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The VSA Mission The VSA Mission (reminder)(reminder)

Improving healthcare through ITImproving healthcare through IT

Promoting the VistA EHR systemPromoting the VistA EHR system

Improving healthcare by increasing the quality of care, Improving healthcare by increasing the quality of care, 
reducing patient errors, and lowering costsreducing patient errors, and lowering costs
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HealthCare IT Players HealthCare IT Players (partial list)

NonNon--VistAVistA--basedbased
Cerner Cerner 
EclipsysEclipsys (M)(M)
Epic SystemsEpic Systems (M)(M)
GE/IDXGE/IDX (M)(M)
McKessonMcKesson (M)(M)
MeditechMeditech (M*)(M*)
Misys HealthcareMisys Healthcare (M)(M)
QuadraMedQuadraMed (M)(M)
SiemensSiemens (M)(M)

VistAVistA--basedbased
VistAVistA VAVA
VistAVistA Pacific Pacific HuiHui
CHCSCHCS MHSMHS
RPMSRPMS IHSIHS
VOEVOE CMSCMS
OpenVistAOpenVistAMedsphereMedsphere



55

SStrengthstrengths

WWeaknesseseaknesses

OOpportunitiespportunities

TThreatshreats

MUMPSMUMPS

MUMPSMUMPS

MUMPS with Java and MUMPS with Java and RdbmsRdbms

Java and .NET dominate the Java and .NET dominate the 
programmer landscapeprogrammer landscape

Relational technology Relational technology 
dominates the database dominates the database 
landscapelandscape

““bridgingbridging”” technologies exist technologies exist 
but are limited in scopebut are limited in scope

VistA SWOT AnalysisVistA SWOT Analysis
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Helpful Tools and TechnologiesHelpful Tools and Technologies

JUMPSJUMPS MM--toto--Java code migration Java code migration 
MM--toto--Relational data migrationRelational data migration

MJSPMJSP WebWeb--enabling M applicationsenabling M applications

JUMPS/FileManJUMPS/FileMan FileMan to Java/FileMan to Java/RdbmsRdbms
migration using JUMPSmigration using JUMPS
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LIVE DEMOSLIVE DEMOS
(not (not powerpointpowerpoint vaporware)vaporware)
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How How MJSPMJSP may help VistAmay help VistA
Open source Open source –– no license feesno license fees
•• Allow VistA deployment on pure openAllow VistA deployment on pure open--source stack, source stack, 

e.g. Linux + GT.M + Apache Tomcat + MJSPe.g. Linux + GT.M + Apache Tomcat + MJSP

Freshen up legacy interfacesFreshen up legacy interfaces
Can be used with Can be used with CachCachéé or GT.Mor GT.M
Designed with performance and scalability in Designed with performance and scalability in 
mindmind



99

How How JUMPSJUMPS may help VistAmay help VistA
Any standard* M program/application can be Any standard* M program/application can be 
deployed over both environments deployed over both environments –– M and M and 
Java/RDBMSJava/RDBMS

* * CachCachéé and GT.Mand GT.M

Customers can be reassured that they are not Customers can be reassured that they are not 
locked in to a single deployment environmentlocked in to a single deployment environment
Computer Aided database mapping between M Computer Aided database mapping between M 
and and RdbmsRdbms
Fully automatic migration of entire databases Fully automatic migration of entire databases 
from M to from M to RdbmsRdbms
RdbmsRdbms can be Open Source e.g. can be Open Source e.g. MySQLMySQL, , 
PostgreSQLPostgreSQL
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JUMPS/FileMan DEMOJUMPS/FileMan DEMO
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How How JUMPS/FileManJUMPS/FileMan may help VistAmay help VistA

Fully automated mapping of FileMan schema to Fully automated mapping of FileMan schema to 
relational schemarelational schema
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““Under The HoodUnder The Hood””
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The TechnologyThe Technology

Automatic migration of a MUMPS application (code & Automatic migration of a MUMPS application (code & 
DB) to Java code and RDBMSDB) to Java code and RDBMS

After the migration, the application is pure Java, After the migration, the application is pure Java, 
interacting via JDBC with a relational databaseinteracting via JDBC with a relational database
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Migration process outlineMigration process outline

M
apps

Java
apps

Relational DBMUMPS Database

Database mapping and export

One time
compilation

Application Server
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JUMPS Basic ModulesJUMPS Basic Modules
CompilerCompiler
•• Takes M code and generates Takes M code and generates functionally equivalentfunctionally equivalent

Java code for the Runtime EngineJava code for the Runtime Engine

Runtime EngineRuntime Engine
•• Emulates M language functionality but translates all Emulates M language functionality but translates all 

DB access to Relational access DB access to Relational access ““on the flyon the fly””
DB MappingDB Mapping
•• For migrating entire databases from M to RelationalFor migrating entire databases from M to Relational
•• For DB access at runtimeFor DB access at runtime
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PerformancePerformance
These specific benchmarks were performed:These specific benchmarks were performed:

2.92.9Logical and relational opLogical and relational op’’ssLogicLogic

2.82.8String manipulation opString manipulation op’’s and s and 
funcfunc’’ss

StringsStrings

0.60.6Arithmetic operatorsArithmetic operatorsArithArith

0.90.9Access 10K Access 10K recsrecs of the 1Mof the 1MDB rand accessDB rand access

6.26.2Iterate (nested $O) over 1M Iterate (nested $O) over 1M recsrecsDB sequential readDB sequential read

1.91.9Insert 1M recordsInsert 1M recordsDB writeDB write

JUMPS JUMPS 
vs. vs. 

CachCachéé

DetailsDetailsTestTest
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Post MigrationPost Migration
After migration, the choice is yours:After migration, the choice is yours:

Continue application development and Continue application development and 
maintenance in MUMPS and deploy in both maintenance in MUMPS and deploy in both 
environments environments –– M and Java/RDBMSM and Java/RDBMS
•• Each changed/added routine is (Each changed/added routine is (re)compiledre)compiled
•• Global structure changes are mappedGlobal structure changes are mapped
•• Debug the original MUMPS code using JumpsDebug the original MUMPS code using Jumps

Do future development in Java and deploy in Do future development in Java and deploy in 
Java/RDBMS environmentJava/RDBMS environment
•• Note: the legacy M code can be called using Jumps API from Note: the legacy M code can be called using Jumps API from 

the migrated Java codethe migrated Java code
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ContactsContacts
Uri Schor, CTOUri Schor, CTO
•• uri@cav.co.iluri@cav.co.il
•• Office:  +97246239965Office:  +97246239965
•• Mobile: +972522941351Mobile: +972522941351

Nahum Shafir, Joint General Manager:Nahum Shafir, Joint General Manager:
•• nahum@cav.co.ilnahum@cav.co.il

Eli Schor, Joint General Manager:Eli Schor, Joint General Manager:
•• elischor@cav.co.ilelischor@cav.co.il

Alex Hill, US ContactAlex Hill, US Contact
•• alex.hill@cav.co.ilalex.hill@cav.co.il
•• Office: (718) 543Office: (718) 543--24672467
•• Mobile: (646) 812Mobile: (646) 812--08940894


