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Japan Industrial Standard of MUMPS has been established at 1995/02/01. Dr.G.O.Banett
of Massachusetts General Hospita(MGH) proposed MUMPS system in 1969. It passed about
25 years. Computer technologies have been developed extremely in this period. Many
computer languages have been proposed. M has steadily grown as tools for practical systems.
We have summarized the course until the establishment of MUMPS-JIS and described the
outline.
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The USA MUMPS Activities

John Dumas

1 M Innovations 1994

My name is John Dumas and I am from the U.S. Veterans Administration. We are the largest user of
M in the United States. In the past year, many new ideas and concepts have evolved particularly in the
methods used to display the data to the users.

I will present to you these ideas, especially those that will make M a more competitive tool in the

marketplace.
2 Users Demand Changes

The users of M have become more sophisticated in computers and are becoming more familiar with
personal computers and full screen displays. Users are requesting M database displays similar to what is
available in the windows enthronement. The normal display for M with terminals is a line by line, or
'progressive display' screen. This is not acceptable to many users who now request full screen displays and
'point and click' database inquiries.

The demand also exists to interface with many 'off-the-shelf products that have been developed and
marketed by commercial companies. Most of these packages are not written in M and interfacing these

systems to M create many complicated problems.
3 Multiple Problems Exist

The first problem we encountered is that most of users are accessing the database with RS-
232(serial) terminals using ANSI codes. We have over 2,200 terminals in place. This works fine with
progressive display, but serial communications is too slow for full screen graphical displays, so the network
must be extended to allow workstations. Now we have to learn a new technology and install networks for
workstations. Replacing the serial wiring with network wiring is a costly enterprise. Fortunately, 10BaseT
Ethernet is able to utilize the existing telephone wiring and allow both voice and data communications.

A terminal is an easy machine to master for the user. Installing a workstation (personal computer)
requires the user-to be trained in the use of the machine and associated software. Our training costs have

more than quadrupled in the past six months and we have only 200 workstations installed. Also, the cost

Amber Computer Service

1126 CEDAR PARK SAN-ANTONIO
TX 782494291 U.S

TEL/FAX 001-1-210-691-8873
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of a terminal is about $300. Compared to the cost of a suitable workstation, $2,400, our ADP budget is
expanding considerably.

Designing programs that will run on the workstation and access the M database requires an
inexpensive interface. This problem has been partially solved with two products.

4 Progressive Display: Background

Scrolling screen is the fastest and the easiest way to display data. But, as other languages evolve, the
display becomes more user friendly and flashy. M lags behind. In order to stay acceptable, full screen
displays must become available to the users.

VA Fileman v20 has taken a step in this direction by offering the programmer the ability to provide
full screen displays. But, the screen and cursor controls remain archaic and are still not acceptable to the
users.

Our goal is to provide the user with a full screen graphical user interface (GUI) that will allow the
user to use the full capabilities of their workstations.

5 Progressive Display: Status

We have been using DEC (Digital) DDP DOS to interface the workstations with M systems. This
Ethernet protocol allows the workstation to be a M node on the network, and to access the database
exactly as if the workstation were a M server. We have encountered a problem with DDP DOS and
Windows. Fortunately, DEC, hardware vendors and Microsoft are assisting in the development of this
interface and aiding us to overcome these difficulties. This also requires the programmer to learn a
language other than M. All workstation software is programmed in either Microsoft Visual Basic or
Microsoft Visual C++. Programs are then royalty free and the only recurring cost is the license for the
DEC DDP DOS.

Micronetics M for Windows (GUI) is an alternate method of interfacing with an M database. This
requires M to be running on the workstation and becomes an actual node on the network. The
programmer is able to create all screen displays and interfacing in M. This option requires the purchase of
a MSM system for each workstation.

6 Language Interface: Background

As previously mentioned, DEC DDP DOS will interface directly with M servers providing the most
direct link to a M database. DDP DOS allows calls to the protocol to fetch and to write data. We worked
with DEC about two years ago to develop this protocol and originally used it to link PC based MUMPS
systems to our main database. A license cost about $75 per node.

To date, the only alternative to the DDP DOS protocol is MSM GUI workstation. This system is
much simpler to integrate into a M facility, as the M programmers do not require additional language
capabilities. The maintenance for such a system will be large, as each workstation maintains a M system
and requires updates. The cost of each workstation could be as high as $300 each.
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7 Language Interface: Status

As seen in the demonstration, Microsoft Visual Basic for Windows performs very good and is the
easiest language for a M programmer to learn. Development in Visual Basic is quite easy and the M
programmers adjust to it quickly. Interfacing to other languages and database, especially graphic images is
its strong point.

Once a base module (API) is created to make the calls to the DEC DDP DOS protocol,
programming is easy. Writes, Reads and global lists are almost automatic. DDP DOS is limited in that it
is a one way street. Only the workstation may query the M server, the server may not address the
workstation.

Micronetics M workstation was readily accepted by our programmers. They have been able to
rapidly create full GUI interfaces to the M database and are not concerned with learning a new language,
just the M API and the related M syntax. Development is progressing quickly using MSM.

Whichever method is used, entirely new programming concepts are required. Now our programmers
are faced with Object Oriented Programming (OOPS) and require a different mindset to accomplish design

and implementation of software.

8 Key Issues

The cost of a general purpose workstation to run Windows is around $2,400 in today's market. If
the programs are created in a language other than M, such as Visual Basic or Visual C++, then these
programs may be distributed royalty free. The only cost would be for the DEC DDP-DOS protocol. On
the other hand, if each workstation requires a M system to be installed, workstation costs will rocket.

Another requirement is the number of programmers required to alter our current database systems
and to design the new workstation software. M programmers that can make the switch to GUI
programming will be in high demand. Currently we are suffering under budget cutbacks and positions are
being eliminated. Consequently, we are contemplating using commercial contract programmers to design
some of our software.

An effective and inexpensive interface to an M database is required in order for M to progress to this
level. PC workstations are definitely in the future, but without an M interface, will only be another

terminal on the system.

9 Next Steps

The need for an inexpensive interface between a PC workstation and the M database systems is
paramount. Without this tool, M will remain a stagnant language. It is our job to discover this interface
and make it available.

Develop intuitive and user friendly screens. A screen that has multiple functions and provide the
users what they want and need will move M to the forefront of database managers. M is still the best in
the world, but we have to provide data displays in a more advanced format.
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A seamless integration to digital imagery is required. This will allow the user to view X-Rays,
documents, lab results, photographs, etc. Providing a link between data transcriptions and the associated
images is mandatory.

We are currently experimenting with CD-ROM for the archiving of data and for data storage. We
now have over two years of medical data transcribed documents on line for the clinicians to view. Our

goal is to provide a paperless medical chart.
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BACKGROUND AND TECHNICAL FEATURES OF DTM AND DTM-J

Eric K. Pape

This paper will discuss the current state of the InterSystems and DataTree business
relationship, the technical partnership between InterSystems and Japan DynaSystems, and the
M products currently available and planned from InterSystems and Japan DynaSystems.

1 Business background

Eighteen months ago, DataTree combined with InterSystems. As of today, InterSystems and
DataTree are now completely integrated companies. InterSystems continues to expand geographically,
with staff in Brazil, Belgium and Australia. Revenue growth and profits continues to be strong.

InterSystems has developed three key technology alliances. IBM is a "Marketing Development
Partner". InterSystems is a "Joint Marketing Partner" though a program provided by Dell Computer.
Lastly, and most importantly, InterSystems has a strong technology partnership with Japan DynaSystems,
Inc. JDS).

The relationship between InterSystems and JDS is a long term partnership which began as a
relationship between JDS and DataTree. JDS is the exclusive distributors in Japan of the DTM products
from InterSystems. Also, JDS co-developed the two-byte version of DTM, called DTM-J.

2 InterSystems Products

InterSystem's version of the M Language currently runs on more than 24 hardware or operating
system platforms. The list of compatible platforms includes Alpha OSF-1, Alpha VMS, Altos, Chicago,
DEC RISC, DEC VAX, DG AViiON, DOS, HP, IBM RS6000, ICL DRS6000, MIPS, Motorola, NCR
3000, Novell Unixware, NT, Pyramid, Sequent, Siemens, Solaris, Sun, TI, Unisys, and Windows.

3  Overview of DTM-J a two-byte implementation of M

The DTM-J version of DTM is currently at release level 4.5. It is based on DTM, a version of the M
language created by DataTree. The two-byte Kanji translation, DTM-J, runs on PC and PC compatible
machines. Full "logical character" support is provided for Kanji Shift-JIS characters, and the
implementation is compliant with proposed JIS M standard. JDS has established the goal that DTM-J

InterSystems Corporation,
One Memorial Drive, Cambridge MA 02142, USA
TEL 617-621-0600 FAX 617-494-1631
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versions be available within two months of commercial release in USA of the corresponding DTM product.
4 DTM enhancements

The next version of DTM, currently being released in the United States, is version 6.0. This version
is designed with the goal of high availability. It is intended to provide round-the-clock operation in
enterprise networks. Additionally, it increases database and connectivity limits and it supports Visual M as
well as M/WAPI

There are some language feature enhancements which have been added to DTM 6.0. Source and
object compatibility with DTM 4.x versions has been maintained. DTM version 6.0 supports larger
routines, with sizes up to 30K. A larger symbol table has been provided, with partition space up to 145K.
DTM 6.0 is integrated with the M/SQL tools from InterSystems. i

Some of the new elements added in DTM 6.0 are aimed at better supporting global databases. These
include larger datasets, which can now be up to 32 Gigabytes. An important new feature is "global
hardening". This added robustness provides "physical" integrity even if power is lost during a database
update operation.  Pointer and structural components of the database remain in-tact after such an
unintentional shutdown. An important new feature is the ability to do "on-the-fly" integrity checking of
databases. Also, some customers find the addition of DSM-compatible string collation to be a valuable

feature.
5 DTM networking enhancements

Another area where DTM 6.0 has added substantial enhancements is in our networking software.
InterSystems had added high-speed networking to other M/SQL systems running ISM (InterSystems M).
Also added is a feature called network hardening, which means the ability of clients to recover from lost
connections to servers without loss of LOCKs or data. In the event of the loss of connection clients wait
gracefully for reconnection.

Networking in DTM 6.0 can support many more clients than in prior versions. The limit has been
raised from 253 to a theoretical value approaching 64 thousand. This greatly expanded connectivity is
provided by a new capability called server-router. This feature has been in use for a few years at Brigham
and Women's hospital, where the DTM network currently is used to support a few thousand concurrent
clients.

Larger networks usually require 24 hour uptime. This capability is supported in DTM 6.0 by the
addition of "dynamic namespace mapping", "dynamic network configuration" and enhancements to our
database "shadowing" feature.

DTM 6.0 has changed the mode of system configuration. It makes use of the configuration method
used by Microsoft Windows, with a text readable text file named DTM.INIL. Configuration elements which
used to be separated into various DOS files are now centralized in the DTM.INI.

6 DTM enhancement plans
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Plans for the future enhancements to DTM continue to be driven by InterSystems perception of
customer needs and the desire to continue to provide the best client/server networking capabilities in the
industry. Among future plans are drive-spanning datasets. Part of the "Visual M" product will be an
enhanced editor and workplace. As with the rest of the client/server software industry, central network
management utilities are planned, as well as stronger configuration utilities. Improved security will be a

significant addition, as well as a real time dataset compression utility.
7 A development environment in M which uses Visual Basic

An entirely new user design and implementation model is provided in a visual development
environment called Visual M. This product consists of a Visual Basic (VB) Design Environment which
communicates M code and VB properties to DTM. DTM can be networked to M servers on a PC VAX
or Unix environment. This combination makes M programming as convenient as Basic programming in
the VB environment

M and VB are merged in a programmer environment which is a component of Visual M and which is
called the "M/Desktop". In the M/Desktop the programmer can use any VB control and program M code
to respond to it. To do this, the programmer must double click on the VB control and Enter M code for
that control in the M/Desktop code editor.

In order to provide for code which links M and VB InterSystems has used a language syntax
extension to indicate that M is interacting with Visual Basic. A leading underscore indicates a reference to
a Visual basic property or method. For instance, the code to execute a method would look like:

DO _CustomerList. Additem(argument)

A property can be referenced as in:

IF _CustomerName.Text=value

And modifying a property can be accomplished with the syntax:
SET _Age. Visible=0

8 DTM-J enhancement plans

Enhancements to the DTM product line can be expected from Japan DynaSystems. Release DTM-J
6.0 is due for release in the near future. In addition to working on a Kanji two-byte version of Visual M,
Japan DynaSystems is also working to provide:
NEC 9801 version of DTM-J
New two-byte versions for Korea, Taiwan, and mainland China
the InterSystems SQL toolset
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O InterSystems Recap
m InterSystems and DataTree completely integrated
m Expansion with staff in Brazil, Belgium, Australia
m Strong revenue growth and profits

O InterSystems Technology Alliances

= IBM
- Marketing Development Partner

m Dell Computer
- Joint Marketing Partner
m Japan DynaSystems Inc.
- Technology Partner in Japan

O InterSystems - JDS

m Exclusive distributors of DTM products in Japan

m Co-developers of the Japanese 2-byte version: DTM-J

m Technology Partner, first with DataTree , now with
InterSystems

M Computers (Fig1)
What is DTM-J 4.5?

m Based on DTM: runs on PC and PC compatible machines
m Full “logical character” support for Kanji characters
= Compliant with proposed JIS M standard
= DTM-J versions available within 2 months of commercial
release in USA
Overview:

What is DTM 6.07?

m Designed for high availability

® Round-the-clock operation in enterprise networks
= Increases database and connectivity limits

m Supports M/VB as well as M/WAPI

DTM 6.0 Language Features
m M source/object compatible with DTM 4.X
= Large routines (up to 30K)
m Large symbol table (up to 145K)
m Integrated with M/SQL tools



[¢e]

by

Mumps 20,1995 21

DTM 6.0 Global Database
m Large datasets (up to 32Gb)
m Global Hardening (“puli-the-plug”)
m On-the-fly integrity check
m DSM-compatible string collation

DTM 6.0 Networking

m High-speed networking to M/SQL

m Network hardening
« clients wait gracefully

u On-the-fly network configuration

m Server-Router model
© o like BWH

DTM 6.0 Configuration
m DTM.INI File - readable and centralized
m Dynamic namespace mapping
m Dynamic network configuration
m Shadowing

Future Releases of DTM
m Drive-spanning datasets
® Enhanced editor and workplace
m Central network management utility
m Stronger configuration utilities
m Improved security
m On-the-fly dataset compress utility

M/VB Development Environment (Fig:2)
Merging M and VB (Fig3)
@ Using VB Objects in M

m Execute a method
e DO _CustomerList.Additem(...)

m Reference a property
* IF _CustomerName.Text="" ...

m Modify a Property
e S _Age.Visible=0
Coming soon from JDS
= DTM-J 6.0
= M/VB
= NEC 9801 support

m New versions for Korea, Taiwan, and mainland China
m SQL toolset
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The Future of M

Robert P. Mappes

HEEOE 2 1 IFRAR THEELZSETHL JEERRE. RRRICEH# UE . MTA-Japan T:EIHT 5 D
BT 3EETHY FT . Micronetics Design CorporationZfE U TEIHOEL A, ZhMERETH S
(DM-, SP-MUMPST& % 9 & Micronetics Standard MAZFIF U T 72X 2RISR U EIF £,
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1 Background

.".1992 Gartner Group - Executive Summary
- Worldwide DP market
@Double from $350 billion to $700 billion
-Dominated by software and networked system solutions
@ZEvolution of new app. dev. and user tools
-GUI, CASE, SQL, client/server, open systems
@M must modernize its technology to succeed

(8] 194X Y & =8/ A —HHREIKIZ A — b F— 7 =1 TMUMPS DT &k &)
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N5I3GUL CASE, SQL, 7 54 TV b —/N— A =T UV ZXT LOERENE B0 BT H7DITIIMEHE
FEARABRALL LT oo, EEmLE L7
.".1991 M and M related products - $1 billion
@Major growth from:
- Expansion to Europe and South America
- Movement beyond the medical community
- Downsizing to a PC platform
- Creative ideas for new applications

MICRONETICS DESIGN CORP.

1127 WAGON WHEEL DRIVE
SKANEATELES, NY 13152 U.S

TEL 001-1-315-685-2037 FAX 315-685-2041
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2 Technical Enhancements

@ Provide Windows capability

@ Offer a Graphical User Interface

@ Enhance networked PC capability

@ Provide client/server interconnect

@ Provide open connectivity across application and database platform

@ Provide a CASE development capability for larger more complex applications
@ Add image processing and document management

@ Agree on standards
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3 Market Awareness

@ Overcome views that M is old technology

@ Overcome perception that M is only for the medical/hospital community

@ Provide more education and training

@ Expand the acceptance of M by computer and computer adjunct manufacturers
@ Participate in industry conferences, exhibits, seminars

@ Formulate a promotion program
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4 Executive Summary

.".Conclusion
- Given these actions, we believe that M can improve upon industry growth and double its size to over
$2 billion by 1996.
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5 Status 1994

.".Technical Enhancements
-Provided Windows capability
-Provided a Graphical User Interface
-Enhanced networked PC capability
-Provided client/server interconnect
-Provided open connectivity across application and database platform
-Provided a CASE development capability for larger more complex applications
-Added image processing and document management

-Agreed on standards
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6 Status 1994

.".Market Awareness

- M s old technology
@ Name change from MUMPS to M
@ Addressed technical enhancements
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- M is only for the Medical Community

@ Generic booth at COMDEX

- Provide more education and training

- Expand the acceptance of M by computer and computer adjunct manufacturers
- Participate in industry conferences, exhibits, seminars

@ Generic booth at COMDEX

- Formulate a promotion program

- M is Japan INDUSTRY Standard

@ COMDEX activities
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7 Results

.".United States - Growth (Gartner projected 20% in 1994)

- Vertical growth from application developers and existing customers

- No increase in the number of application developers

- M implementors' growth often at the expense of another M implementor
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8 Growth Opportunity

.".Gartner: Over 50% growth outside the US
"However this opportunity will not be realized without the implementation of the technology

enhancements and market promotions as specified."

77— b F—HWEEIRERD0%EBAEIKEFT 2 L5V E T, ThIINETOREREFG L ARTHED
5TY, Lbd I ORERBMICBHTEY EHBIRENNIINIIBED I LEHHRE LI DTT,

9 Observations

.".Observations of M Market in Japan:
- Primarily medical
- Limited involvement by computer manufacturers
-Looks too much like US market ’
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1 0 Suggestions

..If M is to achieve its potential in Japan DO NOT do as has been done in the US.
-Make every effort to implement the Market Awareness actions as defined by Garter
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kD AREREA Rz & S ICELIIMDITRE RTIBMASIE UE Ulc, FAUIBER TRV T v ¥ —F 1L
OBAEZROTEE Ulze 7A YA THEENABERRBMNCED . ISICHERT T 7 A Y A1 L
OHIRITIED > TWEFE Uizo MOBRIZT — 0w ATk THE D E 9. RISEARIEERIMESZETL &
I BEoTHEFTH. T AU BT > EMTAD S DEFRFLEED P D HEEZILONE DHEFHITMDAE
D T EIZHDEHA,

HATMANISIZ? S = &id. COBOL, FORTRAN, C74 & LB A2 ENTEHEMOBAFE Y —)L & UTHbEZE H
O, BEISFHE ST 2 B2 2 2B, FMISBEICEE LT ET, UL, —2FRAUE.
7 A 1) 77" CANSIIZ?E 5 5 EFIPSICZE A 5 EMICHIB AR S NSO L RIS HAT HISOM O HlICA -
TULESIBRIH D ET, Thidicols. MTADERREIC L - T MR LUV OERAMZEAMICT
200, FIITEEOTOMOYER > TLUE S POMADEMHNED > TLE D &S AYISBRHICSH 5
ZEEHLUETFRRNERNET,

PCOOSIZHIZAE D . Windows &Windows-NT & HZAIZ I3 U LIS/ Sy 7 —Vi3Ihd S &) IRENC
FDET, MOF + Y RBAS I KK TNBEDTT, ThaEDLIICTOE— T ENEND BEDREZE
RIS FF X A SRETREBICH D F T, FEOREILDTT, HBNIEMOELEFEDHEE
Z B S RIEFLEDORKITH D FH Ao

11 What Micronetics is doing

@ Technically:

-Micronetics products available double-byte enabled and localized for Japanese characters
@ PCs, UNIX, VMS and Windows-NT ’

@ Marketing:

-Assigned dedicated resource to International Market Development
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-Working with computer manufacturers
@Participation in industry conferences, etc. .......

Micronetics Standard M (MSM)i3 {3 R E L 5 198040 5PCD % DSP-MUMPS, UNIX D 2 DU-MUMPS &
LTHEINTEDE Uz, Bx COMBRIZBL RN ZEEHLE Lic, LA L. BERMOBEREICES
EEZEDN ST EABBULAS b, fDBFE X A EMicronetics DRJICRIEEA R -+ 45D F L
DOT. BETHA, BE. 1E. 5BZOMOHIBRTHEELD2—/ 1 M EEAEZ | #ETHHEENSI
TEBHITLE Ulzo ZHIZREHOMSM 4.0 Z DD TORBEEAE ST, — b F—HWEEIRLI
BRI I N THA TR D ¥ 95

FLIZEBHEICE 512D TTH MEEIDPR>TTEE— FFTHIE IO ONT, T A VAR
RIS EDEIGIIIINIES ) EBbET, L L. BEATIHIGH Y 7 MESHERYNZRKS 2 LI2EB0
9, WOIMT 2 TICHTIHIFNIHEDFEFHA, T LT TheanN—Fu7&8dicny 7 7y 738
5Z&TY,

HADMODIERD 7:DIFAIB X 7o EBWE T, BERIRT A VAW > TOBREE#IT S Z S13HE
5139 TT, ThREENSHAEERET V7 TOMIZRERIKS LELTHEDE T,
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A New Platform for Brigham and Women's Hospital

Robert Beckley, Pasha Roberts
Michael Monroe, Jim Marra,
Frederick L. Hiltz, Ph.D., P.A. McManus

1 Introduction

In 1989, Brigham and Women's Hospital (BWH) in Boston faced an unpleasant situation. The
current computing platform was running out of capacity and processing power, and was based on
technologies that did not have a long life. Its crude data communications and GUI support capabilities
limited the ability of the platform to support sophisticated clinical applications.

Demands for computing and application sophistication were increasing. The hospital projected that
the current platform would begin to hinder application development within two years.

In response to this problem, the hospital is converting its applications to the New Platform (TNP).
TNP involves the conversion of the existing MIIS applications to MUMPS and running the applications on
a very large network of Intel-based processors.

The conversion to TNP has now reached its second phase of development and there is no reason to
believe that TNP will not meet its goal of providing an integrated hospital information system for at least
4000 users.

2 Background

The system in use at BWH since September, 1983, employs an internally developed integrated
database that covers almost all hospital functions. There are currently 96 modules which include ADT,
outpatient registration and scheduling, laboratory, pharmacy, results reporting, payroll, and accounts
receivable. All of these applications run on a network of Data General minicomputers using the MIIS
operating system and language. MIIS is a proprietary language written by Meditech, Inc., and is in the
process of being phased out.

The network currently supports over 1700 users, connected to any of 14 different minicomputers by
serial links. The hardware limit for the network is 15 machines. At the present rate of growth, the hospital
will run out of lines to allocate to terminals in less than a year.

BWH strove to create a system that would use a more standard architecture and be expandable, in
order to avoid the problems associated with proprietary technology and capacity limitations. MUMPS, an

Brigham and Women's Hospital, Information Systems
10Vining Street, second floor

Boston, MA 02115 USA

TEL 617-732-7058 FAX 617-732-5187
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ANSI standard language, was chosen as the development language. The LAN would be composed
entirely of Intel processor based computers.

MUMPS runs on mainframes, minicomputers, and PCs, and is installed all over the world. The
hospital selected Data Tree Mumps (DTM), the version of MUMPS that makes the best use of networked
PC technology. Workstations and serves are currently all IBM PS/25, but IBM compatibles would work
equally well. Most of the processing occurs directly on the workstation; so adding users taxes the network
very little. With all of these standard parts, TNP should weather the gyrations of the marketplace.

3 Architecture Overview

As PCs become more powerful, so will TNP. The current base model workstation is 16 Mhz 386SX
machine, but as costs drop a 33Mhz 486 box might replace that for the same price.

TNP was designed as a collection of interconnecting parts made to look like one big computer. This
makes the tasks of the hospital's application programmers easier, since they never need worry about which
particular piece of hardware holds a certain database. They can address all files logically. The Brigham
will continue to develop applications internally, however, TNP provides hooks for outside software to
function.

The original plan for TNP called for 100 such applications, each living on its own server, to be
spread across the network. Each of these servers would support an average of 40 workstations in a ring.
A rigorous queuing analysis showed that the scale-up from one ring to a network of 4,000 users ought to
work. BWH decided to implement this design in three stages: a prototype phase, in which one small
system would run under the new architecture; a limited deployment phase, where a limited number of users
across the hospital would connect to a few additional applications; and full deployment, in which all
applications would run under TNP, and hence the old platform could be dismantled.

4 TImplementation Phases

The prototype local ring, containing the Accounts Payable server and workstations updating the
database, went live in March, 1991. The objective of this conversion was to determine feasibility. This
was not a perfectly smooth period, by any means. The system came up for one day, then suffered a major
crash on the second day of operation that left it inaccessible to users. However, AP returned with full
functionality and no data loss on the third day. The system has never missed its weekly generation of
checks to vendors. Most users acclimated quickly to the new software.

In the meantime, TNP had entered the phase of limited deployment. Over the second half of 1991,
workstations were installed in the patient care areas at BWH. In November, 1991, the Clinical Information
(CI) system came on line in TNP. Using the same windowed (as opposed to roll and scroll) interface that
AP uses, this set of programs allows clinicians to look up lab results for patients 24 hours a day, seven
days a week. The results themselves are still entered in the old MIIS system and downstreamed to
MUMPS. The objective of the CI conversion was to determine the ability of TNP to handle multiple
queries that would span multiple servers.

In addition, the hospital's decision support system, CHASE, was converted to TNP in September,
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1991. This conversion allowed the hospital to test the ability of TNP to support large batch processing.

In the full deployment phase, the remaining systems, such as Chemistry, Hematology, and
Microbiology, will be rewritten in MUMPS and each put on its own server. This last phase will take at
least three years to complete, as all of the current MIIS systems must be converted to MUMPS. Their
servers and workstations will join the LAN. Hence with "only" 170 or so users on the LAN as of now, the
system is still an order of magnitude or more smaller than it will become. This phase is underway now.

5 Architecture Detail

The architecture of the Brigham network has remained consistent with the original two-tiered design
that was specified three years ago.

The network consists of a series of 18 local IBM token rings, allocated by geographical and load
considerations. Each of these runs at 4Mbps over twisted-pair wiring to the workstations. A bridge
connects each local ring to a 16Mbps backbone token ring, where the Novell servers provide file service
and access to PC applications, such as WordPerfect, Quattro Pro, and Paradox. Many of the workstations
are and will be diskless 386SX machines, which boot across the network using Novell's Remote Program
Load. Notably, this Network Operating System (NOS) architecture has remained stable through an
operating system migration to Novell 3.11 form IBM Lan Server.

The above is only the smaller half of the network. As mentioned earlier, the lion's share of hospital
applications will be developed internally using DataTree MUMPS. Most workstations run and never leave
DTM, entirely unaware of DOS, Novell, or their ability to run WordPerfect. The DTM network has its
own tow-tiered design, using the above-mentioned local token rings as a basis. Each local ring has a
DataTree MUMPS server, which contains hospital data germane to that area. For example, the server
attached to a local token ring in the Hematology laboratory would contain the Hematology database. To
provide enterprise-wide data access, each server is attached to a second 16Mbps backbone token ring,
dedicated to MUMPS servers. Thus, each server has two token ring cards: one local, and one backbone.
The server software intelligently handles database requests from local clients, dispensing data from cache,
locally-held databases, or across the backbone from another server, as appropriate.

DataTree MUMPS uses an applications interface called NETBIOS as its vehicle for networking.
There are limits; NETBIOS will only support 254 NETBIOS connections per machine, and the token ring
itself is similarly limited. Server communications require two sessions per server, therefore creating a limit
of 127 servers.

Local client communications require one session, limiting each server to 254 clients. This makes,
then, the theoretical maximum capacity to be 127 servers times 254 clients, or 32,258 workstations. The
Brigham's goal of 4,000 easily fits within this limit, using 100 servers with an average of 40 clients each.
Currently, there are 25 servers on line, serving a total of 170 clients.

6 Network Management

As we enter the age of the large enterprise network, we see very quickly that network management

emerges as a dominant issue. The list of needs can be imposing: file and device sharing for thousands of

I
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workstations, inventory control, security, statistics, backup, alert mechanisms, emergency procedures - all
need to come into place somehow if staff are to keep their heads above water. The mechanisms for such
control are available at three levels - at the wire level, at the NOS level, and at the application level. The
Brigham employs controls at all three levels. The flexibility and power of DataTree MUMPS have
encouraged a great deal of development at the applications level, as one can use APIs and direct queries of
the network to gather information from the network and assimilate it in MUMPS.

For example, user security was a major complication, since users have to access three systems: the
aging MIIS network, the new MUMPS systems, and Novell. Of course, most users would not accept or
understand the need for three separate id/password combinations to access each, nor is this necessary.
Today, a user is able to enter changes to her/his password or security levels in MIIS, have the change pass
downstream into MUMPS, whereupon a MUMPS implementation of the Novell API enacts the necessary
changes among the Novell servers. This is generally processed within seconds of the user's initial change.
This is the kind of multi-level solution that will become more and more necessary as systems spread across
platforms.

As the systems are required to have no scheduled downtime, system backup and fail-over become
important issues. Each MUMPS server has a "shadow", a hot backup which is constantly maintaining an
exact copy of the server's databases on its own disks. In the case of server failure, an operator chooses a
menu selection named "Make Shadow into Server". Within two minutes of an server crash, an up-to-date,
exact copy of the original server is available. All of the client sessions are automatically taken over by the
new server.

This approach also allows system backup to be done on the shadows, so that the servers can remain
on line and available around the clock.

Another application that has been developed in MUMPS is the "airline screen" monitoring system.
Its name refers to the display, which shows an entry for every MUMPS and Novell server in the network,
as a display at an airport shows the status of incoming flights. Each server runs self-diagnostic software
once a minute, and as error conditions are encountered the node will change color on the "airline screen"
display. Also, certain errors are corrected automatically by the alert system, if possible. In essence, this
system makes the network self-reporting and self-cleaning. It allows operators, programmers, and
managers to determine the status of the system at a glance. The number of clients on each server is
displayed as well, so that a rough estimate of load can be taken. Much more detailed statistics are
collected, tabulated, and graphed automatically by the system every six minutes, if the manager would like
more information. Most of this information is about MUMPS activity; just this year the market is seeing
the introduction of similar systems for Novell networks, such as LANAlert and NetWare Management.
This is a welcome development and will be useful into the future.

7 Conclusion

The goal of the designers of TNP was and continues to be the creation of an integrated, enterprise-
wide hospital information system to serve 4000 or more users. As it turns out, no other such system exists
on this scale. A prediction of the outcome of the effort by the Brigham and Women's Hospital would,
therefore, be something of a guess. From the perspective of those working on the system, however, all has
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thus far proceeded as hoped.
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Development of A New Developing Environment Named "Easy-Tool"

Kk —. =@BEE, THEEB. DMETELS. SREGE. PEE—
Yoichi Ogushi, Tetsuo Misawa, Yoshihiro Kodato,
Chieko Konishi, Masashi Takahashi, Kenichi Hirano

U 25 WEFD—E DR L EEREAL, EITV AT LOEELEED LD, Easy —
Too ]l E&ZMIF-E LR - £5EL2MAE LI, Easy—Toolid. Easy—P
attern:éEasy—PartshHolaInTind, Easy—Patternid.
FADSOTS LB THS, Easy—Partsid. W27~ XHOEGEHTHS, Ea
sy—Too lIZkWEARIN/.TOSF LR, —2POATABERN—EAD T 0T Z LTHE
. P75 LANEEICT N T, EERLPTV, —20F s Z L34 X132 0K
BThd, £io. TUTFLRT y TET 4RI T 7 RADDITVIH, EITRAE = MR
ftxniz,

(F—T—F: BREE. < VFIAVRT A==V A=D1 F =0 =T —
78—)

We have developed a new environment for developing and executing applications that are
named "Easy-Tool". We are aiming to promote efficiency, standardization and high per-
formance. Easy-Tool is constructed by Easy-Pattern and Easy-Parts. Easy-Pattern is a group of
standard programs. Easy-Parts is a group of utilities for programming. An application for one
ordering screen is described by only one routine. The routines are very compact. One routine
size is about 20K byte. We can maintain system more easily. The executing time is more rapid
because of decrease of program swapping and disk access.

(Keywords: multi-window, easy-tool, easy-pattern, easy-parts)
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2 Easy—ToolDEE

Easy—Toolid. Easy—PatternéEasy—PartsholmkanTind, Eas
y—Patternid. BFEOS 0S5 LETHb. BIRIHIZ D EA—D—F—FThHB, £ —T—
A—FTld. KOV A XTE -T2 DERALZE T, BIPRORIICEOB AR L TS, DM
FEHOI—T 4 Vv 7IfEONEDONEasy—PartsThsb,

TAVERTRALIa— b= ELT, EROSOMWE 8 0 ((ERET) 2HLTHAD. TIab—
5 DRFDOZ L DEEFEOH. VA Y Ko DA—T v &7 o—XHREICRELUTHERALTE Y., 20tz 1 SO
ERESTEOFA TR LTS, Z0kd)d, DI 2 L—FPGU I NOBHIIEHETH 5,

2.1 Easy—Pattern

Easy—Patternilid. FERmEY T IV NUEHEOERE S OS5 ANEAEIN TS, &7
Oy S L3 BEANES AV bE BMEREBIPRELT AV b BBIO—FT 4 72T AV MDH
bo BEAREI AV MTIE. Ay 7a—4Ifl. 74 FUBEOHEEE, BEER. WEAT. AN
F vy 7L EMMTONG, FHMERE TR, BHES A M. VALV ROHA R 7707 Y a v F—FRH
BILEABRET D, AN T4 =V FOEEL., HELOMEEE. AT 4=V ROEX, FIbBEITG
UTy AJTRIEDUE 7 A Vv Mg, NIVTEE T A 2 v E. AN 7 4 —IVRRI#BDHA ¥ RiE —1T
OFaTSLNTFRAMEUTRERET S0 ANF 2y 7OW. /37— F 2y 7, @BHF = v 7K R
ETICEB3F 2 v 7R NV —F L& BF v 7 NV—F V&R HEZZ LI 70— b7 —TIUlE
BINFEHLIN TS, HoTs ZOUIMEEAS S5 A —FITORERNS T, EATARENE B by A7
DR T B ASTRIBROEHRNIE, 7707 Y a vF—eANNTF-RENHINI L EDOUEITEMT—
F 4 VT RBEE IS 5 TS, EEHIE (BFE. H—V VT Kby v o7 XFEMD L E) &) v 57—l
CUEHA X, BATIN. XCEMD S E) 1T LTI, £OBREICIRY SMicSNIVDAETI—T 4 27 LT
B&. Easy—Par tsD%UTCRTCEEIT L. BEEZRIRTLLESCY—7 Y ANEHI—T 1 ¥
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2. 2 Easy—Parts
EBRDEF D THD . BHNE, BMO—T 4 V7 DlHIZ. RONETa 7S LaREL TS,

(1) ABTARCTY A > KodiEm (DOFEH)
hoiiEasy—Patter n®OFEERAESA Y FTHELDATED, BEO 7O 5 <ITNE

E LML Yo
%ZJINS REANNEE (—FTHD
%ZJ INM ’” (BHEATHD
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%ZSELRL ” (RZ7a—IVAR)
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(2) BB —T 1 VT4 (HLEREEED
$$"%ZDNOW(MOD) VAT LB
$$"%ZDTOM(X, MOD) XHOE A
$$"%ZDENDM(X, MOD) XHDOHAXKHA
$$"%ZDAFTD(X, Y, MOD)  XH» SYH#%D H
$$"%ZDAFTM(X, Y, MOD) XH A SYH#%DH A

$$"%ZDCNT(X, Y) XBNOYHF TOHE

$8"%ZDCHK(X, MOD) HH M AEXAAICE] (A
$$”%ZDCHKF (X, MOD) # GERFBAAD
$$”%ZDCHKP(X, MOD) o G BAEAD

*MOD="S" YYYYMMDD (Standard)
”P” YYYY. MM. DD (Pointed)
"J” GYY. MM. DD (Japanese)

(3) BIBIfRL—T 4 VT 1 (HHERRAED
$$"%ZTNOW(MOD) VAT L
$$"%ZTCNVH(X, MOD) $H% o TS D
$$"HZTCHK(X, MOD) 5 RE&EE 2 E BT 24

*MOD="AP” AM HH:MM Z7-i3 PM HH:MM
724" HH:MM (24-hour clock type)

(4) i - BAGTEI—T 4 V71 (DMERREZD
$$"%ZAGE(X, Y, MOD) 34 B (X) EHE¥EH (VD SF# A5,
*NOD="Y" 4Fii. "M” HHK
$$"%ZYOBI(X, MOD) XH®DMEH &3FH - fkH A4,
*MOD="N" #E(1~T). "E" ZEE(SUN~SAT).
"7 HAFE(H~2). "H” SFEMW) - fkED

(5) &f - ¥AEHI—T 1 V71 GHEBEED
$§RZCNVH(X) Az 7— 7V KZIDZHAVAE
$8WICNVZ(X) &Mt 77— 7 IV KZIDHZHWAEE

(6) oO—<FEhFERI—T 4 V51 (SLEFEIED
$$ HZROMACX) O —<FAEHFXFITER

(7)) HFBa% SHEBEEE0
$$ %ZSINR(X)  sin(3¥777)
$$"%ZSIND(X)  sin(E)
$$°%ZCOSR(X)  cos(7¥°T77)
$$°%ZCOSD(X)  cos(fE)
$$"%ZATAN(X)  arctan(37°77)
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$$"%ZEXP(X)  exp(X)
$$ YZNEXP(X)  exp(-X)
$$ HZEXP10(X) 10DX3E
$$°%ZLOGLOCX)  H FEL
$$ %ZLOGN(X)  HAHEK
$$"%ZROOT(X)  FHIR

(8) ZDmth
$$"%ZBCNT(X) XFFN DA AR T,
$$ %ZFORM3(X, Y, Z2) X &
Y 1=3#7Z & veffE. 0= <L
7 FLDALE (100 0. 0178 & : defalt=1)
$$"%ZKHENOCX) V) ZLXFAL (7 EX ERERLE)

“%TCRTC R« 1) 7 —DESCY-r/A BN AL
“%ZPARAD B o — A VO ZSE (ERAESCY-T /A7 &)
“%7ZPOPN a—ANTY 7 —~DHEZ
"%ZPCLS HEER~NDY O EL
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Objectoriented Environment in M language

4 RSERE
Yukio Imaizumi

FHEXSEOBAIOHAMEEBICH. LA TV 27 MEMEESID ANSh T3, M
SEICAT Y 2 7 MEMEEA BN U7zEsiObjectsiC DN THEE LI WA B3, EsiObjects &
EEMSEDEENIZ, EsiObjectsizA 7V = 7 MEMBRETHLD T, A vtE— VD
N Tt T—FHBLEAT V27 b« FA4 T R)E—T 4 XL, BEZEOBEEDD 5,
EsiObjects DBARBEIZ. ATV 27 b TS0 —-FT VA TARRKDO T 0 s LEKERT
$ 5. EsiObjectsiZH T B, FNNUDPEHOBEHEA Y v FOWEE. TSV —V 3
VOB ONT BB ELEBIT. SHOFEDERT 5,

(F—7—F :EsiObjectss ATV x7 by FTAA VAT VR Ay By #lK)

In current , there are the function of object oriented environment in M language what was
appeared in procedure language periods. I am going to write the EsiObjects with object
oriented environment in M language. The EsiObjects Application Development environment is
based on the OO(Object Oriented ) and M language under Windows3.1 technology. Of
course , the major difference between EsiObjects and M language is that EsiObjects is OO,
has a special message syntax , enforces encapsulation, data abstraction and object typing,
polymorphism , inheritance and etc. The EsiObjects development environment provides a full
set of programming tools in the form of object browsers and utilities. I am going to explain the
concepts of methods , method labels and variable scoping , within the concept of inheritance
and the theme in the near future in EsiObjests. Inheritance is the mechanism that gives the OO
paradigm its power as unifying application development tool.

(Keywords: EsiObjects, Object, class, instance, method, inheritance )
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2  EsiObjects DB

2.1 EsiObjectsDRAY— b7 v eV vy FFT Y

MS-DOS V5.0% 2% — N7 v F#icDoSsD 71 » 7 b ORRET. MWIN(MSWindows3.1 &DTWindows) & A
7195 & EsiObjectsV1.0D 7 1 ¥ K—BH N 50 T T T. EsiObjectsVI.0DT A AV A7) w 755 &N
User Information ® 7 A » F — B, L T UserlD & Password 2 A 714" % , Application Launch
Pad(ALP:EsiObjects D7 U r —< 3 VEAREREE) DV A ~ K—3% 5. Files Tools. Utilities~ Options<
HelpD® 5 DDA Za—N=0Hobhb, THhLVEsiObjectsic L 27 7Y r—3 5 VEIRENHE S,
EsiObjects®D Y + v b7 Vi3 FileX = 2 —®DShutdownI< > F%& 7 U v 743 LEf7d 5,

2. 2 EsiObjects®7 7YV r—y a VEREH(ALP)

ALPIZi3File. Tools. Utilities\ Options Help®D 5 DDA = 2 —/N—H 5, < DH TE 7L Help,File,ToolsiT
DTS, Helpl3ZBE M %S % T O0P(Object Oriented Programming)iZBid 54— 3 /o P —(A7 V<
7M. 75 R K. B TTEIME. A4 VRS RE) DG S EsiObjects D HEHERE L BIEF DIV TRERE
DO INT S, FileldBR LT AV r—ay - Ful'S LOET. FEBRES. BT F#E Vv y
N7 VENSHEREINT S, ToolsiZZ SR« T7S5UW, AT V7 b e TS50, b= Faba—Ib
AT b, V2D OHRENTS, 75X+ 759¥, A7 V7 b« 75 7HI3BEICReady-made I 1L
TBHI 5 R AT V27 M—EDOOPDA VRAY v ALIRRT 5 EXV)DBEKEE. M) —&F o bha—
W7 5 REABEBREICTRILT A8EE. LA 77 MIEEESE. ¥ 2 VREBIC S ARA TV
MZA wt— « 782 U 7 (Message Passing : —fi#DOOPTIZI A v &— Vg EMEINADOI < N TEITT
BERIIHERETH 50 ARITIEZ DTools DEEFEEFIH LTS EsiObjectsDA 7Y = 7 b EiMikEiR 5,

3 A7Vx7 b

ATV 27 VIEB(T—7)EA Yy REWED
LR DA S I 5 TB)INT S, A
T2 MIIVSR ATV MUK Z R
EREI)EA VR VR ATV 2T MEABEA v
A7 VRERI)D 2 DICBFohET, 2T
{3EsiObjectsiZ351F AO0PIZ DN TR B

(X 1 : Browser for the class Object)

3. 1 FA7Yx7 bDEH

EsiObject DI EALY 5 A% A—/3—7 5 A LW
,"Object" EE D LRI > TOBERILIZ DA
AHIREBHRERL LEBDbNB) 7T RITER
DR TH O FHEOKRE AT 5, 1 VAY VR
WEDOHRTH D EBITHFAET 2WERET 5,
BlZIIHIFDPA LI IR THD. ASADK
DRFNEA VR VR TH B, EsiObjects TIEE
{ D7 5 ZH Ready-Made(HEXE THEfHF I N T 3) T

. Class: ESISObject =

“Filc Edt View Oplions _Help

. Class Name lEb]cct ' 4]

" SubClasses
@® SubClasses Application 2
O SuperClasses |Boolean =
Instance Channel
Class

O Methods Collection
QO variables gatabase‘

ments
Class E:S?ronmcnt
O Methods EsiObjects
O Variables Magnitude
QO Parameters NamePool

lfAde ﬁowsd if J rD—cl_cTc:]

1 Browser for the class Object
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HY. FAZEEHEDY 5 RIILTR—/$—7 FATHB0bjectD FIZY V7 X3hB, £V 2Y Y RIET 5 R
ICEBDMEDA - THER(GERE) S, £ DEFIZOID(Object IDentifier : 7Y = 7 L #kAl) A EEIGHD L= —
7 ILBEEIEEI NS,

3. 2 F—IOMBLIIKLIIZISREAVRI VR

BlZIE ARADEF BRADS v —, CEADT VT EOIROBMAETEDE EL "FTEOR" &
WO M AN B, BEEIIIFOE. ZRIVH D BV4AE AIKELETH S, BF. Tv—.
Uit FOEOR END T FADA VAT VATHS, CITHNEZOLNADIZISREA VAT
ZOB%IZ1InTH B, BEHRRTIERDA VRY VADS I T REMET 584635 0 (KR EFNTEDR).
WY 5 ANEEDA VR Y V REERT 556 S5 5EFDOEE LEBOHER),

3. 8 ATV POREHEE

ATV MIFTREA VRY V ZADR S ZET)ISRERHEICIE > T b, Object EMHIN D ZA—/3—7
SZAH—FLICHEELT. TOFHRD Y S REYT I T RAERIR, Y775 ZOBFRIZII ETREGE THLH
PS5 REFI SR, RAUBYT 5 ANSERINIF7 7 RADORIEBFBEET 75 AL, 4 VRY VAT
HBEYT IS A OEBEOER(T— /IMEENA > TEBRINT. RO THD7 7 RICHREHEL) V7
ERAD

3. 4 J7S5R@EE

VSRZTFR Ay R ISR B 75 R - FA—F D3O SRS T, AT EIMU(—
I >TB)ANT B, 75« EHIIT— 5 TREMSFEOLRERUTHD. 77X+ Ay FOFT
FHIXNS, 75Z+ AV y K37 5 RAOEEERERT 50y LOWEES T, HEMSEOLL LR
UTHD. 75 R9A VRS 2 ZADER - B - HIRERELT 2, 77R - AV y K 77 R - BHOH
FHEST I IWHEST B &, BEERHE LT, (nherited : 117 5 A0 HREEKINB). S(Shared : 247 7 XA THE
HFLTH T2 5 RTHMEN ). P(Private : 47 T RADAHTER L THUTIBER TEV)DXGINH H. 7
TR NG A=FRFA =D « XV VTRICFIAT 5,
(B 2 : The SolutionApp class X 3 : Class and Variable Browser [X] 4 : The Tree Window for SuperClasses of
SolutionApp [ 5 : The Method Browser for [Start.SolutionApp])

3. 5 ARy RIEHE

EAMTIZZ SAERUBEEEBDN, A VAT VR XAy REAVRT VR < BHD 2O SRS
NT. B P EIU—HITIE > TB)ENT S, 7T REFELZDENE. A VR VR Ay FZA VRS
Y ZADEBEDHIZH U TDRBRTH D A VARSI VR BHIZA VAT VR < Ay RORTOAEREIN
Do -TAYV w FEEMBEAEN EBENREANELLDT, 757 RDEIFFZDEDTH B, 77 X[
BICA VR VR Ay RELVRY VR - EBOWS &b REEH#E EDlnherited. Shared. Private® X
BizdH 5,

3. 6 Awt—V Xy FEBRYVE—T 4 XL

75 AINoA VRY VADERS A VRY 2 ABDMBIE. A4 YA ADEEEDLETOEEIA vE—
U ey T (A vy = VBRI TEITIND, EsiObjects TIILZTDA T V27 MITREA VAT VAD
HEEZELEDORD EDIEA v =D « XU U ATTEITENS, TBEREFRDOLELDTH S,
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=l - Class: SolutionApp T~
File Edit View Options Help
Class Name lSqutianApp ]
Instance Methods
O SubClasses | Return Bl
O SuperClasses |! SaveFormatted
| SaveFormattedSymbols
At | ScroliBarEvent
® Methods S Start
O Variables 1 Stop
Class | UnReference
| Validate
O Methods | WindowMessage ||
O variables 1 WindowMetrics L
O Parameters | Xecute B
| Add ] [ BrowsLl [Overridc ] rDcle!e ]
Legend: I|=Inherited, S =Shared., P =Private
2 The SolutionApp class
o= .- Variable: ManufText ]v

File Edit View Options Help

Name: [Manuchxi l
Class: IGraphicTcxt ]
Default: [_Ncw |.*_l Lifespan:

X=150,Y=168,Text="Trans. Cost" |+

=

RelationShipZ[SubComponcnt ]t] Locate (J
Related Symbol: I J

3 Class and Variable Browser

1
=]SupchIasscs of Class:SolutionApp| ~ |~
SolutionApp
PartsApp
l—DcmDApp
l—Apph’t’:ation
L—oObject

I

B4 The Tree Window for SuperClasses of SolutionApp
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[Method. Object. Keywords](Parameter List)

Method : (7 V¥ —RaAT7)THEBI7FADAY v FEHBNE. A VRZVZDA Y w K& TH Do
Object : BETBHFD 7 5 ZROLR(T VT —RATTHEB)HBWIE. 4 VRV Y ZADEFITH 50
Keywords : A wt— « 39 U VORI HETH b,
ATV avTHYFERAINS Z LI,
Parameter List : HFICEBZEHDETH VAT a v ThHsb,
ERZF—MERFA—=FTHOIEFIZE,
Parameterl=Valuel(, Parameter2=Value2,..... )
Parameter DFETF = v 7 ($DATAIIZ A/ v RDVEHET 5,

HHE LTI

S PARTDB=[_New. PartsDatabase](Rootnode=""xPARTS”)
DO [Start. SAPP]

DO [Browse. SolutionApp]

FETEDLNY DL HIT. EsiObjectsiT—EDOOPTREE LR UL A v t—T - /XY U TR Y £—T 4 XLD
WALUT B, DEVREZAT V27 NI FREA VAT VY ADWAEEL)ER—O@BEHN(T o ba—
INTEIEIE B I ENHRS, COFRKIIIT0rZ I Vv IOBBFABEICAEAY) vy VERD, A7 &
INEINIA T D 2 7 NI ABEHORFICO AN LT - T A,

4 kK
Ay FL Ay ROFN)b, ZBHOBNEHDOMAL >\ ¥ > X : Inheritance) I DUV TR 5,

4. 1 H—YRELZTEHK

HIGZANESTBEAY Y R Ay FOINIV, BEHONEE. F7 7 ADMEETERAFETH D
HISF 7 5 RTEET ZRBEDILNGE(T 7 4V NafkEd 5 L3, FIZEHES 7 ABBHHET. €
OV T 7SR Ny 7 ERABEDOEEIC. BEE SATERLTHI A VYOH4 D3, bIvr 75
ZEFAHEY 5 RITA VYOHITT 7 + )V hTADIZHE B, TDXIITHE 7 5 RHB—D D% BE—HfK(Single
Inheritance) & FE33,
F7 5 ZANSHET 5 R%HIHC. BREOB 5 A0\H 53546 % % Eif K (Multiple Inheritance) & FFO Hi4
DI ZADRAY) v By Ay FOFINIV, BAERET 5,

4. 2 AVy FEAVY FOSR)IVD#kXK

HFLWT T ANERSNBEIC, BT T 2D AV v FER—s3—7 5 Z(EsiObjects Tld"Objects)D A/ v
ROk INbo 1 VR Y ADERSINBEEIZ. HKTE7TADA )y KEZ—/—=7F2DAV v F
kA& T B,
Ay KD FRIVIZEsiObjects DIEHUTIE > THT, AV v FERIUL k& h 3,

* {Label} " {Vector}
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_] ST

o w.2Method: [Start.SdlutlonApp) -

File Yiew Source Parameters

QOptions Help

Name lStart J
Returns| J

O Privileged O private
& Parameter Validation
& Implements Code

Source Versions
‘4 06/07/33 01:26 PM JAM

Parameters
| NoRegister
| PartsDatabase

[ Nevi 1] Edit |[current][Detete |

| New ][ Edit_|[override|[Delete |

Total: Compiled: [4_] | Key: S = Shared
I = Inherited
Latest: D Current: E P = Private
Bd5  The Method Browser for [Start.SolutionApp
]
3(c) Copyright...
Stan
. d - init PamsApp
Class
q
“Int ;
[ T
san d**SSUPER
q .
i SolutionApp
nit; Class
d *Init*$ SUPER
q
——
MyApp

LlSthyAppl ]

Insiance

6 Example of Method and Label Inheritance
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%1 BN S 20Ok U CBEBRTH B/57 Y v 7 (Public) TNIVEH Shd,
KRN T NS BENSEERIU TS 4 XA b(Private) TNIVZEH S,

Label : fR¥ENEFE LRI U TH 5,
Vector : AV v FOEIREEHEDIEETRT -

HHE LTI

DO *init

DO *init $SUPER  ($SUPERIZEsiObjects DIFHEZEED

(X6 : Example of Method and Label Inheritance [X]7: The Source Browser Window)

4. 3 EHOHK
EREMEFEER UL . BHOERIISETAHSTT o
SET Name=Value
FHEINIEGAEMERZY VAN T—=TIIHEMHEINT, ATV 27 NI TREA VU RY VRO AEL)
DRI N/ BRI EIN 501D EHICIE 5,
SET Name=[_New. ObjectClass](Name="0ObjectA”)
ObjectClassh 50bjectA &NV ZRIDA 7V = 7 MaERNew AV w )T 5,
I SEH OB DNV TIRD,, ZEEMEFEOHRITIL > TS Vg TUob)FHBERN T 0 —HIIVE
#(Local Variable) & 7 7 1 WETHEEAT % 70—/ )VZEE(Global Variable)D 2 TN H 5, F 7219904 FEAE
MM EFEMHHE. NEWIT Y FOO—ANEHHED T EsiObjectsDA T V27 NI SREA VARY VAD
WAHERINERA v =D « XU VT HED DB ERD X ) ISEHE NIRRT 5,
Z ¥ Name (3EsiObjects DERNHPHN S a4 FEZEIIR LTS,
SCOPEXNAMECS], S2, . . ., Sn)
SCOPE : ZHDAREHTH D KFE—XFThH 5%,
T : Temporary BiiZ A v RO UICEER
P : Parameter X wt&— </ U CEAT SParaneter ListDZE]
[ : Instance A VR VR - EH
C : Class 7T R B :
U : Universal NEWZ <> NAMERRHCA ZRIOBE RN &R Uo
BAT V2T NI FREA VARY V ZADHF ZETNTER.
N : Named Pool Z—/$—% 5 Z2(0Object) D FHLD Y 5 ZIARET B0
(4 8 : EsiObjects Object Oriented Execution Context [X] 9: Scoping of Variables)

4. 4 A VR VAEBDSA 7 Z/30 LERMBBHR

A VRY VAERD T A T RN (Lifespan) | 3BHI(Dynamic) & ##H(Static) D 2 b b0 7 T ADHA VR
5 AR I NBRISEIRI NS, BNIIBERICERIN TRICEEAHEAMHETH D BEOES - Ik
IEOEHIRIASINS, HUITILTOS VRV ZERBIER I N TEEAMGELMETH . 71 MV
FOEHICFIHZIN S,
A VR VAERERETAEICLD . FHLGEFICEHERS. M7 a—\b s 774V TH O
NAME(S1,S2,....Sn) ODFEH LM 5, FIZITVESPARTS("TEST"),PARTS("TEST") &7 5,
(B4 1 0: The Locate Button and Location Fields )
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iR

d E“'-' -H;Ip
Initials [JAM ] 1171092 05:22PM - O Lock O Retain

=:{ch:Copyright (4 1982 Educationals Systems Inc, Bolton MA.
; Start a SolutionApp
d ™$SUPER ; Inherit main functionality from superclass

q

: Label Inheritance: This label averrides superclass functionality.
*Init Initialize flelds and list boxes in window.

d *InitSSUPER : Inherit everything at superclass label.

Set other edit text fields to ***, initislizing them...

[Modify.B60tyFeld](Text="1 : Quantity edit text field

[Modify.ReordField](Text=""} ; Reorder Level edit text field

Modify.BéManufFleld](Text="] : Manuf. Cost edit text fleld

[Modify.1SaleFleld](Texd=""] : Sale Price edit text field !
1'3g(P%NoRegister] [Mndify.D‘Userﬂcld][Tch‘"] : User Name edit text field

q

~IT R A A _ el
7  The Source Browser Window

K8 EsiObjects Object Oriented Execution Context

Sub- Message | Object | Objects All
routine of a Objects
Class

New (1990 X

New'ed Local)

Parameter X X

Temporary X X

Instance X X X

Class X X X X

Universal

(Traditional un-

New'ed local or X % * x x
global)

B9 Scoping of Variables
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SArEE . Variablé?ManufField: > o - -
4. 5 HEBIEM AR I
EsiObjectsS\00PAE AT BIZH 7z 5 Ts Name: |ManufField i
20FE I D HFHIZE #(Special Variables) & 13 Class: @Tcxt ] E
FEH D FFKBI$ (Functions) 1B N X T Default: I_NW I E Lifespan:[Dynamic|s|
Wb, X=240,Y=165,Helght=25,WIdth=60,FlushRight  |*|
. . %—ﬁ f‘ T
5 EsiObjects *E¥EMEEOEMER Relationship: [SubComponent l2] Cocate] ®
Related Symbol:
T TITHEITE U TEsiObjects DYLHRER Locatl L I
ocation:
BEBNTEHY, ZCTRFOSS Y L ]

TICHEBRT A2EHAITODNTRERS,
NEW I< Vv Nid. vo—ANERICITE
FRIEETH O . Temporary,’SF A —% A4 VA7 VAEHETIREAEEL L, NEW XY, ZIZNEW
L%X,L%Y,L%ZIZFAE TH OLIZu— AW IIVEHAEEKRT 5, KILLI< > Rid, 512 LOKILLI< V i
B2itxnb, KA Uy —id. BENEEORS V7 —IEEVEEMSETE { 5N B D%, EsiObjects i3
Ayt—=2 XY UTIZEDOIDTEBTE 5, MERNIEEIZA Y v FOKHI. Parameter list. XECUTEI <
¥ F‘%l;ffljfﬁﬁfﬁﬁfﬁéo NakedReferencel3EsiObjects T3 HRALU

1 0 The Locate Button and Location Fields

6 TFVr—a ORI

Object ---Database ---- DemoDatabase --- PartsDatabase
| |=====>PARTSDB
+ Application--- DemoApp ---—-—---- PartApp -———---- SolutionApp

-MyaApp
------ 75 AR === A VRY U REERT B
HHlE UT. SRAEEIH DPartsApp 7 7 A ESolutionApp 7 T AHDMEHEX N TUWT. FIFE D PartsApp 7 7 &
MNOMyApp”7 5 RAEHER LTz ET 5, MyApp7 T RISERIFIC. B SANOA Y v RO EBH. 75X - /N
T A —ZIEINE D MyApp” T R TDShared,Private DI HF 72 ICEHET 5,

S PARTSDB=[ New._PartsDatabase](RootNode=""xPARTS")
PartsDatabase 7 5 AIZA wtz— « /XU UV NEW A Y w NIZTL PARTSDBEW) 1 VRV RAEHE K UT,
T—FZRX—2Z & UTIZRootNodelI TEZET 5, _

S SAPP=[_New._SolutionApp](PartsDatabase=PARTSDB)
SolutionApp” T RICA w =2 « /NU VT INEWA VY v F)ITTS SAPPEWD A VR Y v REHARK LT,
4 55— X— X |IPartsDatabase D EFEZFET B,

D [Start.SAPP]
SAPPA Y RF VU RIZA w— « /%Y U (Start A w RIS TRET 5,
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7T BROEELY

EsiObjectsi3 HEMEMSFERBRENA 7Y 27 MEFMIZ DL TEB LRIV, ThizA 7o« 7 MEfIZD
WTOBEEFBBIENDVTHOT, v = 2 TIVOMEEM SRS SR 2B A YV FOoFus5 3 v
NNISZDETH B, 2HFHIE. VIS NTEIRRERTH S, AT V27 NI FTREA VRS
VADWFEEL)OFMAEZIT L B8 - BE - HIRS<TTZADT AV N—ECAE RSB ICTEX %, 7.
EHPA Y v NORED b ) —H(BEEHE)ICL D REBBELPT L, 3FBIZ. AVy FOFor53 v
7L T U, Ready-made®DA 7V 27 DAYy RO 7S ABABHINTHT, A7V =7 MEAID
RS SO EE TH B, Bk, RALELULTTZ 27T NVOEFOFHMMEICRIT S, BIZITEHAAE
S (PartsApp) DEFC BN T EBORHREMHP T — I NBHEIIALRRH DA VR vV AEERT D &
XEHFITEHBUIZ 0,

8 DI

TERDM EREDHEAELEN U S, ATV = 7 MERIOHRIREEZIL D A7 EsiObjects D& & EED
7S5 AR VR v ADER. BB MEE T 075 AOBAAMICONT, AE UIERICOWNTHE L
F Ufzo 48I3EsiObjects0SDTM 71} T { | fbOMBFE CTOEELM BB TOA 7TV 2 7 + Diu@MELE
KBHTRNWERSTET,

[HEIAEMSEICBT 54 7Y 2 7 MERBRSEAEET BIhlco T N—FILT &
) 7 M7 L7 (EsiObject, DTM)AZH S LT N2y BARSY A F Y AT LFHDIBK S8R
KIBHUE D,

BE

1 "EsiObjects Getting Started Guide" (1993)

2 "EsiObjects User's Guide" (1993)

3 "EsiObjects Programmer's Reference Guide" (1993)

4 L RFERE MUMPSICEB2A TV 27 MEAE T — I R—-REBY X7 LNOEBE" B 1 9EHAK
MUMPS R4, pp71-76, 1992

5 SRFEM INLOONEATY 2y MER (FRESHEFROBMEEZRD LA TV 27 LM
M ?) ", 52 0B HAMUMPSER AR, 1993
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MR LSBT L DRSS OHA

Attempts to integrate M environment and outer worlds

el EE
Hiroshi Sato

SEMET Y 7 by 2 THREER. TN TREBEOER Y R F LR TX 513
EWRNTH B, WEFTMEREIZ, LEEINIBELZIERESHIOBEICI D AL %
B TE I, MEEOENVDT X, EAMIE. ZhoDBNTLEEIAKREN,

L LENS, BESDIVE 2 —VREOSBESITH LT MBEOHEDOENNE
Vo TET, '
M MBS H%E SRET 0D, HEROBRICMTOIM BREICHDAD I LT 5D TIRHELL M
DS OFR & DBIRALED. HFT B72DDBNIKDSNTETHEDTIRENIES IO ?
ZORIBAD O BEEAL TRA T DM B ENE R & 2O 1T 20 D0 DRAA
ZABN I/ TN iZE 2,
(F—7—F :MERE. M 555 JMEFHAD

Software environments that are provided by M language are strong enough to establish
most working systems by them own. We have been making efforts to integrate M
environments and required capabilities step by step. It can be said that usability and
practicability of M environments are mainly due to the efforts.

M environments, however, are significantly behind with recent rapid progress of computer
environments.

In order for M to continue to develop, conventional efforts for integrating anything into M
environment are not appropriate. It may be required to make efforts to have deeper
relationship with worlds other than M and to coexist with them.

The following introduces some of the attempts which are made in order to link M
environments and outside worlds together by our company.
(Keywords: M environment, M language, outer world)

1 DSM API for Windows

EMEEPCOERITAE N, MS-WINDOWSA 7 7 2 —REFA LT AU r— g VAR L. B

HEF A DA T4y T Ay bERLH Digital Equipment Corporation Japan Digital Consulting
THAS A 25 M Nichimen Building, 2-2-2, Nakanoshima, Kita-ku, Osaka 530,
¥ =] =]

T530 KKz E222=F X v ENL
TEL 06-222-9211  FAX 06-222-9408

Japan
TEL 06-222-9211 FAX 06-222-9408



52 M EREEEAMERHER & ORE DR A

Uiz E0 D BERAGEL 78> TE T2,

Z 2T\ BHEDODSM BEICPCOMS-WINDOWSIREN S T 7 22§ 5D %y b T —2% - W —)VAB
KU1

ZDY) —)V 1%, DSM API for Windows T 5o

ZOY—NVEFEHLUTPC NS a<y FET. 78—V, O—ANEBE~DT 72X, —F v DE
T« M BIEDEFTEDSM Y —/N—Zkifd 5 & EMSETREICIE B,

Z DY — )L EPC AID Y —I(Visual Basic%) AfAEHES I EICK D MS-WINDOWS DGUIABX{E L
7:DSM 7V r—2 a3 VEERT 5T ENTEX 5,

DY —IVDF|E

AEI X P TGUIM T Y — a VAEKTZ %,

- BEOEEL
SHEATEAOATHNUI. ZOY— VMR ZAPI 2EFETS5DI3. LTHEHTH S,

-DSM DIFEAEDEEEEFIAT S Z ENTES

SOGAT U == AV =Ty VT

ZDY—NVDFE
-TF—IDFEEL

COREIZ. 2OV —IUIIBRLST. MBS LR EAT AL DO BB L S,
M EELMOEETT— VA XETHSME LIS DI, M SEOEHMENMBEEE. MERSEICIIERET
XHNEND ETH D, ZOFIRDID. BIXEREZTF— 713, BASCEIPEET — 7 ICRESN. M
DEEIHEE D > IR T— 7 25| XET Z ENTEIN,
-PC N M LIS D — VDb

M SEELISH T Visual BasicE DB EINEITIL 5,

2 SQL/DSM

COBRAFEHT S Sk . PC_LEDOHEE X 75 — JL(MS-Access MS-EXCEL,Visual Basic %)/ 5D 1)
b=y ad b F—R—2ELLFUREICDSM O 7 a—SVEBIZT 78 XF B ENTE S, SO
L. M AL LASHNT Y Fa—H—A% DSM 7 a— VAR HAENSIHY BT I ENTEEI L
A& L. DSM BT, EUC(End User Computing) DiliA 05 T EMA[EEE L5,

2DV — VORI
- B % 15PC Y — )V SDSMT — & N— 2 2 F I Al fE
- EUC H3aTHE

CHSAT U s AU AT W

ZDY—)VDFHE
-M BHE OBRIIEERATE U,

MOI LABHEFICT 7 ERATEB ENS &3, HIIM OREAEIT I EABUNI EABIRL. i
DYV L—gF) s F—IR—ZEEULIEE L L 155,
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3 MIDDLE (M Interface Data Definition Language Extension)

M BB LMBRETT — 7 2 X 2846 OBROMERII. 2N 57 —F -5 0A0THICREINTED
BHIR L D EM I HER D > e T — Y OKWNTERLVETH S, Fio, MOEEIHELATZTF—F ¥
A FORFS M ETBREODT, F—F « A TZERUIT - IZHmbTEX A 572,

Z OREARRT 5120D A 51 =X 1 TdH AMIDDLEZHAFFRH TH 2,

MIDDLE BiROBEMNE -V

-DSM &CEEMD Y — LV ABHET — ¥ XA FHRT 5,

-DSM EBEEDC EE TR SN a5 L3 SUIAL - SAT T LOIE4A0EEET b,
- T YRS BIDDEFIEN—F L ANESIEE T L EBT 5,

-C EETER XN ER URICDSM OV —F AU T I L& 0[FEICT 5,

MIDDLE &%

Ay —T s —AEHK G RMT 5,
-CEREDEMIET— I HEEM BREOT—IREICT Yy EV TS 5,
“MI—F L ECEROMB T My TRy EY T B,

- B OHERFEOVH UESHE(ECALL) & Callable interface 2 3L5R L7z b D,

MIDDLE iZ&k > CH[EICE A Z &

DCE RPC &M BiBs & OFE4E

ORB(Object Request Broker) &M B5E & DFREE

EAS AL 54T EDEE

BHEDC i5/8yr—UV 7 by 27 EMBREDHES

4 FBhyic

M ZRD &L B, HA%4 EEMLTOS, ThEoDE(LIIM 13805 2 & BRELTN
ERDOSNTU B,

AERES Ut B 1. ZhABRT 2720 DIZAO—FICT O Uy TN TOMBERRT 5 HDTH
A4

L%EBMBEESHEBEIIRETHAIA T V27 b+ EFMTESOIH LLSHETHAR &% CORKIC
AETRENL EZZ TONEITNITIE STTOHENN L DD %o

Ffo. ZORMRAINICBETOM OA. A ) v MIYTTH 2D ER - & DITHIHERTNETNT
LD TIRIZNIES I D
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F2IRBAARIL - T/ A0—2FEREEHKYERE-ST

EAEATL - 77 ) uV—¥AKkE KLE
fE T

1 REOHE

FRIEEALL - 77 ) aV—%¥48KEA13. 1994F8HISHN S3H M. KBS 1. S ASEYE
FIERE TR SN E Uiz BMEIZ. 15484 TT . BOLEDER. I « FEOF o — FY T, T—2
Vay I NN S DAZDBERESTI0DHFIFER - BEE#E. 5O REEORENHDE Uiz, &
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