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1. Installation

1.1. Prerequisites

MTools integrated development environment (IDE) supports both Windows and Linux.

Application Version Notes

Veterans Health Information | Any This is currently tested with VistA-Freedom of
Systems and Technology Information Act (FOIA), available here.
Architecture (VistA) VistA installation instructions are available on the

Open Source Electronic Health Record Agent
(OSEHRA) site here.

Eclipse Indigo
Java Runtime 7
1.2. Download Latest Files

Download the latest version of MTools here and unpack the file. It contains the plug-in jar files
needed and the Kernel Installation and Distribution System (KIDS) packages.

1.3. Install KIDS Packages and Update VistALink

From the unpacked file, the KIDS packages are located under /MiscDependencies/KIDS/. Install
all three packages: MDebug, MEditor, and Utilities. KIDS installation instructions can be found
here.

If a user is working in Linux, VistALink routines need to be updated with those found here; these
files can be loaded using D *%RI utility from a MUMPS Terminal.

1.4. Run VistALink Job

Enter the MUMPS command JOB LISTENER*XOBVTCPL(8001) to start VistALink. This action
is required for the plug-in to connectwith and talk to the server. Here 8001 refers to the port
number and you can specify other ports as well.

1.5. Install the Plug-in
1) Open Eclipse
2) Click ‘Help’ = ‘Install New Software’
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http://www.osehra.org/page/osehra-code-repository
http://www.osehra.org/
https://github.com/kthlnkeating/M-Tools-Project/archive/master.zip
http://www.va.gov/vdl/documents/Infrastructure/Kernel/krn8_0dg.pdf
http://www.seaislandsystems.com/Downloads/VistALink/xobv-gtm.ro

Window | Help

(5\
|_:ﬁ - g igal Welcome .

{7) Help Contents
&7 Search
Dynamic Help

Key Assist... Ctrl+5Shift+L
Tips and Tricks...

Repert Bug or Enhancement...

#a

Cheat Sheets...

Check for Updates
Install New Software...
Eclipse Marketplace...

About Eclipse

3) Thenclick ‘Add’ in the top right

- Add...

rking with the "Available Software Sites” preferences.

4) Selectthe ‘Local button in the top right

(oS |

Local...

5) Selectthe directory where the zip file was unpacked. Then choose the
‘MToolsUpdateSiteProject’ directory.

6) After clicking ‘OK’, the newly added update site will automatically be selected

7) Click ‘Next’” and follow the prompts to install the plug-in

Open Source EHR Senvices
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1.6.
1)
2)
3)

4)

2.1.

Configure the Plug-in

From Eclipse’s main menu (the top most bar) click ‘Window' - ‘Preferences’ =’
VistA’>’ Connection’

Remove the dummy “Primary” connection value

Add a new connection in the format of [Name];[IP Address or hostname];[port
number];[blank or an eclipse project name]; a typical value would be
local;127.0.0.1;8001;

Click ‘OK’

Basic Configuration

Server Configuration

M Server that will be used with MTools IDE is specified in Preferences.

1)
2)
3)

4)

From Eclipse’s main menu (the top most bar) click Window - Preferences

Select VistA from the list on the left

Add a new sener using add “Add” button. You need to enter a name, an IP address or hostname
and a port for the sener; a typical value would be local;127.0.0.1;8001 for local development.
Click ‘OK’ to sawe the sener

You can specify multiple servers, and unlike the previous version of MTools there is no concept
of a primary server. How servers are used will be described in later sections.

ﬂ Preferences . o || B E
type filter text Visth - - -
General
Ant Add M servers for VistA,
Data Management Enter a *BRIEF* name for the server, the port number and IP address or URL.
Help Name is used as a property to assign a server to a project.
Install/Update Servers:
Java Local:127.0.0.1;8001 Add
Java EE
Java Persistence Remove
JavaScript
Mylyn Viove Down

Plug-in Development
Remote Systems | | L TErE
Run/Debug
Server

Team

Terminal

Usage Data Collector

Validation
Vistd,
Web
Web Services
XML
IRestore Defaults‘ l Apply J
@ [ oK ] l Cancel J
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2.2. Eclipse Projects

All files in Eclipse must belong to a project since Eclipse can be described as project centric. To
begin using MTools IDE there are two options: (1) a new project can be created and files
imported, or (2) an existing project can be opened containing existing files and the capability to
import new files. All files in Eclipse can be removed and/or deleted. Typically files are located in
the directory hierarchy under project’s root directory. Files can also be importedvia a link as
opposed to being in the same directory where the project’s root is, but linked files are not tested
in this version of MTools and may not function properly. The project root is a single directory
which contains the .project file. Aworkspace, however, is a parent to a project and contains
zero or many projects. Projects may or may not exist in the workspace directory root.

2.2.1. Creating a New Project
A standard Eclipse project can be created via ‘New'->’New Project...".This opens the new
project wizard. The standard Eclipse project can be chosen from ‘General’ > ’Project.

2.2.2. Opening an Existing Project
To open an existing project, click on ‘New->’Import...".

Edit Mavigate Search Project Run  Window Help
New Alt+Shift+N »
Open File...

Close Ctrl+W
Close All Ctrl+Shift+W

Save Ctrl+5
u:u Save As...

Save All Ctrl+Shift+5

Revert

Move...

Rename...
Refresh F5

e

Convert Line Delimiters To 3
=  Print... Ctrl+P

Switch Workspace 3
Restart
g2y Import..
£ Export..
Properties Alt+Enter
1 blah.pda [TestProject]
2 JustAFile.bt [TestProject]
3 plugin.properties [com.jcraft.eclip...]
4 BLAHBLAH.m [mcode]

Exit

Fromthe Import Wizard choose ‘Existing Projects into Workspace’ under the ‘General’ folder.

Open Source EHR Senvices
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Choose import source.

Select an import source:

o

4 [= General

TEL\E.Existing Projects into Workspace
a [= Install

'« From Existing Installation

This can be filtered easily by typing ‘ex. Using the file dialog navigate to the directory which
contains an existing project (a directory containing a .projectfile). This will typically be from a
version controlled system such as Git, which will typically contain a parent root directory that
has the .project file in it, and other files with binaries and source files in children folders.

2.2.3. Project VistA Properties

To be able to load and save files froma MUMPS server a project must be assigned a server.
This assignment is done in VistA properties of a project. Project properties can be accessed
from Eclipse’s main menu (the top most bar, click ‘Project’ = ‘Properties’) or from the project
context menu.

Open Source EHR Senvices
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[.] Properties for MTestProject o || =] &2
type filter text VistA L= 4 r v
Resource
Builders VistA projects contain M files that are saved to and loaded from an M server,
Project Facets Choose a server to use with this project.
Project References Server name: Local
Refactoring History
Run/Debug Settings . . . . .
Server A special backup directory is used to store server versions of files.
Task Repository Backup directory name:  .backups
Task Tags
Validation Each routine file needs to be unique within projects.
V'_St'é‘ Use "server name" project subfolders to work with multiple servers,
WikiText | Do not use M files in other server named subfolders
| Restore De‘FauIts| | Apply |
/—H.
'\‘?,' [ OK ] | Cancel |

VistA projects are assigned to a server by entering the name in the properties. This serveris the
primary one used for loading and saving server routines. Loading and saving routines and the
other two settings in this property are described later in this document.

2.3. VistA Perspective

MTools adds a new VistA perspective to Eclipse. When this perspective is selected on the main
menu, toolbar and context menus are updated to have VistA related menu items. You can select
VistA perspective from ‘Window' - ‘Open Perspective’ - ‘Other’ on the main menu or via the
‘Open Perspective’ button on upper right corner. For editor functionality the rest of this
document assumes that you are always in VistA perspective.

VistA Perspective adds a VistA menu to the main menu and a ‘Load M Routine’ button to the
toolbar. All the other additions are in context menus, and most menu items have the Micon.

By default, VistA perspective uses Project Explorer and Outline view for context functionality
and Console viewfor output.

Open Source EHR Senvices
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[= =] =]

[ vistA

[ - — wlis| — 8
ﬁﬂpen Perspective o= =] -
(i3 Database Development -
%?Debug
%Jlava

E,Jlava Browsing

92 Java EE (default)
'E:J.la*.ra Type Hierarchy
%”Javaicript

H JPA

T .
I.Y) Planning

m

=J==Plug-in Development
EBRemote System Explorer

%Resuurce

EDTeam Synchronizing

B vista

& Web

XML |
2.4. Connecting To and Disconnecting From Servers

Under the VistA main menu you can find ‘Connect to VistA’ and ‘Disconnect from VistA’ menu
items for servers specified in the VistA preferences. Note that most of the functionality described
in this document prompts a user to connect to a server if the connection has not been
established, so for most workflows you do not need to use these menu items directly. One
notable exception is for MDebug where the ‘Connect to VistA’ menu item must be used.

Open Source EHR Senvices
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i8] VistA - Eclipse
1~ U N =N

L[ Project Explorer %

- 1= MTestProject

3. Using MEditor

File Edit Mavigate Search Project Run Windn:lw Help

UH Connect to Vistd
QE Disconnect from Vistd

i Load M Routine
I Global Directory
¥ Global Listing

¥ Routine Directory

LR

MEditor is a custom editor for MUMPS language and partof MTools IDE. To begin using
MEditor simply open a file ending with the suffix‘.m’. A custom editor which includes syntax
coloring, new contextual menus, and the outline view (by default the vertical lower left pane) will
display tags in the current routine selected in the editor.

3.1. MEditor Preferences

The colors that are used in MEditor can be configured in VistA preferences under ‘Window' ->

‘Preferences’ - ‘VistA' - ‘MEditor’.

Open Source EHR Senvices
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-

i@ Preferences o ==

type filter text M-Editor =1 2 - w

G I

A::era MEditor Preferences

Data Management [¥] Automatically save files onto server

Help [[1Wrap lines

Install/Update Variables

st [ —]

Java EE Commands E

Java Persistence .

JavaScript SRR E

Mylyn Comments

Plug-in Development E

Remote Systems Functions E

Run/Debug .

Server Conditions E

Team Tags & Routi

gs & Routines

Terminal E

Usage Data Collector

Validation

VistA

M-Editor

Web

Web Services

XML

[Restore Defaults-] [ Apply l

e
(?) [ oK l [ Cancel l

L

In addition to colors you can also select if lines in the editor is wrapped or not from the VistA
preferences.

3.2. Loading Routines from Server

3.2.1. Load M Routine Toolbar Button

The most generic way routines can be loaded froma MUMPS server is the green ‘M’ button in
the Eclipse toolbar. This button is not specific to any project and a wizard is launched when it is
selected. 'VistA’ > ‘Load M Routine’ menu item on the top VistA menu is identical in
functionality to this button.

-

i8] VistA - Eclipse
File Edit Mavigate 5Search Project Run
- > N =
L Project Explorer &%
- = MTestProject

In the first page of the wizard you specify the routine name, the server name where the routine
will be loaded from, and project name where the routine MUMPS file will be saved to on client.

Open Source EHR Senvices
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When possible both the server name and the project name are defaulted. By default when a
server is selected only the projects that are configured to use the selected server are shown in
drop down selection list. You can override the filtering by checking “Override project server
name property”. In this case all projects are shown; this allows you to load routines into the
project from secondary servers that are not assigned to the project.

I" b1

'@ Load M Routine _ o |[= | =

Server Routine Description

Specify routine name and server,

Routine name:  GMPLAPIL
Sepver name: | Local (127.0.0.1:8001)

[] Override project server name property

Target project: | MTestProject

a3 —
',ﬂ?_,' < Bac Mext = Finish Cancel

Unlike the previous version of MTools IDE, this version supports arbitrary hierarchical directory
structures in a project. Thus, by default, users can choose the target folder on the next page of
the wizard. An existing folder under the selected project’s root directory must be selected; you
can also type in the folder you want but the folder name must be relative. Currently only existing
folders are supported. An empty folder is allowed in which case routine is loaded to the root
project directory. Full target file path is always displayed in the second page of the Load M
Routine wizard. When you hit ‘Finish’ the routine is loaded from the serverto the file shown and
the file is opened in MEditor.

Open Source EHR Senvices
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I

E.} Load M Routine

Folder

Select folder for M routine,

Target folder:  GMPLFolder

Target filee  \MTestProject\ GMPLFolder\GMPLAPIL.m

Browse

Finish l I Cancel

Once the routine is loaded to a particular folder all the subsequent loads from server updates
the existing file and user will not be shown any folder selection widget. Various MTools
functionality assumes each M file uniquely exists in the project. Load M Routine wizard to
enforce this requirement. Currently uniqueness is not enforced on manual file creation. If the
selected routine already exists, the second page of the wizard shows the path of the existing

file.

Open Source EHR Senvices
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-

ﬂ Visth - MTestProject/GMPLFolder/GMPLAPIL.m - Eclipse
File Edit Mavigate Search Project Run  VistA Window Help
L=<j - % - [5 cj_' - . - - - -
[(5 Project Explorer &2 = B || M GMPLAPIL.m 2
it = GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 5/
=R
««3 _@:-Prahl ) fot - ¥R IEAREIEE N 25 1654
=5 MTestProject i ] — . I §
(= GMPLFolder (8} Load M Routine = (@ ][=]
M GMPLAPILmM | Exjsting File
= SDFOLDER L .
Update existing file with M routine,
Target file: \MTestProject\ GMPLFolder\GMPLAPIL.m
= @ ned> [ Finsh ][ Cancel
o= Outline &3
GMPLAPTL = [1TI0 COTTS0OTES [0 OT=pTay dL s LITTTE,
3.2.2. Routine Load Project Properties

As discussed in the previous section, to supportarbitrary hierarchical directories users are
asked to enter a folder whenever a newroutine is loaded from the server. You can, however,
configure MTools to load newroutines to particular folders in project properties ‘Project >
'Properties’ - 'VistA’ - 'Routine Load'.

Open Source EHR Senvices
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i e

E'.E Properties for MTestProject = || = ]| 8

type filter text Routine Load v v w

Resource
Builders Specify which folder new routines should be added:
Project Facets @ Ack
Project References Add to project root with additional subfolders
Refactoring History Connection server name
Run/Debug Settings
Server
Task Repository Mamespace specified (Packages.csv)
Task Tags
Validation
Vistd
Assumed Variables
Occurances
Reutine Load
WikiText

| Restore Defaults| | Apply |

pr

@) [ QK l | Cancel |

By default “Ask” is the choice for a folder when a new routine is loaded from the server. You can
choose “Add to project root with additional subfolders” to store all routines in a flat directory
structure as in the previous version of MTools. The flat directory can be the project root directory
or you can add additional subfolders to the project root. Connection server name by default is
added as a subfolder under project root. Additionally you can chose to add an additional
subfolder based on the namespace of the routines. The number of characters to use for the
namespace folders can be configured. Zero means no namespace folder and the maximum is
three characters if namespaces are to be used as folders.

Note that MTools assumes each routine uniquely exists in a project. If your workflow requires
that you need to work with multiple versions of a routine from multiple servers in the same
project you have to choose “Add to project root with additional subfolders” here with
“Connection server name” checked. For this case all the server named folders other than the
primary server can be ignored for functionality such as Load M File. The “Do not use Mfile in
other server named subfolders” configuration is located in project VistA properties page and is

Open Source EHR Senvices
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not checked by default. This configuration is the only support MTools provides to work with
multiple servers in the same project.

The final folder specification for newroutine location is “Namespace specified”. This setting
supports OSEHRA VistA-FOIA directory structure where routine directories are organized
according to the packages. With this setting it is assumed that there is a file named
Packages.csv in the root directory of the project similar to OSEHRA VistA-FOIA. Packages.csv
specifies location of each routine based on its namespace. Note that if Packages.csv does not
exist, this setting causes the routines to always be loaded to the projectroot directory.

3.2.3. Backup Files

Whenever afile is successfully loaded, a backup file is either created or updated in the backup
folder of the project. Each project backup folder is specified in Project VistA properties (‘Project’
- 'Properties’ - 'VistA’) and defaults to “.backup”. MTools always use the Server Name that
the file is loaded from as an additional subfolder under the backup folder. You can turn off
backup feature by specifying an empty backup folder in project VistA properties.

The backup file contains the latest server version locally. The backup file's relative path with
respect to backup folder and server named subfolder is always identical to its original relative
path with respect to the project root. Backup files will always have the same name as the
original file but with the extension “.mbk”. Users are free to browse the contents of the backup
files and MEditor is configured to open “.mbk” files as well. However, it is recommended that
these files are not changed manually.

Backup files are primarily used for comparison purposes when a file is loaded from the server
and backup/comparison purposeswhen a file is saved to the server. If MTools detects the
server file is changed outside Eclipse the user is alerted to examine the changes. You may
choose to include the backup folderin your version control system so that all versions of the
backup files are available. Othemwise Eclipse local history can be used to compare versions of
backup files. You can configure howlong to keep the backups in the local history; please
reference Eclipse ‘Help’ for more information on this.

3.2.4. MEditor Context Menu

MEditor’'s M Server context menu contains a “Load Routine” submenu item which can be used
directly to update the file in the editor from the server. In this case no wizard is used since the
file is already selected. Otherwise the functionality is identical to the Load M Routine toolbar
button.

Open Source EHR Senvices
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i8] VistA - MTestProject/GMPLFolder/GMPLAPILm - Eclipse =8 =R ==
File Edit Mavigate Search Project Run VistA Window Help
[ G oy M HF e < ij_i’Ja\raEE
L'y Project Explorer &2 = O M GMPLAPIL.m &3 =0
= d==5| e G.':'P API1 ;RGI f_ i1 i 5/15/13 T
1= MTestProject N e E
(= GMPLFolder ] <7 Undo Typing
E GMPLAPIL.m F Revert File
(= SDFOLDER i Save Ctrl+S
; Open With »
; Show In Alt+Shift+W »
r'i. Cut Ctrl+X
9 ~ Chrl+C
Ry Ctrl+C
1 = Moo
b Paste Ctrl+V 1yoe
1 E(.RETURN,"LISTXST") Q @
q Shift Right
1 Shift Left P,"GMPLLST") Q @
1 N, +NEWLST,+GMPLLOC)
E B Add to Snippets...
3§ Run As 3
D pn List
Debug As 3
Profile As 3
! Validate -
4 Team 3 5
EE Qutline &2 ~ = 0| & cd Compare With 3 % BE| o= >+ =0
GMPLAPTL » | SaveR Replace With 3
NEWLST =|||GMPLA B M Tools »
NEWLST+10 11 ¥ M Refactor 3
DELLST M MS 3 Load Routi
DELLST+10 Erver oad Routine
LSTUSED Preferences... Save Routine
LSTUSED+10 Save Routine to Selected Server
MNEWCAT Remove from Context Ctrl+ Alt+ Shift+ Down il
NEWCAT+10 - || 4 [
o~ Writable Insert 6:66
3.2.5. Project Explorer M Server Context Menu

The Project Explorer M Server context menu item can also be used to load a single selected
routine from the server; the functionality is also identical to the MEditor Load Routine Context
Menu item. In addition, from the Project Explorer M Server Context Menu multiple routines can
be loaded at once.

3.2.6. Load Routines

The M Server - Load Routines context menu loads the selected routine(s) from the server.
This menu is shown only when one or more M routines and/or folders are selected in the
explorer. When a folder is selected, all the files under the folder are recursively included in the
list to be loaded. Save for howthe routine is selected, the functionality is identical to the ‘Load M
Routine’ toolbar button; this essentially repeats the load process for all the selectedfiles.

3.2.6.1. Load Routine into Folder

If a single folder is selected on the Project Explorer, additional load options are available in the
Project Explorer M Server context menu item. The first of this loads a single routine into the
folder; functionally this is equivalent to the case in Load M Routine wizard when the user can
select a folder. Once this menu item is selected, the user is presented with an Input Dialog
where they can enter the routine name to be loaded. Please note that if the routine already
exists in the project, the existing file is updated even if itis notin the selected folder.
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& VistA - MTestProject/GMPLFolder/GMPLAPIL.m - Eclipse ===
File Edit Mavigate Search Project Run  VistA Window Help
[wif 52 U =N A & MRS = Ej’t‘?JavaEE
L7 Project Explorer &3 = B M GMPLAPILM & =8
o0& - A . p
4 = MTestProject £
»|= GMPLF[™"
= SDFOLL New ' t if the call succee:
Go Into t ription if the call fails
ring] e n 1 ne . name must be 3-38 chari
S Copy Ctrl+C not i ion.
Paste Ctrley [P HHU™ET IE to the new problen
M Delete Delete e
Remove from Context Ctrl+Alt+Shift+Down
Move... -RETURN, .GMPLLST, "GMPLLST") Q @
Rename F2 ETURN, .GMPLLOC, "GMPLLOC",1) Q @
GMPLLST)»® D ERRX"GMPLAPIE(.RETURN, LISTXST") Q @
0 F— LDAL1(GMPLLST)
B | MPLAPIE(.RETURN, "INVPARAM","GMPLLST") Q @
ef  Export.. =35 ADDLOC GMPLAPTS (. RETURN, +NEWLST,+GMPLLOC)
2] Refresh F5
Validate
Show in Remote Systems view
Run As 3
Debug As 3 125) . X
= Profile As 3 =
o= Qutline &2 Team N % R | >[I~ g
GMPLAPIL Compare With 3
NEWLST ) (127.8.0.1;8001)) -
NEWLST+1 Restore from Local History...
DELLST B MTools p 7 COMMENT BYTES
DELLST+10| 1 M Server 4 Load Routines
LSTUSED Source » Load Routine inte Folder
LSTUSED+] -
NEWCAT Properties Alt+Enter Load Namespace into Folder |
NEWCAT+10 —r— Save Routines -
- Save Namespace
o~ (= GMPLFolder - MTestProject

3.2.6.2. Load Namespace into Folder
Load Namespace into Folder enables multiple routinesto be loaded to the same folder. When
this menu item is selected, the user is presented with an Input Dialog where they can specify a
namespace. All the routines in the specified namespace are loaded into the project; new
routines are saved in the selected folder and existing routines are updated.

3.3. Saving Routines

3.3.1. MEditor Save

In MEditor routines are saved, just like all Eclipse files, to the disk; additionally, when the ‘Save’
button is clicked, MEditor will also attempt to save the routine to the server. You can choose to
disable this behavior by unchecking ‘Automatically save files onto server settings’ in VistA
preferences (‘Window - ‘Preferences’ - ‘VistA’ - ‘MEditor’). If automatic save is disabled,
users can use context menu Save Routine to save the routine which is discussed shortly.

This version of MEditor always saves the files on client when the user chooses even if the file
cannot be saved to the server (for example: when a connection cannot be established). In
addition, tabs, control characters, and empty lines are automatically removed upon saving a file.
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Control characters and empty lines are invalid in VistA routines and currently MEditor does not
support tabs as line-start indicator.

When a routine is to be saved to the server, it will first fetch a copy of that routine fromthe
server. MEditor will then compare what is on the server to the latest backup file for that routine.
The latest backup file is a copy of what was last on the server. If this is different, a prompt will
be shown to alert users to examine the differences as the difference means that the server file is
changed outside MTools. In this case the file will not be immediately saved and users will have
to save it again after examining the differences. Unlike the previous version of MTools, no third
party compare tool is used in this version. Users can use the Local History or version control
system compare facilities. If the file to be saved is identical to the server, no saving is done and
an informational dialog will be shown.

Once the routines are saved, XINDEX is also run on the server side and the results are shown
in the Console view.

3.3.2. MEditor M Server Context Menu

MEditor M Server context menu item contains ‘Save Routine” and “Save Routine to Selected
Server” that can be used to save files to server. Both can be seen in the screenshots shown for
Load Routine.

3.3.3. Save Routine

This saves the routine in MEditor to the server and is functionally equivalent to saving it from
MEditor.

3.3.3.1. Save Routine to Selected Server

This is similar to MEditor, but users can select the server to save the routine to and thus
overriding the primary server specified in project properties. This functionality is provided to
replace the secondary server saving in the previous version of MTools. This is the only way
MTools provides to override the server specified in project properties.

3.3.4. Project Explorer M Server Context Menu

The Project Explorer M Server context menu item can also be used to save a single selected
routine to the server; the functionality is identical to the MEditor Save Routine context menu
item. In addition, multiple routines can be saved at once from the Project Explorer context menu
item.

3.3.5. Save Routines

This capability saves all the selected files to the server. If a folder is selected, all the files that
are hierarchically under the folder are saved; this functionality is identical to individually
selecting files.

3.3.5.1. Save Namespace

If there are folders selected in the Project Explorer, then Save Namespace is shown in the
context menu. If this item is selected a user can then specify a namespace and all the files that
are hierarchically under the selected folders with the specified namespace will be saved; all
others will be ignored.
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4, Using MDebug

4.1. Choosing Implementation

MDebug implements three separate debuggers. The implementation to use can be chosen from
‘Window' - ‘Preferences’ - ‘VistA’ > ‘Debug’.

r'

E.] Preferences = = >

type filter text Debug L=l - -

General
Ant 9 Generic
Drata Managernent 1 Cache Telnet

Help ) GT.M 55H

Install/Update Prompt: VISTA
Java

lava EE
lava Persistence
JavaScript
Mylyn
Plug-in Development
Remote Systems
Run/Debug
Server
Team
Terminal
Usage Data Collector
Validation
Vistd,
Debug
M-Editor
Web
Web Services
XML

I Restore Defaults‘ I Apply ‘

@) [ ok || cance |

s

4.1.1. Generic Implementation

Generic implementation is the improved version of the original MDebugger. This version
implements a custom MUMPS interpreter in the back end and is independent from the specific
MUMPS implementation. Similar to MEditor it uses VistA Link to communicate with the server.
Although this version has the advantage of being the same for GT.M and InterSystems Caché,
currently the interpreter does not implement all the MUMPS language constructs. It should be
noted that especially in complicated MUMPS code, such as Fileman routines, problems may
occur.
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Issues may also arise in Ul-heavy MUMPS programs like Roll-and-Scroll Interface programmer
entry point ("XUP) since terminal reads and writes need special handling; this did not yet
mature in the code. Generic Implementation is useful for newer, “silent” APl code which does
not typically use complicated MUMPS constructs that have not yet beenimplemented by the
back end interpreter.

4.1.2. Caché Telnet Implementation

If you are using InterSystems Caché then you can use the Caché Telnet implementation. This
implementation runs an InterSystems Caché terminal in Eclipse and users transparently use
ZBREAK, BREAK, and argument less GOTO commands to implement the debugger. Please
see Caché documentation for more information and to learn about these commands if you are
not familiar with them.

The terminal is based on Eclipse Terminal view available from ‘Window = ‘Show View -
‘Other’ > ‘Terminal’.

F

i@ Show View o |3 | =
type filter text
= lava -

[= lava Browsing

(== lavaScript

= lavaServer Faces

= JAX-W5

= JPA

= Mylyn

[= Plug-in Development
[= Remnote Systems

m

= Server

= Team

= Terminal
B Terminal

= VistA

= XML -

QK ] l Cancel

Although users do not utilize this view directly to use MDebug Caché Telnet Implementation,
users are advised to launch this viewto ensure that it is possible to connect to InterSystems
Caché using Telnet within Eclipse or debug any connection issues. If a user cannot connect to
InterSystems Caché using this Telnet Terminal, then MDebug Caché Telnet Implementation will
not work.

MDebug Caché Telnet Implementation assumes that the user is set up to launch a particular
namespace automatically on Telnet connection (please see Caché documentation for more
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information on this topic). The implementation manipulates input and output streams of
Terminal/Caché communications; specifying the namespace in the “Prompt” field is particularly
important as this is how MDebug recognizes Caché is connected, a break occurred, or a
ZBREAK command is successfully executed.

Users can specify host or port information in ‘Window' - ‘Preferences’ - ‘VistA’ > ‘Debug’ »>
‘Telnet.’ Default host is the localhost and portis the default port that Caché uses.

r'

E.] Preferences o || EER

type filter text Telnet =l - w
General -
Ant Host: localhost
Data Management
Help
Install/Update Timeout (sec): 10
Java
Java EE
Java Persistence

Port: 23

JavaScript
Mylyn
Plug-in Developrment

m

Remote Systems
Run/Debug
Server
Team
Terminal
Usage Data Collector
Yalidation
Wisth
Debug
55H
Telnet
M-Editar
Web
Web Services i

| Restore Defaults | | Apply |

{F?:I [ 0] 4 l | Cancel |

4.1.3. GT.M Secure Shell Implementation

If you are using GT.Mthen you can use GT.M secure shell (SSH) implementation. This
implementation runs a GT.M terminal in Eclipse and users transparently use ZBREAK, ZSTEP,
and ZCONTINUE commands to implement the debugger. Please see GT.M documentation for
more information and to learn about these commands if you are not familiar with them.

Similar to Caché Telnet terminal, the GT.M SSHterminal is based on Eclipse Terminal view
available from ‘Window - ‘Show View - ‘Other’ - ‘Terminal.’ It is recommended that users
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verify they can connect to GT.M using SSH from this terminal; if a user cannot connectto GT.M
using this terminal MDebug GT.M SSH implementation will not work. The current version of
MDebug assumes Linux shell promptis “$” and GTM prompt is “GTM”. The prompt that is
specified in ‘VistA’ - ‘Debug’ = ‘Prompt’ is not respected. MDebug usesthese promptsto
recognize debugging event such as connection has been succeeded or a break has occurred; if
these prompts are setup to be different, MDebug will not work.

Users can identify the specifics of the SSH connection in ‘Window -’ Preferences’ - ‘VistA’ >
‘Debug’ = ‘SSH'. Defaults are based on the connection from a Windows machine to the
OSEHRA VistA virtual machine where guest machine port 22 is forwarded to port 3022.

r'

E’.} Preferences o || B ER
type filter text SSH =l - -
General -
Ant Host: 127.001
Data Managernent Port: 3022
Help
Install/Update User: softhat
Java Pasword: softhat
Java EE _
Java Persistence Timeout (secl: 0
Javaseript Keep alive (sec): 300
Mylyn

Plug-in Development
Remote Systems

m

Fun/Debug
Server
Teamn
Terminal
Usage Data Collector
Walidation
Wistd
Debug
55H
Telnet
M-Editor
Web
Web Services -

I Restore Defaults‘ I Apply J

C?:l [ oK ] I Cancel ‘

4.2. Debug Perspective

To use the debug features, enter the Eclipse Debug Perspective. Click the Change Perspective
menu in the top right of the Eclipse IDE; then choose "Debug’.
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- o
= Open Perspective E@g

eI VS Repository Expioring E
|45 Database Debug

L3 Database Development
ﬁiDebug

|air) Git Repository Exploring
gylava

5,’]3\{3 Browsing

‘;‘_‘EJava EE

T:J.Iava Type Hierarchy
3’:’Java$cript

& IPA

(1) Planning

m

<=Plug-in Development
ERemote Systern Explorer
r[\jResource (default)
EDTeam Synchronizing

& Weh (3

4.3. Adding Breakpoints

The MDebug plug-in has three types of breakpoints: line breakpoints, tag breakpoints, and variable
watchpoints. All breakpoints can be seen from the breakpoints view under the debug perspective.

(4= Variables | %z Breakpoints &3 =8

Ly X%@AN 7O B0G 1o %"
@ TSTROUT.m [line: 84]
TSTDOATSTROUT
/7 COUNT

Mo details to display for the current selection.,

4.3.1. Line Breakpoints
Open the MUMPS code in an editor that the user wants to debug. Either press ‘Ctrl + Shift + B’

or go to the Run Menu at the top of the Eclipse application and select ‘Toggle Breakpoint’ or
‘Toggle Line Breakpoint'.
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[+ Resume F&
Suspend
Terminate Ctrl+F2
b Step Into F5
b Step Ower F&
_[© Step Return F7
Run to Line Ctrl+R
T Use Step Filters Shift+F5
@, Run Ctrl+F11
%, Debug F11
Run History »
Run As *
Run Configurations...
Debug History »
Debug As »
Debug Configurations..,
@ Toggle Breakpoint Ctrl+Shift+B
@ Toggle Line Breakpoint
@ Toggle Method Breakpoint
*““2, Toggle Watchpoint
m, Skip All Breakpoints

In addition, users can also double click the vertical bar left of the editor to add a line breakpoint.
It is important to add breakpoints otherwise the debugger will run until it completes and
terminates.

M TSTROUT.m &3

fala) MOCUPU |

87 5 COUNT=1
EE 88 F Q:COUNT=5 D

89 . W COUNT

0@ S COUNT = COUNT + 1

91 Q

92 TSTFOR2

93 W "TESTING FOR BLOCKZ2!™
® 04 N COUNT

95 5 COUNT=1

96 F Q:COUNT=5 D

97 W COUNT

o8 S COUNT=COUNT+1

99 Q

-

I
[x]
[«

4.3.2. Tag Breakpoints

Arbitrary tags can also be entered (e.g.: TAG+offset®"ROUTINE) by clicking on the blue tag icon
from the breakpoints view.
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4.3.3. Watchpoints

Variable watchpoints are triggered when a variable value changes, and can also be added from
the breakpoints view by clicking the pencil icon. GT.M implementation does not support variable
watchpoints.

4.4. Starting a Debug Session

To start the debugger, a new MUMPS launch configuration must be created. Launch
configurations are organized with respect to routines, thus it is recommended they are created
fromthe file context menu; doing so will populate most fields in the Debug configuration wizard.

i) VistA - MTestProject/GMPLFolder/GMPLAPILm - Eclipse =8 =R ==
File Edit Mavigate Search Project Run VistA Window Help
il B i o H Y f=s - Ejt‘?JaVEEE
I Project Explorer 2 = O M GMPLAPILm &3 =0
= <}==‘D| = GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 5/15/13 -
= MTestProject Undo Ctrl+Z tion List =
Revert File
Ters Ctrl+S sel i | if the call succee
on if © 11 fails
GMA Open With » lis? name. L _name must be 3-3@ chari
. £ with punctuation.
GMA Show In Alt+Shift+W » 1311 be assigned to the new problem si
Outpui
1=51 Cut Ctrl+X
N LOCEF T Ctrl+C
S RETUR
I '$5L9 Paste Ctrl+V
I '$35( o
I $EFIN Shift Right URN, "LISTXST") Q @
S NEWLY Shift Left
I +NEW] LLST") Q0 @
I $G(af B2 Add to Snippets... LST,+GMPLLOC)
5 RETUR
Q1 Run As »
BJE__ST(F Debug As 3 DE 1 Debug on Server Alt+5hift+D, R
;Input Profile As v | M 2 M Application
5 .RE] )
H Fabdate Debug Configurations...
: GiMH Team 3
4 3
Compare With 3
5% Outline 2 ¥ = 8|/ E Console } Replace With 3 | ~[Ff~=0
GMPLAPIL » ||No consoles tq B MTools »
NEWLST = i M Refactor 3
NEWLST+10
DELLST B M Server 3
DELLST+10 Preferences...
LSTUSED
LSTUSED+10 Remove from Context Ctrl+ Alt+Shift+ Down
MNEWCAT
NEWCAT+10 -
o Writable Insert 22:3

Selecting Debug configurations brings up the Debug Configuration wizard where users can
create a new launch configuration
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E."J Debug Cenfigurations £

Create, manage, and run configurations

Run or debug a remote MUMPS Routine

E13 = —+|, -
X | B Name: GMPLAPIL
type filter text Main . %: Source| ] Common
J Ap_ECHETOW_ICEt_ Project: MTestProject Browse
& Eclipse Application —
3 Eclipse Data Tools M file: GMPLFolder/GMPLAPIL.m Browse
o Generic Server e
H Generic Server(External Lai Entrytag:  GETLIST \ﬂ]
5 HTTP Preview [7] Extrinsic function
o J2EE Preview Setup code:
[ Java Applet
[3] Java Application Parameters: | 1 ame Type Edit
Ju JUnit RETURM <empty>
Ji JUnit Plug-in Test GMPLLST 5
I MUMPS Launch Configuri CODLEN <empty>
M GMPLAPIL MINIM <empty>

4 Q5Gi Framework

I, Remote Java Application
% Remote JavaScript

4 Rhino JavaScript

Juj Task Context Test

>4 X5L

4 11 3

Filter matched 19 of 19 items

@ Debug ] I Close

s

For a valid configuration, the following files must be specified: Project, M File, and Entry tag.
When launched from a context menu, MTools auto populatesthe Project and M File fields.
Once an Entry tag is selected, and if there are parameters for the entry tag, those values can be
specified in the parameters table. The name of the parameters is automatically populated based
on the Entry Tag. If the Entry Tag is an extrinsic function the check box for the same must be
checked. Currently MTools do not automatically fill or validate this check box. Users can specify
additional code that needs to be run before the selected tag is called. For example, this is useful
to set the user (S DUZ=1) for user sensitive launches such as “XUP.

Once all the information is entered, you can then click ‘Debug’ to start the session. Note that
once a debug launch configurationis created, you can use the M Application shortcutto launch
the debug session for a particularfile. If there are multiple configurations, a selection dialog will
be presented to select one.

45. Variables

Variables will be displayed in the default Eclipse Debug Variables view. For Generic
Implementation, only those created after the debug session started are shown.
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gj Variables 2 ®s Breakpoints k3~ T 0O

ame Yalue
w COUNT 1

Since Generic Implementation uses VistA Link, there are additional VistA Link and RPC
variables defined on the server that the default view does not show. There is a new custom view
created for that. Users may open it by clicking on ‘Window' - ‘Show View - ‘Other...” and
choosing M Variables. This view can also be filtered by using the text box on top of the variable
viewer.

éé M Variables &3 . [2 Markers| ¥ Tasks| & Console| = Properties

DUz
Mame Value
DUz 12
DUZ(D)
DUZ(1)
DUZ(2) 1
DUZ{"AG") v
DUZ{"AUTO") 0

For GT.M SSH and Caché Telnet Implementations, there are no additional variables on the
server other than those shown in Variables view; M Variables viewis not populated.

4.6. MUMPS Terminals

46.1. Generic Implementation Interactive Console

MDebug Generic Implementation supportis an interactive console which displays MUMPS
WRITE commands and can capture input from READ commands. The console uses the default
console view and automatically displays itself as WRITE commands output, newinput, or when
a READ command is ready to accept the input.
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El Consele i3 . = Progress| 4 Search| % Plug-in Registry | [£ Markers

MP5 Console: debugconfigl
ENTER 3 LETTERS:
abc
VALUE OF VALl:a
VALUE OF VALZ:b
VALUE OF VAL3:c

4.6.2. Caché Telnetand GT.M SSH Terminal View and Message Console

MDebug Caché Telnet and GT.M SSHimplementations use two views: MDebug Terminal and
Console Views.

MDebug Terminal viewis in fact the stripped down version of the Eclipse Terminal view. Eclipse
Terminal view implements Telnet and SSH communications with the server and VT100 (ANSI)
emulation. MDebug simply interrupts streams between the Terminal and the server; it also:

e Sends ZBREAK related commands to the server to define break points and stepping
using the outbound stream
e Filtersinbound stream to recognize break messages

All the actual MUMPS program reads and writes are written to the MDebug Terminal, and all
launch and debug related commands and prompts are written to the MDebug Message
Console. The following figure illustrates the MDebug Message Console with some underlying
ZBREAK commands:

Open Source EHR Senvices
MTools Installation and Usage Guide 30 September 2013



1] Debug - VistA-FOIA/Packages/Kernel/Routines/XUP.m - Eclipse

==]E=]

THT | AUSTUNDAG@8422 . us .nam. ad . pwcinternal.com: 63524 | 9828"

A", DT=5$DTAXLFDT

<BREAK>XUP+18"XUP
VISTA 2d@>BREAK "L" ZBREAK $:"

"W $C(8,8,8) ZWRITE" 6

DILOCKTM=3
DISYS=18
DT=3130924
DTIME=300

10(8)
Uerian

S XUEQFF="%ZOSF("EOFF"),XUEON="%ZOSF ("EON"),U=""",XUTT=0, XUIOP=""

="| TNT | AUSTUNDAG@®422 . us .nam. ad . pwcinternal . com: 63524 | 9828"

<BREAK>XUP+11*XUP
VISTA 2de>
<

File Ecit Navigate Search Project Run Window Help
(Bl HBrQ Q@  @E P e o 5 [3% Debug | [ Resource [ Git Repositor... [ vistA >
4 Debug 52 Servers| % > |3 @ % 5| 2[ & 7 = O) 0 Varisbles 52 .9 Breakpoints| #E ¥ =8
[¥ XUP [MUMPS Launch Cenfiguration] Name Value o
iff xup % DISYS 18 id
o XUP [Thread] o i ]
= XUP+11XUP
M xUpm 2 _F GMPLm | = 512 outline 32 » - -0
; - XUP -
K AUTILITY($3),“XUTL("XQ",$1) D KILLIAXUSCLEAN | KUP+10 I
S U="~", DT=8$DTAXLFDT UP+20 5
» S XUEOFF="%Z0SF ("EOFF"),MJECN:"%ZUSF("EﬂN"), L, XUTT=8,XUI0P=""
D GETENVA%ZOSV S XUENV=Y,XUVOL=$P(Y,U,2),XUCI=$P(Y,U,1) as
:Reset DUZ if user "Switched Identities”. - Zis2
‘ v i 5
7] Tasks (& Console 3 .Tarmmaﬂ Rl et E~r3~-=08
M Debug
DILOCKTM=3 -
DISYS=18
DT=3130924

m

e
o

The figure below shows the MDebug Terminal View for a break in XUP when a user adds a new

Problem:

18] Debug - VistA-FOIA/Packages/Problem List/Routines/GMPLm - Eclipse

[= e

File Edit Navigate Sesrch Project Run Window Help
il BrO-Q BB oDy 1 [%5 Debug | [ Resource [, Git Repositor... [B Vista ™
%5 Debug 23 40 Servers| % b % .k | F| & 7 7 Ot Variables 5 %o Breakpoints| @~ =08
[ XUP [MUMPS Launch Cenfiguration] Name Value -
2 xue & %0T T L
of? XUP m"ﬁ;’] & AUPNSEX M
= ADD+34GMPL ec |
< I | »
« »
M XUP.m M GMPLm &2 = 0| 3% Outline 32 v =8
| ; - GMPL -
ADD ; -~ add @ new problem I EN T
N GMPCLIN [} DE
S VALMBCK="",GMPCLIN="" A
% K GMPREBLD ADD =
I +$P(G:"IFDFN,U,4), "ﬁ'ﬁ(KDE»’\D"GNFLXl($P(E|VIPDFN,U,4)) G ADDQ ADD+10

S:$E(GMPLVIEW("VIEW")) "="5" GMPCLIN=$$CLINIC*GMPLX1("") G:GMPCLIN="" ADDQ ADD1

5 GMPLSLST=33USERLST*GMPLEXT(GMPCLIN) ADDQ

I GMPLSLST D G ADD1 STATUS

-5 'SP(GMPLSLST,LI,2)=$$LSTTEXT"ENPLEXT(GMPLSLST)
. D EN"VALM("GMPL LIST MENU") STATUS+10
W @I0F 5TQ

| D FULLAVALML I8 NOTES
£ ITMAGUNLS (LFRUGNGOITTY | €LO/EnC AN MUANSEI AT I DIINKT NI GDE RN L SARTAL {66271 MANT 1 A1 500 AAT IR NTQ |
¥ Tasks | E] Console ¥ Teminal 23 =g

No data available meeting criteria.

4D Add New Problems IN (Inactivate Problems) Vi Select View of List
AM  (Remove Problems) €M (Comment on a Problem)SP Select New Patient
0 (Edit a Problem) DT (Detailed Display) PP Print Problem List

uit

e 0
Select Action: Add New Problems// AD  Add New Problems ||

m

e
n)
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5. New VistA File Wizard

MTools provides a new New VistA File wizard fromthe File > New menu.

i

E'ij VistA - MTestProject/GMPLFolder/GMPLAPIL.m - Eclipse
File | Edit Mavigate Search Project Run  VistA Window Help
Mew Alt+Shift+N ¥ | % Project...
Open File... M VistA Routine
Close Ctrl+W L=ﬁ —— ars
Close All Ctrl+ Shift+W P, 1
4% Other... Ctrl+N | 5"
Save Ctrl+5
' [Required,Numeric] Set to th
[E Qawve fc e e

In the first page of the wizard, the name and folder of the new VistA file is specified; the file is

restricted to be a MUMPS file.

=

5@ New VistA M File

M File

Create a new M file resource.

Enter or select the parent folder:

MTestProject/ GMPLFolder

= MTestProject

= .backups
= GMPLFolder
(= SDFOLDER

File name: GMPLAPIY.m

@

Finish

Cancel

The second page of the folder helpsto create the first two lines of a VistA routine which must

follow VA Standards and Conventions (SAC).
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- )

i@ New VistA M File = @ | =

Routine Description

Create first two lines.

Site: PWC
Developer: AU/CE
Brief description: Test
Date: T/21/2013

Major version number: 3

Minor version number: 2

Package name: Problern List

Patch number: 26003

Version date: 7/30/2013

Build number: 3

First line: PWC/AUSCE - Test:7/21/2013

Second line: =3.2:Problem List;**26003**7/30/2013;Build 3

= e
'\‘?J' < Back Mext = Einish ] I Cancel

m

Note that new VistA files are not automatically saved to the server. When you hit finish in the
wizard, the file is opened in MEditor and users can save the routine to the server as described
in the previous sections. The New VistA M File wizard replaces functionality in the previous
version of MTools where files were previously updated on the server side.

6. MTools Context Menu Tools

A number of MUMPS code validation and analysis tools are available in the MTools IDE. These
tools can be found under the M Tools menu item in the context menus of the Project Explorer
view, Outline view, and MEditor. Users should note that these tools are client based and do not

use a MUMPS server.
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& Resource - VistA-FO1A/Packages/Problem List/Routines/ clipse Platform =10l x|
File Edit Navigate Search Project VistA Runm Window Help
| c5 - | |8 Q- -] il -0 e - f @'Java || GitRepositor.. %¥Debug @ MDebugger | Resource |
| Project Explorer £2 E&|e¥=0 || i FLooe.m fEﬂ GMPLAPILm 33 M| GMPLAPIZ.m W =0
=] % Routines ;I GMPLAPI1 ;RGI/VS Build Problem Selection Lists ; 3/27/13 -
Ea GMPL.M 332.@;Problem List;¥¥260002%%;Aug 25, 1994
1) GMPLLM MEMLST(RETURN,GMPLLST, GMPLLOC) ; Add new Problem Selection List
~H) GMpL31P, i
% pp—— m ;3 G Problem Selection List name
(oAt s GMP Location IEN
; Output: IEN of Problem Selection List
N LOCERR,%
S RETURN=8
New » CHIC(.RETURN, .GMPLLST, "GMPLLST") Q @
«(.RETURN, .GMPLLOC, "GMPLLOC",1) Q @
Open F3 (GMPLLST)>@ D ERRX*GMPLAFIE(.RETURN,"LISTXST") Q @
DALL(GMPLLST)
Copy LAPTE (. RETURN, “INVPARAM", "GMPLLST") 0 @
bl GMPLELCKA % paste RETURMN, +NEWLST,+GHMPLLOC)
b GMPLELD.m S =+NEWLST
- M GMPLBLD L1
~H) GwpLBLD2.  Mave..
EE GMPLBLD3.1 Rename ETURN,GMPLLST) ; Delete Problem Selection List
B awpeLoc, | Remave from Context Chrl-Alt+-SHiFE+HDown
Ml GMPLBLDF.  Mark a5 Landmerk Chrl-Alt+ St LéT Problem Selection List IEN
-] GMPLCHK.T -
N (-RETURN, .GMPLLST) Q @
- M) GMpLCODE 23 ImPert... D 0o
-] GMPLDAL.m ) Export... ~GMPLAPTE (.RETURN, "LISTUSED" ,RETURN_" user{s) are currently assigned this list!")
- 4] GMPLDAL1. o
B 2| Refresh F5
o = g L. =
= Outiine &3 Task List onsole E3 Consale Histor: Error Lt H - - (]
& 8 ! Vaiidate 2 | & tistory| @ EmorLog| B -5
GMPLAPT1 SroT TermE BE s lay at this time.
- NEWILST aun A b
DELCI;’VLST+]D e V
»
DELLST+10 :"’ﬁ‘e As .
LSTUSED =am .
- NEWCAT Ergzalil
NEWCAT+10 Replace With s
- CATUSED [ M server Ut »
- DELCAT [ Report Assumed Variables
LOCKLST TPA Tools »  ReportErrors
-~ UNLKLST Report Occurances
LOCKCAT Validate Quit Types
~ UNLKCAT
GETLIST
GETLIST+10 =l
e M) 8 items selected J
=0l x|
| £5 - ICsEIE R N =T R S S e - [ & ava [ GitRepositor.. %% Debug i MDebugger | [ Resource |
[ Project Explorer 52 £ 5| & ¥ = 8] H Foorm fE\j GMPLAPTLm 52 “_ M GMPLAPIZ.m ) =10
B Routines A GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13 -
M aMPLm 532.9;Problem List;**260002%*;Aug 25, 1994
5 GMPLLm NEWLST(RETURN, GMPLLST,GMPLLOC) ; Add new Problem Selection List
3 Input
- GMPL31P. . .
% o Ilm ; GMPLLST Problem Selection List name
L 5 GMPLLOC Location IEN
) aipLapi2m ; Output: IEN of Problem Selection List
bl GMPLAPI3.M N LOCERR,%
- GMPLAPI4.m S RETURN=0
~Fl GMpLAPIS.m I CHK(.RETURN, .GMPLLST, "GMPLLST") Q @
) GMPLAPIS.M 1 (-RETURN, .GMPLLOC, "GMPLLOC™,1) Q @
5] GMPLAPIT. 1 PLLST)>@ D ERRXAGMPLAPIE(.RETURN, "LISTXST") Q @
: s (GMPLLST)
) GMPLAPIE.m 1 LST'>@ D ERRXAGMPLAPIE(.RETURN, "INVPARAM”,"GMPLLST") Q @
-} GMPLBLCK.m I SG(GMPLLOC)'="" 5 %=3 OC*GHMPLAPTS (. RETURN, +NEWLST,+GMPLLOC)
-k GMPLBLD.m S RETURN=+NEWLST
-4} GMPLBLD1.m 01
M eMPLBLDZ.M 5
-} GMPLELDZ.m B DELLST(RETURN,GMPLLST) ; Delete Problem Selection List
~Ej apancm : IEE;t ST Problem Selection List IEN
1 roblem Selection List IEl
-}l GMPLBLDF. :
% " 5 RETURN=B
GMPLCHK.m 1 (.RETURN, .GMPLLST) Q &
I} GMPLCODE.m I RETURN*8 D Q @
b} GMPLDAL.m D ERRXAGMPLAPIE(.RETURN, "LISTUSED",RETURN_" user({s) are currently assigned this list!")
-1} GMPLDAL1.m =l Al
5= outline &2 . [F] Taskusq o T F O|[& Tasks (E Console &2 Ec»usolﬂ = Hustnrﬂ@me Log] ~B-55-70
GMPLAPIL 4 |/|No consoles to display at this time.
- NEWLST
NEVULST+10
ol Team 3 I
LTLE 3 P.epo(tt: ;ssumed Variables
ReportErrors
NEWIC e " .
e Report Occurances
camy  DebugAs ¥ validate Quit Types
Profile As 3
DELC e
Loct ‘aligal

Ungg  Compare With
Lotk Replace With

:g'l'f: Remove From Context ChrbhAlb+Shife-HDown
GETLIST+10 _I
{Rnye |
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& Resource - VistA-FO1A/Packages/Problem List/Routines/GMPLAPIL.m - Eclipse Platform =10 x|

File Edit Navigate Search Project VistA Run Window Help

J B - = Jﬁ\? J ™M J Q - J p=r J Ll il . - - = Ef @Java || GitRepositor.. %¥Debug g M-Debugger ’lgnem J
[ Project Explorer 52 R | - 7 = 0|[H Foorm f@ GMPLAPILm 53 . | GMPLAPIZ.M W =0
B Routines | GMPLAPI1 ;RGI/VSL —- Build Problem Selection Lists ; 3/27/13 «
M GvPL.m 532.8;Problem Li “;Aug 25, 1994
~H GMPLLM NEWLST(RETURN,GMPLLST,GMPLLOC) ; Add new Problem Selection List
- B GMPL31P.m 3 Input
= 3 GMPLLST Problem Selection List name
-1 GMPLAPTL.m Lo
-~ M GMPLAPTZ.m D our, U Clrlt 2
Ml aMPLAPII.M N Loc,  RevertFie
M GMPLAPTA.M S RET|  Save Gt/
- M) GMPLAPIS.m 1 ) Qe
- B} GMPLAPIS.m I Open With *Lnoe X
B GMPLARTZ.m é 337 Show In Alt+shift+1 » [TE(.RETURN, "LISTXST") ¢ @
W
B aMPLAPIEm I 4nE b Clri M, UGMPLLSTY Q @
b GrLLCK.m I $6( Gopy CirlC RN, +NEWLST,+GMPLLOC)
b GMPLBLD.m S RET  Paste cirl+r
- M) GMPLELDL.m Q1
) GMPLELDZ.m ; Shift Right
~ [ GMPLELDZ.m @ beList| shiftleft Hon List
3 Inp
H) GupLaLOC.m ? "5 [ Add to Snippets...
M GMPLBLDF.m pl
- M) GMPLCHK.m T Run As »
- M GMPLCODE.m T ger  Debughs »
~H) GMPLDAL.m .DE Profleas * | user(s) are currently assigned this list!") -
-] GMPLDALT.m J | N validate »
Team 3
= = = = - e
o outine 22 ~_E] TaskLlsq e B8 |[ & Tasks fE Compare With ' < B-5-70
GMPLAPT1 ||| No consoles t Replace With »
- NEWLST ¥ M Refactor ’
- DE_E‘;:ILHH'J [ M Tools » EZ;::gijrr:Ed Variables
DELLST+10
Preferences...
LSTUSED Re?crt D@ranms
- NEWCAT Remeye from Context  ChrltAltHShift+Down LELHREL AT
NEWCAT +10
- CATUSED =
~ DELCAT
LOCKLST
~ UNLKLST
LOCKCAT
~ UNLKCAT
GETLIST
GETLIST+10 =l
J 0 ‘ Writable | Insert | 19:1 J

Currently there are fourtools: Report Assumed Variables, Report Errors, Report Occurrences,
and Validate Quit Types. Each of these tools is run for each entry point tag in routines. When
selected from the Outline view, they are run for a specific tag; when they are run from MEditor,
they are run for all the tags in the routine that is being edited in MEditor. All four tools can be run
on multiple file selections from the Project view.

6.1. Report Assumed Variables

The tool finds all the variables that are used in the entry tags thatare not ‘newed’. Using no
‘newed’ variables results in un-maintainable code and should be avoided. Running the tool
writes the list of assumed variables in the Console per entry point tag. The output also includes
the clickable location of the assumed variable; when selected it brings the line that the assumed
variable is on to focus.

Note that some of these tools do recursive analysis. However, recursive analysis is limited to
the routines that are on the client Eclipse project and does not consider routines that might be
on the server only, not on the client.
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£ Resource - VistA-FOIA/Packages/Scheduling/Routines/SDM.m - Eclipse Platform

_lol x|
File Edt Mavigste Search Project WistA Run Window Help
| it LSRR R N = R R I e - B &'Java [ GitRepositor.. %% Debug §F M-Debugger | [ Resource |
[7 Project Explorer £ = El]fE GMPLAPILm M =0
o= S %=5 TASDMAPI3(.PAT,DFN,1) |
= 5 F DEATH")),PAT("DATE OF DEATH")]"" W .1) S:3D(SDFN) SDAMERR="" G END:SD(SDFN),SDM
b SDITEm = :1,1:8) G::D(SDCLN) END G S
M soLP.m e
..... 1 soMm
i soMo.m
F) soMLm 1,215, "MEANS TEST STATUS: ",5P(VAEL(9),U,2},!
""" E) somiam ST") I §T,$$MTAEASMTCHK(DFN, +$G(SDAPTYP), "M") S SDAMERR="" Q
£ somir.m 123,%7, PAT("REMARKS") : .
M soMiTim or
""" b somiT10.m ,DFN, . SADMDT, 8)
---- b4 somiT2m (SADM(L, "DATE™ }),U, 1), TXT(1)=35FHTEAXLFDT(Y) W !,$$E28L0°DIALOG(480080.803, . TXT)
M soM1iT3m
----- M somiTam o
..... 1) soMITSm \D~SDMAPTL1(.PEND,DFN) W:'SO(PEND(®)) !, D"DIALOG(480808.681)
B soMiTem (0)) D G END:%<@,HELP:'%
w!,s DIALOG Beea .
M) soMiT7.m (a8 003)
""" £ somira.m " S SDMLT1=1
M1 somiTe.m D:¥=1
F som2m = . DX,DY,SDXY,SDEND 5 SDXY="S DX=$X,DY=8"_55(SL(3G(~KZOSF("XY"))):" "_~("X¥"),1:"") X SDXY
4 - | » .5 CN=1
. F XIN=DT:® S XIN=30(PEND(XIN)) Q:XIN'>8 D
5% outine 32 F raskusﬂ ¥ =0 .. , "LAB")_U_PEND(XIN, "XRAY")_U_PEND(XIN,"EKG")
om .. L) "D OUT"SDUTL X SDXY"
BNt .. LXE,U,SDJ) W:X>9 | W 218,"*" D DTASDM8 W 232,55(SDI=1:"LAB",SD)=2:"XRAY",3:"EKG")
EN1+10
EN1+20 : -
EN1430 4| | 3
EN = =
. B console 2 ExGE|t B -F3-°0
PEND+10 M Tools Console
PEND+20 HELP~SDM ﬂ
PEND+30 ASSUMED: %(SDM:46), ¥DT(SDM:1@3), %Y(SDM:52), A(SDM:1@5), ARG(SDM:184)
£ ASKC(SDM:183), CC(SDM:185), CCX(SDM:184), COXN(SDM:184)
ENZ CLN(SDM:79), CLNIEN(SDM:1@5), CN(SDM:55), CHIEN(SDM:1@5)
210 CNPAT(SDM:185), CNSLTLNK(SDM:185), CNSULT(SDM:185)
EN2a30 CNT(SDM:185), COLLAT(SDM:184), CONS(SDM:185), COV(SDM:183)
oo CPRSTAT(SDM:185), CW(SDM:1@5), DA(SDM:74), DFHN{SDH:48)
cERR DIC(SDM:103), DIE(SDM:74), DP(SDM:1@3), DR(SDM:99)
DSH(SDM:1@5), DTENTR(SDM:185), DTIN(SDM:185), DTLMT(SDM:185)
HELP DTR(SDM:185), HEY(SDM:183), HSI(SDM:183), HX(SDM:184
ENAM HY(SDM:183), I(SDM:1@4), IOSL(SDM:58), J(SDM:183), ND(SDM:185) -
<<END>> ﬂ »
|'o® =288

‘ \Wiritable | Insert | 47:12

Similar reports are also generated by XINDEX; however, the reports here are generated by a

Java-based MUMPS code an
tag under test calls. Recursio
under the Project Properties’
top Project menu item.)
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=i
| type filter text Assumed Variables - T
[#-Resource
. Builders Spedify which execution lines should be analyzed:
- Git = Only Entry Tag
B M:Tools " Entry Tag and Falthrough Tags
- Assumed Variables " )
‘. Occurances 1~ Al Tags Within Routine
- Project Facets ¥ Full Recursion With Routine Filter [ Name Regular Expression T Add
- Project References D.= Exclude
- Refactoring History X.= Exdude Remove |
- Run/Debug Settings
- Server
[+- Task Repository
- Task Tags
[#- Validation
- WikiText
Specify expected assumed variables:
u Add
oT
DUz Remove |
Restore Defaults | Apply |
Y
|\?}| OK I Cancel |

Users can disable recursive analysis by selecting “Only Entry Tag” options. Selecting ‘Entry Tag
and Fallthrough Tags’ adds the tagsthat follow the entry tag to the analysis when entry tag does
not end with an unconditional QUIT command. When option ‘All Tags within Routine’ is
selected, all the tags which are local to the routine and called by DO or GOTO commands and
extrinsic functions are also included in the analysis. Full recursion is available with ‘Full
Recursion with Routine Filter’ option where can include all DO and GOTO commands and
extrinsic functions in the analysis. Users can specify routines that would be included or excluded
to limit the extent of the recursion. The routines are identified by nhame regular expressions.

In addition to the setting that configures the recursive analysis, users can also specify the
variables that should be excluded from the analysis. Thisis useful when there are variables that
are assumed by design.

6.2.

This function writes out all the syntactical errors to the Console. The validation is independent
from XINDEX validation and implemented on Java. It serves as confirmation of XINDEX results
or can be used offline validation tool where users do not need to save the routine to the server
to get validated.

Report Errors

6.3.

Report Occurrences writes a number of MUMPS language constructs used in the routines to the
Console. Most of these constructs should be avoided in VistA development and this report
identifies the location which can be reviewed easily. Users can configure the constructs to report
on from Project Properties’ M Tools section.

Report Occurrences
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5 %=35GETPEND SDMAPIL(.PEND,DFN) W:'SO(PEND(@)) !,55E2ELDDIALOG(450000.801)
I 50(PEND(@)) D G END:%<®,HELP:'%

.5 %=1 W !,35578LD°DIALOG(480000.004)

.D YN~DICN

LI RY["~" 5 SDMLT1=1

. F XIN=DT:0 5 XIN=SO(PEND(XIN)) Q:XIN'>® D
. . 5 LXE=PEND(XIN,"LAB")_U_PEND(XIN, "XRAY")_U_PEND(XIN,"EKG")
. X:((5v+4)>I0SL) "D OUTASDUTL X SDXY"
F SDI=1,2,3 D
I 57(LXE,U,507)]"" S Y=57(LXE,U,5D1) W:5X>2 | W ?18,"*" D DTASDM@ W 232,55(SDI=1:"LAB",SDI=2: "XRAY",3:"EKG")
:9X0 1 W CN, "™, 24, SSFMTEAXLEDT (XIN) W 223
. W "("_PEND(XIN,"LENGTH OF APP'T")_" MIN) "
. W 55(3D(PEND(XIN,"CLINIC")):PEND(XIN,"CLINIC"),1: "DELETED CLINIC ")
. . W PEND(XIN,"COLLATERAL VISIT")," ™,PEND(XIN,"APPOINTMENT TYPE")
. W:SG(PEND(XIN,"CONSULT LINK"))>8 " Consult Appt.”
.. 5 CN=CH#L
;Prompt for ETHNICITY if no value on file
I '50(PAT("ETHNICITY INFCRMATION","")) D

EN2~SDM
NAKED_GLOBAL (SDM:82)
NAKED_GLOBAL (SDM:82)
NAKED_GLOBAL (SDM:82)
NAKED GLOBAL (SDM:82)
PEND~SDM
NAKED_GLOBAL (SDM:54)
EXECUTE (SDM:54)
EXECUTE (SDM:58)
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6.4. Report Quit Types

Report Quit Type performs two analyses: the first ensures that each entry tag has consistent
QUIT commands; all QUIT commands in an entry tag must either all return values or all not

return values. The analysis is recursive with respectto GOTO commands.

The second analysis looks for DO/GOTO commands that are called for extrinsic functions and

SET commands that are called for tags that do not return value.

7. M Refactor Context Menu ltems

The M Refactor context menu item is available only from MEditor and it currently has a single
action to Expand Keywords. This item changes all the command and intrinsic function
mnemonics to their full form. The following screenshotsillustrate before and after Expand

Keywords state of a routine:

= Resource - VistA- ackages/Problem outines m - Eclipse rm o
Er VistA-FOIA/Pack: Problem List/Routi 'GMPLAPI1. Eclij Platfor O x
File Edit Mavigate Search Project VistA Run  Window Help
J =i = J BF J M J Q - J = & - Fj &' 1ava [ GitRepositor.. %5 Debug R M-Debugger |[7 Resource J
[ Al e o
| M@vPLAPILM £3 =g
=
GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13 -
f[\h 532.8;Problem List;**26@@82%*;Aug 25, 1994 Unde CErl+Z
NEWLST(RETURN,GMPLLST,GMPLLOC) ; Add new Problem Selection List i
— ; Input Rewvert File
; t
= 3 GMPLLST Problem Selection List name 2aYE Ghrlts
Oz ; GMPLLOC Location IEN
o= : - . . i 3
3 Output: IEN of Problem Selection List O:enwm ER ,
Bl N LOCERR,% Show In t+Shift -+
= RETURN=0 (a2 Chrl 4%
I’ TNAME“GMPLCHK( .RETURN, .GMPLLST, "GMPLLST") Q @
: (.RETURMN, . GMPLLOC, "GMPLLOC",1) Q @ Copy TerkeC
(GMPLLST)>@ D ERRX*GMPLAPTE(.RETURN,"LISTX5T") (  Paste Crl+v
SPLDALI(GHMPLLST) - - . shift Right
APIE(.RETURN, "INVPARAM", "GMPLLST") Q G'I Shift Left
I 3G(GMPLLOC) "="" S X=35ADDLOC GMPLAPLS(.RETURN,+NEWLST,+GMPLLOC)
g EETURN=+NE;\‘_ST [t Add to Snippets...
5 Run As L4
DE_£ST(IEETURI'J,G'-'.P__ST) ; Delete Problem Selection List Debug As »
; Input
. . - Profile A: 3
3 GMPLLST Problem Selection List IEN ere s
S RETURN=9 e
I "$35LSTUSED(.RETURN, .GMPLLST) Q @ Team b
I RETURN3®@ D Q @ Compare With »
. D ERRX"GMPLAPIE(.RETURN,"LISTUSED",RETURN_" user(s) are currently Replace With »
. 5 RETURN:B( ) Expand Keywords
I "$ELOCKLST(.RETURN,GMPLLST) Q @
»
S RETURN=S STAGHPLDALL{GMPLLST) ¥ M Tools
g iN.K.ST(G.‘-P._ST) Preferences...
5 Remoye fram Context Chrl-Alk+-Shift+ Do
LSTUSED(RETURN,GMPLLST) ; Return number of users assigned to this 1is
5 RETURN=8 -
e s meTom  esne s eTh 0o
il ;
[Fai Writable Insert 14: 64 | |e e B E§ ¢
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&= Resource - VistA-FOIA/Packages/Problem List/Routines /GMPLAPI1.m - Eclipse Platform

File Edit Mavigate Search Project VistA Run  Window Help

|- Bl @ & |6 M | &- | - Ef & 3ava | GitRepositor.. %¥Debug R M-Debugger | [ Resource |

T -5l -t G- -

~=lolx|

121 =GvpLapTLm X

GMPLAPI1 ;RGI/VSL —- Build Problem Selection Lists ; 3/27/13

Ej 332.@;Problem List;**26@002%*;Aug 25, 1994

NEWLST(RETURN,GMPLLST,GMPLLOC) ; Add new Problem Selection List
3 Input

= 3 GMPLLST Problem Selection List name

Oz 3 GMPLLOC Location IEN

3 Output: IEN of Problem Selection List

El NEW LOCERR,¥

SET RETURN=@

IF "$ELSTI

LCHK(.RETURMN, . GMPLLST, "GMPLLST") QUIT @

CH(.RETURN, .GMPLLOC, "GMPLLOC", 1) QUIT @

LDALL(GMPLLST)>@ DO ERRXAGMPLAPIE(.RETURN,"LISTXST") QUIT @
LSTAGMPLDALL (GMPLLST)

IF HNEWLST'>@ DO ERRXAGMPLAPIE(.RETURN,"INVPARAM","GMPLLST") QUIT @

IF SGET(GMPLLOC)'="" SET %=35ADDLOC*GMPLAPTS(.RETURN,+NEWLST,+GMPLLOC)

SET RETURN=+NEWLST

QUIT 1

3
DELLST(RETURN,GMPLLST) ; Delete Problem Selection List

3 Input

3 GMPLLST Problem Selection List IEN

SET RETURN=0

IF "$ELSTUSED(.RETURN, .GMPLLST) QUIT @

IF RETURN>@ DO QUIT @

. DO ERRX*GMPLAPIE(.RETURN,"LISTUSED",RETURN_" user(s) are currently assigned this list!")
. SET RETURN=8

IF "$ELOCKLST(.RETURN,GMPLLST) QUIT @

SET RETURN=$$DELLST"GMPLDALI{GMPLLST)

DO UNLKLST{GMPLLST)

QUIT 1

3
LSTUSED{RETURN,GMPLLST) ; Return number of users assigned to this list
SET RETURN=0

B T e T I R i T T Tar T AR ETA AT A

i

S

[ | Writable | Insert 14:64 |

8. VistA Main Menu Utilities

le & B88 g ¢

MTools provides three utilities that are not specific to any project, but give information on
routines and globals on the server. These utilities are available from the VistA main menu.

-

E Visth - MTestProject/GMPLFolder/GMPLAPIL.m - Eclipse
File Edit Mavigate Search Project Run !‘l."ist.ﬂu. Window Help

5~ [E _ IE"I {% = A Connect to Vistd
P Disconnect from VistA
(75 Project Explorer &2

= <}~==f> | P~ Load M Routine

= MTestProject Global Directory

Global Listing

Routine Directory

Build Probl
:I::I:EGEEEQ:I::I: ;‘.l_'
T,GMPLLOC) ;

d ,Numeric]

¥
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8.1. Global Directory

This utility lists all the globals with a specified namespace. When this menu item is selected, the
user is prompted to enter the namespace andthe results are displayed in the Console view. The
following shows the output when the namespace is specified to be DI.

El Console 2 Ilu;|=#E'l=j':El
GD ~DI*
Globals beginning with DI

ADI
ADIA
~DIAR
ADIBT

v || “DIC
~DIE
= B || ~p1rT
ADIST
ADISV
||| ~p1z

@l 0 =Ew®

8.2. Global Listing

This utility lists the content of a specified global. The global information to be listed is entered in
a dialog which is displayed when Global Listing is selected.

o "

'@} Global Listing (127.001:8001) | = || & |[ 2 |
Global name:  DIC -

Return types
@ Mormal () Data only ) Setup for copying

Text search

Search text:
[] Case Sensitive

@ Data only () Data or global

0K ] I Cancel

If Normal return type is selected, the global, indices, and data are displayed. For Data Only, the
global and indices are not displayed. If Setup for Copying is selected, the outputis a legal
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MUMPS script with SET commands that can be copied and pasted in to a routine. In all cases,
the output is written to the Console view.

Users can further filter the results by specifying a searchtext. For this case only, those entries
that contain the search text are displayed.

The result below shows the results for global DIC as specified in the dialog above; note that the
results are shown in 1000 line increments.

AUy e Ly RN Loy i v W

I $$#IND_ST“GFP_D__1( MPLLST)>@ D ERRX“GMPLAPIE(.RETURN,"LISTXST") ¢ @ B

4

i@ Global Listing 53
Bl Console 52 _ -=
. 50 far 10000 nodes have been brought in.

Ic IO Additional data remains. Continue download?
,580,3)="37" . ]

,589,4)="nnnn"

,589,7,8)=""4.914pP"~22"

,589,7,1,8)="1~" ves |
,589,7,2,0)="2/248"

,589,7,"B",1,1)=""

4
4

4

4

4

4

4

4,589,90)="5789AFAmAA"
4,580,0000,0)=""4,3000A71 1"
4,589,9999,1,8) ="VASTANUM S789AF "

4,589,9999,"B", "VASTANUM",1)=""

4,598,8)="ZZLITTLE ROCKASAAAAAAARAN"

4,598,1)="4701 W. 28TH STREET~ALITTLE ROCK~72284"
4,599,3)="37"

4,590,4)="4781 W. 28TH STREET~*LITTLE ROCK"5~722@4"
4,598,7,8)=""4.814p 272"

4,598,7,1,8)="1""

4,500,7,2,8)="2""

m
E
Q
=
[l

¢D| sHESR

8.3. Routine Listing

This is similar to Global Listing, but shows all the routines in a specified namespace. The result
below shows when user specifies namespace GMPL. The namespace input is shown
immediately after user selects Routine Listing.

i )

i@! Load Routine Names (from 127.0.0.1:8001) ==

Please enter routine namespace:

GMPL

Ok ] l Cancel
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|- b |
El Console &2 IE&EE|‘._.’E'F3"='E'

Routine Directory Console
Routines beginning with GMPL -

GMPL
GMPLL
GMPL31P
GMPLBLCK
GMPLELD
GMPLBLDL
GMPLBLD2
» || GMPLBLD3
GMPLBLDC
* O || GMPLBLDF
GMPLCODE
GMPLDISL
GMPLDISP
GMPLDUP2
GMPLES
GMPLEDIT
GMPLEDTL
GMPLEDT2
GMPLEDTZ
GMPLEDT4

[ »

- ||« ’

(a9 B % <
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