£ OSEHRA

Open Source Electronic Health Record Agent

Instructions for Establishing and Testing
the OSEHRA Code Base

Purpose

This document describes the steps required to obtain the OSEHRA open source VistA codebase from the
OSEHRA code repository, establish a working test environment, execute the tests, and view the results
on the OSEHRA Software Quality Dashboard.

The document comprises six sections corresponding to:

e (Obtaining and installing required auxiliary programs

e Obtaining the testing code (fixtures and drivers)

e Configuring the environment
0 |Installing Intersystems Caché
0 Importing the OSEHRA Code Base into Caché
0 |Installing GT.M
0 Importing the OSEHRA Code Base into GT.M
e Setting up the testing environment

e Running the tests and uploading testing results to the OSEHRA Software Quality Dashboard, and

e Reviewing the results.




Obtaining and Installing Required Auxiliary Programs

Testing the code requires several auxiliary programs to be available in the testing environment. The first
component is a test driver, CMake, that configures the testing system, manages the generation of
automatic tests from a template, executes the tests, and reports test results to the OSEHRA Software
Quality Dashboard. In addition, some of the tests require scripting of user responses. For GT.M
installations, the Linux utility Expect provides the scripting interface, while for Caché on Windows, this
support is provided by the native scripting ability of the Caché Terminal. Instructions on how to obtain
and install these programs follow.

CMake testing utility
The testing capabilities are contained within the CMake family of programs. Installers for Windows,
Linux and Mac can be downloaded from: http://cmake.org/cmake/resources/software.html. Go to the

website, select the appropriate binary release and follow the instructions on installing CMake.

Scripting interfaces to OSEHRA codebase

The testing currently supports two types of MUMPS environments: Caché on Windows and GT.M on
Linux. Both programs use an interface to script the interaction with XINDEX.

For GT.M on Linux, we support Expect as the interface to the OSEHRA code base. Expect is available
from SourceForge at http://sourceforge.net/projects/expect/ or through “sudo apt-get install expect.”

For Caché on Windows, we do not require an external program to interface to the OSEHRA code base.
The Caché Terminal has its own scripting ability which will be utilized for this purpose. This will be
installed with the Caché system.

Git

Git can be downloaded from http://git-scm.com . It is a “free & open source, distributed version control
system designed to handle everything from small to very large projects with speed and efficiency.” It
allows developers to create their own instances of a repository and submit changes to it and, if
permission is given, submit those changes to the original repository. Standard installation scripts and
documentation are available directly from the Git website.

Python
Python is a scripting language used to manage the packing and unpacking of the OSEHRA code base. It
is free and Open Source. Python can be downloaded from http://www.python.org/download/ using the

instructions on the web site.

Return to the Beginning
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Obtaining the Testing Code

The OSEHRA testing suite is maintained separately from the OSEHRA VistA source and must be
downloaded independently. It is published in a repository hosted at

http://code.osehra.org/OSEHRA-Automated-Testing.qgit

Use Git to make a local clone of this repository:

$ git clone http://code.osehra.org/0SEHRA-Automated-Testing.git
$ cd OSEHRA-Automated-Testing

We will refer to the location of the folder containing the testing code as the Testing Source Directory.

Return to the Beginning
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Configuring the Testing Environment
VistA requires an underlying MUMPS environment. OSEHRA currently supports two options: Caché for
Windows systems and GT.M for Linux systems.

Installing InterSystems Caché

The following instructions were adapted from Nancy Anthracite’s document entitled
InstallingVistAWithSingleUserVersionCache5.2, which was created to guide a user through installing
InterSystems Caché onto a Windows operating system. The instructions were using an older version of
Caché; this uses the most recent trial version and shows the most recent Management Portal interface.

Trial versions of the Caché installer can be downloaded from
http://download.intersystems.com/download/register.csp. This installation guide uses Caché 2011.1.
If you already have a Caché installation and are looking to install VistA as an additional database, you do
not have to re-install Caché. Please use your existing installation and pick up the instructions at the
point where the folder is created within the mgr folder.

Download and Install Caché

Download the Caché installer from the above link and double click on the downloaded .exe file. The
first window that requires interaction is the Licensing Agreement shown in Figure 1. Agree to the
license in order to continue in the installation process.

2l Caché - Installatio =

InterSystems J#

e rnen (ACHE

Please read the following license agreement carefully.

CLICE-THRCUGH END USER LICEWNSE & SERVICES AGREEMENT

1. This Click-Through Agreement (“Agreement®™) iz between
InterSystems Corporation (“ISC”) and the user

(hereinafter ™“you”™) installing ISC's proprietary

software (the “Licensed Software”™) and/or services
(“Services"™) from ISC. These terms constitute a

“default” agreement between you and ISC upon

installation of the Licensed Software; this Agreement

will govern vour use of the Licensed Software in the -

(711 accept the terms in the license agreement Print

@ I do not accept the terms in the license agreement

Figure 1 - License agreement within the Caché installation wizard.
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The next window, Figure 2, asks to set the directory in which Caché will be installed. Most users will be
able to accept the default path. If more than one instance is found on the machine, the next instances
will be denoted with a number appended to the end of the instance name.

il Caché - Installatio [—-3 .,_|

InterSystems

Destination Folder H

Click Mext to install to this folder.

Install Caché to:

_,.-/ C:\InterSystems\TryCache,

Figure 2 - Setting the installation path for Caché

Once the install directory is set, the installer will display a summary of the instance that will be installed
in the process, Figure 3. There is the option to enter a license if you have one, but this is not a required
step for the current testing configuration. Figure 4 shows the final screen of the installation process.



InterSyatems

Ready to Install the Program HE

Click License to enter Caché license key now. You can enter Caché license key later using
System Management Portal.

Summary of installation options:
Action: Mew Install

Instance Mame: TRYCACHE

Installation Directory: C:\InterSystemsiTryCachel,

Installation Type:

Figure 3 - Summary of Caché installation options

InterSystams J*

Caché Installation Completed

Caché was successfully installed. Click Finish to exit the wizard.

You have the
world’s fastest and
most scalable Display the Getting Started page
object database.

INTERSYSTEMS

Figure 4 - Final window of Caché Installation

The first sign of a correctly installed and running instance of Caché is the Caché Cube in the taskbar
shown in Figure 5.



Figure 5 - Screenshot of Caché Cube in taskbar.

Getting Started

Start Cachée [TRYCACHE]
Stop Caché

Studic
Terminal
Management Portal

Documentation

Remote System Access 3
Preferred Server [TRYCACHE] »
About...

Exit

Figure 6 - The main menu that shows when the Caché Cube is clicked.

Clicking on the Cube will open a menu, Figure 6, that displays the options to interact with the Caché
database. The next test to ensure that your Caché instance is working is to open the documentation.
This will bring up the documentation home page in your default web browser (Figure 7).

Ccf JO localhost:57772/csp/docbook/DocBook. ULHomePageZen.cls

InterSystems Online Documentation

INTERSYSTEMS ~ Documentation rome page

Home | Management Portal | Index

Getting Started Master Index Feature Map Class Reference Search Page

General
I Reset | [Group By Type | el_(cme to the InterSystems online docum_emaﬁun. ) )
= Click on one of the documents below to find more information.

You can use combinations of the buttons an the left to find out about specific topics.

it set Press Reset to start again.

[Administration ][ Security | GerTing STarTED wiTH CAcHE
Development Installation . 5
‘ = | l Introduction to Caché
Provides an overview of the features and major components of Caché.
Document Type Supported Platforms
\ Guides H References | Lists the platforms supported by this release of Caché, Ensemble, and HealthShare.
‘ Tutorials | ‘ Articles |

Caché Release Notes
Lists new features in recent Caché releases.

Language
[_sasic_ |[ c== ] | Caché Upgrade Checklists
‘ TR H Mulavalue | Discusses important topics to consider in moving systems to specific Caché releases.
[ Objectscript |[[ Pel | | Caché Installation Guide
‘ Python H HTML | Describes the process of installing Caché on your system.
I CSP Il ZEN |

InterSystems Copyright and Trademark Information
‘ -NET H SOAP | Describes copyright information for content that appears in InterSystems products.

Figure 7 - Documentation font page in the web browser Google Chrome.




€« Cc fi | ® localhost57772/csp/docbook/DocBook ULSearchPageZen.cls

INTERSYSTEMS

InterSystems Online Documentation

Key Word Search

Home | Management Portal | Index

DOCBOOI( \ | [Search] [Search the Web |

Figure 8 - The search window of the Caché documentation.

Configuring Caché

Once Caché is installed, it is time to create the proper folders and environment to run the VistA instance
within Caché. The first step is to go to the mgr folder of Caché and create a new folder as in Figure 9.
This folder will hold the database file cache.dat that will contain the VistA routines and globals.

3
Organize « = Open Include in library « Share with + Mew folder == - 0] @
% Favorites MName Date modified Type . Size -+ |

Bl Deskiop ). cache 9/28/2011 9:14 AM File folder
.. joesnyder . cacheaudit 9/28/2011 9:14 AM File folder
| Dropbox L. cachelib 9/28/2011 9:06 AM File folder
=l Recent Places . cachetemp 9/28/2011 9:14 AM File folder
& Downloads . docbook 9/28/2011 9:14 AM File folder
.. journal 9/28/2011 9:06 AM File folder
=l Libraries ). Locale 9/28/2011 9:04 AM File folder =
@ Deocuments .. samples 9/28/2011 9:06 AM File folder
d‘! Music ). stream 9/28/2011 9:06 AM File folder
&= Pictures | .. Temp 9,/28/2011 9:06 AM File folder
B Videos | user 9/28/2011 9:06 AM File folder
L WML 9/28/2011 9:05 AM File folder
L Computer a-!'@ 4456.dmp 9/13/2011 12:21 AM Crash Dump File 4,685 KB
& 05 (C) 23972.dmp 9/13/2011 3:17 AM Crash Dump File 4,685 KB L
5® Share (\kitwarenas5) (Y a.s'@ 25228 .dmp 9/13/2011 3:19 AM Crash Dump File 4,685 KB
L share (\kitwarenas2) (£ || CACHE.DAT 9/28/2011 914 AM DAT File 47,104 KB
L] cboot F/22/2011 1:50 AM File 52 KB
“j Metwark L | clockjd 9/28/2011 %:05 AM File O KB
L | clockwd 9/28/2011 9:05 AM File 0 KB
|| startup.last 9/28/2011 9:06 AM LAST File 1KB -
Temp Date modified: 9/28/2011 9:06 AM
l File folder

Figure 9 - mgr folder prior to creation of VistA folder

In the example shown in Figure 10, the folder has been given the name “VistA”. While the choice of
name has no bearing on the installation, the testing code requires that the Namespace name chosen
in Figure 21 matches the folder name created in this step.
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Organize - =3 Open Include in library - Share with - Mew folder == - il l@'
X Favorites Mame Date modified Type Size Gl

Bl Desktop . cache 9/28/2011 9:14 AM File folder
. joesnyder . cacheaudit 9/28/2011 9:14 AM File folder
| Dropbox . cachelib 9/28/2011 9:06 AM File folder
&l Recent Places cachetemp Q28,2011 9:14 AN File folder
4 Downloads . docbook 9/28/2011 9:14 AM File folder
. journal 9/28/2011 9:06 AM File folder
a Libraries . Locale 9/28/2011 9:04 AM File folder b=
3 Docurments . samples 9/28/2011 9:06 AM File folder
.J‘f Music . stream 9/28/2011 9:06 AM File folder
(& Pictures . Temp 9/28/2011 9:06 AM File folder
B8 videos user 9/28/2011 9:06 Al File folder
| b vistA 9/28/2011 9:15 AM  File folder |
1M Computer . WMI 9/28/2011 9:05 AM File folder
& os(c) 5 4456.dmp 9/13/2011 12:21 AM  Crash Dump File 4,685 KB B
5@ Share (\\kitwarenas5) (Y g'g 23972.dmp 9/13,/2011 3:17 AM Crash Dump File 4 685 KB
e share (Vikitwarenas2) (£ £ 25228.dmp 9/13,/2011 3:19 AM Crash Dump File 4,685 KB
L_| CACHE.DAT 9/28/2011 9:14 AM DAT File 47,104 KB
€ Network L | eboot T/22/2011 1:50 AM File 52 KB
L_| clockjd 9/28/2011 9:05 AM File O KB
|| clockwd 9/28/2011 9:05 AM File 0 KB -
Vista Date modified: 9/28/2011 %:15 AM
J File folder

Figure 10 - mgr folder post-creation of VistA folder

At this point we are ready to stand up the VistA instance. Right click on the Caché cube and select
Management Portal of Caché (Figure 11). This link will open a Management Portal web page as shown in
Figure 12. Click on System Administration to show administrative options.

Getting Started

Start Caché [TRYCACHE]
Stop Cache

Studic
Terminal
Management Portal

Documentation

Remote System Access 2
Preferred Server [TRYCACHE] k
About...

Exit

Figure 11 - Management Portal link in Caché



“ TRYCACHE -

C M| @ localhast:57772/csp/sys/UtilHome.csp

Home | Azout | Help | Logout

Welcome, UnknownUser

Server:

User: UnknownUser

) Cacheé
Mamespace: %SYS Switch

Licensed to: Cache Evaluati

by InterSystems

Search: |

Management Portal

System Dashboard

Databases

Backup »

Processes
Locks

Journals

“ System Operation

Shadow Servers »

Mirror Monitor

¥
1
-_—

Perform database
tasks.

Add to favaorites

' ’ System Explorer

Task Manager »

System Logs »

System Usage

’ System Administration

License Usage »
CS5P Sessions
Background Tasks
Diagnostic Reporis

Figure 12 - Main page of the Management Portal

System Resource(s)

FYoAdmin_Operate

Custom Resource

Assign

System Administration shows those options that can be used to change the Caché system. Our goal is to
use the Configuration function to create and initialize an empty database that can then be filled with the
VistA routines and globals. Starting from Figure 13, click on Configuration, System Configuration, and

Local Databases to arrive at Figure 14.

/4 TRYCACHE - Hor

= ﬁ](:) localhost57772/csp/sys/UtilHome.csp

Home | About | Help | Logout

Menu

Server:
User UnknownlUser

MNamespace: %SYS Switch

Licensed to: Cache Evaluation

Instance: TRYCACHE

Configuration »

Security »

Licensing »

DeepSee Encryption »

Enterprise Management

System Operation

System Explorer

System Administration

Display the list of System Adminstrative and
Configuration tasks

Figure 13 - System Administration page of Management Portal

Create the database by clicking on the Local Databases tab and then selecting Go.



/I 4 TRYCACHE - Hon
e ﬂ\l ® localhost:57772/csp/sys/Uti

Home.csp

Menu

Home | About | Help | Logout

Server

User: UnknownUser

Mamespace: %SYS Switch

Licensed to: Cache Evaluation [nstance: TRYCACHE

Search: |

A Mawe Configuration » System Configuration » Memory and Startup
n Security » Connectivity » Namespaces
Licensing » Mirror Settings » Local Databases
o DeepSee Encryption » Database Backup Seftings »  Remote Databases
Enterprise Management CSP Gateway Management | Journal Settings
System Operation S eeiPasia
wr Device Settings »

‘ ‘ System Explorer

\ System Administration

Figure 14 - System Configuration menu.

Additional Settings »

Local Databases

View or edit local
databases.

Add to favorites

System Resource(s)
%Admin_Manage

Custom Resource

Assign

This resulting page contains the list of all of the local databases Figure 15. All of the selections shown

were created automatically during the installation of Caché. Create a new database by clicking on the
“Create New Database” button. This will bring up a wizard (Figure 16).

/ » Local Databases
c

&

@ localhost:57772/csp/sys/magr/UtilSysDatabases.csp?CSPCHD=0010000100001aciGsui0a00002byEe2ec TMb45uw\fzBoDg--&CSPSHARE=1&Rece!

Menu

Home | About | Help | Logout

Local Databases

§

User. Unk

System > Configuration > Local Databases

Server Namespace: %SYS

Licensed to: Cache Evaluation

Instance: TRYCACHE

The following i Create a new database fabases:

Last update: 2011-09-28 09:2

‘Fﬁter: | :l Page size :20_ _Iz‘ ttems found: 8 ‘

Hame Directory Size (MB) | Status Resource Encrypted | Journal

CACHESYS | cilintersystemsitrycacheimary 45 | Mounted/RW | %DB_CACHESYS | No Yes Edit Globals
CACHELIB chintersystemsitrycache\mgricachelib\ 284 | Mounted/R %DB_CACHELIB No No Edit Globals
CACHETEMP | cilintersystemsitrycache\maricachetemph 11 | Mounted/RW | %DB_CACHETEMP | No No Edit Globals
CACHE clintersystems\trycache\mgricachel 1 | Mounted/RW | %DB_CACHE No No Edit Globals
CACHEAUDIT | C\interSystems\TryCache\maricacheaudit 1 | Unmounted | %DB_CACHEAUDT | No Yes = 5

DOCBOOK clintersystems\trycacheimgridocbookl 120 | Mounted/RW | %DB_DOCBOOK No No Edit | Delete | Globals
SAMPLES | C:interSy TryCache\mar 51 | Unmounted | %DB_SAMPLES | No No - | Delete

USER s TryC: oriuserl 1 | Unmounted | %DB_USER o Yes - | Dekete

Figure 15 - Local Databases page with pointer to Create New Database button.

Set the directory entry to the folder that you created (Figure 10) and set the database name. We
recommend using the same name as the folder, but this is not necessary. When satisfied, select next to

proceed to Figure 17.



() localhost:5TT72/cs Smgr/UtilSysDatabaseWizard.csp?lsRemote=08SMNAMESPACE= 8L

Database Wizard

This wizard will help you create a new database.

Enter the name of your

database: |V| STA

| ClnterSystems\TryCache\mgriWVistAl

Database directory:
Browse._ ..

(Base directory is empty. Please enter one or ‘Browse” to select one_)

| < Back |[ Mext = ]| Finish |[ Cancel ]

igure 16 - First page of the Database Wizard.

It is not necessary to change any of the default settings to enable testing and we recommend simply
hitting Finish to proceed to Figure 18. However, if there are known required settings for the current site,
these settings can be modified. Verify that the newly created database appears in the database listing.

6" Catabase Wizard - Google

() localhost57772/cs s/mgr/UtilSysDatabaseWizard. cspflsRemote=083SNAMESPACE= &
Database Wizard

Enter details about the database.

How big do you want the initial database to be?

Initial Size (MB):

Block size is the size of the blocks that the databases uses.
Block size for this database will be: BKB

Do you wish to journal globals in this database?

Journal globals:

You may create an Encrypted Database if Encryption is activated.
Encrypt Database? [ ] (Encryption is not activated)

[ <Back || Mext> |[ Finish |[ Cancel |

Figure 17 - Details of the Database Wizard



/i e

- c ﬂ\l © localhost:57772/csp/sys/mgr/UtilSysDatabases.csp? CSPCHD=0010000100001 aciGsui0a00002byEe2eo TMb45uwVzBoDg--&CSPSHARE=1&Recent=1

Menu Home | About | Help | Logout System > Configuration = Local Databases

Local Databases Server. [ETTTCH Namespace: %SYS
User Licensed to. Cache Evaluati Instance: TRYCACHE

Create New Database

The following is a list of the local databases: Last update: 2011-09-28 09:31:58.131
Fitter: ‘ :| Page size: ;:gq _IZ' tems found: 9
Hame Directory Size (MB) | Status Resource Encrypted | Journal
CACHESYS | chintersystemsMtrycacheimgrh 46 | Mounted/RW | %DB_CACHESYS | No Yes Edit Globals
CACHELIB clinter: acheimgricacheli 284 | Mounted/R %DB_CACHELIB No No Edit Globals
CACHETEMP | ciinter: yeacheimgry i 1 /RVW | %DB_CACHETEMP | No No Edit Globals
CACHE chintersystemsitrycacheimgricachel 1 | Mounted/RW | %DB_CACHE No No Edit Globals
CACHEAUDIT | Cnt 1 TryC: h i 1]|u t %DB_CACHEAUDT | No Yes - - -
DOCBOOK cintersystemsitrycache\mgridocbooky 120 | Mounted/RW | %DB_DOCBOOK No No Edit | Delete | Globals
SAMPLES c TryC: 51 | Unmounted | %DB_SAMPLES No No - | Deete =
USER ClinterSystems\TryCache\mgriuser\ 1| Unmounted | %DB_USER Ho Yes - Delete -
VISTA cintersystems'trycache\marivistal 1 | Mounted/RW | %DB_%DEFAULT No Yes Edt | Delete | Globals

Figure 18 - Database listing with the inclusion of the recently created VistA database.

We now will configure the namespace for the newly created database. Navigate back to the System
Configuration menu (Figure 19), click on the Namespaces option, and then click on the “Create New
Namespace” button (Figure 20) to open a wizard (Figure 21).

e ﬁ]o localhost:57772/csp/sys/UtilHome.csp

Menu Home | About | Help | Logout

SeNerm Namespace:%SYS Switch

User UnknownUser Licensedio: Cache Evaluation Instance TRYCACHE

Search: | |

é T Configuration » System Configuration » Memory and Startup Namespaces
n Security » Connectivity » Namespaces
Licensing » Mirror Settings » Local Databases E
o DeepSee Encryption » Database Backup Seftings » | Remote Databases View or edit namespaces.
Enterprise Management CSP Gateway Management Journal Settings
System Operation it i i
wr Device Settings » Add to favarntes
Additional Settings » Syatonm Rsssreols)
'. ' System Explorer Y%Admin_Manage
Custom Resource
\ System Administration Assign

Figure 19 - Choosing Namespaces from System Configuration Menu



» MNamespaces

€« =>C .ﬁg@Iocalhos‘[:5?‘?‘?‘2,*cs:J!sysﬁmgr,fU‘[:';'SysNames;Jaces.cs;J

Menu Home | About | Help | Logout System = Configuration » Namespaces

N Ser\«'en Namespace: %SYS
amespaces User. Licensed to. Cache B ion  Instance: TRYCACHE

Current Namespaces a ses for globals and routines: Last update: 2011

Fitter: | | Page size:izcl . tems found: 4 ‘
Hamespace | Globals Routines | Temp Storage
%SYS CACHESYS | CACHESYS | CACHETEMP = Global Mappings | Routine Mappings | Package Mappings

DOCBOOK DOCBOOK | DOCBOOK | CACHETEMP

=Y
=

Global Mappings | Routine Mappinas | Package Mappings | Delete

SAMPLES SAMPLES | SAMPLES | CACHETEMP E

=
=

Global Mappings | Routine Mappinos | Package Mappings | Delete

& |l
S

USER USER USER CACHETEMP Global Mappings | Routing Mappings | Package Mappings | Delete

Figure 20 - Namespace listing and button to create a new namespace.

In the wizard, enter the name of the namespace and then select the database created in Figure 16. Be
certain to name the Namespace the same as the folder created in Figure 10. Click on “Save” to finish
the Namespace creation and to return to the namespace listing.

» New Namespace =

«=C .ﬁ};{@Iocalhost:5???Zfcs;stys;’mgrfUt:';'SysNames;Jace.cs;J?S.’\IAMES?‘ACE:

Menu Home | About | Help | Logout System = Configuration > Namespaces = New Namespace
N N Sewen MNamespace: %SYS
ew Namespace Uzer UnknownUser Licenzedto Cache Evaluation Inztance: TRYCACHE

Use the form below to create a new namespace:

Name of the namespace: |VISTA

The default database for this namespace is a @ Local Database
" Remote Database

Select an existing database: | y|STA - c:lintersystems\trycache\mgrivistal |

Create New Database

Create a default Web application for this namespace

. ————
Copy namespace mappings from | Ei

Figure 21 - Choosing the name of the namespace and the database it maps to.

Verify that the new namespace is now in the list of current namespaces (Figure 22).

The next steps will be configuring the global and routine mappings, both of which are accessed from this
page. We will focus on the global mapping first.



€« = C .ﬂ‘f}:_{OIocalhost:5???2;’(5:3;’55;5;’,71grjUt:';’SysNamesnaces.csa

Menu Home | About | Help | Logout System = Configuration = Namespaces

N Servet Namespace: %5YS
amespaces User UnknownUser Licensedio. Cache Evaluation Instance: TRYCACHE

Create New Namespace

(Current Namespaces and their default databases for globals and routines:

Fitter: | | Page size: izu E tems found: 5
Namespace | Globals Routines Temp Storage
%SYS CACHESYS | CACHESYS | CACHETEMP - Global Mappings | Routine Mappings | Package Mappings -

DOCBOOK DOCBOOK | DOCBOOK | CACHETEMP

m
(=
=

Global Mappings | Routine Mappinas | Package Mappings | Delete

SAMPLES SAMPLES SAMPLES CACHETEMP

m
(=
=

Global Mappings | Routine Mappings | Package Mappings | Delete

USER USER USER CACHETEMP Edit | Global Mappings | Routine Mappings | Package Mappings | Delete
VISTA VISTA VISTA CACHETENMP Edit | Global Mappings | Routine Mappings Package Mappings | Delete

Figure 22 - Namespace listing with the new namespace in it. The boxes highlight the links for mapping globals and routines.

To create the new mapping, click on New Global Mapping (Figure 23). This opens the wizard in Figure
24

» Global Mapping ~ =

€« =>C .ﬁg@Iocalhost:5???2;csufsys;’mgr/%.?SCSD.UI.Por‘ta:Ma;}a:’ngs.os?:‘u’la;JTy;Je:G'-J?&SIDI:VISTA&SIDE:I&SNAMESDAC

Menu Home | About | Help | Logout System = Configuration > Namespaces = Global Mappings

Ser\.'er. MNamespace: %SYS

User UnknownUser Licensedio: Cache Evaluation Instance: TRYCACHE

Global Mappings

New Global Mapping | = 5

The global mappings for namespace VISTA are displayed below:

Global Subscript Database
No results

Figure 23 - Setting the Global Mapping.

For VistA, there is only one global mapping that needs to be made. First set the Global Database
location to the VistA database name, and for the Global Name enter “%Z*”. This will map all globals that
start with “%Z” to be specific to the VistA namespace. Click OK and the wizard will exit and display the
new mapping in the window (Figure 25). Be sure to click on Save Changes before navigating back to the
Namespaces page.



() localhost:57772/ csp/sys/mgr/UtilConfigGhlMapping.csp?SZEN_POPUP=1&SID1 =VISTARIsNew=18&SID2= &z

Global Mapping

Map a new global in namespace VISTA:

Global database location: |\.-'ISTA |E|

Global name: |%Z* |

Global subscripts to be mapped: | |

Subsipt reference must begin with an open parenthesis. Click here to
see examples.

Advanced

[ Apply | [ OK | [Close

igure 24 - Adding the %Z* mapping to the globals.

« Global

&« C @@ localhost:57772/csp/sys/mar/%25CSP.ULPortal Mappings.cls?MapType=Gbl&S$ID1=VISTA&SID2 =1 & SNAMESPACE=
S —_— — = =

Home | About | Help | Logout System = Configuration = Namespaces = Global Mappings

Global Mappings Server Namespace: %SYS
. UUser. UnknownUser Licensedto: Cache Evaluation Instance: TRYCACHE

[ Mew Global Mapping ] [ Save Changes ]

ltem(s) changed. Click ‘Save Changes' to save into the Configuration file or ‘Cancel Changes' ta discard.

The global mappings for namespace VISTA are displayed below:
Global Subscript Database
%Z* VISTA

Figure 25 - Page displaying the newly mapped globals.

The final step before Caché is ready for the import is to map the routines. From within the Namespaces
menu in the Management Portal, click on the Routine Mappings link (Figure 26) which will bring you to
the page that lists the current routine mappings for the VistA namespace.



€« = C ® localhost:57772/csp/sys/mgr/UtilSysNamespaces.csp?CSPCHD =0010000100001aciGsui0a00002byEe2e0 TMb45uwV/

Menu Home | About | Help | Logout System = Configuration = Namespaces

N Serveh MNamespace: %SYS
amespaces User. UnknownUser Licensedto. Cache Evaluation Instance: TRYCACHE

ate New Namespace

Current Namespaces and their default databases for globals and routines:

Fitter: | | Page size: izcl E tems found: 5
Namespace | Globals Routines Temp Storage
%SV CACHESYS | CACHESYS | CACHETEMP - Global Mappings | Routine Mappings | Package Mappings -

DOCBOOK DOCBOOK | DOCBOOK | CACHETEMP

m
=1
=

Global Mappings | Routine Mappinas | Package Mappings | Delete

SAMPLES SAMPLES | SAMPLES | CACHETEMP

m
=9
=

Global Mappings | Routine Mappings | Package Mappings | Delete

USER USER USER CACHETEMP Edit | Global Mappings | Routine Mappings | Package Mappings | Delete
VISTA VISTA VISTA CACHETEMP Edit | Global Mappings | Routine Mappings | Package Mappings | Delete

Figure 26 - Selecting the namespace mapping link.

Much like the globals, there are no current mappings. Click on the New Routine Mapping button (Figure
27) to bring up the mapping wizard again (Figure 28).

w Routine Map|

€« = C.: T @ localhost:57772/csp/sys/mar/%25CSP.ULPortal Mappings.cls?MapType=Rtn&$ID1=VISTA&SID2=1&$NAMESPACE=

Menu Home | About | Help | Logout System = Configuration = Namespaces = Routine Mappings

Server. Namespace: %SYS
User UnknownUser Licensedfo: Cache Evaluation Instance TRYCACHE

[ Rigve Routinto Mappmg ]M

The routine mappings for namespace VISTA are displayed below:

Routine Type Database
No results

Figure 27 - Adding new Routine Mappings.

Again select the database location that corresponds to the VistA database, enter “%DT*” into the
Routine name, and click Apply. This adds the first namespace mapping to the VistA database.



& Routine Mapping -

() localhost:57772/ csp/sys/mgr/UtilConfigRtnMapping.csp?SZEN_POPUP=1 &S0 = VISTA&IsMew=1&SID2= &z

)

Routine Mapping

Map a new routine in namespace VISTA

Routine database location: | VISTA E|

Routine name: |%DT*

Routine type:

[ Apply | [ OK | [Close]

Figure 28 - Entering the first routine mapping.

There are six other mappings that need to be entered in the same manner -

| %RCR | %XU* | %zIs* | %z0* %ZT* | %zv*

After the final mapping is set, click OK to be sent back to the Routine Mapping page. You should now
see the seven mappings from Figure 29 listed on the page. Click on the Save Changes button.

€« > C @@Iocalhos’[:5???2;‘csn,»’sysfmgrf°/c2SCSP.UI.POr‘tat.Ma;J;Js’ngs.c!s?MapTy;Je=Rtn&SID1?VISTA&SID2=1&SNAMESPACE:

Home | About| Help | Logout System > Configuration = Namespaces > Routine Mappings

Server. Mamespace: %SYS

e Evaluation Instance: TRYCACHE

Routine Mappings

[ New Routine Mapping ] [ Save Changes

ltem(s} changed. Click "Save Changes’ to save into the Configuration file or ‘Cancel Changes' to discard.

The routine mappings for namespace VISTA are displayed below:

Routine Type Database
%DT* VISTA
%RCR VISTA
YaXU* VISTA
%ZIS* VISTA
%ZO* VISTA
%ZT* VISTA
Yo Z\V*™ VISTA

Figure 29 - Final listing of Routine Mappings and the Save Changes button.



The final step of preparing the Caché installation for testing is to set the instance to allow TELNET
service. This is done though the System Administration > Security > Services menu (Figure 30).

/ & TRYCACHE-

= C ﬁ'.JOIocalhost:3???23c5:),-’5'_ufs,-*ut:' Home.csp

Home | About | Help | Logout

=== d tuchanka Namespace: %5YS Switch
User. UnknownUser Licensed to. Cache Evaluation Instsnce: TRYCACHE

Sear

A Configuration » Users Services
~- Home
[ ] Security » Roles g
Licensing » Resources @
o DeepSee Encryption » Services View or edit service definitions.
Enterprise Management Security Domains
» System Operation Applications »
SSL/TLS Configurations Add to favorites
X509 Credentials System Resource(s)
' ' System Explorer : B YAdmin_Secure
System Security Settings »
= Auditing 3 Custom Resource
8 . System Administration Security Advisor
s
Mobile Phone Service Providers Z

Figure 30 - Menu path to the Services option.

Click on Go to be brought to the menu which lists all services that are supported by Caché. Near the
bottom of the list you will see the “%Service_Telnet” listing (Figure 31). Click on the link to bring up the
“Edit Service” page (Figure 32).
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@ localhost:57772/csp/sys/sec/UtilSysServices.csp

: i = ——
Home | About | Help | Logout System > Security Menagement > Services
e e L
—— e User:  UnknownlUser Licenssd to: Cache Evaluation Insiznce: TRYCACHE
Senices are the primary means by which users and computers connect to Caché. The following services are currently available:
|H1et: { Pagesize: [ 20 [ ] Hems found: 15
Name Enabled|Public|Authentication Methods |Allowed Connections|Description Two-Factor Enabled
Wia  |Password, Unauthenticated) Unrestrict=d (Controls 0L or Objects Mo
s Paszword, Unzuthenticated | Unrestricted (Controlz CSF Gateway acoess Mo
ez  |Unauthenticated Unrestricted (Controls Cache Direct Ma
‘ez |Unauthenticated Unrestricted (Controls the Csl-in Interface Mo
Mo ‘es  |Unsuthenticated Unrestricted (Caontrols COMM ports attached to 2 Windows system |No
Yes Yes |Unauthenticated Unrestricted (Controls CTERM (TRM:pid) and the Windows Conscle [Mo
Mo [MA Umnrestricted (Controls this system as a DataCheck source (Mo
Mo i Linrestricted (Controls Enterprize Cache Protocol (ECF) Mo
¥ Lowgin ifzs No Password Unrestricted (Controls 5Y'STEM. Security. Login Mo
%Service MSMActivate |Mo M/A  |Unauthenticated Unrestricted (Controls MSM Activate Protocol Mo
%Service Mimor Mo (NiA (Controls Mirroring Mo
%Service honitor Mo Controls SNMP and remote Monitor commands Mo
Shadow (Cantrols if this system can be the source of 3 shadow|No.
Yes |Unauthenticated Unrestricted ‘Controls Telnet sessions on 3 Windows server (Mo
%Szrvice Weblink  [No Nia  [Unsuthenticated Linrestrict=d Controls Weblink (33
Figure 31 - The list of Services available to Caché
/ () Edit Service E |
: = - i
€« = ¢ ® localhost:57772/csp/sys/sec/UtilSysService.csp?$ID1=2%25Service Telnet&$SNAMESPACE=

Home | About | Help | Logout System = Security Management » Senvices > Edit Senvice
E j q o EB'\J'EIZ Memespace: %SYS
dit Service User:  UnknownUser Licensed to: Cache Ewaluation Insiznce: TRYCACHE

Edit definition for senice %Service_Telnet:

Service Name: %Service_Telnet
Description: Controls Telnet se=szions on a Windows server
Service Enabled:

Allowed Authentication Methods:
| Unauthenticated

Password

Cancel

Figure 32 - Edit Service page for %Service_Telnet.



To enable the Telnet session, simply check the box next to “Service Enabled” and then click “Save”
(Figure 33).

(o R — 3

€« = Cc .ﬂé_%@Iocalhost:5???2;’c5D;’sys,’sechtEiSySSewfce.csaj?SIDl=EfESSewice_Te:net&SN.ﬂ.MESDACE=

Home | About | Help | Logout System = Security Manasgement > Services > Edit Service
E j S o Eer\-'ar: Mamespacs: %S5YS5
dit Service User:  UnknownUser Licensed to: Cache Evaluation Instznce: TRYCACHE

Edit definition for senice Y%Senice_Telnet:

Service Name: %5Service_Telnet
Description: Controlz Telnet sessi
Service Enabled:

Allowed Authentication Methods:
Unauthenticated

[|Password

Figure 33 - Enabling the Telenet service.

After saving, the Services menu will now show that the Telnet service is enabled (Figure 34).

€« = C .ﬂg@Iocalhos‘[:5???2;’csU;’sys,’sec/Ut?iSysSew.’ces.cs;J

Home | About | Help | Logout System > Security Management > Semvices
S ] Een-'er: Namespace: %SYS
SEVICES User:  UnknownUser Licensed to: Cache Evaluation  Instznce: TRYCACHE

Senices are the primary means by which users and computers connect to Caché. The following services are currently available:

|ﬁm: [ | Pageske:[m [] items found: 15 |
Name Enabled| PublicjAuthentication Methods |-"\I|c‘..'-'ed Connections] Description Two-Factor Enabled
5 MiA Passmrd,lJnamminanedllJmE.trimed [Controls SQL or Objects Mo
ez |Paszword, Unzuthenticated|Unrestricted [Controls C5P Gatewsy acoess No
‘es  [Unawthenticated Unrestrict=d [Controls Cache Direct Mo
‘es  [Unawthenticated Unrestrict=d [Controls the Call-In Interface Mo
Yes L icated Unrestricted {Controls COMM ports attached to 2 Windows system |No.
ez |Unsuthenticsted Unrestricted [Controls CTERM (TRM:pid) and the Windows Console (Mo
[MNA Unrestricted (Controls this system 25 3 DataCheck source (No
[Mia Linrestricted (Controls Enterprise Gache Protocol (EGF) No
Neo Password Unrestricted [Controls 5Y'STEM. Security. Login Mo
L | i d Lin icted {Controls MSM Activate Protocol No
%Service Mirmor Mo [hia (Unrestnicted [Controls Mirmoring Mo
HEervice Monitor M MiA Unrestricted (Controls SNMP and remote Monitor commands No
SService Shadow Mo L Unrestricted (Controls if this system can be the sourcs of 3 Mo
$hService Telnst fes ‘es  [Unawthenticated Unrestrict=d [Controls Telnet sessions on a Windows server Mo
HService Wiblink Mo LT | i d Lin icted Controls Weblink No

Figure 34 - Services menu with Telnet enabled

Return to the Beginning




Importing the OSEHRA Code Base into Caché

Getting the code from Git and Packing into Caché Format
Starting from an empty Caché, we need to retrieve the routines and globals that will populate the VistA
environment from the OSEHRA Code Repository at code.osehra.org. Begin by bringing up a Git Bash

terminal from the installed Git system (Figure 35).

T vmowso . -

come to Git

Run 'git help git' to di |
Run 'git help <command> splay help a ¢ commands .

Figure 35 - Startup window for the Git Bash shell

The git interface is a command-prompt interface with much of the functionality that should be familiar
to Linux users; commands like “Is” and “cd” perform as they would in Cygwin shell or a Linux terminal.

Git specific actions are always preceded by the “git” command on the input line. The command “git --

help” displays a list of the most common commands (Figure 36).


http://code.osehra.org/

$ git
usage: git -version] [--e>
-path]

P --paginate|--no-pager] [--no-repl
[—ig1f dir ath=] [--work-t

e reposito
mmits, commit and working
d refs +rnm another repository

or reinitialize an existing one
elopment histories together
a director - a symlink
| Trum 1nd mﬂrgu W another sitory or a local branch

e remote_refs along with
J—purf 1Gui1 commits to th

fv a tag object signed with GPG

for more information on a specific command.

Figure 36 - Output of the “git --help” command.

To obtain a copy of the repository, create a directory (Folder) to hold the repository code and “cd” into
that directory. Enter the commands

$ git clone git://code.osehra.org/VistA-FOIA_git
$ cd VistA-FOIA

to make a local clone of the remote repository (Figure 37).



Welcome to Git (version 1.7.6-preview20110

Run 'git help git' to display the help index. )
Run "git help <commands>" to display help for specific commands.

$ mkdir /c/cygwin/home/joe.snyder /0SEHRA_SOURCE

$ cd | rgwin/home/joe. snyder /OSEHRA_SOURCE/

§ git clone git ode.osehra.org/VistA-FOIA.git
Cloning .

done.
a 0)

$ cd VistA-FOIA/

S
Figure 37 - Cloning the repository into an OSEHRA_SOURCE folder.

Within the Git repository, you can see the folders that contain all that is necessary to prepare the
routines and globals to be imported into the Caché instance. The Packages folder contains all of the
VistA FOIA software divided by package name. Inside each package directory lies a Routines directory
and a Globals directory. The latter contains globals divided up by the FileMan files they contain. The
Scripts folder contains OSEHRA python scripts and helper routines. The python scripts are used to pack
and unpack the routines.ro file, while the routines are used to import and export the globals from the
MUMPS environment.

Change directory (cd) into the the VistA-FOIA and execute the following two commands to prepare the
data for import (Figure 38).

$ git Is-files —- "*.m" | python Scripts/PackRO.py > routines.ro
$ git Is-files —-- "*_zwr" > globals.Ist

The first command lists all the files that have the extension ‘.m’ and passes those names to the python
script PackRO.py to pack them into file routine.ro in routine transfer format. The second command lists
all files that have the extension ‘.zwr’ and writes those into globals.Ist. This list will be read by the
OSEHRA ZGl routine during the import step.



$ git Is-files -- python Scripts/Pac

§ git Is-files -- "= . zwr" > globals.1st

Figure 38 - Packing the routines and globals into the forms needed for import

Import routines and globals into Caché

The next set of steps is to import the routines and globals into the Caché instance and then configure
the instance to the point where testing can be performed. All of these steps are performed from the
Caché terminal. Right click on the Caché icon and select terminal from the pop-up as shown (Figure 39)
to bring up a Caché terminal (Figure 40).

Getting Started

Start Caché [TRYCACHE]
Stop Cache

Studio
Terminal
Management Portal

Documentation

Remote System Access *
Preferred Server [TRYCACHE] k
About...

Exit

Figure 39 - Caché menu with the Terminal option highlighted.



B Cache TRM:S088 (TRYCACHE

File Edit Help

Figure 40 - Startup screen of the Caché Terminal.

The first step is to change from the default “USER” namespace to the namespace that you created
earlier. Entering “D ~%CD” will bring up a prompt to accept the name of the new namespace that you

want to enter. For demonstration purposes, we will assume that the namespace is called “VISTA”
(Figure 41).



B Cache TRM:0088 (TRYCACHE

File Edit Help

Figure 41 - Changing namespace to the created VISTA.

The %RI routine is a MUMPS routine that is used to import other routines from a specific file type. At
the VISTA> prompt, enter the command:

VISTA> D ™gRI

This starts the routine import routine. Enter the path to the routines.ro file (Figure 38) as the device and
<Enter> to accept the default, read-only mode. The terminal will then display a warning saying

“This file may not be a %RO output file.” This is an expected warning due to how we are creating the
routines.ro file. At the prompt, enter “Yes” to continue and then enter then <Enter> to accept the Oth
option (Caché) for the routines write type. To fully import the routines, enter “All Routines” at the
Routine Input Option, and answer “YES” to “replace similarly named routines.” All other options may be
answered with <Enter> to accept the default value (Figure 42, Figure 43, and Figure 44).

The system will respond with a list of all that have been processed and then displays the VistA prompt
(Figure 45). In the listing, the symbols next to the routine name have meaning:

A indicates routines which will replace those now on file.
@ indicates routines which have been [re]compiled.
- indicates routines which have not been filed.



B Cache TRM:5064 (TRYCACHE
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Figure 42 - First parameters entered into the %RI routine: How to interact with the routines.ro file.



er a number from the

Routine Input

Figure 43 - Second parameters set in %Rl routine: Choosing a mode to read the routines.

Figure 44 - Third parameters set in %Rl routine: Options on the import of routines.



routines p

Figure 45 - End of the output of the %Rl routine.
The next step is to import the Globals using the newly imported ZGl routine. Enter
VISTA> D LISTMZGI("c:\path\to\VistA-FOlA\globals.Ist","c:\path\to\VistA-FOIA\")

where “path\to” is replaced with the path to the code download (Figure 37). This routine will go through
all of the globals contained in the list file and import them into the VistA instance (Figure 46). The last
package to be imported is the Wounded Injured and Ill Warriors (Figure 47).



igure 47 - Final lines of output from the ZGl routine.

At this point, all routines and globals are imported and the environment is ready to be configured.
Enter:

VISTA> D "ZTMGRSET

to initialize the current instance for use. Choose the default, Caché environment. Some routines are
loaded, and then accept the default (PLA) for the next three prompts (Figure 48). At the fourth prompt,
“Want to rename the FileMan routines,” enter “Y” to override the default (Figure 49).
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File Edit Help

Figure 48 - Setting the MUMPS environment and accepting the default namespaces.



Figure 49 - Loading more routines after accepting the namespace defaults and renaming FileMan routines.

The final step needed for the testing is to alter a device within the File Manager. We need to change the
Sl value of the TELNET device to let the Caché terminal function as a display for the XINDEX routine.

The first step is to identify yourself as a programmer and gain permissions to change the files attributes.
Enter:

VISTA> S DUZ=1
VISTA> D P/DI

to first get access to the File Manager and then to start the File Manager. At the Select OPTION prompt,
enter “1” to edit the file entries; at the INPUT TO WHAT FILE: prompt, enter the word “DEVICE”; and at
the EDIT WHICH FIELD: prompt enter “SI”. Enter <Enter> to end the field queries. The system will
respond with a Select DEVICE NAME: prompt, enter “TELNET” to bring up an option menu and then
enter the option that does not reference GT.M or UNIX. Finally, the system will respond with SI: TNA//.
Enter | TNT|, and press enter until the VISTA prompt is reached (Figure 50).



B Cache TRM:5052 (TRYCACHE =X
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Figure 50 - Using the File Manager to change the $I value of the TELNET device.

Return to the Beginning




Installing GT.M

The GT.M system is available for download from SourceForge at http://sourceforge.net/projects/fis-
gtm/. This will download a compressed package which will need to be extracted before proceeding.
The extraction can be in a location of your choice, as during the installation process you will be able to

set where the installed files will be placed.

To have a common place where the GT.M files will be placed, we first create a folder within the /opt/
directory which will hold the files. The command used to create the folder is shown in Figure 51 and a
snapshot of the files that are extracted is shown in Figure 52.

o

osehra@osehra-VirtualBox: fopt

File Edit View Search Terminal Help
osehra@osehra-VirtualBox: /opt$ sudo mkdir gtm
osehra@osehra-VirtualBox: /opt$

Figure 51 - Making the GT.M folder within the /opt/ directory.


http://sourceforge.net/projects/fis-gtm/
http://sourceforge.net/projects/fis-gtm/

M ™ & osehra@osehra-VirtualBox: ~/Downloads

File Edit View Search Terminal Help
osehra@osehra-VirtualBox:~/Downloads$ gunzip gtm V54002B linux i686 pro.tar.gz =
osehra@osehra-VirtualBox:~/Downloads$ tar -xf gtm V54002B linux 1686 pro.tar
osehra@osehra-VirtualBox:~/Downloadss ls

arch.gtc GENOUT . m libgtmshr.so
bin GENOUT. 0 lke

CHKZLEV.m geteuid lke.hlp
CHKZLEV.o GETPASS.m LOADOP .m
CHKOP . m GETPASS.0 LOADOP.0o
CHKOP.o GI.m LOADVX . m
configure _G.m LOADVX.0
COPYING _GO.m lowerc
_DATE.m _GSEL.m lowerc_cp
_DH.m _GSE.m lowerc_cp.csh
D.m gtcm gnp _server lowerc.csh
_DO.m gtcm pkdisp main pragma.h
dse gtcm play MSG.m

dse.hlp gtcm run.gtc M5G.0

_EXP.m gtcm server mumps

_FL:m gtcm shmclean mumps.gld
_FREECNT.m gtem slist.gtc mumps . hlp
ftok gtm mupip
_GBLDEF.m gtmbase.qgtc mupip.hlp
_GCE.m gtmcshre.gtc _0D.m

_GC.m GTMDefinedTypesInit.m _OH.m
Figure 52 — Extracting the GT.M files from the tar/zip.

To install GT.M, run the configure.sh file from what was just extracted. Since there will be changes
made to the system, this step must be run as root or using sudo privileges.

sudo ./configure

This will start an interactive series of questions which will set up the GT.M installation for the system.
Figure 53 shows the start of the configuration script and the first prompt for the user to enter
information.



M ™ & osehra@osehra-VirtualBox: ~/Downloads
File Edit View Search Terminal Help
osehra@osehra-VirtualBox:~/Downloads$ sudo ./configure
GT.M Configuration Script
Copyright 2809, 2011 Fidelity National Information Services, Inc. Use of this
software is restricted by the provisions of your license agreement.

What user account should own the files? (bin) I

Figure 53 — Starting the configuration of GT.M installation.

For the first two options of the configuration, the account and group that would own the GT.M files,
accept the default values. At the prompt that asks “Should execution of GT.M be restricted to this
group?” enter n, which will let all users access the GT.M environment. See Figure 54 for the entries that
should be set at this point in the configuration script.



(o - osehra@osehra-VirtualBox: ~/Downloads

File Edit View Search Terminal Help
osehra@osehra-VirtualBox:~/Downloads$ sudo ./configure
GT.M Configuration Script
Copyright 2009, 2811 Fidelity National Information Services, Inc. Use of this
software is restricted by the provisions of your license agreement.

What user account should own the files? (bin)

What group should own the files? (bin)

Should execution of GT.M be restricted to this group? (y or n) n
In what directory should GT.M be installed?

Figure 54 — Setting permissions of the installed GT.M files.

The next prompt asks “In what directory should GT.M be installed?”. Here enter a directory that will be
used to hold all of the GT.M files, these instructions will put them into /opt/gtm . If the folder that you
specify does not exist, you will get a message asking if you want to create it as part of the installation,
you should answer yes. If you give it a path to an existing folder, it will warn you that some files may be
overwritten during the installation process. Be sure to back up important files in the case that
something is lost (Figure 55).
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osehra@osehra-VirtualBox:~/Downloads$ sudo ./configure
GT.M Configuration Script
Copyright 2009, 2011 Fidelity Mational Information Services, Inc. Use of this
software is restricted by the provisions of your license agreement.

What user account should own the files? (bin)

What group should own the files? (bin)

Should execution of GT.M be restricted to this group? (y or n} n
In what directory should GT.M be installed? /opt/gtm

Directory /opt/gtm exists. If you proceed with this installation then
some files will be over-written. Is it ok to proceed? (y or n) yjj

Figure 55 — Setting the installation directory

The next prompt asks the user if they want to install Unicode support (Figure 75). If you feel it will be
necessary, it can be installed, but we will not do it in these instructions. Enter your answer to proceed.



X osehra@osehra-VirtualBox: ~/Downloads

File Edit View Search Terminal Help
Copyright 2089, 2811 Fidelity National Information Services, Inc. Use of this =«
software is restricted by the provisions of your license agreement.

What user account should own the files? (bin)

What group should own the files? (bin)

Should execution of GT.M be restricted to this group? (y or n) n
In what directory should GT.M be installed? /opt/gtm

Directory /fopt/gtm exists. If you proceed with this installation then
some files will be over-written. Is it ok to proceed? (y or n) y

Installing GT.M....

Should unicode support be installed? (y or n) n

All of the GT.M MUMPS routines are distributed with uppercase names.
You can create lowercase copies of these routines if you wish, but
to avoid problems with compatibility in the future, consider keeping
only the uppercase versions of the files.

Do you want uppercase and lowercase versions of the MUMPS routines? (y or n)
Figure 56 - Installing the GT.M files in the specified folder.

Now that files are being installed, it asks if the user would like to keep both uppercase and lowercase
versions of the MUMPS routines. We will answer no to maintain consistency between MUMPS and
VistA. This will ensure that routine names for both environments are kept entirely in uppercase (Figure
57).



A2 osehra@osehra-VirtualBox: ~/Downloads
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Do you want uppercase and lowercase versions of the MUMPS routines? (y or n)n

Compiling all of the MUMPS routines. This may take a moment.

GTM=
%GDE-I-GDUSEDEFS, Using defaults for Global Directory
Jopt/gtm/gtmhelp.gld

GDE=
GDE=
GDE=
%GDE-I-VERIFY, Verification OK

%GDE-I-GDCREATE, Creating Global Directory file
Jopt/gtm/gtmhelp.gld

GTM=
%GDE-I-GDUSEDEFS, Using defaults for Global Directory
Jopt/gtm/gdehelp.gld

GDE=
GDE=
GDE=
%GDE-I-VERIFY, Verification OK

%GDE-I-GDCREATE, Creating Global Directory file
Jopt/gtm/gdehelp.gld

Installation completed. Would you like all the temporary files
removed from this directory? (y or n) J]

Figure 57 — Compiling the GT.M routines and installing them in the /opt/gtm/ directory.

Now the installation of GT.M is complete. The last prompt asks if the user would like to remove the files
in the current directory now that the installation is finished. Answer the prompt with a y or n with your
preference. The script will then exit returning to the standard terminal prompt (Figure 58).



osehra@osehra-VirtualBox: ~/Downloads

Edit View Search Terminal Help

-I-VERIFY, Verification OK

-1-GDCREATE, Creating Global Directory file
Jfopt/gtm/gtmhelp.gld

GTM=

%GDE-I-GDUSEDEFS, Using defaults for Global Directory
Jopt/gtm/gdehelp.gld

%GDE-I-VERIFY, Verification OK

%GDE-I-GDCREATE, Creating Global Directory file
Jopt/gtm/gdehelp.gld

Installation completed. Would you like all the temporary files
removed from this directory? (y or n) y
osehra@osehra-VirtualBox:~/Downloads$ |

Figure 58 — Finalizing the GT.M installation.

The next step is to create a directory that contains the folders and files needed to hold the VistA
routines and globals that GT.M will use. We will create this folder in the /Downloads directory, but this
is not the only location. This location will be used as the database directory for VistA. Make a folder
called VistA. Inside of that VistA folder, create another folder named r. The r folder will hold the
routines that GT.M will use when running VistA. These steps are shown in Figure 59.
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osehra@osehra-VirtualBox: ~/Downloads/VistA

File Edit View Search Terminal Help

osehra@osehra-virtualBox:~/Downloads$ mkdir VistA
osehra-VirtualBox:~/Downloads$ cd VistA
sehra-VirtualBox:~/Downloads/VistAs mkdir r
osehra@osehra-VirtualBox:~/Downloads/VistAs

Figure 59 — Creating the VistA folder in the Downloads directory.

The next step is to define and create the database that will be used to hold the information needed in
the VistA instance. The first step is to source the gtmprofile that was created in the installation of GT.M:
source Jopt/gtm/gtmprofile

Once this is done we need to alter two environment variables that were just created to point the
routines and globals to where the OSEHRA code base will reside. This will set up the environment
variables needed to utilize GT.M from the command line. We will be changing the gtmgbldir entry and
the gtmroutines entry. These control where the GT.M instance will look for globals and routines when it
is running. These entries are set using the export command from the Linux terminal. The gtmgbldir
should be set to the path to the VistA folder that was created in Figure 55 followed by database

export gtmgbldir =/path/to/VistA/database

The gtmroutines will be set to contain two paths. The first is the path to the GT.M installation, in our
case in the directory /opt/gtm/, and the path to the r folder within the VistA folder.

export gtmroutines=" Jopt/gtm/ /path/to/VistA/r/”

The example usage of these commands are found in Figure 60.



osehra@osehra-VirtualBox: ~/Downloads
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osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads

osehra@osehra-VirtualBox:~/Downloads$ source Jopt/gtm/gtmprofile -
osehra@osehra-VirtualBox:~/Downloads$ export gtmgbldir=/home/osehra/Downloads/V
istA/database

osehra@osehra-VirtualBox:~/Downloads$ export gtmroutines="/home/osehra/Download
s/VistA/r/ /opt/gtm/"

osehra@osehra-VirtualBox:~/Downloads$

Figure 60 — Changing the environment to prepare for import.

The next step is to run the GT.M Global Directory Editor (GDE), accessed via the command:

mumps -r GDE
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osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads

osehra@osehra-VirtualBox:~/Downloads$ mumps -r GDE
%GDE-I-LOADGD, Loading Global Directory file

/home/osehra/Downloads/VistA/database.gld
%GDE-I-VERIFY, Verification OK

Figure 61 — Sourcing the gtmprofile and starting the Global Directory Editor.

This command starts the GDE and will change the prompt from the standard terminal one to “GDE>",
like in Figure 61 . Within the GDE environment, the default database location needs to be changed.
Enter the command change —s DEFAULT —f=/home/Suser/Downloads/VistA/database, replacing Suser
with your user name. After that command type exit and the changes will be applied, like in Figure 62.



~

osehra@osehra-VirtualBox: ~/Downloads

File Edit View Search Terminal Tabs Help

osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads

osehra@osehra-VirtualBox:~/Downloads$ mumps -r GDE
%GDE-I-GDUSEDEFS, Using defaults for Global Directory
/home/osehra/Downloads/VistA/database.gld

GDE>= change -s DEFAULT -f=/home/osehra/Downloads/VistA/database
GDE= exit
%GDE-I-VERIFY, Verification OK

%GDE-I1-GDCREATE, Creating Global Directory file
/home/osehra/Downloads/VistA/database.gld
osehra@osehra-VirtualBox:~/Downloadss l

Figure 62 — Changing the default database location.

The next step is to create the database that is used. This is done using the mupip command. Mupip
stands for MUMPS Peripheral Interchange Program. It is used to manage the database and the global
directories. We will use mupip to create a database and the Database Structure Editor (DSE) to
configure the database in one command. (Figure 63)

mupip create && dse change -f -key_max=1023 -rec=4096

The “mupip create” is what actually creates the database while the “dse change -f -key_max=1023 -
rec=4096" changes the maximum size of a key which contains a global reference. If this is left at the
default value of 255, certain globals will not be able to be imported.
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File Edit View Search Terminal Help
osehra@osehra-VirtualBox:~/Downloads/VistAS mupip create && dse change -f -key max=1823 -
-rec=4096
Created file /home/osehra/Downloads/VistA/database.dat

File /home/osehra/Downloads/VistA/database.dat
Region DEFAULT

osehra@osehra-VirtualBox:~/Downloads/VistAs |j

Figure 63 — Creating the database.dat within the VistA folder.
Now, the environment is set up to import the routines and globals from the OSEHRA code base.

Return to the Beginning




Importing the OSEHRA Code Base into GT.M

The method of importing the code base is almost the same as the importing the code base into Caché.
Both require the packing of routines and globals using the accompanying python scripts. Following the
instructions preceding Figure 38, create the routines.ro and globals.Ist .

Importing the routines is done using the MUMPS routine named %RI. This is the MUMPS standard
routine to import routines from a .RO file like what was created when the Python scripts were run. To
start the GT.M instance in the terminal, simply enter the command: gtm (Figure 64).

osehra@osehra-VirtualBox: ~/Downloads

File Edit View Search Terminal Help
osehra@osehra-VirtualBox:~/Downloads$ gtm

GTM=

Figure 64 — Starting the GT.M instance.

When the “GTM>" prompt is there, you are in the GT.M environment and can execute the %RI routine
using the command D *%RI (Figure 65).
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osehra@osehra-VirtualBox:~/Downloads$ gtm

GTM=D ~%RI

Routine Input Utility - Converts RO file to *.m files.

Formfeed delimited <No>? |

Figure 65 — Beginning of the %Rl routine.

The routines.ro file that was created earlier is not formfeed delimited, so the default option for the first
prompt is the correct one to choose. When the prompt asks for an “Input Device,” enter the path to the
routines.ro that was created in the earlier step. Our path to the routines.ro is shown entered into
Figure 66.
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File Edit View Search Terminal Help
osehra@osehra-VirtualBox:~/Downloads$ gtm

GTM=D ~%RI

Routine Input Utility - Converts RO file to *.m files.

Formfeed delimited <No=?

Input device: <terminal=: /home/osehra/Downloads/VistA-FOIA/VistA-FOIA/routines.

ro

Routines

Output directory : |j

Figure 66 — Entering the path to the routines.ro file.

This brings the prompt asking for the output directory. The path entered here should point to the
VistA/r folder that was used to set the gtmroutines environment variable in the previous step. This is
the location where the %Rl routine will put the routines that it imports from routines.ro.

After entering the path, the names of the routines that are imported are shown on the terminal window
as they are processed. When the routine is finished, it will display the amount of lines restored and the
number of routines processed, then show the GT.M prompt (Figure 67).
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ABSVSITE ABSVT ABSVTC ABSVTC1 ABSVTED ABSVTED1 ABSVTED2Z ABSVTED3

ABSVTED4 ABSVTEDS ABSVTIME ABSVTP ABSVTP1  ABSVTP2  ABSVTPR  ABSVTPR1

ABSVTPRZ ABSVU ABSVU1 ABSVU2 ABSVU3 ABSVWVIEW ABSVYN XOBWD

XOBWENV ~ XOBWLIB  XOBWLIB1 XOBWPST  XOBWPWD  XOBWSSL  XOBWU X0BWU1
XOBWUA1  XOBWUS XDBWUS1  XOBWUS2  WV14PRE  WV14PST  WV14PST1
WV1SPST  WV22ZPST  WVEPST WV7PST WVALERTC WVALERTF WVALERTP
WVALERTS WVBRDUP  WVBRNED  WVBRNED1 WVBRNEDH WVBRNOT  WVBRNOT1
WVBRPCD  WVBRPCD1 WWVBRPCD2 WWVBRPCDZ WWVCMGR WVDIAG WVDIAGS
WVEXPTRA WVFACE WVFMAN WVGETAL1 WVGETALL WVHS WVLAB
WVLABADD WVLABCHK WVLABLG  WVLABLGL WVLABLGZ WVLABWP  WVLABWPC
WVLETDOQ  WVLETPR  WVLOGO WVLRLINK WVMGRP WVMSTL WVMSTL1
WVNOTIF1 WVPATE WVPATP WVPRE WVPROC WVPROC1  WVPROF
WVPROF2  WVPROF3  WVPRPCD  WVPURP WVRAD WVRADWP  WVRALIN1
WVREFUSE WVRPCNO  WVRPCNO1 WWVRPCPR  WVRPCPR1 WVRPCPT  WVRPPCD
WVRPPCD2 WVRPPCD3 WVRPSCR  WVRPSCR1 WVRPSCR2Z WVRPSNP  WVRPSNP1
WVRPST WVSELECT WVSITE WVSNOMED WWVUTL1 WVUTL1e WVUTL1A
WVUTL3 WVUTL4 WVUTL5S WVUTLG WVUTL7 WVUTLS WVUTLY
WIIACT4 WIIADT1  WIIELG WIIGATD WIILM WIILME1 WIILMG2
WITLMG4  WIISERV ZG6I ZG0

Restored 2349289 lines in 26037 routines.
GTM=
Figure 67 — End of the %Rl routine.

Importing the globals is done with the use of a routine that was just imported. The ZGl routine was
written to import the globals from the OSEHRA structure into a MUMPS environment. The command to
do this is:

D LISTAZGI("c:\path\to\VistA-FOIA\globals.Ist", "c:\path\to\VistA-FOIA\")

This will take the globals.Ist file and use the entries in it to tell GT.M to import that .zwr file (Figure 68).



osehra@osehra-VirtualBox: ~/Downloads
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osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads
osehra@osehra-VirtualBox:~/Downloads$ gtm

GTM=D LIST"~ZGI("/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/globals.lst","/hom
EHDSEhFEIDDwnlﬂadEHUiEtA-FUIHHUiEtA-FDIAf"]I

Figure 68 — Staring the ZGl import.

While the routine is running, the names of the .zwr files will be printed to the screen as they are being
processed. This is going through the OSEHRA Code base and importing all of the .zwr files from each
package. The final package imported is the “Wounded Injured and Ill Warriors.” There may also be a
warning about not returning to an extrinsic function; this is expected and will not hamper the import of
the globals. After that, the GT.M prompt is displayed and the globals are finished importing (Figure 69).
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osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads

/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages/Womens Health/Globals/Wy+ <
WY BEFUSALS. zwr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages,/Womens Health/Globals/Wv+
WV RESULTS-DIAGNOSIS.zZwr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages, /Womens Health/Globals/Wv+
WV SITE PARAMETER.zZwr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages/Womens Health/Globals/Wi+
WV SNAPSHOT REPORTS. zZwr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages/Womens Health/Globals/WV.
ZWr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages/Wounded Injured and I11 W
arriors/Globals/WII+WII ADMISSIONS DISCHARGES.zZwr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages, /Wounded Injured and I11 W
arriors/Globals/WII+WII PARAMETERS.zwr
/home/osehra/Downloads/VistA-FOIA/VistA-FOIA/Packages/Wounded Injured and I11 W
arriors/Globals/WII.zwr
%GTM-E-NOTEXTRINSIC, Quit does not return to an extrinsic function: argument no
t allowed

At M source location QUIT+2°ZGI

= |
Figure 69 — End of the ZGI Import

Some configuration within the VistA environment is necessary before you have a full VistA instance.

Figure 70 shows the two steps that need to be run to configure the VistA instance. The first step is to kill
the box/volume pair that the imported globals have. This will let you set the box/volume pair to match
your system during the next configuration step. This is done with the command:

K 2%ZOSF(“UCl”)

Then start the ZTMGRSET routine, which will configure the VistA instance by renaming some system-
specific routines. This is done using the command:

D "ZTMGRSET
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osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads
GTM=

GTM=K ~%ZOSF({"UCI")

GTM=D ~ZTMGRSET

ZTMGRSET Version 8.0 Patch level *+*34,36,69,94,121,127,136,191,275,355,446%*

HELLO! I exist to assist you in correctly initializing the current account.
I think you are using GT.M (Unix)
Which MUMPS system should I install?

VAX DSM(VE), VAX DSM(VT)

MSM-PC/PLUS, MSM for NT or UNIX

Cache (VMS, NT, Linux), OpenM-NT
= Datatree, DTM-PC, DT-MAX

Pd =

LN P

GT.M (VMS)
= GT.M (Unix)
System: 8//
Figure 70 — Killing the UCI and Starting the ZTMGRSET routine.

00 =l Ch

This option tells VistA what kind of MUMPS environment you are using. We are using GT.M on Unix so if
8 is not the default option, enter 8 to select it (Figure 70).



)

osehra@osehra-VirtualBox: ~/Downloads

File Edit View Search Terminal Tabs Help

osehra@osehra-VirtualBox: ~/Downloads osehra@osehra-VirtualBox: ~/Downloads

I will now rename a group of routines specific to your operating system.
Routine: ZOSVGUX Loaded, Saved as %705V

Routine: ZIS4GTM Loaded, Saved as
Routine: ZISFGTM Loaded, ved as
Routine: ZISHGTM Loaded, Saved as
Routime: XUCIGTM Loaded, Saved as EXUCT
Routine: ZOSV2GTM Loaded, Saved as  %705SV2
Routine: ZISTCPS Loaded, Saved as %ZISTCPS

NAME OF MANAGER'S UCI,VOLUME SET: PLA/S/S

The value of PRODUCTION will be used in the GETENV api.
PRODUCTION (SIGN-ON) UCI,VOLUME SET: PLA//

The VOLUME name must match the one in PRODUCTION.

NAME OF VOLUME SET: PLA//

The temp directory for the system: */tmp/'//

*%Z0SF setup

Now to load routines common to all systems.

Figure 71 — Setting the Box/Volume pair and temp directory.

After loading a few routines, the configuration will ask you for the names of the box/volume pair of the
system, the name of the manager’s namespace, and the temp directory. Figure 71 shows the default
answers being accepted for these prompts. They can be set if you need a specific name, but we used
the defaults of PLA for all names and the /tmp/ directory for the system.

It will load and save some other routines, then ask if you “Want to rename the FileMan routines:.” We
answer this option with a YES. The routine then loads three more routines, checks the % globals, and
exits. Now you are ready to start testing the OSEHRA Code base (Figure 72).
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osehra@osehra-VirtualBox: ~/Downloads @osehra-VirtualBox: ~/Downloads

Routine: ZISP Loaded, Saved as
Routine: ZIS55 Loaded, Saved as
Routine: ZI551 Loaded, Saved as
Routine: ZI552 Loaded, Saved as
Routine: ZISTCP Loaded, Saved as
Routine: ZISUTL Loaded, Saved

Routine: ZTPP Loaded, Saved

Routine: ZTP1 Loaded, Saved

Routine: ZTPTCH Loaded, Saved

Routine: ZTRDEL Loaded, Saved as
Routine: ZTMOVE Loaded, Saved E
Want to rename the FileMan routines: No//Y
Routine: DIDT Loaded, Saved as %
Routine: DIDTC Loaded, Saved as
Routine: DIRCR Loaded, Saved as
Setting ~%ZIS('C')

Now, I will check your % globals
ALL DONE

G |
Figure 72 — End of the ZTMGRSET configuration routine.

Return to the Beginning




Setting up the Testing Environment

To configure the environment for testing, start the cmake-gui.exe. Once it has started (Figure 73), set
the two paths at the top of the window so that the source code points to the Testing Source Directory
from step 1 above. This directory will point to a directory (folder) containing CMakelLists.txt file. The
Binaries path can go to a folder of your choice, but note that whatever directory is provided will be the
Testing Binary Directory, and after configuration, it will contain CMake files defining the tests to be run.

Once those are set, click the Configure button. The interface will then ask you to specify a generator
(Figure 74). These are normally used to check for working C and C++ compilers. For VistA testing, the
generator does nothing and is unneeded. This selection can be chosen arbitrarily to any displayed
generator so we recommend selecting the default value. Click finish after the selection is made to

continue the configuration process.

File Tools Options Help

Where is the source code;  C:foygwinfhomejoe.snyder VistaCache/Alpha-01

Where to build the binaries:  C:/fcygwin/home fjoe.snyder VistaCa istaBin
Search:

MName

4 3
%:onﬁg_erate B
[ Configure .U Gener'ahe ] Curren - | |

Figure 73 - Initial cmake-gui page.



File Tools Options Help

Where is the source code:  C:fcygwin/home fjoe.snyder VMistaCache/Alpha-01

Where to build the binaries:  C:jfcygwinfhome fjoe.snyder VistaCache /VistaBin * | Browse Build...
Search: ;[ & Remove Entry

Name

Spedify the generator for this project
[visual Studio 10

@ Use default native compilers

() Spedify native compilers

4

" () Specify options for cross-compiling

() spedify toolchain file for cross-compiling I

’ Configure ][ Generate

Figure 74 - Generator selection.

Following generator selection, the interface will produce a highlighted display such as in Figure 75 for
Linux and Figure 76 for Windows. The entries in the window are the variables which can be set to
control the testing process. Most of the values should be set correctly by the automated configuration
process, but the scripting environment and the location of the VistA source code may need to be set
appropriately. To aid in the configuring, most variables have a mouse-over tip which explains in greater
detail what the variable should contain.



CMake 2.8.0 - /home/joseph/Downloads/VistaBin

File Tools
Where is the source code: [ fhome/joseph/Downloads/Alpha-01/Alpha-01 ] | Browse Source...
Where to build the binaries: [ fhome/joseph/Downloads/VistaBin v Browse Build...
Search: I ‘ Simple View |v | Add
Name Value
v

Press Configure to update and display new values in red, then press Generate to generate selected build files.

| Configure | | Generate |CUnent Generator: Unix Makefiles h
ase

Check for working CXX compiler: fusr/bin/c++ B
Check for working CXX compiler: /fusr/bin/c++ -- works

Detecting CXX compiler ABI info

Detecting CXX compiler ABI info - done

F -W -

CTest cannot determine repository type. Please set UPDATE_TYPE to 'cvs' or 'swn'. CTest 1
Configuring done -

b

Figure 75 - Linux interface after generator selection is co'mplete.

File Tools QOptions Help

Where is the source code:  C:fcygwin/home fjoe.snyder VistaCachefAlpha-01 / Browse Source. ..

Where to build the binaries:  C:fcygwinfhome fjoe.snyder VistaCache/VistaBin + | Browse Build...

Search: Grouped Advanced [+ gddEntry] | & Remove Entry ‘

Name

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Current Generator: Unix Makefiles

Configuring done

Figure 76 - Windows interface after generator selection is complete.



Looking first at the Windows example with Caché (Figure 77), three variables corresponding to AutoHK,
CControl, and VISTA_Path need to be set or verified according to the values in Figure 78.

File Tools Options Help

. S —_—
Browse For Folder

.

Browse Source...

Select Path for VISTA_Path

* | Browse Build...

Grouped [ | Advanced [# Add Entry ] [ & Remove Entry ]

J Locale
J MightlyYista
, samples
J stream
; Temp
| user
| VistA
| stream
1 WMI

1. Patrol

I sTA Path-NoTFOUND I

[ [

in red, then press Generate to generate selected build files,

’ Make New Folder ] [

Figure 77 - Setting the VistA variables for Caché and Windows. The pop-up shows setting the VISTA_Path. The tool-top for
this entry reads “Path to the VistA folder within Cache”.

Once the variables needed for the MUMPS environment are set, press “Configure” again to accept the
changes into the environment and then press “Generate” to complete the process.

Variable Name:

Value for Testing in Caché

Value for Testing in GT.M

CTerm Path to CTerm Executable -
CControl Path to CControl Executable -
EXPECT_EXEC - Path to Expect Executable
GTMPROFILE - Path to gtmprofile file

VISTA_GLOBALS_DIR

Path to Folder containing the
database.dat

VISTA_ROUTINES_DIR

Path to folder containing VistA
Routines

VISTA_Path

Path to VistA Source folder in
mgr folder of Caché

Figure 78 - Variable settings for Caché and GT.m
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File Tools Options Help

Where is the source code:  C:fcygwinfhome/joe.snyder VistaCache/Alpha-01
Where to build the binaries:  C:/fcygwin/home fioe.snyder VistaCache/VistaBin -
Search: Grouped [| Advanced Remove Entry
Name Value
4 Ungrouped Entries
AutoHK C:/Program Files (x86)/AutoHotkey/AutoHotkey.exe
CControl C:/InterSystems/TryCache/bin/Ccontrol.exe
GTMPROFILE GTMPROFILE-MOTFOUND
DART_TESTING_TIMEOUT 1500
VISTA_Path C:/InterSystems/TryCache/mgr/Vista
4 BUILD
BUILD_REPORTS =
BUILD_TESTING
» CMAKE

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure ] [ Generate Current Generator: Unix Makefiles

Configuring done
Fenerating done

igure 79 - Setting the VistA variables for GT.M and Linux.

For the Linux example with GT.M (Figure 79), four variables corresponding to EXPECT_EXEC,
GTMPROFILE, and VISTA_GLOBALS_DIR, and VISTA_ROUTINES_DIR need to be set or verified according
to the values in Figure 78.

There is an option that is not needed to run the testing but may become useful. The CLEAN_CACHE
option will show up during configuration on an Intersystem’s Caché install. This will utilize scripts to
stop the Caché instance, copy in an empty cache.dat, restart the Caché instance, and automatically
import the routines and globals from the OSEHRA Code Base. This would all be done during the build
phase of a nightly dashboard submission. If you choose not to use this option and have followed the
above steps, you can continue to running the tests.

To utilize this option, the CLEAN_CACHE checkbox must also be checked to tell CMake to configure the
correct files. You will also need to create a new cache.dat using the steps from earlier (starting at Figure
15) and set the PRISTINE_CACHE_DAT_PATH to point to the location of that newly created cache.dat.

Return to the Beginning




Running the tests and uploading testing results to the OSEHRA Software
Quality Dashboard

The configuration process sets up the test environment and prepares the system to perform the test
functions. Once configuration is complete the tests are ready to be run.

Testing is run from a command prompt, such as the Terminal in Linux and either the Cygwin Shell or the
Windows command prompt in Windows. From any of these options, changing directory (cd) to the
Testing Binary Directory of your test installation and entering “ctest” will run all the tests. Other ctest
options allow specific tests or groups of tests to be run. To see usage information for ctest along with
the list of available options enter “ctest --help” (Figure 80), which provides usage information.



i .
Bl ~\istaCache/VistaBi

% cd shomerjoe.snyder UistaCachesUistaBin/

¢ ctest ——help
ctest version 2.8.4
Uz age

ctest [options]

Options
-G {cfg», —build-config <cfg’>

Figure 80 - "ctest --help" output.

-, —wverhoze

-, —extra-verhose
——debug
—output—on—failure

-F
-, ——qguiet

-0 <file>. ——output—log <file’>

—MN,——show—only

Choose configuration to test.

Enahle verhose owutput from tests.

Enable more verbose output from tests.
Diszplaying more verboze internals of CTest.
Output anything outputted by the test program
if the test should fail. This option can
alzso he enahled hy setting the environment
variahle CTEST_OUTPUT_OM_FAILURE

Enabhle failower.

Make ctest gquiet.

= Output to log file
= Diszable actual execution of tests.

—-L <regex>,. ——label-regex <regex>

= Bun tests with labels matching regular
expression.

-R <regex>. ——tests—regex <regex>

= RBun tests matching regular expression.

—E <regex>,. ——exclude—regex <regex>

= Exclude tests matching regular expression.

—LE <regex>, —label-exclude <regexl>

= Exclude tests with labels matching regular
expression.

—-D {dashbhoard?». ——dashboard <{dashhoard>

= Execute dashhoard test

M <{model>, —test-—nodel <model’>

= Bets the model for a dashboard

-T {action, ——test—action <action>

—track <track>

= Sets the dashbhoard action to perform
= Specify the track to submit dashhoard to

-5 {zcript?, ——script <script’

= Execute a dashhoard for a configuration

—5F <script?, ——script—newv—process <scriptr

= Execute a daszshhoard for a configuration

—A <file>, ——add-notes <file>

= Add a notes file with submission

—I [Start.End.Stride.testli.test#iTest filel, ——tests—information

—U. —union
——max—width <width>

—interactive—debug—mode [@1

—no—label-sunmary

——build-and-test
—build-target
——build—nocmake
——bhuild-run—-dir
—build-two—config
—bhuild-exe—-dir
—build—generator
——huild-project
—build—makeprogram
——build-noclean
—build-—config—sample

—huild-options
——test—command

—teszt—timeout
—tomorrow—tag

——ctest—config

——overurite

RBun a specific number of tests by number.
Take the Union of —-I and —H

]Set the max width for a test name to output
Set the interactive mode to B or 1.

Dizable timing szummary information for
labels.

Configure, build and run a test.

Specify a specific target to build.

Bun the build without wunning cmake first.
Specify directory to run programs from.

Run CHMake twice

Specify the directory for the executable.
Specify the generator to use.

Specify the name of the project to build.
Specify the make program to use.

Skip the make clean step.

A sample executahle to use to determine the
conf iguration

Add extra options to the build step.

The test to run with the ——build-and-test
option.

The time limit in seconds,. internal use only.
Hightly or experimental starts with next day
tayg.

The configuration file used to initialize
CTest state wvhen submitting dashhoards.

= Querwrite CTest configuration option.

[ T |

—extra-submit {file>[;<{file>]

To display the tests that are currently available without actually running the tests, enter “ctest —N.”



¥y ~/VistaCache/VistaBil

% ctest —MN
cygwin warning:
MS-DOS =style path detected: G:rcygwinshomesjoe.snydersUistaCachesUiztaBin
Preferred POSIE equivalent is: shomesjoe.snydersUistaCachesUistaBin
CYGUWIN environment variable option "nodosfilewarning” turns off this warning.
Conzult the user’s guide for more details about POSIE paths:
http://cyguin.conscyguin—ug—netsus ing . htmlifusing—pathnanes
Test project ~home~sjoe.snydersUistaCachesUistaBin
Test #1: ATest
Test #2: Blest
Test #3: Clest
Test DTest
Test ETest
Test Flest
Test GTe=st
Test HTest
Test ITest
Test JTest
Test : Klest
Test LTes=st
Test Mle=st
Test NTlest
Test OTes=st
Test PTe=st
Test QTest
Test RTest
Test &Test
Test TTest
Test UTest
Test UTest
Test Wlest
Test dlest
Test ¥Test
Test ZTes=st

=
e

S ok ek e ak
[Rr=]- -l -y ]

Total Tests: 26

5 -

Figure 81 - "ctest -N" output.

Entering the command “ctest —R <string>" (Figure 82) allows you to specify a test by regular expression
match of the string that is passed along with it.

-~ N\istaCache/\VistaBil

% ctest —R BTest
Test project ~homesjoe.snyder UistaCachesUistaBin
Start 2Z: BTe=t
11 Test #2: BTest SEC

188 tests passed,. B tests failed out of 1

Total Test time {(reall = .73 sec

k

Figure 82 - "ctest -R output”

Among the most useful options to ctest is “—D.” The command “ctest —D <Configuration>,” with
<Configuration> set to either Experimental, Nightly, or Continuous, will perform the testing and submit
the test results to the OSEHRA Dashboard, http://code.osehra.org/CDash/index.php?project=0OSEHR.
Options can be combined and Figure 83 shows an example of combining the “-D”option for test
execution and reporting with the “-R” option for selectively executing a set of tests.



http://code.osehra.org/CDash/index.php?project=OSEHR

M ~istaCacheMN\istaBin

¢ cd shomesjoe.snydersUistaCachesUVistaBin~

S ctest —R BTest -D Experimental
cuyguwin warning:
M5-D0S stwyle path detected: C:/cyguwinshomersjoe.snpderslistaCachesUistaBin
Preferred POSIE equivalent is: shomesjoe.snydersUistaCachesUistaBin
CYGWIN environment variabhle option “nodosfilewarning' turnsz off this warning.
Consult the user’'s guide for more details about POSIH paths:
http: /s cyguin..comscyguin—ug—net using . html#fusing—pathnames
Site:= TUCHANEA
Build name: Win32-
Create new tag: 281168919-2238 - Experimental
Conf igure project
Each . represents 1824 bytes of output
. Size of output: AK
Build project
Each symhol represents 1824 hytes of output.
'tf pepresents an error and '*' a warning.
.. SizEe of output: 2K
B Compiler errors
B Compiler warnings
Test project shomesjoe.snydersUistaCachesUistaBin
Start 2: BTest
11 Test #2:- Blest ... oo iii i eeceaaa 4.54 zec

1868+ tests passed, B tests failed out of 1

Total Test time (peald = 5.65 sec
Performing coverage
Cannot find any coverage files. Ignoring Coverage regquest.
Submit files Cusing http)
Using HTITP zubmit method
Drop site:thttp:/scode.osehra.orgs/Clashs/submit . php?project=08EHR
Uploaded: GC:rcygwinshomersJjoe.snyder-UisztaCachesUiztaBinsTesting-20110919-2238
ABuild.xml
Uploaded: GC:rcygwinshomersJjoe.snyder-UistaCachesUiztaBinsTesting-20110919-2238
#Conf igure . xml
. Uplua%ed: C:/cyguinshome s joe.snyder-UistaCache-UiztaBin-sTesting-20118919-2238
sTest.xm
Submiszsion successful

% -

Figure 83 - "ctest -R BTest -D Experimental” output.

Currently, the tests are organized differently on the two systems. The Linux testing is robust and fast
enough such that each routine can be provided to the XINDEX function individually. Caché testing
requires substantially more time and is fragile to parallel execution. Because of this, Caché testing is
performed on groups of routines organized by first letter. l.e. all routines starting with “A” are tested as
a group, followed by all routines starting with “B”, and so on through to all routines starting with “Z”.
Future changes will standardize the testing between the different operating systems.

Note For Linux Users:
The GT.M version doesn’t automatically source the gtmprofile for manual testing. It is recommended

that you explicitly source the GTMEnvironment.sh, found in the Testing Binary Directory, from your
command line prompt prior to testing. This is created during the configure step, and will set up the
proper environment variables for testing.
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Reviewing the results

Executing “ctest —D Experimental” or “ctest —D Nightly,” for example, will upload the test results to the
OSEHRA Software Quality Dashboard
(http://code.osehra.org/CDash/index.php?project=0Open+Source+EHR) as shown in Figure 84. Note that
the entries are organized by sections for different test types, Nightly or Experimental. The site name is
the name of the machine running the tests, and build name is the operating system.

-

mlﬁlg

!

; o CDash - Open Scurce EHR

. . +
€ 3 C © codeosehra.org/CDash/index.php?project=0pen+Source+EHR W& K.
&) Web Slice Gallery (T) DRUDGE REPORT 20... (%) Bicinformatics % VolView Licenses (7] Other bookmarks

All Dashb og Out da

H@ OSEHRA Open Source EHR

Open Source Electronic Health Record Agent
Dashboard Calendar Previous Current Project Settings

No update data as of Wednesday, October 05 2011 - 01:00 EDT Show Filters  Auto-refresh  Help

Nightly

Build Name Build Time

Files | Error | Warn | Error | Warn

Y

A2 Win3z- Wi

-

TUCHANKA 9 hours ago

Experimental

Update| Configure
Site Build Name Build Time
Files | Error | Warn | Error | Warn Pass | Time
TUCHANKA &2 win32- @3 5 hours ago

“k?Kftware ° CDash 1.9.0 @ Kitware | Report problems | 0.157s

Figure 84 - OSEHRA Software Quality Dashboard
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