM_Mapping Examples’ directory contains ‘define.xml’, ‘Demographics.CSV’,
‘Demographics.map’, ‘Demographics.scs ‘ and ‘SDTM_DM_ Output.txt’ files.

The V2V3 Mapping Examples directory contains ‘ADT_A03_to_402003’, ‘HL7.Messages’,
‘version2.4’. The ‘version2.4’ contains ‘DataTypeSpec’, ‘DefinitionTable, ‘MessageStructure’
and ‘SegmentAttributeTable’.
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HL7 Reference Information Model: https://www.hl7.org/library/data-
model/RIM/C30202/rim.htm

HL7 Vocabulary Domains: http://www.hl7.org/library/data-
model/RIM/C30123/vocabulary.htm

HL7 Version 3 Standard: http://www.hl7.org/v3ballot/html/welcome/environment/index.htm

UCUM: http://aurora.regenstrief.org/UCUM/ucum.html

Software Products

1.
2.

Java: http://java.sun.com

Ant: http://ant.apache.org/
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Study Data Tabulation Model (SDTM) Concepts and Material

1. Java: http://www.cdisc.org/

156



Glossary

The following table contains a list of terms used in this document, with accompanying

definitions.

Term Definition

CDMS Clinical Data Management System.

CSsv Comma Separated Value

DMIM Domain Message Information Model. A subset of the RIM that
includes RIM class clones, attributes, and associations that can be
used to create messages for a particular domain (a particular area of
interest in healthcare).

EA Enterprise Architect. UML Modeling Tool.

HL7 Health Level 7 (http://www.hl7.0rg/) is one of several American
National Standards Institute (ANSI)-accredited Standards Developing
Organizations (SDOs) operating in the healthcare arena.

MIF Model Interchange Format. An xml representation of the information
contained in an HL7 specification, and is the format that all HL7 v3
specification authoring and manipulation tools will be expected to
use.

MT Message Type. The specification of an individual message in a
specific implementation technology.

oID HL7 v3 artifacts used to identify coding schemes and identifier
namespaces.

RIM Reference Information Model. The foundational Unified Modeling
Language (UML) class diagram representing the universe of all
healthcare data that may be exchanged between systems.

RMIM Refined Message Information Model. A subset of a DMIM that is
used to express the information content for an individual message or
set of messages with annotations and refinements that are message
specific.

SDK caCORE Software Development Kit or caCORE SDK, a data

management framework designed for researchers who need to be
able to navigate through a large number of data sources. caCORE
SDK is NCI CBIIT's platform for data management and semantic
integration, built using formal techniques from the software
engineering and computer science communities.
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Term Definition

SDTM Study Data Tabulation Model. A set of standards developed by the
Clinical Data Interchange Standards Consortium (CDISC).

UCUM Unified Code for Units of Measure

UML Unified Modeling Language

XML Extensible Markup Language
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Index

fls extension, 129
.h3s extension, 129
.map extension, 129
.SCs extension, 129
.xml extension, 129

Abstract data types
updating, 38

Add Clone option, 33

Add Function option, 52

Add Multiple Clone option, 34

Adding
clones to HL7 v3 Specification, 33
fields in CSV, 25
function to map specification, 52
functions, 113, 144
functions to function library, 113, 144
input to a function, 52
multiple attributes on HL7 v3 specification, 35
multiple clones on HL7 v3 specification, 34
segments in CSV, 25

Adverse event
reporting, 14

ant compile, 11

ant launchui, 11

ANY label, 38

API, caAdapter, 116

Architecture
caAdapter core engine, 6
mapping tool, 7

Artifacts, HL7, 9

Attribute, HL7 v3 specification, 29

B

Binary distribution, starting, 11
build directory, 115
Building
object graph, 14
Business rules
CSV specification, 22
HL7 v3 message, 55
HL7 v3 specification, 27
map specification, 43

caAdapter

overview, 5
caAdapter

mapping tool architecture, 7
caAdapter

APls, 14
caadapter.log file, 119
caadapter_ui.jar, 11
caBIG solution, 5
caCORE, caAdapter integrates, 5
Cardinality, 34
CDMS, operational scenario, 15
changeFormat date function, 53
Changing logging properties, 119
Choice

boxes, 38

selected, 38

unselected, 38
Clinical data, 5
Clone

adding, 33

Attribute Object Properties panel, 49

HL7 v3 specification, 29
Clone List dialog box, 33, 39
Close all files, 19
Close file, 19
codeSystem data type, 33
Component, defined, 145, 147
Components of caAdapter, 5
Constant function, 53
Converting data file into HL7 v3 message, 57, 60
Core engine architecture, 6
core.fls file, 113, 144
Creating

CSV Specification, 23

HL7 v3 message, 57, 60

HL7 v3 Specification, 30

map specification, 45

mapping link, 45
CSV data file format, 130
CSV Field Properties, 47
CSV specification

business rules, 22

file example, 131

format, 130

tab overview, 23

updating, 24
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D
Data exchange specifications, 8
Data type
element, 29
field, 38

specification, 8
Date function, changeFormat, 53
Default values
defining, 31
Defining
default data, 31
mappings, 17
object identifiers, 32
units of measure, 31
Delete button, 26
Deleting
fields in CSV, 26
map lines, 47
segments in CSV, 25
DMIM, defined, 9
docs directory, 115
Dragging-and-dropping elements in CSV, 26

E

Edit Constant option, 53
Editing
constant function, 53
field name, 25
fields in CSV, 26
segment name, 25
segments in CSV, 25
Element
types of HL7 v3 specification, 29
ERROR message, 22
etc directory, 116
EVS, validation, 14
Example
CSV specification file, 131
data, 115, 116
function specification file, 103, 111, 142
HL7 v3 message file, 144
HL7 v3 specification, 132
map specification file, 146, 148
OIDs, 32
examples directory, 115, 116, 133, 146, 148
Excel spreadsheet, 55
Existing CSV specification, 24
Exit caAdapter, 19
Extensions, file descriptions, 129

F

FATAL message, 22
FDA, operational scenario, 15
Field properties, 25

160

File
New CSV Specification, 23
New HL7 v3 Message, 57, 60
New HL7 v3 Specification, 30
New Map Specification, 45
Open HL7 v3 Specification, 31
Open CSV Specification, 24
Open Map Specification, 45
Save, 27, 42,54, 59, 61
Save As, 27, 42, 54, 59, 61
Validate, 26, 42, 54

File extensions, 129

File options, 18

File types, 101, 129

Format
CSV data file, 130
CSV specification, 130
function specification, 102, 142
HL7 v3 message, 129, 144
map specification, 145, 147
of files, 129

Four pillars of semantic interoperability, 8

Function
component, defined, 145
group properties panel, 50
library, 113, 144
panel, defined, 51
properties panel, 50, 51
requirements, 113, 144
specification format, 102, 110, 142
specification, example file, 103, 111, 142

G

Generating

CSV Report, 27

CSV specification, 17

HL7 specification, 17

HL7 v3 messages, 57, 60

Map Report, 55
Goal of HL7, 8
gov.nih.nci.hl7.map package, 117

H

Help option, 20
HL7
artifacts, 9
assigned OIDs, 32
choice boxes, 38, 39, 41
key goal, 8
overview, 7
HL7 v2 to HL7 v3 Mapping, 65
HL7 v3 message
business rules, 55
creating, 57, 60



defined, 55 line, 46

dialog box, 57, 60 Mapping tool
Example file, 144 architecture, 7
format, 144 basic steps, 17
overview, 56, 60 defined, 5
tab features, 58 interface, 18
HL7 v3 specification Menu bar, 18
attribute properties panel, 49 Message builder, 6
data type field properties panel, 49 Message Level, 21
dialog box, 30 Message parser, 6
element options, 30 Message Service Integration, defined, 6
example file, 132 Message types, supported, 31
format, 137 Messages, types of errors, 21
tab overview, 28 Meta Data Loader, 6, 116
validating, 42 MIF
defined, 9
| file, 116
format, 116
ICSR HL7 file, 15
operational scenario, 15 Move Down button, 24
INFO message, 22 Move Up button, 24
inlineText data type field, 31 Moving a segment in CSV, 26
MT, defined, 9
J Multiples in HL7 v3 specification, 34
JdomMessageTypeLoader, 116 N
L NCI CBIIT, 5
o training resources, 9
lib directory, 115, 116 New CSV specification dialog, 23
Link New file, 19
defined, 43 Next button, 59, 61
properties panel, 48
Log files, 119 ')
logging.properties file, 119
OID
M defining, 32
registry page, 32
Mandatory Open CSV specification dialog, 24
values, 32 Open Data File dialog box, 57, 61
Map specification Open HL7 v3 Specification File dialog box, 31
business rules, 43 Open Map Specification dialog box, 57, 61
creating, 45 Open Source File dialog box, 45
example file, 146, 148 Open Target File dialog box, 45
format, 145, 147 Opening
internal reference, 130 CSV specification, 24
opening, 45 file, 19
status, 55 HL7 v3 specification, 31
tab overview, 44 map specification, 45
updating, 45 new file, 20
validating, 54 Optional associations, 33
MapGenerateResult class, 117
Mapping P
allowed symbol, 46
functions, 7 Parsing
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message, 14 Source distribution, starting, 11
Previous button, 59, 61 Source specification, 22
Printing, validation messages, 21 Source specification, defined, 7
Properties Starting, mapping tool, 11
panel, 47
T
Q Tab
QTY label, 38 CSV specification, 23
HL7 v3 message, 56, 60
R HL7 v3 specification, 28
map specification, 44
Regenerate button, 59, 61 open, 18
Registering custom function libraries, 113 types of, 20
Remove Clone option, 34 Target specification
Remove Multiple Attribute option, 35, 36 types, 27
Remove Multiple Clone option, 35 Target specification, defined, 7
Removing, multiple attributes from HL7 v3 Tool bar, 18, 20
specification, 35, 36 Training, online tutorials, 9
Removing, muItipIe clones from HL7 v3 Transformation Service, 117
specification, 35 Transformation Service, defined, 7
Report TransformationService class, 117
CSV example, 27 Transforming, into RIM object graph, 17
generate map report, 55
generate report, 27 U
Map specification, 55
option, 20 UCUM, units of measure, 31
Reset button, 26 Units of measure properties, 31
Resizing panels, 18 Updating
RIM abstract data types, 38
defined, 9 CSYV specification, 24
used in four pillars, 8 map specification, 45
RMIM User interface, defined, 7
defined, 9 User-defined default value, 31, 33
Using
S date function, 53

Using functions in map specifications, 51
Save as file, 19

Save file, 19 vV
Saving
CSV Specification, 27 Validating
HL7 v3 Message, 59, 61 CSV, 26
HL7 v3 Specification, 42 CSV data against specialization, 27
map specification, 54 CSV specification, 26
validation messages, 21 defined, 7
schema directory, 115 file option, 19
Scroll bars, 18 HL7 structural attributes, 118
SDTM HL7 v3 specification, 42
Overview, 9 map specification, 54
Segment purpose, 21
options, 25 vocabulary using EVS, 14
properties, 24 Validation Messages dialog box, 54
Select Choice option, 39 Validation Messages panel, 21, 42
Selected Choice for label, 39 Validation services, defined, 6
Semantic interoperability, 8 Vocabulary domain, 8
SimpleDateFormat class, 53 Vocabulary validation, 118
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wW Windows distribution, starting, 11

Windows layout, mapping tool, 18
WARNING message, 22 workingspace directory, 115, 116

163



caAdapter 4.0 User’s Guide

164



