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Figure 1: NVCIS to FBCS interface – Overview 
 

 
 

Figure 2: NVCIS to HCPS interface – Overview 
 
 
 
CPRS provides clinicians, managers, support staff, researchers, and others an integrated patient 
record system. VistA software for Pharmacy, Lab, Radiology, Allergy Tracking, Consults, 
Dietetics, Progress Notes, Problem List, Scheduling, Bed Control Admission, Discharge, and 
Transfer (A/D/T), Kernel, VA FileMan, Vitals, Primary Care Management Module (PCMM), 
Patient Care Encounter (PCE), Text Integration Unit (TIU), Authorization Subscription Utilities 
(ASU) and Clinical Lexicon packages was written or modified to support and communicate with 
CPRS. Order Entry/Results Reporting (OE/RR) is the VistA package that supports the CPRS 
GUI. Together, these clinical components of VistA provide a single interface for physicians to 
manage patient care and records, as well as an efficient means for others to access and use 
patient information. 

 

A fully functional consulting package is included with CPRS. Integrated tightly with CPRS, the 
Consults package provides consult events such as ordering/requesting, tracking, and resulting. 
Consult events trigger notifications to appropriate health care providers who can then quickly 
react to the request or result. 

 

Communication between VistA packages participating in CPRS is accomplished through event- 
driven HL7 messaging. This approach allows multiple processes to subscribe to a single CPRS 
event. The structure and content of the HL7 message provides consistent data for processes 
subscribing to an event. Additional application programming interfaces (APIs) exist between 
OE/RR and ancillary packages to provide data not supported by HL7. 

 

2.2 Overview of the Business Process 
The Base Year enhancements of the NVCIS project with regards to CPRS will focus on the VA 
Provider referral entry from the CPRS/Consult package to FBCS and HCPS. 

 
2.2.1 Referral to HCPS 

 

The GMRC (Consult) VistA Parameter will be used to screen VistA Consult events (sign 
consult, update status, etc) that will be sent to HCPS via HL7. The consult event to HL7 message 
process for HCPS is illustrated below. 

 

 
 

Figure 3: VA Provider Referral - Two Way Interface from VistA to HCPS 
 
 
2.3 Assumptions 

 

Development will occur within the VistA Consult package, namespace GMRC for the Base year. 
This package is a Cache M-based product. Build components, necessary for the design, will be 
packaged into GMRC patches to be released using the Forum National Patch Module (NPM). 

 

2.4 Legacy System Retirement 
 

N/A 
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3.1.2 High-Level Application Design 
 

 
 
 
 

Figure 5: High Level Application Design – Consult to FBCS and HCPS 
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3.3.4 Conceptual Infrastructure Diagram 
 

 
 

Figure 7: Conceptual Networks and Environments 
 
 
 
3.3.4.1 Location of Environments and External Interfaces 

 

VistA Cache instances are located at VA Medical Centers or co-located at Regional Data Centers 
(e.g. many Region 1 sites are hosted at the Denver RDC). The ECD and HCPS are located in 
Austin at the FSC. 

 
 
 
3.3.4.2 Conceptual Production String Diagram 

 
 

Figure 8: Conceptual CPRS/Consult to HCPS String Diagram 
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4 System Architecture 
 

The system architecture for the NVCIS project enhancements will not change. The existing 
VistA Cache database will be modified in the CPRS/Consult application. The NVCIS project is 
dependent on development of HCPS receiver interface. 

 

4.1 Hardware Architecture 
 

There are no hardware requirements for the NVCIS project enhancements as hardware 
configuration varies from site to site. 

 

4.2 Software Architecture 
 

There are no software architecture changes for the NVCIS project enhancements. The existing 
VistA Cache database will be modified using patches in the GMRC (Consults) namespace to 
provide GMRC protocols and HL7 messages to be used/sent to HCPS. The NVCIS project is 
dependent on development by HCPS. 

 

4.3 Communications Architecture 
 

The NVCIS project enhancements do not require any new communication methods. 
 

5 Data Design 
 

The following data fields have been selected by the Purchased Care Business Office as the 
clinical fields to be sent to HCPS. These data fields are not currently part of a Non-VA Care 
consult as discreet data elements, nor will they be discreet data elements during any part of the 
Base Year or Option Year 1 Iterations for the NVCIS project. The data fields may be available as 
part of the Request/Consultation (#123) file, Reason for Request (#20) field, which is a VistA 
word processing field, after completion of the NVCC (national template roll-out) project. Until 
the NVCC roll-out, data within a Non-VA Care referral may be anything deemed important to a 
site, but not nationally consistent: 

• Type of Service 
• Specialty Service 
• Sub-specialty Service 
• Procedure Code 1 
• Procedure Code 2 
• Procedure Code 3 
• Quantity/Frequency 
• VA Referring Provider NPI 
• Designated Facility Number 
• Facility Station Number 
• Tooth Number 
• Area 
• Surface 
• All Skilled Service questions under GEC 
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• Test 
• Specimen Type 
• Location 
• DME Adaptive Equipment 
• Adaptive Evaluation & Training 
• Dialysis Authorization Number 

 
 
The Reason for Request field will be available to FBCS via an RPC Broker API and will be sent 
to HCPS in the HL7 v.2 REF message using multiple NTE segments. 

 

6 Detailed Design 
 

6.1 Hardware Detailed Design 
 

The NVCIS project enhancements use existing VistA databases and have no additional hardware 
requirements. 

 

6.2 Software Detailed Design 
 

This section of the SDD provides the following conceptual and detailed design associated with 
the software deliverable. 

 
6.2.1 Conceptual Design 

 
6.2.1.1 Product Perspective 

 

The VA implementation of HL7 requires understanding of event, server, and client Protocols, 
Applications, Logical Links, and other settings such as VistA HL7 Transport Layers and Lower 
Layer Protocols. New NVCIS protocols will be attached to the GMRC EVSEND OR event to 
capture consult messages when entries are filed, updated, or cancelled. The new events will 
convert the current ORR and ORM message to the appropriate HL7 v2.5 REF message (I12, I13, 
I14) depending on the event, and send the message to the VistA HL7 queue to be sent to HCPS. 

 
6.2.1.1.1 User Interfaces 

 

The CPRS and Consult/Request Tracking applications utilize both a Character-based User 
Interface (CHUI) and GUI. The Consult/Request Tracking GUI is accessed via CPRS. HCP/RAS 
utilizes a GUI. 

 

To maintain consistency within and across VistA, the CPRS and Consult/Request Tracking user 
interface and design elements will conform to the SAC standards. The interface employs 
characteristics as close to MS Windows-based applications as possible. Users will find that some 
functionality may not be common to MS Windows-based applications, but common to VistA. 
Standard VA FileMan lookups are used at prompts when required. 

 
6.2.1.1.2 Hardware Interfaces 

 

N/A 
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NVCIS will provide an interface to allow the submission of the referral to HCPS via HL7 v2.5 REF 
messages. The HL7 components necessary for this interface will be released via patch GMRC*3.0*75. 
The following HL7 messages will be utilized: 

 

• REF^I12 will be used to send new referrals to HCPS 
 

• REF^I13 will be used to send and receive updated referrals 
 

• REF^I14 will be used to send cancelled or discontinued referrals to HCPS 
 

6.2.1.1.3.1.1 Local Data Structures 
 

The project team will create GMRC entries in the following files to process consult events to 
HCPS: 

 

• PROTOCOL (#101) 
 

• HL7 APPLICATION PARAMETER (#771) 
 

• HL LOGICAL LINK (#870) 
 

There are no new VistA data files. The new mail group will be contained in the existing MAIL 
GROUP File #3.8. The new HL7 components will be contained in the existing PROTOCOL File 
#101. The new logical link will be contained in the HL LOGICAL LINK File #870. 

 

6.2.1.1.3.1.2 GMRC Fee Services Parameter 
 

A new system parameter, GMRC FEE SERVICES was created in GMRC*3.0*74 to indicate 
services that are used for a Non-VA Care (Fee Basis) consult as the ‘To Service’. This parameter 
is managed by menu option, Define Fee Services [GMRC FEE PARAM] placed under the 
GMRC MGR option. The data contained in this parameter is a list of pointers to REQUEST 
SERVICES (#123.5) file. 

 

Upon selecting the Define Fee Services [GMRC FEE PARAM] option, the user is given the 
ability to edit the list of services being referred to Non-VA providers. This list presents only 
Non-VA Care consults and can be used to filter the retrieval or transmitting of data to HCPS. 

 
6.2.1.1.3.2 HCPS  CPRS/Consult 

 

HCPS will provide an interface to provide updates to the Consult package. 
 
 
HCPS will send a REF^I13 to CPRS for updates to the referral. The updates will be 
notes/comments and status changes that have been added in HCPS. Progress notes will also 
include Hospital Notifications based upon the manual process/workaround detailed in the 
Business Processes Flow diagram.  Refer to section A.2 (Business Process Flow Diagram). 

 

The workaround to support hospital notifications will be processed utilizing the MAKEADD^TIUSRVP2 
API to create an addendum in CPRS. This workaround is dependent upon the patient existing in RAS so 
that a HN can be created and the authorization approved.  Once approved, a new Progress Note for the 
patient in CPRS is created using existing functionality.   In RAS, a user records the decision and clinical 
notes. The signed/completed Progress Note in RAS triggers the transmission of the appropriate note(s), 
known as Addendums, to CPRS including the identifier of the previously created Progress Note 
automatically. 
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These changes will be stored in VistA/CPRS upon processing the incoming message from 
HCPS. No other data fields in the Consult will be changed from HCPS. Any updates coming 
from HCPS will ONLY be added as a note/comment in the Consult. Please refer to section 
7.2.1.1 (Data Assembly Characteristics – REF Message) for the required segments that will be 
included in the HL7 message. The DG1 segment is optional and HCPS will not be sending this 
segment back. For the most part, HCPS will send original information sent in the initial REF^I12 
from VistA for all required fields. Non-required fields will be ignored (a blank will be sent from 
HCPS). 

 
 
The interface is triggered when an update is made to the consult within HCPS such as adding an 
appointment date/time, referral status or other basic communication. The consult message update 
data will then be processed and stored in the VistA database. 

 
6.2.1.1.4 Communications Interfaces 

 

The following communication interfaces will be utilized during development: 
 

• Non-VA Provider Referral Request Enhancement – ANSI X12 
 

• CPRS-HCP Interface – HL7 
 
6.2.1.1.5 Memory Constraints 

 

N/A 
 
6.2.1.1.6 Special Operations 

 

N/A 
 
6.2.1.2 Product Features 
Modifications related to GMRC*3.0*75 include the following features: 

• A new bi-directional interface between CPRS and HCPS shall provide the following 
capabilities: 

o Sends CPRS/Consult information and status to update HCPS 
o Sends HCPS Authorization information and status to update CPRS/Consult 
o Provides Station specific capability to configure which Referral Templates are 

sent from CPRS to HCPS 
 
6.2.1.3 User Characteristics 

 

VA Providers (including residents, attending providers, and so forth), HCP Clerks, 
Consult/Request Tracking Users, and Information Resources Management (IRM) will be using 
these application enhancements. 

 
6.2.1.4 Dependencies and Constraints 

 

The following constraints will affect this project: 
 

• Health Insurance Portability and Accountability Act (HIPAA) Compliance mandates for 
EDI transactions 

• ANSI X12 278 – Health Care Services Review standards 
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• The Health Level 7 (HL7) Version 2.5 standards 
• VA Standards and Conventions for Massachusetts General Hospital Utility Multi- 

Programming System (MUMPS or just M) development 
• VA Standards and Conventions for Generic User Interface (GUI) development 
• VA Technical Reference Model (TRM) 

 

The following external partners and organizations must be able to accommodate the 
modifications made within the VistA CPRS and Consult/Request Tracking applications within 
the deadlines for the NVCIS project: 

 

• HCP 
• FSC 

 
6.2.2 Specific Requirements 

 
6.2.2.1 Database Repository 

 
6.2.2.2 System Features 

 

Existing VistA applications are being modified for this enhancement to support a bi-directional 
interface between CPRS and HCPS. 
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6.2.2.3.11 Remote Procedure Call (RPC) 
 

The NVCIS project enhancements do not require any new communication methods. The HL7 
interface to HCPS will modify the GMRC (Consult) namespace to add HL7 components and use 
the existing VistA HL7 package for communications. 

 
6.2.2.3.12 Constants Defined in Interface 

 

N/A 
 
6.2.2.3.13 Variables Defined in Interface 

 

N/A 
 
6.2.2.3.14 Types Defined in Interface 

 

N/A 
 
6.2.2.3.15 GUI 

 

N/A 
 
6.2.2.3.16 GUI Classes 

 

N/A 
 
6.2.2.3.17 Current Form 

 

N/A 
 
6.2.2.3.18 Modified Form 

 

N/A 
 
6.2.2.3.19 Components on Form 

 

N/A 
 
6.2.2.3.20 Events 

 

N/A 
 
6.2.2.3.21 Methods 

 

N/A 
 
6.2.2.3.22 Special References 

 

N/A 
 
6.2.2.3.23 Class Events 

 

N/A 
 
6.2.2.3.24 Class Methods 
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N/A 
 
6.2.2.3.25 Class Properties 

 

N/A 
 
6.2.2.3.26 Uses Clause 

 

N/A 
 
6.2.2.3.27 Forms 

 

N/A 
 
6.2.2.3.28 Functions 

 

N/A 
 
6.2.2.3.29 Dialog 

 

N/A 
 
6.2.2.3.30 Help Frame 

 

N/A 
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6.3 Communications Detailed Design 
 

The NVCIS project enhancements do not require any new communication methods. The HL7 
interface to HCPS will modify the GMRC (Consult) namespace to add HL7 components and use 
the existing VistA HL7 package for communications. 

 

Communication between CPRS/Consult and HCPS will take place through new HL7 v2.5 REF 
messages sent from CPRS/Consult to HCPS when a Consult event (signed order, status update, 
etc) is created in the CPRS/Consult package. 

 

The VistA Consult package contains the GMRC EVSEND OR event in the PROTOCOL (#101) 
file to notify subscribers when consult events are triggered (signed consult, status update, 
completed consult, etc). 

 

The NVCIS development team will create a protocol that can be added in the ITEM multiple of 
the GMRC EVSEND OR protocol to capture consult events for HCPS. The following VistA 
HL7 components will be created for this enhancement: 

 

 
 

HL7 Applications: 
NAME: GMRC HCP SEND 

HL7 ENCODING CHARACTERS: ~^\& HL7 FIELD SEPARATOR: | 
 
NAME: GMRC HCP RECEIVE 

HL7 ENCODING CHARACTERS: ~^\& HL7 FIELD SEPARATOR: | 
 

HL Logical Link: 
NODE: GMRCHCP   LLP TYPE: TCP 

DEVICE TYPE: Non-Persistent Client  AUTOSTART: Enabled 
TCP/IP SERVICE TYPE: CLIENT (SENDER) PERSISTENT: NO 
RETENTION: 30 

**Note** This entry must have an IP and Port assigned during site testing for 
sites that will be testing the HCP Pilot only. 
 

Protocols: 
NAME: GMRC CONSULTS TO HCP ITEM TEXT: Consults to HCP 

TYPE: action ENTRY ACTION: D EN^GMRCHL7H(.XQORMSG) 
**Note** This entry will be manually added to the GMRC EVSEND OR protocol 
during site testing and roll-out for the HCP Pilot. 
 
NAME: GMRC HCP REF-I12 SERVER 

ITEM TEXT: Consult REF-I12 Message to HCP 
SUBSCRIBERS: GMRC HCP REF-I12 CLIENT 
 
NAME: GMRC HCP REF-I12 CLIENT 

ITEM TEXT: Consult REF-I12 Message to HCP 
 
NAME: GMRC HCP REF-I13 SERVER 

ITEM TEXT: Consult REF-I13 Updates to HCP 
SUBSCRIBERS: GMRC HCP REF-I13 CLIENT 
 
NAME: GMRC HCP REF-I13 CLIENT 

ITEM TEXT: Consult REF-I13 Updates to HCP 
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NAME: GMRC HCP REF-I14 SERVER 
ITEM TEXT: Consult REF-I14 Cancel Message to HCP 

SUBSCRIBERS: GMRC HCP REF-I12 CLIENT 
 
NAME: GMRC HCP REF-I14 CLIENT 

ITEM TEXT: Consult REF-I14 Cancel Message to HCP 
 
 
 
6.3.1 Communications Methods 

 

CPRS/Consult and HCPS communicate through the VistA HL7 package interface using TCP/IP 
asynchronous communication. 

 

ECD must provide the TCP/IP Address and TCP/IP Port that the link will use to send REF 
messages and receive ACK responses. See the VistA HL7 package documentation for details on 
interface communications. 

 

Interface Initiation 
 

The HL7 interface to HCPS will be initiated by events generated by the Consult/Request 
Tracking package using the GMRC EVSEND OR protocol. Protocol events will be processed 
and HL7 v2.5 REF messages will be created and sent to the VistA HL7 package using the 
GENERATE^HLMA supported API for delivery to HCPS. 

 

Flow Control 
 

VistA HL7 handles all flow control for sending, receiving, error control, message recovery and 
commit acknowledgements for HL7 messages sent from VA system to system. The data will not 
overflow any VistA HL7 parameters for the maximum length of the message or a segment. 

 
6.3.2 Performance Requirements 

 

Transmission of the HL7 v2.5 REF messages from CPRS/Consult to HCPS will take place on a 
near real-time basis after Non-VA Care Consult events are triggered within VistA. This 
transmission will be for a single record and will not adversely affect the VA network. 

 

Processing time is dependent on VA network capabilities. These are outside the control of the 
NVCIS project. See the VistA HL7 manuals for information on retries, timeouts, and network 
issues. Typically once the number of retries is exceeded the link is shut down, saving the 
messages in the queue to be processed once technical issues with the interface are resolved. For 
benchmarking of typical VistA  VA network system HL7 messages contact the HL7 
Administration team or FSC administrators receiving HL7 messages from other VistA packages 
(e.g., Integrated Billing). 



Non-VA Care Interface Support CPRS - HCPS SDD 44 February 2014 
 

7 External Interface Design 
 

The CPRS enhancement will include specifications for the HL7 message to be sent from VistA 
Consult to HCPS. 

 

7.1 Interface Architecture 
 

Interfaces being created or modified by the NVCIS project include: 
 

1.   New HL7 messages from CPRS/Consult to HCPS. 
 

2.   New HL7 messages from HCPS to CPRS/Consult. 
 

7.2 Interface Detailed Design 
 

 
 
7.2.1 Message/File Requirements 

 

Data pertaining to the Consult will be sent via HL7 v2.5 REF messages. The following new 
messages will be developed to support this enhancement: 

 

• REF-I12 will be sent from CPRS to HCPS for new referrals (signed Non-VA Care 
Consult). NTE segments will contain “Reason for Request” header and Non-VA Care 
Referral template data. 

 

• REF-I13 will be sent from CPRS to HCPS for status updates and resubmitted referrals. 
NTE segments will contain “Activity Comment” header and Non-VA Care Referral 
template data. 

 

• REF-I13 will be sent from CPRS to HCPS for complete and addended note referrals. 
NTE segments will contain “Progress Note” header and Non-VA Care Referral template 
data. 

 

• REF-I13 will be sent from HCPS to CPRS for status updates. 
 

• REF-I14 will be sent from CPRS to HCPS for cancelled or discontinued referrals. NTE 
segments will contain “Activity Comment” header and Non-VA Care Referral template 
date. 

 

• HL7 v2.5 ACK messages will be returned HCPS in enhanced mode as follows: 
 

o Commit accept (CA) in MSA-1 acknowledgment code if the message can be 
accepted for processing 

 

o Commit reject (CR) is MSA-1 acknowledgment code if one of the values of 
MSH-9 message type, MSH-12 version ID or MSH-11 processing ID is not 
acceptable to the receiving application 

 

o Commit error (CE) in MSA-1 acknowledgment code if the message cannot be 
accepted for any other reason 

• HL7 v2.5 ACK messages will be returned to VistA from ECD when parsing issues occur. 
Each HL7 REF message contains data pertaining to the creation, modification, or cancelling of a 
Fee Basis referral. 
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VistA MSH.16 does not support ER to just return Application Acknowledgments for errors, so 
all messages required acknowledgment – either AA or AE in the MSA. 
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9 System Integrity Controls 
 

The design for the NVCIS enhancement uses existing HL7 interface and communications with 
security measures in place for this technology within VA. 
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10 Approval Signatures 
 

The signature below is an acknowledgement that the signatory understands the purpose and 
content of this document. 
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Date 
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• Primary Developer checklist 
 

• Secondary Developer Checklist 
 

• Software Quality Assurance (SQA) Checklist 
 

• Product Component Testing Results 
 

• Software Source Code 
 

• Master Test Plan 
 

• Test Evaluation Document 
 

• Production Operations Manual 
 

• User Guide 
 

• Technical Manual 
 

• Security Guide 
 

• CI/ST Defect Log 
 

• CI/ST Evaluation Summary 
 

• CI/ST Execution Log 
 

• User Functionality Defect Tracking Spreadsheet 
 

• User Functionality Defect Log 
 

• User Functionality Evaluation Summary 
 

• User Functionality Execution Log 
 

• Deployment Plan 
 

• Version Description Document 
 

• Defect Resolution Plan 
 

• Defect/Fix Status Report 
 

• Final Software Source Code 
 

• Initial Operating Capability Entry Request and Exit Summary 
 

• Package/Patch Completion Transition Document 
 

• National Deployment Addendum Issue Brief 
 

• Software Release Request 
 

• Knowledge Transfer Training Material 




