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Overview

Publication of this draft standard for trial use and comment has been approved by Health Level
Seven International (HL7). This draft standard is not an accredited American National
Standard. The comment period for use of this draft standard shall end 24 months from the
date of publication. Suggestions for revision should be submitted at
http://www.hl7.org/dstucomments/index.cfm.

Following this 24 month evaluation period, this draft standard, revised as necessary, will be
submitted to a normative ballot in preparation for approval by ANSI as an American National
Standard. Implementations of this draft standard shall be viable throughout the normative
ballot process and for up to six months after publication of the relevant normative standard.
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IMPORTANT NOTES:

HL7 licenses its standards and select IP free of charge. If you did not acquire a free license from HL7 for this
document, you are not authorized to access or make any use of it. To obtain a free license, please visit
http://www.HL7.org/implement/standards/index.cfm.

If you are the individual that obtained the license for this HL7 Standard, specification or other freely licensed
work (in each and every instance "Specified Material"), the following describes the permitted uses of the Material.
A. HL7 INDIVIDUAL, STUDENT AND HEALTH PROFESSIONAL MEMBERS, who register and agree to the terms
of HL7’s license, are authorized, without additional charge, to read, and to use Specified Material to develop and sell
products and services that implement, but do not directly incorporate, the Specified Material in whole or in part
without paying license fees to HL7.

INDIVIDUAL, STUDENT AND HEALTH PROFESSIONAL MEMBERS wishing to incorporate additional items of
Special Material in whole or part, into products and services, or to enjoy additional authorizations granted to HL7
ORGANIZATIONAL MEMBERS as noted below, must become ORGANIZATIONAL MEMBERS of HL7.

B. HL7 ORGANIZATION MEMBERS, who register and agree to the terms of HL7's License, are authorized, without
additional charge, on a perpetual (except as provided for in the full license terms governing the Material), non-
exclusive and worldwide basis, the right to (a) download, copy (for internal purposes only) and share this Material
with your employees and consultants for study purposes, and (b) utilize the Material for the purpose of developing,
making, having made, using, marketing, importing, offering to sell or license, and selling or licensing, and to otherwise
distribute, Compliant Products, in all cases subject to the conditions set forth in this Agreement and any relevant
patent and other intellectual property rights of third parties (which may include members of HL7). No other license,
sublicense, or other rights of any kind are granted under this Agreement.

C. NON-MEMBERS, who register and agree to the terms of HL7’s IP policy for Specified Material, are authorized,
without additional charge, to read and use the Specified Material for evaluating whether to implement, or in
implementing, the Specified Material, and to use Specified Material to develop and sell products and services that
implement, but do not directly incorporate, the Specified Material in whole or in part.

NON-MEMBERS wishing to incorporate additional items of Specified Material in whole or part, into products and
services, or to enjoy the additional authorizations granted to HL7 ORGANIZATIONAL MEMBERS, as noted above,
must become ORGANIZATIONAL MEMBERS of HL7.

Please see http://www.HL7.org/legal/ippolicy.cfm for the full license terms governing the Material.

Ownership. Licensee agrees and acknowledges that HL7 owns all right, title, and interest, in and to the Trademark.
Licensee shall take no action contrary to, or inconsistent with, the foregoing.

Licensee agrees and acknowledges that HL7 may not own all right, title, and interest, in and to the Materials
and that the Materials may contain and/or reference intellectual property owned by third parties (“Third Party
IP”’). Acceptance of these License Terms does not grant Licensee any rights with respect to Third Party IP.
Licensee alone is responsible for identifying and obtaining any necessary licenses or authorizations to
utilize Third Party IP in connection with the Materials or otherwise. Any actions, claims or suits brought by a
third party resulting from a breach of any Third Party IP right by the Licensee remains the Licensee’s liability.

Following is a non-exhaustive list of third-party terminologies that may require a separate license:

Terminology Owner/Contact
Current Procedures Terminology American Medical Association
(CPT) code set http:/ /www.ama-assn.org/ama/pub/physician-

resources/solutions-managing-your-practice /coding-billing-
insurance/cpt/cpt-products-services/licensing.page?

SNOMED CT International Healthcare Terminology Standards Developing
Organization (IHTSDO) http://www.ihtsdo.org/snomed-
ct/get-snomed-ct or info@ihtsdo.org

Logical Observation Identifiers Regenstrief Institute
Names & Codes (LOINC)
International Classification of World Health Organization (WHO)

Diseases (ICD) codes
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Clinical Quality Language Specification
Overview

Contents

This document provides an overview of the contents of the HL7 Clinical Quality Language Specification,
as well as a guide to the various implementation and tooling artifacts provided with the specification as
supplemental materials.

The specification package contains the following materials:

Path Description

HL7_Clinical_Quality_Language_Specification_R1.docx Specification documentation

cql\cql.g4 ANTL4 Clinical Quality Language grammar
elm\model\elm.eap Enterprise Architect UML Model for
Expression Logical Model
elm\model\elm.xmi XMl representation of UML Model for
Expression Logical Model
elm\schema\expression.xsd Core Expression Schema for physical
representation of Expression Logical Model
elm\schema\clinicalexpression.xsd Clinical Expression Schema for physical
representation of Expression Logical Model
elm\schemal\library.xsd Library Schema for physical representation
of Expression Logical Model
examples This folder contains examples of libraries

that have been developed as part of the
specification. These examples are not
intended to be clinically valid, but rather to
demonstrate the expression of various
clinical artifacts in CQL.
As discussed in the HL7 Clinical Quality Language Specification document, the CQL specification is
layered as follows:

e Author View — Artifact authors view
e Logical View — Logical representation of expression logic
e  Physical View —Physical representation of expression logic

The ANTLR4 grammar file is the formal specification for the Author View; the UML model for the
Expression Logical Model (ELM) is the formal specification for the Logical View; and the XML schemata
for the ELM is the formal specification for the Physical View.

Viewing the CQL Grammar
The CQL ANTLR4 grammar provides the formal specification of the high-level syntax for CQL. This
grammar file can be viewed in any text editor, but some integrated development environments (IDEs)
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provide richer support for interacting with ANTLR4 grammars. JetBrains provides a free community
edition of their Java IDE Intelli) that can be used for this purpose:

http://www.jetbrains.com/idea/download/

Once the Intelli) environment is installed, the ANTLR4 grammar plugin must be installed. In the IDE,
select File|Settings. In the settings dialog that opens, select Plugins under the IDE Settings category:

b/ | Settings
(¢ s
Version Control -
v Show: | All plugins =
XSLT File Associations Q@ ) Show: | All plugins ~ |

IDE Settings sortby:name ¥ | Android Designer

Appearance

* Android Designer

Console Folding Version: MN/A

#% Android Support %)
B

De_bu%er = This plugin provides visual editing support for
Editor i Ant Support ™ Android layout files. The following features are
;:maltg?'?dlmm i ANTLR v4 grammar plugin v available:

srna Ui ook % Byte Code Viewer ™ ® Android Layout Preview tool window.
External Tools w» Ability to create user interface of Android
File and Code Templates # Commander @ applications.
File Types o : ® Ability to toggle between modes.
General i Copyright ™ » Navigation between activities and their
HTTP Proxy # CVS Integration ¥ layout definition files.
Images i Eclipse Integration %}
Intentions i Git Integration %}
JavaFx
Keymap i GitHub %
Live Templates % Gradle [
Menus and Toolbars ¥ Groovy @
MNotifications . .
Passwords i hgdidea ™
Path Variables 110 Far laun A
Check or uncheck a plugin to enable or disable it.
CQuick Lists
Server Certificates | Install JetBrains plugin... | | Browse repositories... | | Install plugin from disk... |
TODO

m | Cancel | | Apply | | Help |
Click Browse repositories... and in the search, type ANTLR:
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b Browse Repositories
@'.' AMNTLR ) Qfl Category: All = |

Sort by: name ¥ TOOLS INTEGRATION

ANTLR v4 grammar plugin

ANTLR v4 grammar plugin

TOOLS INTEGRATION

& ANTLRWarks 20210 Ardkdrtr ik 18505 downloads

“ EepiToR 4 years ago Updated 7/

s+ SQL Code Assistant sotar Wl This plugin is for [T v4 grammars. Features: syntax

“  DATABASE & hours ago highlighting, syntax error checking, semantic error checking,
navigation window, live preview, parse tree view, profiler,
goto-declaration, find usages, rename tokens, rename rules.
Generates code in /genfpackageourGrammarRecognizer java
unless you override in the configuration dialog. Shortcut to
generate parsers is cirl-shift-G / meta-shift-G butit's in Tools
menu, popups. Code completion for tokens, rule names. finds
tokenVocab option for code gen ifthere is a tokenVocab option,
don'twarn about implicit tokens. shortcut conflicted with
grammar-kit plugin. Has live grammar interpreter for grammar
preview. Right click on rule and say "Test ¥ Rule”.
Changes to grammar seen in parse tree upon save of
grammar. Works with Intellij 13.x and requires 12.1.x

You can configure the QIELINE tool options per grammar file;
rinht-click in 2 arammar ar on a arammar elameant within the

HTTP Proxy Settings... ‘ | Manage repositories...

Right-click on the ANTLR v4 grammar plugin, and select Download and Install.

Once the plugin is installed, open the CQL g4 file in the IDE. To use the grammar, right-click on a
grammar rule, such as logic and select “Test ANTLR Rule”:
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grammar cgl;

# Parser Rules
lD-q" -
Copy Reference
|j_1 Paste

Paste from History...
Paste Simple
Column Selection Mode
Find Usages
Analyze
Befactor

£/ Falding
15k GoToe

Generate...

Lecal History

- Compare with Clipboard

File Encoding
@ Create Gist...

Generate AMTLR Recognizer
Configure ANTLR...

Ctrl+Alt+5hift+C

Ctrl+V

Ctrl+Shift+

Ctrl+Alt+Shift+Y
n)*

Alt+5hift+Insert

Alt+F7

Alt+|nsert )2

Ctrl+5hift+G

Test AMNTLR Rule

This will bring up the ANTLR Preview window which will then allow you to type CQL, and will parse and
verify the input, as well as show a parse tree for the statement:

ANTLR Preview " L
Start rule: logic logic
library CM3153 wersion '2"
libraryDefinition statement
let InDemographic = Rge() >= 1& and Rge() < 24 |
library CMS153 wersion '2' letStatement
let InDemographic = expression
expression ane expression
expression == expression expression =< expression

expressionTerm  expressionTerm  expressionTerm  expressionTerr

expressionTerm ([ ) teim expressionTerm ([ ) term
ter|m I'rte|ra| term literal
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Viewing the ELM UML Model

The XMl format used to distribute the ELM UML Model is a standard format for physical representation
of UML Models, and any standard model viewer will be able to display it. In addition, the Enterprise
Architect (eap) file is included, which can be viewed with the free Enterprise Architect Viewer from
Sparx Systems, available here:

http://www.sparxsystems.eu/enterprisearchitect/ea-lite-edition/

Viewing the XML Schemata
The XML Schemata for the ELM physical model are distributed as standard XSD files, and any standard
XSD viewer such as Altova XML Spy will be able to display it.
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