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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: MDebugger, 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 connect with and talk to the server.

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
.Fﬁ - ﬁ Welcome ]
(7] Help Contents
&7 Search
Dynamic Help

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

Report Bug or Enhancement...

B

Cheat Sheets...

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

About Eclipse

3. Then Clock ‘Add’ in the top right
et

T

rking with the "Available Software Sites” preferences.

4. Select the button named ‘Local’; this is towards the top right

28|

| Local...

5. Select the 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
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1.6.Configure the Plug-in

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

2) Remove the dummy “Primary” connection value

3) 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;

4) Click ‘OK’

2. Usage

2.1.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, or imported via a link as
opposed to being in the same directory where the project’s root is. The project root is a single
directory which contains the .project file. A workspace, however, is a parent to a project and
contains 0 or many projects. Projects may or may not exist in the workspace directory root.

2.1.1. 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’.

2.1.2. 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
=] SaveAs...

Save All Ctrl+Shift+5

Revert

Move...

Rename...

Refresh F5

i

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

Switch Workspace 3
Restart

L. E

Impeort... L\\,

Export...
Properties Alt+Enter

1 blah.pda [TestProject]

2 JustAFiletxt [TestProject]

3 plugin.properties [com.jcraft.eclip...]
4 BLAHBLAH.m [mcode]

Exit

From the Import Wizard choose ‘Existing Projects into Workspace’ under the ‘General’ folder.
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SR L e
Select \
Choose import source. E - 5 ]
Select an import source:
4 = General
Existing Projects into Workspace
4 = Install
« From Existing Installation
|
a3
=

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 .project file). 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.Using MEditor

To begin using MEditor (a custom editor for MUMPS language, part of MTools IDE), 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 right pane) will display tags in the
current routine.

2.3.Loading Routines

Routines can be loaded from the server. Either click the green ‘M’ button in the Eclipse toolbar
or on the top menu click ‘VistA’>‘Load M Routine’.

Load Routine b Iﬁ
Routine Mame:
Server: 127.0.01
Port: &001

When a routine is loaded from the server a file is created on disk, either in the root directory if

the project has no directories, or a dialog is displayed to prompt the user which directory to load
into if there are sub directories in the project. There is also support for the VistA-FOIA structure,
which uses a packages.csv file to determine where VistA routines are loaded. For example, if a
user attempts to load a routine such as GMPL, it will place this file into Packages/Problem List/
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automatically. Lastly, if the file already exists in the project, it will always load to this location and
attempt to sync showing a diff if anything changes and prompting which file to choose.

2.3.1. Backup Files

Whenever a file is successfully loaded, a backup file is either created or updated in the /backups
folder of the project. This backup file contains the latest server version locally, which is used for
comparing when a save occurs. The file format is “[routine name] yyyyMMdd.m”. If a backup file
exists from a previous day, that file will be replaced with the one containing today’s date; there
will never be multiple backup files for the same routine.

These backup files show the latest known server version. Thus, when a routine is either loaded
from or saved to the server, this file is updated to what is on the server. It is only used by
MEditor to later compare a routine being saved to the server. Users are free to browse the
contents of these files if they want to see what MEditor last pushed or pulled from the server.

2.4.Saving Routines

Routines are saved, just like all Eclipse files, to the disk. Additionally, when the save button is
clicked, it will also attempt to sync with the server, unless it is working in offline mode, as
defined in the preferences (‘Windows’ ->’'Preferences’>'VistA’).

When a routine is to be saved to the server, it will first fetch a copy of that routine from the
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. If the file to be saved (the actual routine file, not the backup) is different, no
comparison selection prompt is shown because the files should be different as there should be
changes to submit. An informational dialog will be shown if the routine to be saved is the same
as what is on the server.

2.5.Debugging

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'.

= Open Perspective Llﬂ‘ﬂ_hj
EiCVS Repository Exploring; =
[ﬁ Database Debug
(3 Database Development
|eix) Git Repository Exploring
aJJava
S\JJava Browsing
T_E‘Java EE E
| ?gJJava Type Hierarchy
a’slava Script
HIPA
) Planning
4= Plug-in Development
EBRemote System Explorer
[y Resource (default) T
£0Team Synchronizing
& Weh b
Cancel
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2.5.1. 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.

Sﬁ Variables | ®“c Breakpoints &3 ="
T NIRRT

® TSTROUT.m [line: 94]
TSTDO*TSTROUT
& COUNT

Mo details to display for the current selection.

2.5.1.1. Line Breakpoints

Open the M 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'.

[f+ Resume F&
Suspend

B Terminate Ctrl+F2

F_ Step Into F5

= Step Ower F6

_[® 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 b
Debug As »
Debug Configurations...

@  Toggle Breakpoint Ctrl+Shift+B

@ Toggle Line Breakpoint

@ Toggle Method Breakpoint

%% Toggle Watchpoint

s, Skip All Breakpoints
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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 &2
fulal NN
S COUNT=1
F Q:00UNT=5 D
. W COUNT
. 5 COUNT = COUNT + 1
Q
TSTFOR2
W "TESTING FOR BLOCK2!™
N COUNT
S COUNT=1
F Q:COUNT=5 D
. W COUNT
ag . S COUNT=COUNT+1
99 Q

1686
L

2.5.1.2. Tag Breakpoints

Arbitrary tags can also be entered (e.g.: TAGM"ROUTINE). To add an arbitrary tag, click on the
blue tag icon from the breakpoints view.

s

WoW W0 W W0 W0 00 000
[ R T R < R T R

=]

[T=RRTs
J

2.5.1.3. Watchpoints
Variable watchpoints can be added. They are triggered when a variable value changes. They
too are added from the breakpoints view, by clicking the pencil icon.

2.5.2. Starting a Debug Session

To start the debugger, a new launch configuration must be created. Create a new debug
configuration by:

F~-0-%U~ BB -~
1 debugCenfigl E

Debug As k
Debug Configurations...

Organize Favorites...

Enter the M code which the user wants to debug and which ideally will encounter the user’s
breakpoints.
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Create, manage, and run configurations

Run or debug a remote MUMPS Routine

+ fo -+
NEEER. | H 5~ MName: debugCenfigl

type filter text Main - B Source\l B Qommorﬂ

[ Apache Tomcat
& Eclipse Application
£ Eclipse Data Tools
E Generic Server
E Generic Server(BExternal Launch)
{5 HTTP Preview
(5 J2EE Preview
Java Applet
Java Application
Ju JUnit
JU JUnit Plug-in Test
MUMPS Launch Configuration
debugCeonfigl
& 05Gi Framework
E Remote Java Application
f) Remote JavaScript
4] Rhino JavaScript
Juy Task Context Test
5§ X5

M Code: D ~TSTROUT

4 mn 2 ’

A Revert
Filter matched 19 of 18 items prly || Revet |

@ I Debug ] [ Close ]

2.5.3. Variables

Variables will be displayed in the default Eclipse Debug Variables view. But only those variables
created after the debug session started are shown.

f%= Variables &3 ) Ereakpﬂints\l R =
armne Value

@ COUNT 1
1 b

Since the default view isn’t showing all variables currently defined on the server, there is a new
custom view created for that. Open it by clicking on ‘Window’ ->‘Show View’'>‘Other..." and
choose ‘M Variables'. It can also be filtered by using the text box on top of the variable viewer.
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éé M Variables i3 (21 Markers| v Tasks| & Console| = Properties

DUZ
Mame Value
DUZ 12
DUZ(0)
DUZ(L)
DUZ(2) 1
DUZ("AG") "
DUZ("AUTO" 0
2.5.4. Interactive Console

MDebug support is 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 new input or when a READ command
is ready to accept input.

El Consele 52 . & Progress| 4 Search | %% Plug-in Registry | (21 Markers
MPS Console: debugconfigl
ENTER 3 LETTERS:

abc

VALUE OF VALIL::

VALUE OF VALZ:b

VALUE OF VAL3:c

2.6.MTools Context Menu Tools

A number of M code validation and analysis tools are available in MTools IDE. These tools can
be found under M Tools menu item in context menus of Project Explorer view, Outline view, and
MEditor.
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& Resource - VistA-FO1A/Packages/Problem List/Routines/ clipse Platform =10l x|

File Edit Navigate Search Project

VistA Run Window Help

| c5 - | |8 Q- -] il -0 e - f @'Java || GitRepositor.. %¥Debug @ MDebugger | Resource |
R ~ = O K FLooe.m fEﬂ GMPLAPILm 52 M) GMPLAPI2Z.m W =0
B[4 Routines - GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13 «
Ea GMPL.M 332.@;Problem List;¥¥260002%%;Aug 25, 1994
) GMPLLm NEWLST(RETURN,GMPLLST,GMPLLOC) ; Add new Problem Selection List
3 Input
- M GMPL3 1P,
% pp—— m 3 GMPLLST Problem Selection List name
(oAt . GMPLLOC Location IEN
; Output: IEN of Problem Selection List
N LOCERR,%
S RETURN=@
New v | “(.RETURN, .GMPLLST,"GMPLLST") Q @
- CHK(.RETURN, .GMPLLOC, "GMPLLOC",1) Q @
Open F3 D (GMPLLST)>® D ERRX“GMPLAPIE(.RETURN,"LISTXST") Q @
STGMPLDALL{GMPLLST)
Copy. 5T'>0 D ERRX“GMPLAPIE(.RETURN, "INVPARAM","GMPLLST") Q @
%GMPLELCK-' = Paste PLLOC) =" 5 %=%3 PI5(.RETURN,+NEWLST ,+GMPLLOC)
GMPLBLD.m =+NEWLST
B GMpLELD1 ¥ Defet=
~H) GwpLBLD2.  Mave..
EE GMPLBLD3.1 Rename ETURN,GMPLLST) ; Delete Problem Selection List
) eMpLeLoc, | Remeve from Conext A+ ShiFt+ Dovir
Ml GMPLBLDF.  Mark a5 Landmerk Gl Alb4-ShiF+- U Li; Problem Selection List IEN
- M) eMpLe.n Seo Tmport. ["USED(.RETURN, .GMPLLST) Q @
M) GMpLCoDE 23 Impert..- 0D Q0
-] GMPLDAL.m ) Export... b<~GMP LAPTE (. RETURN, "LISTUSED" ,RETURN_" user(s) are currently assigned this list!")
- 4 GMPLDAL1. A
B 2| Refresh F5
o : L L=
= Outiine &3 Task List onsole E3 &I console Histor Error Lt < B~ © (]
e 8 ! Validate | i vistory | € rrorLog| w
GMPLAPTL SroT TermE BE s lay at this time.
NEWLST Run As 3
T oo »
»
DELLST+10 :mﬁ‘e'“s .
LSTUSED =am .
NEWCAT Compare With
NEWCAT+10 Replace With s
- CATUSED [ M server Ut »
DELCAT Y Report Assumed Variables
LOCKLST JPA Tools »  ReportErors
UNLKLST Report Occurances
LOCKCAT Validate Quit Types
UNLKCAT
GETLIST
GETLIST+10 =l
:o Eﬂ 8 items selected J

-} GMPLBLD1.m
-} GMPLBLDZ.m
M GMPLELDZ.m

stA-FOIA[/Packages/Problem List/Routines /' _|EI 5[
Fle Edit Navigate Search Project VistA Run Window Help
| - [N R e e = - F% & Java || GitRepositor.. %5 Debug i M-Debugger | [ Resource |
[ Project Explorer 52 B % | « ¥ = 0] M Foorm fE‘] GMPLAPTLm 52 . M] GMPLAPIZ.m W =0
E- (& Routines -l GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13 -
EE GMPL.m 532.8;Problem List;**260002%*;Aug 25, 1994
) GMPLLm NEMWLST(RETURN, GMPLLST,GMPLLOC) ; Add new Problem Selection List
; Input
GMFL3IF. : . .
E% = I].m 3 GMPLLST Problem Selection List name
e ; GMPLLOC Location IEN
-} GMPLAPIZ.m ; Output: IEN of Problem Selection List
-kl GMPLAPIZ.M N LOCERR,¥
M avpLAPI4m S RETURN=0
I GMPLAPIS.M 1t NAME"GMPLCHE( . RETURN, .GMPLLST, "GMPLLST") Q @
b GMPLAPIS.m I ((.RETURN, . GMPLLOC, "GMPLLOC",1) ¢ @
) GMPLAPI7.m I (GMPLLST)>@ D ERRXGMPLAPIE(.RETURN,"LISTXST") Q @
B GPLAPIEM s LDALL(GMPLLST)
. I +NEWLST'>@ D ERRX*GMPLAPIE(.RETURN,"INVPARAM","GMPLLST") Q @
b GMPLALCIm I 3G(GMPLLOC)" $3ADDLOCAG = (.RETURN, +NEWLST, +GMPLLOC)
-k GMPLBLD.M 5 RETURN=+NEWLST
Q1

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

EJ GHRLELDC.m : Iz'p‘ﬁt ST Problem Selecti ist IEN
GMPLELDF. H MPLL: ro em election Lis
% Py " S RETURN=D
" 1t (.RETURN, .GMPLLST) Q @
- GMPLCODE.m I RETURN>® D @
kil GMPLDAL.m . D ERRX"GMPLAPIE(.RETURN,"LISTUSED",RETURN_" user(s) are currently assigned this list!™)
-} GMPLDALLm Ji || N
El Taskusq o T = 0 Tasks fE Console £2 Ec(msolﬂ = Hiserﬂ@me Log] *B-rj-70
- GMPLAPTL 4 ||No consoles to display at this time.
-~ NEWLST
NEVILST +10
Team v |

Report Assumed Variables

Validate
-~ UNLE Compare With
lock  Replace With

Repart Errors.
Report Occurances
validate Quit Types

UK Remave from Context  CEHAILEShiFEEDown
GETLL
GETLIST +10 hd
e

|
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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

£ - ESTR I R S =R B R = - f @'Java || GitRepositor.. %¥Debug @ MDebugger | Resource |
[ Project Explorer 52 == | - 7 = 0|[H Foorm f@ GMPLAPILm 53 . | GMPLAPIZ.M W =0
=] % Routines ;I GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13 -
Ea GMPL.M i sProblem Li. "jAug 25, 1994
Eﬂ GMPLLm NEWLST(RETURN,GMPLLST,GMPLLOC) ; Add new Problem Selection List j
~ [ GMPL31P.m 3 Input
= 3 GMPLLST Problem Selection List name
-1 GMPLAPTL.m Lo
- Ml GMPLAPTZ.M out Wrid (st
Ml aMPLAPII.M N Loc,  RevertFie
M GMPLAPTA.M S RET|  Save Gt/
- M) GMPLAPIS.m I '35 Ty Qe
| GMPLAPIE.m I 's5 OpenWith *lLyee
B GMPLARTZ.m 1350 showin Alt+5hift-+ » [TE(.RETURN, "LISTXST") Q @
B aMPLAPIEm i :ﬁ;z Cut Clri M, UGMPLLSTY Q @
bl GMPLBLCK.m 1 §6(  Copy Clri+C R, +NEWLS T, +GMPLLOC)
b GMPLBLD.m S RET  Paste cirl+r
- M) GMPLELDL.m Q1

- M GMPLBLD2.m ; Shift Right
~ [ GMPLELDZ.m B beList  shiftleft Lon List
M GvpLELDC.M i Ir
M GMPLBLDF.m

np
© G [ Add to Snippes...
S RET
I '$%

- M) GMPLCHK.m Run As »
-] GMPLCODE.m T ger  Debughs »
~H) GMPLDAL.m .DE Profleas * | user(s) are currently assigned this list!") -
-] GMPLDALT.m J | N validate »
= = Team 3 —
2% outine 3 _E TaskLlsq o ¥ = B[ Tasks fE E— b “B-rj-70
GMPLAPT1 ||| No consoles t Replace With »
- NEWLST [ MRefactor ’
NEVILST+10 [} Report Assumed Variables
~BELST Report Errors
DELLST+10
Preferences...
LSTUSED Re?crt D@ranms
- NEWCAT Remeye from Context  ChrltAltHShift+Down LELHREL AT
NEWCAT+10
- CATUSED b
- DELCAT
LOCKLST
~ UNLKLST
LOCKCAT
~ UNLKCAT
GETLIST
GETLIST+10 =l
[P ‘ Writable | Insert | 19:1 |

Currently there are four tools: 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 Outline view, they are run for a specific tag while; when they are run from
MEditor, they are run for all the tags in the routine that is being edited in MEditor. All the tools
can be run on multiple file selections from Project view.

2.6.1. Report Assumed Variables

The tool finds all the variables that are used in the entry tags that are 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
clickable location of the assumed variable and 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, but not on the client.
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£ Resource - VistA-FOIA/Packages/Scheduling/Routines/SDM.m - Eclipse Platform

1ol 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) |
= I3 F DEATH")),PAT("DATE OF DEATH")]"" W 480600.1) S:3D(SDFN) SDAMERR="" G END:SD(SDFN),SDM
k) soL7Em = D :1,1:@) G:3D(SDCLN) END G S
M soLP.m s e
..... 1 soMm H
M1 soMo.m K
P soMLm N 1,215, "MEANS TEST STATUS: ",5P(VAEL(9),U,2},!
""" E) somiam : ST") I §T,$$MTAEASMTCHK(DFN, +$G(SDAPTYP), "M") S SDAMERR="" Q
£} SoMiT.m I3 123,%7,PAT("REMARKS™) ‘
M soMiTim i or
""" b somiT10.m s ,DFN, . SADMDT, 8)
""" b4 somiT2m I (SADM(L, "DATE™ }),U, 1), TXT(1)=35FHTEAXLFDT(Y) W !,$$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 .
B soMiT7m (480080.804)
""" £ 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
B2 outine 52 _E] ragku;ﬂ - ¥ =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 T -
EN1430 4| | 3
EN s =
. 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)
END CPRSTAT(SDM:185), CW(SDM:185), DA(SDM:74), DFN(SDM: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* ‘Writzble |Insert |47:12 ] =l =N

Similar reports are also generated by XINDEX; however, the reports here are generated by a
Java-based MUMPS code analyzer that can also recursively search for all the tags that entry
tag under test calls. Recursion specifics are configurable, and configuration and can be found
under Project Properties’ M Tools section. (Note: Project Properties is available under the top

Project menu item.)

E= Properties for VistA-FOIA

I type filter text

Assumed Variables

J [m] 3

[#-Resource
- Builders Spedfy which execution lines should be analyzed:
- Git " OnlyEntry Tag
- M Tools " Entry Tag and Fallthrough Tags
- Assumed Varizbles
Occurances £ Al Tags Within Routine
- Project Facets ¥ Full Recursion With Routine Filter [ yame
- Project References D.* Excude
- Refactoring History X.* Exdude
- Run/Debug Settings
- Server
[+- Task Repository
- Task Tags
[~ Validation
- WikiText
Specify expected assumed variables:
u
oT
DUz

Restore Defaults | Apply |

Femayve

Add |
[

d

[

Femayve

@) ok |

Cancel |
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Users can disable recursive analysis by selecting “Only Entry Tag” options. Selecting “Entry Tag
and Fallthrough Tags” adds the tags that 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 GOT calls 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 name 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. This is useful when there are variables that
are external by design.

2.6.2. Report Errors

“Report Errors” 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.

2.6.3. Report Occurrences
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.

£ Properties for Vi _ ol x|
[ type fiter text Occurances =l - -
- Resource
- Builders Specify occurance types:
- Git [ write M Read W Indirection ¥ Intrinsic Text

[=- M Toals
Assumed Variables
Occourances
- Project Facets
- Project References
- Refactoring History
- Run/Debug Settings
- SErVer
[+]- Task Repository
- Task Tags
[+ Validation
- WikiText

¥ Maked Global W Execute ¥ Exdusive kil [~ Goto

Restore Defaults | Apply |
.C‘E:] ’TI Cancel |

The following shows an example run; all the constructs include clickable locations.
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£ Resource - VistA-FOIA/Packages/Scheduling/Routines/SDM.m - Eclipse Platform (=]
Fie Edt Mavigate Search FProject VistA Run Window Help
[ it SN N N = L I S = i Ty &'Java [ GitRepositor... %5 Debug R M-Debugger |[7 Resource |
[75 Project Explorer 52 = O[E svpLapiim M =0
%] e 7 5 %= 1(.PEND,DFN) W:'SO(PEND(®)) !,35E78LD*DIALOG(456860.001) =
150 ND:%<@,HELP: "%
- b soLrEm =l .5 % TALOG(450000. 004)
£} SDLTP.m .D YN*DICN
k) sDM.m I [T
B} spmo.m =
B} soM1.m DX
B sDM1A.m .S =1
B spMiT.m . F XIN=DT:@ S XIN=SO(PEND(XIN)) Q:XIN'>8 D
R soMiTLm . 5 LXE=PEND(XIN,"LAB")_U_PEND(XIN, XRAY")_U_PEND(XIN, "EKG") J
El - $((5v+4)>I0SL) "D OUTASDUTL X SDXYV"
M) somT10.m £ sp1-1,2,3 D
rj SDMIT2.m (LXE,U,SD3)]"" S Y=$P(LXE,U,SDI) W:5X>9 | W ?1@,"*" D DTSDM@ W ?32,35(SDI=1:"LAB",5D)=2:"XRAY",3:"EKG")
B sDMIT3.m LW 4,557 KLFDT(XIN) W 223
F4) SDMIT4.m f= PT")_" MIN) "
F soMTs.m (XIN, "CLINIC")):PEND(XIN, "CLINIC"),1: "DELETED CLINIC ")
B soM1T6.m " ", PEND(XIN, "APPOINTMENT TYPE")
= G(PEND(XIN, "CONSULT LINK"))>@ " Consult Appt."
Ej SDMIT7.m . N=CN4L
Ef} SDMIT8.m ;Prompt for ETHNICITY if no value on file
£ SDMITS.m I '30(PAT("ETHNICITY INFORMATION","")) D hd
P} sDM2.m = 4| | 3
4] | o] - e L =
Bl console 32 Ewp| % B -05-70
87 outine 53 ] Task Lt | 7 = O Mook consdle
oM EN2~SDM =]
Nt NAKED_GLOBAL (SDM:82)
R NAKED_GLOBAL (SDM:82)
N0 NAKED_GLOBAL (SDM:82)
. Eniem NAKED_GLOBAL (SDM:82)
- PENDASDM
NAKED_GLOBAL (SDM:54)
"PENEENDHD EXECUTE (SDM:54)
et EXECUTE (5DM:58)
PEND+30
3
~EN2
EN2+10
- EN2+20
END
- OERR
HELP
~CNAM -
<<END>> = Ll—l
JFof Writable Insert s5:92 ] [ER=zN=N

2.6.4. Report Quit Types

Report Quit Type performs two analyses: the first ensures that each entry tag has consistent
QUIT command; all QUIT commands in an entry tag must either all return values or all not
return values. The analysis is recursive with respect to 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 not return value.

2.7.M Refactor Context Menu Items

M Refactor context menu item is available only from MEditor and it has current single action
“Expand Keywords”. This item changes all the command and intrinsic function mnemonics to
their full form. The following screenshots illustrate before and after Expand Keywords state of a

routine:
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MPLAPI1.m - Eclipse Platform

GMPLAPIL ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13
332.0;Problem List;**268002**;Aug 25, 1994

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

GMPLLST Problem Selection List name

GMPLLOC  Location IEN

Qutput: IEN of Problem Selection List

LOCERR, %

RETURN=8

'$3LSTNAMEGMPLCHK { .RETURN, .GMPLLST, "GMPLLST") Q @
'$3SCIEN"GMPLCHK (. RETURN, . GMPLLOC, "GMPLLOC",1) Q @

FEFINDLST GMPLDALI(GMPLLST)>@ D ERRX“GMPLAPIE(.RETURN,"LISTXST") (
MNEWLST=33NEWLST*GMPLDALL(GMPLLST)

+NEWLST'>@ D ERRX~GMPLAPIE(.RETURN,"INVPARAM","GMPLLST") Q q
$G(GMPLLOC) "="" 5 ¥=33ADDLOCGMPLAPIS(.RETURN,+NEWLST,+GMPLLOC)
RETURN=+NEWLST

1

EHI.OMHHMHHHMZ‘"‘"‘"‘"

LLST(RETURN,GMPLLST) ; Delete Problem Selection List
Input
GMPLLST Problem Selection List IEN
RETURN=8
"$5LSTUSED(.RETURN, .GMPLLST) Q @
RETURN>@ D Q @
D ERRX*GMPLAPIE(.RETURN, "LISTUSED",RETURN_" user(s) are currently
5 RETURN=8
'$5LOCKLST(.RETURN,GMPLLST) Q @
RETURN=33DELLST*GMPLDALL{GMPLLST)
UNLKLST(GMPLLST)
1

HoH LA e e

oo wnH

LSTUSED(RETURN,GMPLLST) ; Return number of users assigned to this 1i
5 RETURN=8

]

GMPLAPI1 ;RGI/VSL -- Build Problem Selection Lists ; 3/27/13
332.8;Problem List;**260682%*;Aug 25, 1994
NEWLST (RETURN, GMPLLST,GMPLLOC) ; Add new Problem Selection List
Input
GMPLLST Problem Selection List name
GMPLLOC Location IEN
Qutput: IEN of Problem Selection List
MEW LOCERR,%
SET RETURN=8
IF "$3LSTHAME~GMPLCHK(.RETURN, .GMPLLST,"GMPLLST") QUIT @
IF "$35CIEN“GMPLCHK(.RETURN, .GMPLLOC, "GMPLLOC",1) QUIT @
IF $3FINDLST*GMPLDALL(GMPLLST)»® DO ERRX"GMPLAPIE(.RETURN,"LISTXST") QUIT @
SET NEWLST=353NEWLSTGMPLDALI{GMPLLST)
IF +MEWLST'>»@ DO ERRX“GMPLAPIE(.RETURN,"INVPARAM","GMPLLST") QUIT @
IF $GET(GMPLLOC)'="" SET ¥=33ADDLOC"GMPLAPIS(.RETURN,+NEWLST,+GMPLLOC)
SET RETURN=+NEWLST
QUIT 1

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

; Input

; GMPLLST Problem Selection List IEN

SET RETURN=8

IF '$3LSTUSED(.RETURN, .GMPLLST) QUIT @

IF RETURN»@ DO QUIT @

. DO ERRX™GMPLAPIE(.RETURN,"LISTUSED",RETURN_" user(s) are currently assigned this 1list!")
. SET RETURN=8

IF "$3LOCKLST(.RETURN,GMPLLST) QUIT @

SET RETURN=23DELLST*GMPLDALL(GMPLLST)

DO UNLKLST(GMPLLST)

QUIT 1

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