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Internationalization of M:
Progress and Responsibilities

Richard F. Walters
Department of Computer Science
University of California, Davis, CA 95616-8562 USA

Abstract

Computers developed in English-speaking countries, and almost all programming languages are
based on the English language. With the advent of microcomputers, decentralization of control of
systems began, and a gradual recognition of the importance of the end user emerged. As the
growth potential in computing is shifting to the international market, it is increasingly evident that
computers must be more effective in supporting non-English applications. A review of optimal
functionality for internationalization is presented which includes features required from applications.
M stands well ahead of other high-level languages in supporting internationalization, but much
remains to be done to match the optimal requirements suggested herein. This report concludes with
some suggestions for short-, medium- and long-term actions that could be taken by the MTA
community in Japan to promote the continued leadership of M in the support of internationalization.

1. Background

Although there is some uncertainty as to who should be credited with the invention of the electronic
computer, it is unquestionably true that the first commercial computers originated in English-
speaking countries. As programming evolved from machine instructions through assembly
languages to high-level languages, their natural language basic was exclusively English. In fact,
Commander Grace Hopper, who is credited with development of COBOL, one of the first high
level languages, often told the story that her invention was set back two years when she suggested
to her US Navy superiors that a compiler might also be written to accept commands written in
French instead of English. As she described it, this statement raised such serious doubts in her
superiors' minds that they deferred any support for a considerable time.

We deal with an industry that relies on English. In the days of batch programs and mainframes,
there was no need to consider the language preference of the user. Some accommodation of
"foreign” words and character sets had to be made, but the underlying assumption was that
computers "thought" in English.

This situation prevailed through the 1970s. But the seeds of change were already sown (once
again, in the USA): microprocessors appeared in the mid-1970s, and microcomputers (the
precursors of personal computers) first appeared on the market in 1975. (One member of MTA-
Japan owned one of these early systems, which now resides in a Microcomputer Museum at the
University of California, Davis.) True, the natural language used for the operating systems and
programming languages for these systems was still English, but decentralization of computing
power began, and the wants and needs of the end user began to play an important role in computer
design and evolution.

No one can say that this revolution of the common user was easy. Data processing professionals
(especially hospital administrators) resisted the emergence of locally controlled systems at every
step. Large manufacturers continued to push their large mainframes. Even Digital Equipment
Corporation, which had grown to become the second largest computer manufacturer by building
minicomputers, was slow to accept the significance of the microcomputer (remember the DEC
Rainbow?).

Slowly but surely, however, the inexorable momentum caused by the growing power of personal
computers eroded the entrenched position of centralized systems. With this change came the
realization that end users could have a voice in the design of new systems. One result of this
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change (which has a bearing on M's evolution) was the trend towards Graphic User Interfaces, or
GUIs. GUIs are significant because, unlike dialogue-driven user interactive systems, which ‘are
controlled by the program developer, GUIs present the end user with a series of pptions over which
the programmer, once the applications are written, has no control. The user is in charge .

As we have said, most of these changes first appeared and flourished in the USA, where English-
speaking people expressed their demands for better user interfaces and more user control. In time,
however, personal computers were increasingly common in non-English-speaking countries. Here,
100, users were starting to develop their own insistence on user interfaces that were consistent with

their linguistic and cultural preferences.

Coupled with this change came the realization that computer markets were likely to expand more
rapidly outside the US than internally. Computer hardware and software vendors began to realize
that it would be essential for them to pay serious attention to non-English markets if they were to
continue to grow at rates they had become accustomed to.

And so it was that, in the latter half of the 1980s, international computer organizations began to take
seriously the need to address the computational environments of users in non-English cultures.
The International Standards Organization, ISO, formed several task groups to study these issues.
From their work emerged POSIX, ISO's Technical Advisory Group aimed at defining an
international standard for operating systems that would accommodate non-English languages and
cultural requirements [1]. A Task Group on the internationalization of programming languages
was formed, and one of the most influential documents produced for that group was N776,
prepared by the Japanese delegation to that Task Group [2]. In the world of database
standardization, the ANSI-ISO committee concerned with the extension of SQL clearly articulated
some fundamental requirements of databases in non-English languages [3]. Although these
specifications were not incorporated into the SQL-2 standard, they remain important elements under
consideration for SQL-3.

From this background, we can see that the timing is right for developers of programming languages
to start thinking seriously about standards that accept different character sets and that permit
effective input, storage, and manipulation of multiple natural languages. Itis in this setting that we
examine the role that M is taking in this international race for acceptance.

2. The History of MUMPS in Internationalization

M has been used in non-English applications for many years. In Europe, the use of 8-bit
extensions to ASCII made it possible to support western European languages beginning in the late
1970s. Japanese versions of M, capable of displaying and storing kanji and han-kaku kana first
appeared in the early 1980s. A public domain version was adopted by the MUMPS Systems
Laboratory in Japan by the use of some non-standard extensions to MUMPS that provided minimal
support for processing of 2-byte characters. In addition, M implementations using Chinese,
Cyrillic, Korean, Hebrew, eastern European characters (ISO 8859 -Latin 2), and probably other
versions have appeared as non-standard extensions to M.

These efforts showed that it was not hard to extend M to provide limited functionality with other
character sets. However, there are several drawbacks to these versions. First, they are not a part of
the standard, and in fact they add features that are not approved by the ISO M standard. Second,
they are bi-lingual, with English as one language and a single additional language available in each
of the versions alluded to above. Third, they do not provide complete functionality. For instance,
$ORDER was not modified to provide proper collation, even for single character codes such as the
8-bit set used in western European languages.

These shortcomings were recognized in the 1980s. The MUG-Japan meeting of 1984 was one of
the first conferences featuring questions about internationalization of M. From this beginning, the
MUMPS Development Committee began to work on extensions to M that would facilitate
internationalization. Drawing on major contributions from MDCC-Japan and MDCC-Europe, the
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full MDC gradually and painfully worked its way through a large set of problems that ultimately led
to adoption of some significant extensions to M that represent a start towards internationalization.
Over the ensuing four to five years (from 1987 on), a number of important elements fell into placc
that make internationalization of M more feasible. Among these factors are:

© The move to standardize some system-specific elements of M;

e The extension of M to provide interconnectivity between different M implementations and
distributed systems;

® The Publication of a report by the Gartner Group (management and marketing consultants)
pointing out the vital significance of international markets for the growth potential of M;

e Comments submitted by ISO representatives noting the deficiencies of the 1990 M
standard with respect to internationalization;

These factors, coupled with the increasing interest in internationalization by hardware and software
vendors and standards bodies, led to a weakening of the resistance by implementors of M to accept
internationalization as a part of the language. With the adroit guidance of a few leaders in the
international M community, a significant number of the principal M implementors agreed to adopt
some important measures into the 1994 (?) M standard. Acceptance of these components created
further delays in submission of the new updates for the standard, and it is a tribute to the full MDC
membership that these delays were finally accepted as essential to the continued success of the
language.

The net result of these historic events was that MDC adopted in June, 1993, a set of language
extensions to M that greatly facilitate internationalization efforts. The chief components of these
changes are summarized below. However, it is important at this point to make two statements:

The Internationalization of M is not yet complete.
and

The responsibility for further progress in internationalization of M rests primarily on the shoulders
of the M community outside the USA .

Reasons for stressing these two points will be provided later in this paper.

3. A Brief Overview of Desirable Features for Internationalization

Before entering into a detailed analysis of the status of internationalization of M, it would be helpful
to consider briefly some of the features that, in the best of worlds, would be helpful to support
internationalization of high level programming languages as well as end-user applications. The
review that follows is only a general overview, touching on many required features without going
into complete detail on any of them.

e Character sets: Users should have access to more than one character set. The characters
should be supported by appropriate methods for input, storage, and display in ways that are
acceptable to users of that character set dealing with different natural languages supported by that
character set.

e Cultural Conventions: Users should be able to view automatically data displayed in forms -
compatible with their cultural preference. Different cultural assumptions in presenting dates
("12/31/93" "31/12/93" "93.12.31" "Heisei 5.12.31" etc.), times, monetary values, formatted
numerics (1,000.33 vs 1.000,33 etc.), postal address sequences and many other conventions
should appear in the appropriate format to suit the end user's preferences.
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e Character Manipulation: It should be possible to perform operations such as language-
specific pattern match, collation, and other string operations on the various character sets supported
by a system.

® Programming Language Syntax: A programming language should support non-ASCII
character sets as data. Ideally, it should also support other character sets used for variable names
and for labels within a program.

® Multilingual Environments: It should be possible to define default environments that
assume a given cultural setting, including the character set, pattern match adjustments, cultural
conventions, collation preferences, and other features alluded to earlier. It should also be possible to
change these default specifications, or at least to have a separate task running concurrently on the
same machine with a different set of default specifications. Further, it should be possible to have
mixed strings of characters operating under the same environment. Additionally, it should be
possible to override some default specifications (e.g., Pattern match) to permit multi-lingual string
operations.

e Operating System Support: Users should be able to interact with the operating system (as
opposed to the programming language) in their own native language. Messages, commands, and
other elements governing interaction between user and system should be adapted to provide a user
dialogue that is culturally and linguistically familiar to the end user.

These are some of the more important features required of a fully internationalized computer
environment. There are at present no systems that even begin to address these items in their totality
(not even the new M standard). However, the new M comes closer than any other high-level
programming language in meeting more of these criteria.

4. New Features of M that Support Internationalization

The proposed 1994(?) standard contains a number of features that make it possible for M to support
other character sets and non-English languages. This section presents a few of the more important
additions to the new standard that facilitate multilingual functionality.

4.1 Structured System Variables

In 1977, when M was first adopted as a standard language, a number of language elements were
referred to as "implementation-specific,” meaning that the functionality was defined in a general
way, but it was not required that all implementors adhere to precise implementation features. Many
such elements were considered specific to the system on which M was installed: devices available,
storage capacities, and methods for obtaining information about system configuration. For these
reasons, commands such as OPEN and VIEW, and functions such as $VIEW and $STORAGE
behaved slightly differently on various standard implementations.

This feature was acceptable for a number of years. With the increasing need to provide inter-
implementation connectivity, however, it became necessary to seck new ways to standardize
language elements that had previously been considered the choice of the implementor. The general
form of these system-related additions to the standard were encompassed by the addition of a new
language element in M: the Structured System Variable, or ssvn. The Following structured
system variables have been defined and incorporated in the new standard:

A$CHARACTER
A$DEVICE
A$GLOBAL
A$JOB

A$LOCK
A$ROUTINE
A$SYSTEM




Mumps 19,1994 7

Of these, ASCHARACTER and A$GLOBAL are the two most important ssvn's in the context of
internationalization. A$CHARACTER permits vendors to define more than one character set as
being available on a system. Further, this ssvn allows the system to specify the exact characters to
be used, the pattern codes to be used, and the collation sequence to be adopted for the character set.
It is entirely feasible to consider installation of more than one specifications for the same actual
character set merely by assigning each a different name. In this way, the ISO 8859-1 (Latin 1)
character set used in western Europe could be separately configured to provide collation and pattern
match features specific to German, French, Spanish, and Dutch (to mention just a few options), and
these definitions could reside on the same M implementation.

The power of SORDER for English text manipulation has been a strong feature of the M language
since incorporation of string subscripts (which was initiated in the late 1970s but formally adopted
in the 1984 MUMPS standard). However, not until the new M standard was the same functionality
offered to users in non-English languages. It is now possible for system implementors to define
new collation algorithms that will adhere to the collation preferences of a given language and
application. In Japanese, for example, it might be possible to define collation by the pronunciation
of kanji compounds by reference to a dictionary of accepted kanji compound words and names.
This collation would be reflected in the subscript of both local and global variables defined under
the ssvn specifying that collation sequence. Alternatively, a radical/stroke count collation table might
be defined for those preferring to look up kanji by that method. (The kanji compound name/word
approach would undoubtedly be more useful in most application contexts.)

As implied in the preceding paragraph, it is also possible to specify a specific character set and
collation algorithm for a global variable, using the ASGLOBAL ssvn. Once defined, however, the
character set and collation algorithm applicable to a named global cannot change. The use of ssvn's
to define different collation algorithms for different globals is essential in multilingual applications,
where equivalent data can be indexed by different character sets, each collated in the manner most
suitable to that language.

Other features supporting these major elements are also available in the new standard. Within the
scope of ASCHARACTER, definitions currently exist for the following supporting terms:

"INPUT" the input transformation that converts from charset2 to the
defined charsetl;
"IDENT" the algorithm used to define characters acceptable in names;

"PATCODE"  the method used to define the action of specific pattern codes in
the given charset;

"COLLATE" the collation algorithm to be used for that charset

In order to extend the functionality of two other character manipulation features of M, the
definitions of $ASCII and $CHAR have been modified to accept use of different charsets.

These (plus a few other associated language elements) enable M programmers to use a variety of
system-defined character set profiles. No other high-level language has begun consideration of the
processes adopted in definition of M, and it seems likely that M will remain ahead of the
competition for at least another decade in terms of standardized functionality available to its users as
a result of this beginning.

5. Discussion: Current Status of M Internationalization

These features, approved for incorporation in the next M standard (which may be as soon as 1994),
provide a unique and significant opportunity for internationalization of the language. However, it
is very important to realize that the task is not over yer! Careful inspection of the elements
incorporated in the standard reveals the important fact that, unless character sets are defined to serve
the needs of a given language and/or culture, they will not be accepted as standard M components.
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In fact, the portability section of the new standard specifies that Character Set Profiles must be
registered through the MUMPS Development Committee in order to become officially acceptable
components of the language.

A comparison of the desirable features listed earlier with those features incorporated in the new M
standard suggests that the battle is not yet over. Although M is ahead of its competition, it is by no
means in a position where one can be complacent about the work thus far accomplished.

An important point that must be understood in the context of multilingual and multicultural
internationalization is that the new M Standard, in its current form, is a facilitating agent , not a
final solution to the many problems of internationalization. The concept of an MDC-approved
Registry of character sets, pattern match codes and their meaning, and collation sequences means
that these specifications remain to be developed. Equally important, no vendor is going to
implement any of these features until they have been approved by MDC for Registry into the
accepted regional components that, taken together, will permit internationalization.

A corollary to the concept of a Registry is that, although a given local set of specifications for
charset, patcode, and collation sequence may be accepted by MDG, it is not required that every
vendor incorporate every registered set of codes for every implementation of M. Since there are
likely to be some performance penalties in providing multiple regional specifications, implementors
are much more likely to offer customized versions for individual clients, including only those
regional charsets, that the client stipulates as being required. An American user marketing in
Europe will not need (at least immediately), a hanzi or kanji charset, and a Japanese user may feel
that inclusion of ISO 8859-2 (Latin 2: East European) is unnecessary.

Further analysis suggests that the international M community has an opportunity to provide, once
again, the leadership that will be required to make further progress in extending M to provide full
internationalization functionality. The responsibility for capitalizing on this opportunity (someone
has stated that most "problems" can be restated as "opportunities") rests primarily on the shoulders
of the international M community for the following reasons:

e American implementors and software developers are not yet fully convinced that
internationalization is essential.

e Implementors are especially conservative when it comes to adding "required" functionality
that might affect performance of applications that do not require that functionality.

e Many aspects of definition of specific elements related to non-English languages and to
cultural preferences in different areas are best understood and defined by local users and developers
familiar with those conventions and requirements.

e The judgement of native English speakers as to "what is best for internationalization” is
not likely to be trusted by other members of MDC, with good reason. Such individuals may press
t0o hard for some items considered of secondary importance and at the same time omit features that
are recognized as vital by the international community. Vendors in particular will accept much
more readily pressure from representatives of end users who demand new language elements in M
rather than trust the opinions of English-speaking "experts” whose experience in internationalization
is limited.

Given this background, it is reasonable to expect that, unless the international M community takes
the lead in exerting pressure on MDC to continue the important process of internationalization of the
M standard, it will not happen . In the next sections, I propose some thoughts as to some steps
that might be most constructive in pressing for progress in this arena.
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6. Continued Internationalization of M: Opportunities for the M Community in
Asia and Europe

The process of continued internationalization of M can be considered from several viewpoints. In
this section, I would like to focus on three different perspectives that have direct bearing on action
steps that can be taken by the M communities in Japan, Europe, and Brazil in promoting the more
rapid progress of M towards becoming fully internationalized.

6.1 Short Range Tasks to Support Internationalization

The new M standard paves the way for regional groups to define standard approaches to charsets,
patcodes, and collation sequences. The standard does not, however, address any of the particulars
of these issues, and in fact all such items will be available as MDC-approved registers of
specifications. The only body that should tell the full MDC what charsets, patcodes and collation
sequences are required by the Japanese community is MDCC-J . That group needs advice from
you, the users of M in Japan. A number of issues need to be addressed, ones with which most of
you are already much more familiar than I.

First, the question of charset(s) needs to be addressed. "Gaijin" like myself are generally unaware
of the considerable diversity in codes used by different segments of the Japanese computer
industry. It will be necessary to decide which charset(s) should be approved as standard. This
decision should probably be cast in a forward-looking mold that may even influence the
convergence of different character sets as used in Japan today. Serious questions remain about the
incorporation of the third level of the JIS X 0212 standard (the supplementary kanji added to the
Level 1 and Level 2 sets currently in use).

The matter of patcodes also may require reconsideration (beyond the patcodes previously adopted as
an informal standard in Japanese versions of MUMPS). Is there a reason to distinguish between
the different levels of kanji JIS codes? Can Japan take the lead, with the multiple alphabetic fonts
available in JIS X0208 to establish some patcodes that distinguish between Latin, Greek, and
Cyrillic (as well as diacritically extended Latin)? There are opportunities for the MDCC-J to
provide important leadership as a function of these known characteristics of the JIS codes which
should be seriously considered at this time.

Collation algorithms also require definition, and here again, your unique problems of dealing with
kanji that have multiple pronunciations places you in a position of potential leadership for other
languages and cultures.  If you assume that collation using $ORDER by pronunciation is
desirable, then it will be necessary to define the authoritative reference, published or generated by
your own efforts, that would serve as the lookup table for these kanji compounds (names included).
Once again, the considerable complexities of this subject are beyond the knowledge of all but a very
few foreigners, but the work done could easily serve as a model for dealing with Chinese dialects
and with the hanja characters used in Korea.

As a matter of political expediency, it might be advisable in the short term future to raise the
question of character size and the need for updated replacements for $X and $Y to accommodate,
among other things, the configuration of kanji, hankaku, and related textual presentations in display
and hard copy. This is politically expedient because the need for this updating is acute even in
English, where M lags seriously behind other languages in its ability to deal effectively with
proportional spacing, mixed fonts, and other graphic aspects of output. Support of this factor from
the viewpoint of English-speaking users would add to the positive image of some other elements
less obviously needed by those individuals.

These are the most important elements that should be agreed on, put into formal definitions, and
submitted as soon as possible to the MDC for registry.
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6.2 Intermediate Term Opportunities for Leadership in Internationalization

Although completion of the items required in the first registry for internationalization of M are
important, there are some equally important issues that should be addressed soon. M's potential to
provide models for other programming languages in these fields is considerable, but without
leadership from MDCC-J, this opportunity might be lost. A few of the most important issues are:

e International Character Sets.

The current controversy of Unicode vs ISO 10646 has only partially been resolved. If MDCC-J, in
conjunction with MDCC-E, were to take on some of the problems of M treatment of these character
sets in dealing with several natural languages, the entire computing community would sit up and
take notice. Resolution of issues dealing with treatment of stylistic and linguistic differences in the
use of commonly derived kanji in Chinese, Japanese and Korean would provide a model that is
desperately needed. Establishing a multilingual collation algorithm that permits use of multi-octet,
multilingual character codes would be a contribution that could only be achieved by a close
cooperation between specialists in Europe and Asia, with Japan providing the leadership for the
Asian sector. The resolution of patcodes applicable to multilingual character sets referenced in the
previous section could serve as the framework for dealing with the more complex multilingual
character sets of ISO 10646 or Unicode.

 Dealing with Mixed Character Sets.

The M community currently has no portability standard for the exchange of character sets of
different regional or national standards. Although this feature need not become a component in the
M standard, some form of registry for interchange of character sets between M implementations
should be provided. Whether it draws on accepted escape sequences or other conventions is a
matter for discussion among representatives of MDCC-J and MDCC-E, but this matter should be
incorporated into a registry. (Once again, without leadership from the international community, this
point will continue to be ignored by the American representatives on MDC.)

e Developing a Prioritized set of Features that should be Added to M to Complete the Job of
Internationalization.

As noted earlier, many elements required for complete internationalization remain to be incorporated
in the next standard of M, which one hopes will be addressed within the next four years. Although
individuals like myself might want to see all these features accepted immediately, it is unrealistic to
expect the implementors of M to accept immediately such potentially radical changes as user-defined
charsets, patcodes and collation algorithms. It is the responsibility of groups like MDCC-J,
therefore, to examine those features that remain to be incorporated for complete internationalization,
and to bring such a list, in prioritized order, to the MDC for consideration.

I would at this point like to inject one small personal bias. It seems to me especially important to
modify the M syntax to permit override of default system environment features such as patcode,
so that mixed-language operations could be performed in M.  An important addition to the new
standard dealing with Networking defines a Vertical Bar Syntax to standardize overrides of
system/path locations of globals and routines. This important concept of overriding default
conditions is very close (but not quite identical) to the override syntax needed for multilingual
processing. I believe that this issue can and should be addressed very soon, since it is already

partially resolved, so that M users will truly be able to deal with multilingual applications.

Beyond this small personal preference, I urge the Japan MTA community to consider seriously the
most important "missing elements” that should be included in the near future versions of the M
standard, and then, working with MDCC-E and MDC, ensure that these features get the constant

attention and coordination with M implementors required to ensure their early acceptance into
subsequent M standard releases.
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6.3 Long-Term Opportunities for Leadership in Internationalization

It is much easier to address the immediate tasks at hand than to back off and view the opportunities
that might open up over the next few years. In this section, I would like to propose some of the
more indirect ways in which real progress towards internationalization might be accomplished, not
only for M but in the broader sense of the needs of our various countries and cultures to
communicate more effectively.

There is an American saying, "Everyone talks about the weather, but no one does anything about
it." In the M community, we have talked a great deal about internationalization (I am one of the
worst offenders), but until we start doing something about it, there will be no direct pressures on
vendors to make real progress with those features we will require for really effective multilingual
uses of M.

I believe that there is something that can indeed be done in this regard and that the MTA-Japan
community is in a good position to provide leadership in this regard. I offer a few sketchy
thoughts of projects that might serve to stimulate further goal-oriented evolution of M towards
serving the international community.

® Development of Internationalization Utilities

The process of working with more than one charset, more than one language, and more than one
version of an application is ideally suited to the windows environment. To take one example, the
work of Satomura and do Amaral on multilingual medical dictionaries would certainly be effectively
displayed if multiple windows with different default environments were displayed on the same
screen [9].

The newly approved Windows Applications Programmer's Interface (WAPI) is a perfect vehicle for
developing a set of utilities that could be generalized to serve not only the dictionary work of
Satomura and others, but also to serve effectively in multiple situations where two or more
languages are to be viewed simultaneously. I believe that the richness of the display and storage
situations encountered in Japanese would provide unique insight into the design of optimal
multilingual utilities. Opportunities abound for developing effective input, alternative display,
mixed character processing as well as display in user-friendly screens.

Once such utilities have been developed they should be applied to some real world situations. One
candidate for such an application is described in the next section.

® Multilingual Translation of Applications Software

FileMan has been translated into Japanese [4,5], Chinese [6], Finnish [7], German [8], and most
likely into several other languages as well. Unfortunately, each of these projects has been done ina
bilingual mode. There are many inefficiencies of the translation process using the current versions
of M, and there has been no attempt to capitalize on the potential for shared development and true
multilingual approaches to the problem that would not only facilitate translation into other
languages, but also upgrading existing translations to new versions.

It might be possible to form a working group composed of representatives of several cultures (e.g.,
Japan, China, and Germany) to consider development of a new translation methodology for
FileMan that would facilitate both updates and inclusion of new languages. That study might first
seek to define interlingua forms of internal representation of FileMan text, and then develop
natural-language specific components that represent the internal form of each phrase. The study
could then analyze the FileMan package and develop a set of guidelines and recommendations for
future modifications of FileMan itself that would further simplify the translation process. Finally,
the group might prepare a set of guidelines for subsequent initial development of software
designed specifically to be translated to other languages.

11



VR T T S R T mm———————

12 Internationalization of M: Progress and Responsibilities

The choice of FileMan as an example is made only because there is a significant body of work
already accomplished that could facilitate development of a truly multilingual approach. As an
alternative, MTA-Japan end users might identify another package that appears to have real merit for
translation, and approach the developers of that package to consider undertaking a similar approach.

e Offering Experience and Advice to M Implementors

The reluctance of M implementors to move too rapidly towards acceptance of internationalization
features as standard components in a future version of M is based on their uncertainty as to the
meaning, implications, and demand of these components. With the experience gained from projects
like those just discussed, MTA-J software developers could show M implementors the way to
develop and use much-needed features supporting internationalization. This assistance might be
helpful in accelerating the adoption of prioritized language enhancements aimed at supporting
internationalization applications.

e Review/Update of ISO Internationalization Effort

ISO, through multiple subcommittees and work groups, has invested a good deal of time and
energy on the problems of internationalization. However, these processes have not been
effectively coordinated. Indeed, there is minimal overlap between committees, and sometimes the
activities of one committee overlap significantly with those of another. For example, language
issues such as collation are raised in the context of databases, operating systems, programming
languages, and library systems. At this point, however, M is the only language that is actually
doing something concrete in the area of internationalization. Our work should not only serve as a
model for other groups, it should also help other groups understand better the options for
coordinating the disparate activities of the many groups concerned with internationalization, so that
more rapid and consistent progress might be made in defining and then implementing new
internationalized standards.

7. Conclusions

When M first appeared, it was more than a decade ahead of the programming languages of its time.
It held some aspects of that leadership through the 1970s and early 1980s, but the advent of user-
oriented systems in the 1980s placed it at a disadvantage in recent years. M has taken an important
step towards regaining its leadership position with the new M standard. With your help, M can
continue to surge ahead of its competition. The future is in your hands. Gambatte kudasai!
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Knowledge representation and inference engine in general expert shell and medical expert shell

A S KRG —
Yukio Imaizumi , Yoichi Ogushi

HEEEEE LT, WA Y Az 7oy 7 v a v« Jb—Ib (LUIFIV—)V) LEERITICZT
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XHER. LAY )b, BERIT Y 2L)

In this expert shell system , there are production rule ( refered as rule) for general expert
shell and frame representation for medical shell. In this inference engine , we have made a rule
base engine for each of rule and frame. Once the inference engine invokes the forward engine
to all data , it invokes the backward engine to request to users the raw data. The general expert
shell uses medium hypothesis during inference. Before the medical expert shell invokes the
inference engine, it translates 1-slot knowledge to 1-rule. We hereby report , there is a different
knowledge representation at viewpoint of users , but that these shell use the same inference
engine .

(Keywards: knowledge representation , production rule , frame , inference engine , forward
engine , backward engine , general expert shell , medical expert shell)
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ek H3d B DiERIZH D £ V/N/AD) - Unknown
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HRERBZUTOEL D TY,
l. A TH%. 100
2. AVZDENHB, 0.75

HERDEFTIHRT UE LT,

(If any key return , we will come to previous menu. )

D A =X LOWIEE UTIIRORNCIE 50

HeEFmiaE ) VA ZAE
(Rifra & Herm - &I X R ) (ZTWM)
(HERmi)
HEF—F i7" v FNFA"—AT 7AW
(ZTDB) (ZTKB) ("ZFKB)
(tEmEITHD ATD

KRS BT —F 07« AT —CIMDEFNCHAT 5, T—F 7 - AEY —ITRHIS NI AR
BRI T U E XICERSN BN E 5, HRTICH VOBEHE0AS &7 (1 IEDEh 5. #]
WEIL 0" Ch B0 MEN—IVHMERERINS E, T—F 7« AE)—CMDICHAEIN S, FIZIETE
DaE T — 7 IV ZTKB)WEE T — & 57— T (LB B UWIIZTME—E T 5 &

ZTKB(”RB204” )="NOTRUN" ""YES" ;" F3i"$" H¥"§" K/K"$"YES" ™™

I L5”70. 7 "RRA30";
ZIWMC 1 L 57)=2;RF305, YES'RB204, 0. 7" Z DA I L F I3 TITHEA & LU CAlE%/V— VD" RF305” H—
HLUTW
LTO HEROEMEKTEIZT—F 7 « AT Y —(ZIMW) ORED R (—ERER B SI3EHHE I 2)3NT
HROK T L7550

ZTWN
| KRR
|
| =>>ZTWMCINFCNDNMD) :
OKEY : a8V — VMR U TR R oeda (Bl & U T RAD
87,7 aL37) VKA
* s U BRI 3 B REEEED AL — VA TS E O
(k:7—=%/)—F&ERY, )
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4 E®EAT Y 2 VD 7 L— LAEREE

EFHFEIIRBL (FR) ICHUTEZ ONAEHOER (7F—%) 2HFIMICEZAIN TS DM
Zi HEROMRERM RBLZ B OIMRNRTVDT I V—ATEET S, AEOANSHEE LTIIES
ZGER OR #5m) ZRICAHLTH S, ZOMEREUERE R &4 2EHEAS () 33,

4. 1 7 b— LAEREBLOFR
B LI PEABIKES EEZ B,

ars - FEAESERE 1. 0% (ZFRiTFER)
+
b > BON3 QLI E 10%  (GEEEHER)
s > SNADKIKDIRRE 60%
TR — > RIEIZHRWIES 10%

(FEBDHAITHER =R SRR  BEHE ST 5,

HERERC=HREY : B¥ EOEH,

REA SAERO KRR IS ERERFGREL S 58,
BB TATINIAT. ERICHRE T 5 E TITIE. V—VBALIIEBRIN TS ETH B, Lk
EORBED” AVT" 7U—AiIX3 20ROy MEENSH > THBERRU. 32D —IUIERSH
5o FEEEIZHEMER 0. 01 x HATHERE UTEHET 5, LELOflE LTIZEN3 9B EdhiZar 5o
FeT0. 6(=60%0. 01%1. 0D EWVD L IV—INT#E B, 1 IV—IUIZRMHER. FERERIZ—IT78 5,

4.2 7 U—LBRIOARRRE
RELBEALZ 7V —TH# (HBWII"META”) &EUTRDO LI ITATI%T 5,

SR — ZRRE ) V7" 3D

L. 77 W-7" S0ask D48 : YIKB

2. #FERGER CEHF10XFUND : cholera

3. FAEHE (HAIHER) : L0

4. X 2 F(HAEFEIOXFEUA) D IROENFEDERIA m
5. BER(HAFEI0FELUAD : BRFAEER( at page 120)
kRt (B AFB203CFELUM - "EFE I or" AV HREET ) & BERHER(1D 5 100D Dk
6. &M BHY3 9ELLE MR 10

1. & FTHRIBOED We# : 45

8. & : REVIROES MR - 30

9. & : JSADKKDIRRETH 5 ME# : 55

10. %t e .

11. &t Fe .
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4.3 HH#R—RT7 7 ANV (BRETY V)

T U DA BB, 7L — PR O TSI 7V — THEBIEHR & 72 5 855 C'NETA” ) & JL— LB
RCRULE oY 5 Bo b— L4 I AIAREI TIREA TR 3 LB 7L — Fas + 3 &
W BRITIRESI NS,

FaICHIA— R 7 7 A WV IFKB) DR %R Yo

“ZFKB
| JeFRE TR
| =>>"ZFKB(KBFLNM) :
l OKEY : AR — 27 71 V4 VK(8) (#E¥e4 & U T'DEFAULT™)
I * HERN— R T 7 A IUEH
|
| =>>"ZFKB(KBFLNM, METANM) :
| @KEY : 1 4 DMetakizioZHi  VK(6)
| 7 W-7° E1EkA4% & T IFKB TR, A & Al (METANMD &

|

| =>>"ZFKB(KBFLNM, METANN, "META”, "NMDATE™)
| @KEY : fEpE]l FAG)

| * EERER]HR

| =>>"ZFKB(KBFLNM, METANM, "META”, ” COMENT")
| @KEY : fEskEzE2 FAE)

| * o VEEREZR2EER

| =>>"ZFKB(KBFLNM, METANM, "META”, "KBBODY" )
| GKEY : fEREZS FA(B)

| * : fEREZRIER

|
|

->>"ZFKB(KBFLNM, METANM, "RULE”, RULENM)
@KEY : i~ D)L—)Vanso&HT VX(8) ( METANM+
* I—IVHIEEONE 71" --=> "n” )

5 Bbbhic

LIRS (TU—LEN—)V) FESERICIOUT, B UHGRESESBIE L. E2HRE L, =+
28— h Y 27 LOFIFIZEN O A5 & BSOEMSHF TOMR; - a2 —5 ORILAFOED
HOFEHREDENDTNONEINI ETH B, AREITT, FIAEVADOHMER P N A 1 LI E
BIRUCHET S SOENMBERTE /2 EE S, WY 2 VIZEFEEFEED9 1 - 9 24/ ARETE O
BEomE s UTERA Uy BEMTY 2 UIRUL 9 SEEOREREE LU TRATETH 5, IROFEL
UTREEMTY VOIS 5 Z & EAREEHOTO HABERBROBUMORHE EHEH N TH b,



30

WA o L EBEHRANT ¥ < VDR L HE Rt

Z X ®

Richard Fikes and Tom Kehler : "The rule and Frame-based Representation in reasoning” , Communications of the
ACM , September 1985 , Volume 28 , Number 9 , pp904-920(1985)

M.Minsky : "A Framework for Representing Knowledge , n the Psycology of Computer Vision" (McGrawHill)
(1975)

Koyama T. : "An Automatic Rule Generation and Evaluation Schema for Al Medical consultation systems" , 3rd
Medical Informatics , pp1306-1310(1980)

SREW b EREMT - FBITOIEY R T L) BHRLEER, 5 3 1 E(E6 0F&HE
ERSHRICE , pp929-930(1985)

s " MUMP SICXk3F— 2 BTOTF 23— b ZXTL"  PCworld, 1988 1 1H
5, pp68-74(1988) :
LRI " HEROF BB SEEE BHREOEER.” , $15HEAMUMP SELX@EERE),
ppl153-159(1988)

A8 KM T TFRS— D - YRT ARSI AMET SRS |, %1 8EHEAMUMP S%
LBV |, pp133(1991)
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MEFE & Y DPCIRSAS S R T LDFIH
M Language and PC-SAS

HAIEE 4R
Hiroshi Takyu, Yukio Imaizumi

DTMTYER L72 T — # N— 2% FiL , PCHRSAS ¥ 2T L TT — ¥ f#ihi 23 5 356 0B kI
DNTOFHEE Lo £DIdd. MERBTRELIT =% =7 v %)V 7 74U Uz
% SAS TTF— ¥ 28AAUBE L. SAST—F &y NTTF— ¥ A2RFT HH4OMNERR % L
Bl 1BHEDOT7 s AIVERVCEHE. 2EEDOT 7 ANVE#ETHHETIE. T—74H
IC& 5> TIIME3E LPCHRSAS ¥ R T L AEH T A VBN RN - 7o THhoDHEID, B
DT =4 L —EEREUTRITT 256, T4 R7BERICHIRLBH DV — b LIZd
BAICMSE LPCIRSAS Y R T LA WD EBRITH D EEZ T,

(Keywords: PC-SAS, Data Tree Mumps)

1 Bm

A0 fERBDOEREREA TN T 534 (BEHOAA. BFEEZRE4T) 217H1Chch . MEE
(Data Tree Mumps) M 5SAS(PCHESAS) % HU 25554 T ORIBITFER E UTHETT 5 2 LIl 572, SAS
L2 DF—ZN— ZIZIZSAS/ACCESSZEDA V¥ —T7 2 — A& EZBENH 50, M5+ iﬂiﬁt@/r 5
¥ —7 2 — R LI AR TIZ. IBM-PS55 L TPCIRSAS EMErB& M Licke D, 7— & DRI
P DI DOV THET 5,

2 MEFRELSASDA V¥ —T x—RFk
MEE (UTMTRT) LSASEAFIHT B AEITEONBL oS, LIFICMESASEDA 57 —T x—
A% & B HRICDNTIRETY 5,
A. SASBUITSAS/ACCESS 24/ U MAITSQLAEETT 2 MR%EMT 5 4%
BEiC. MO ETIIM/SQLEDSQLA MR T 28 E 015 51)0 ZDFiEI. SASMOHE L THED S0 s 7
LBIRDABEIZILND, FHDY T MY LT OBADMEELL B,

1 B AR R LR EEEIEE 1 Department of Hospital Administration,School of Medicine,
E-Mail Address Nifty-Serve MAF00072 Toho University
Internet  takyu@tansei.cc.u-tokyo.ac.jp 5-12-16, Omori-nishi, Ota-ku, Tokyo 143, Japan

2% v FERKEAEHE 2 Sandoz Pharmaceuticals Ltd.
F300-33 FBED IEHTARALRS Ohkubo 8, Tsukuba-shi Ibaraki, 300-33, Japan

TEL 0298-65-2205 TEL 0298-65-2205
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B. SASTTOMI(Open MUMPS Interconnect) % ft 55k

T, REMOMUMPST Y r— 2 VT, UV ES FF—FR—=2ERBTL20DRy hT—7
o b 3JV,0pen Mumps Interconect ASASRITER S 2FETH 5o MIK DSASHNC 7 — & Z#mk LTF=
Sy FAFER U TORISUEZEITIBZTH 5o ZDEA. SASTOFH Fuy s ORI ELS
5o
C.AVy—Tx—RATOYS LERRT 5 HE

T U TS5, CETMUD Y a— IVERERDALA VI —T = — 2075 LERRT B HETH S,
I = Access File Description, Master File Description® 2 SOEHET 7 1 IVAEFWTFOCUS EDSMD DA
Y =7 2 — AR ZOFEIRAIN T SH23)0 MEEED LRIIPHFTEEN. MEEOEL FF v b
75— MMEOHH T 0Y 7 FORRILELIL S0
D. v—h vy v VT 7 A NVERET BE

MEIO T8 75 LTSASD T a5 L& T — 5 e LTk, —E—r VT s AINTHAIL. £
Dk, SASEEE LTI a5 LEEITT 5HETH 5. COMSEOB BETHRIAELTH D SAS
MTEHHOBFIFLETH S, TORME- MEEDIE TERE. SASTDT — % DFHAHETDA—/ =
Ay RHKREWEFHS 5o A3 PCIRSASY RT LEMWVAS S L. DOWNET 7 A VERET 5
AR Uzo MTSASD T 0S5 LALRT 57075 LIFBIEAERR LT,

3 MAITDSAS O Y5 LDERK

SASHIOPROCR T v T4 F—# = vV v ELTHEATS LAEEL. TTEBREE UTSASICE
\# % CHART, PLOT, PRINT, FREQ, CORR, MEANS, SUMMARY, UNIVARIATE, TABULATED&PROCRT v 7
ARIET 5 2 EAEE Ui, £ORHIZIE. MAILD SASDT T Y5 LAY BV —F v ELBT LR
BB D, L. SAST VI —VARBRLIT 7T A, EEICEHNENHONHEDT, HERETH
B/NEOBIEEAONERVWEEZL. b LELRSIUTER S N 7 a5 LEBELTERT S s,
ChoAZELT, 7075 LE LT %UUsasEER LTc, ZHidH — M IVESILEIISAS T VT — V%
EFE LTRA LTS isd 370y Yy &ON—F VA LT, BENSAS O S LEEKT 5 HD
TH 5B, —Fi. PROCRT v L ERIED HHET 7 A NVEATILTS SASF—%& &y PEMERTE 0T T
LTI, EAAUEHONERAEE LEFIE S0, T I Ty F—y ANTT YT LOEBICE U T
O—HVEBIC. BAAUEROERIWE LT 8. FORMATIZEd BSASZ T — b A v FERAT
ZHEDE Lize Eio. SASHlIChcd F— 5134 V< TRY]-» #-Jzt & L. SASHITINFILEFEEIC & D #d
ALbDELTS,

B :
Ml S A="MYDIRBUF",A(1)="ID",A(2)="NAME §",A(3)="CLASS"
S X=$$data”%UUsas(.A)

SAS{ll data MYDIR.BUF;
infile 'out.dat’' dlm="," missover ;
input ID NAME $ CLASS

H
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4 SAEREBEED R

SASEMT. F— 4 2BELUTHROF— £ v FEfEkd 5% TOREERTT 5100, BREORH
# 5 OEFEEBEE THEA L BEs460 A & RO DT — ¥ Z AT, BEDT— 513, HRES.
BERBSEDSELRLVE S, 17— 5z DEBITFH2byte TH Do EREED T — 7 ITHRE S
PARE OREE. EER H SR TUER. 116byte L D725, FANCHREORE T — 713, 100,200, 500,
1000, 2 000, 4660HEITRTE Lizo DT 74 V% 2[EEM U 16920807 —% b HE Uiz,

f# A U7-#MIZIBM  PS55/NOTE N23x, Memory 6 Mbyte, Hard Disk 80 Mbyte Td %, DOS/V_E IZ QEMM-
386 L TRAEH U HAEOHEATE 3REE U TPChRSAS D Ver.6.04%#H U7z, MEFEIEData Tree Mumps

(LI FDTM) Ver43% M,

BANNS. BB TIIDIMOREL DSASO 71 75 L8 2FILTidHL, £ T, DTIMESASE
DA MEREERI ORIEICIZ. U T OFIETDIM TOBRERESASDO T BT T LAETEEGE L TITHINY F 7 7
A VARVERR UALEREF & 5K D T2,

DIMODIEE] 7 o—\IVEHDOT—IHRET 0T J LaRT

WRAEV—T VY w VT A IINES
SASTHIWA T — ¥ 5ihirhd 70T LD
SASDRE) FT—FEmAAATOT T LAy FTET

WRIZSAS D A TIT 5 MBI ORIE X MAID 7 a—\IVEHER UT—F %2SASOT—4% £ v b TIEK
LThX., ZhD SOIFXTHEYTET— I DAEREL. FHT—F £y MEERT 556 O ZKD.
OB & g Uiz,

4.1 17807 74 )V TONEEEDHIE
BEF— Y DHERNT, T—IRKEITOBEORERME LB Ulc, BET—F 135M41-41384604,

Z5-612169208:TH 5,

%1 SAST—%tv b E TR L. FHODSAST—5 £y bEfERT 5,

42 Fu—rVERETHBREL. —EY T vV T 7 AU,
ZN%ESASTZARAA. SAST—F v bEERT 5,

%3 SAST—Ftv b & OnfBE LIEH T, FHT -5y MEEKRT 5,

&4 Tuo—rIVEHETHREL. 3BEHEY - VY IV T A IUTH T,
ZhASASTHEARAA., SAST—F & v bEMEKT %o

M5 FM3ICAU. BULT—F HE31692084

%6 FH4ICR UL BUT— 7 HEII169204

K1 ic /5O HBETT . 8460HEMNE LT HE. EHLETEAVLGE. BRI 12004
B T3, DIMAITTHE U2iE ) DUEBIRED - 1co KBOZESHREIERT 2EE. £HII34
BEOBEDE, ZAUTHYT DM 4% BT 5 L4600 DT — FBiRE Tid. DTMAITHRE LICIED
DVLERBS R I 5 T2o ZtE 3 EDEMBT B L, SASDATT —FMEBEITHHEE. A THFR- 3 /0D
BT A U TR RSN Ulce R4 & 6 2 HET 2 MERMIZIZEAEED S TN - THIZ
Fa—rVERORBROEEG. F— OIS UTERFRIEM L. 7T— 7 H2EKEI3B% L0 T
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H5bo

4.2 2WEDT 74 VERERICKET 584 OMERE
BEDQTF— 7. ZOMBEEEF— L UTHRARICERBMEO T 7 1 VERKET 5855 ONEREZ
B Uiz, AT 57—, F—OHUCHF. HREEOIEHTH %, SAST—F £y POZTLEETD
e, —EREF— S ABRBEETY — FLUTHSERFBMEOT -5 27— VT H0ENDH L. TDID,
RSO T — ¥ £y MIGREETY — Mo, DIMIITIE, ¥98E T -7 KO HRESZ
Kb ChAF—E UTERFRBMO 7 o— IVERE R, BET — 5 ICBBESERHERE Uic, LEO%
HALITFICRYT . BET— 7 I135M7,81384608. 5H9,1013169206-TH %,
SHT  SAST—H by L OnfHRL. SEHTHHOT -ty Mefif. ThEMRESTY — b
Dif. B EEAF— & UT, BRET— 5 L 0. MR 28 E~— VT %o
S8 Fu—rIVEHED T -5 Eatkie L3REER b0
HieRe s F—& UTEEBET — 7 L 05T, M0 2RMERE L —EY—T vy vV
T > A MW FDT 7 A VESASTHARAS SAST—F &y MEERT 5o
449 ZMETICR UL BUT— 7 #8I3169204:
k10 %8 ICH UL BLT — 7 #EI3169204F

12
84604 55ZHK

SAS->SAS
M->SAS
84604 3%

+
10 - ——
—l—  SAS->SAS
_D._
+
__O_.

o]
1

M->SAS
185204 3ZE
SAS->SAS
M->SAS

MEERRE (4

T T T T T T T T ! 1
0 2000 4000 6000 8000 10000

T—5H

E1 18EED7 71 I)VONEEE
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QKM DM D B AT, S 8 &4k 1 0 TR UThbd, EDEHETHT—%
EREERTIE. DIMAIT—EERRSR L72iZ D 38 - 7e,

12T
] ZH84604:
10 —a&—  SAS->SAS
—/— MSAS
258169201
’& 8 1 —E—  SAS-SAS
N —{F— M->SAS
Lo
6_
i
B
&,
2_
0 LI ¥ T ¥ T L T L 1 1
0 2000 4000 6000 8000 10000
TF—7¥

B2 28 EHED7T 71 IVOREENEEHE
5 #E

SEOEREY . B—0D7 7 A VOFEATIISERL T2 ERAY 2854, BREROHH 12004 EEE
it DTM TR UTziE 5 DL R - 720 T 2EHEIMICIRS L4600 T — FRFE T
DIMCHesz LTz i3 5 DR BRI 3 - Foo F72 2TAD 7 7 A NV AKEE T BB A 8460,169204FD T — 5
A b4 2B AIIDTM TR U723 5 SRR AVE D - 72e Zhid. 7o —/ IVEHMOHELSASD
F hiry | OREIEET S bDOTHBe SAST—F 1y MEA YTy 7 RET 74 VG & DBEI N,
2 ORFEREILT — 7 SROBICHAI LT UE S, —FH BHO 7 7 A VEREET B5E. SASTIEY —
L URSEEE S, EREOHEETII. 4000, BEH400000i2EOKET — 5 Z D HEVHE
WU S, COHET 4 R7PATY —DEEALEICHEHTE 5 VAXUNIXE E O BRI TR ME S
72 5720 A%, PCHRSASODEN BETIINE VB L %o

DTM,PC-SASDREEBIE T DA — /=y K. =47 ¥ ¢V T7 74 W~DT —F DAEFIEFRIE INED
F— y TIETF— F SRR X I BA 52 5, LD L. KEBDT—F 2RI HE T ViEPOIING=Z )
1B, ChODHEE D, MEEELPCSASEHT 5 LI WBETIE, 7— 5 OB K&EICH D &
9 2 EHOVDECIRERT BRSO —HOB AT & MSEOES X VPC-SASEFIA T S fifEidd 2
L=4 L9, £72. VAX. UNIXH EOBETII T — 7 MU SSASHICET Htkb. A =Ry 7 AR
HEOEETTFRLEL OGNS, SEMUOEEAMTT 2 DIT, SASET — ST Vv & UTERT
BOLEERLEEL Do



36 MEEL D DPCIRSASY AT LOFIA

6 F&»

k. MIITTT — ¥ UBATT S B4, TOMELV—F VAR BLEND 1o £DTW. FRFEETE
BEER S 2T L E LTMDT —F R—2AFALTH. FEAIERATERICIRTRT 520 LUOBETH D
HTHEMNAEEE DI DI TREDN -7, EREFMOBITAETBIChich, EHTIRENETES
TABULATE. £ EA%EIE%4ERT HFREQ ERFHICEATH >7% L%13. MESASOEFZENLT
AT DI ENEETH D, TDIDH. ROBETIIMTHABFETHSE77 7 1 v 7 BEEERAT 5720,
SAS/GRAPHOFIAZZZ T 5,

B3 £ XMW

1. Jared S. Corman and Daniel Pasco:SQL and MUMPS, MUMPS Computing, Vol 22, No. 1, P.24-27,1992
2. Sebastian Holst:Integrating Digital Standard MUMPS(DSM) and the FOCUS 4GL, MUMPS Computing, Vol 22,

No.1, P.29-31, 1992
3 Focus for VAX/VMS, Interface to Digital Standard MUMPS Release 6.1, FOCUS Information Builders, Inc. 1991
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M & TPEZZ—LDREDHEHA
An Approach to Integrating M with a TP monitor

AHEHE. RS
Toshio Imai, Mami Sato

MEMPAD Y ZF LY — IV EHET DE. T—5 714 TOEHRP. MOFTA1FI 497
A O U SERBROBINEHEEEIFTDENDIFIENLEDS V7 T 2 — R LOME
IKEHELE T, CORXTIE. ZOMBEIZHT 20 EDOHRENTHRFEE UTHRALILE 4
HESET o —F IOV TABET, HEDHFIEA CM S (Application Control and
Management System) & FRIN B 8ALDA VS AV NS U T Y a VIEEZY —TY, HHMHH
FaYPx7 FOHH T2 —XT. ACMS Y RFLD 70y by R bbEmAEI%.
D SM & DSM Application Software Library(DASL) THLEG 5 Z LHNRE D & Uiz £ DI
ACMS &D SMEHAT BY —IVIMLELIZORAREEITVE Ui, Y—JWid. TDASL f
or ACMS ] £MUFET, ZOY—IVOBEIZDNTHRET,

(¥3—7— K.TPE=% — 4GL,DSM,DASL,ACMS)

While trying to integrate M into systems and tools outside, we will probably face some
interfacing problems such as data-type conversion and how to meet the dynamic property of M
with static one of compiler's language. This article describes a 4GL approach we adopted as a
practical solution to the problems. The target for integration in our case is an OnLine
Transaction Processing Monitor called DEC ACMS(Application Control and Management
System). When a certain development project was in its design phase, we chose to employ
DSM and DSM Application Software Library(DASL) as a front-end or presentation part of the
system based on ACMS. We, therefore, needed and developed integration tools for ACMS and
DSM, which we call "DASL for ACMS". We describe its outline in this paper.

(Keywords: TP monitor,4GL,DSM,DASL,ACMS)

1 B3I

2 BAEBENICHA LI-MUMP SOEMM. Pt X, k3. BAETLZOBIIEH2HDEd. L
U, EHEEP COYRAREETE IV Ea—F A—HFBOHAKITE B, GU [ 2B Lo Pd

BARTF 4 VINA T4 v T A MEREH Digital Equipment Corporation Japan Digital Consulting
FIHAE KAy X7 L5 Nichimen Building, 2-2-2, Nakanoshima, Kita-ku, Osaka 530,
F530 REHHhZB222=F A EN Japan

TEL 06-222-9211 FAX 06-202-1419 TEL 06-222-9211 FAX 06-202-1419
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¢ T SR L OM ORI TETH Y. UFiD LI 7% TMUMP S TRFIERZ SROATR] 0D
ERUL NS SENDESNTE TS - ESFEREBOET, ML SR OIRE UK 5D,
M HEOBAAED 55N LRI, M USNOHR L OBRERED. €ORFOHTEE TV S0'M
I S ERNE T,

M & M B OHR & DEEARIC. M TRIEE DI, UTD 38T,

1) #4770 —
Mmi?ﬂﬂw?—&&%fw&?\?—9%%@}&?—9%%tawo%@tbﬂ@ﬁﬁ@?—a
A4S/ A= FEDERELITEITHIN?

2) SFEATRFREM
QUL VRISIE L DA, EDRY T4 v I HREREMOYAF Iy I BEFELIFTHEVE
DIFBN?

3) v Ta—

GU I DARY MEDABD, BIELETOWTETOFKRGEE ES5NY K VTG0

“hoiz. MotROFZIFITELLHE. M DL BXOERTHD. ROEBFFHTY, LL.
HOEER VAT LET—F PUNEAFE U GAFIATIEE, McEELEDET, CORELELAS
HDFET, HBIRT 5% N% MAUTITEDIENEM RIS B3RN0 H D F T, UK L. MUMPS
Development Committee(M D C) TR S 41T VBEE(SQL. Windows. RPCL C HE=DONA VTV
7% 0bject MUMPSHZRWNCHRFTAHTIA. Yok V=% %A FD4GLT7Ta—FT, C
ORI U BENIRRAERAIFIDH 0 EFTOT, UTICHRE LT,

DSM &DHADHEDONDHRIZ. Bt b5 ¥ 7 v g VBV RTLDA CMST9,

2 TPYRFLEM

Y P a— ¥ Y 2T LAHROEIES TRA S &SI NTEBIEE. LD RIEET, 2. 7l
ﬁ@%myx%AﬁiweiTo¢y54ybayf79aym@«nﬂunvz%Aﬁ%@otomﬁﬁ
T, ¥khD Application Control and Managemant System(A C MS)it. ZDTP Y RTALTY,

TPVX?AM\ﬁﬂ\Maﬂhw%mgwmmTS&N—X@VX%A&H%(%U%%ﬁ%ﬁ%%
t¥4d, 2hi. LbWA, Client Server B, % 51U 3. Front-end Back-end SEEETY, M3, 7—
Y R—ZT 7 AT SERHICRVAL LW RRIET Fo—F T, Fuys LESHEETF—F =%
—HALX ., XBIT. BERT 7 ERBEHT. IRTEINT b Ic— b X85 2 T RalfbEfENP
FXEM->TEE L, ShERFOHE, 2FED, 075 LEELETF— I R— 2B ETLRISBET S
7O —FCREMERD AP [ ZEELLUTE/ONRDB./SQ LT4, ZORDBAEXR—XIZTHT
PVX%MACMSM\EK\9%%?%77n—%%£bf\7D7F1VF®%*MEW\Nv7I
Y RDF—FR— 23 FBBE, £ LT, Tho2kZEH L. BHK/Z NPT Y a YRR
IR 5T PESS —EICBRESEI L THE T,

CDEY . —IVHEER. ThThOEZOBERLIRN S L3I, HREZY —8N S s vark
BEREHATNETOT. Y AT LAOR N ARCH RSN Tkt LR, T RN—RO—EHLE
F o )5 4 1RF . AN S EDERICERET Tu—FTY, UL Us MOESIZy v VTR &
IEETT, BEIV/ N7 MEME, EREV2-LVEBOTP UZF LEDXAL, FEOEAR L ITET,
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M 3. ZOEESEFCBR R DA Y vy PERLIEN S, T PAERR, Client, ServerBgiic &
3Bl AT REDD. OEDDREIFFETT _

L. HAEFEFOY 27 b T ACMS OEFRUE S~ b Y ZF LELTD SME DSM Application
Software Library(D A S L)% {#fid 572, ACMS ED SMEDFHEY — VMR LE Ui,

w—)L&#AE TDASL for ACMS | EFFUET,

B3, MOKMAEED L. K 7ur by N0 RFLEEREDR EE, TP XFALD 70
v MUESIERT v T MIRT P Y XFLDY 54T v b EWEBRAATT,

3 ACMSEAPI

ACMSiE. YRIVSETER LK [FRT ] OETEITD [FR 7Y —1] ZHIEI. T—FRX—X
FrEREFTH [Faty vy 7H—/~"] | WRIAEZT) [FLEYT—Yarvth—] | BLK X
pEFOHST 7547 v Farsu] holEEIhEd, (7547 ursLh] oOEDila—
PERD T Y5 L6 R 7 %3 AP [ Th A Customer-Written Client Program (CW C P)2'b D £ 9,
CWCPAFELT. DSM LDEESEITET, D SMAlloEESIZ. M EZERZILI ALV —F
WEONH U External routine calling syntax(E CAL L) #F|HL¥d, ECALLA %7 PRt v u B/ WN ¢
C THEZET,

ACMSDER|Z., #R— 4% 77 Client / Server & T ) % F 3.9 5 /2 ¥ . Distributed Computing
Environment(D C E) ® Remote Procedure Call(R P C)ZX—XIZLTW&Ed, ACMS# X7 &3 S S
2. C 7547 Y M LTI, MBI X7 D5 [E#L I— FEEEAL CANvF— &7 5A4T VFRY
TATO 27 FAERLET. 7547 v MIOFu S L THED SMIZ BRI SAT VATV )
NEDY V7 EFTOET,

M EDFEDIDIT A VT T 2 —RET. FR7 A=)V EELI— FEENS T 4 —IVFYIOHL
LRAFTOMBE, 74—V FEDA CMS ¥R — FF—4% ¥ A 7( OCTET, INTEGER, TEXT, NATIONAL
TEXT, ARRAY, RECORD ) & MZES(TIEEXFH) DE RN, NHET) I— FREAE(T—FN—2X)
O— F% EOEBMBEAFTEOIITNIE D £ A, ChoDEE TV r—2 3 VI RT BT A
V872 —RAC SOV LTEIBE. TOBENELBDEEA VI T 2 —RHORFE. RFOABEHIKE <
B0, HEDAY vy "ML E T, JIAM LtOHREOME L. MBELEEIST. MABED
AR &1L A A OBORR I EE 2 FT, JORMBICH L. 4G LE4A RS T u—FTZ
DffRAERAF Ui,

4 4GL7u—7F

ACMS Lo#HE&ET. BALKLARNBUTOLEED T,
1) MAlic. SHEAICLEL A ¥ EREHRETERT T %o
2) 1) ONEAFF—FEMRID A 5 F—5 I EIRIEDT 20D~ v BV T TRERER 2o
3) 1) . 2) Ab&ic. MOOAEENHLETEM RS/ —F UvBEUPA 5 T72—R C TFus
7 LEHEERT 5(4 GL),.

SO EICED. M7V — a Vide BEMIV—F VERIISIT, Hichdb MHFOHTIV—F
FEH LD & 5 AT 7 e ADSHER D KT £ 9, AR L a— FERDMR k. 7551
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F/a— ROEHR.NEL VT A T4 F—FEMIYTATAT =Dy EVT NEERERH LY —
2/ T5—EDGHAIIDD NI, R RS A/ —F VoV R V7 UETDT, Z0OFMET 7
Vr— g U oBU. TV r— 3 VOMBEERRED B ENTEET, e, 7V r—vark
ECALLBIUSNBOMIZ. RSANEEBARTIEZTOT, #HETE/BROZE(. BEHFITH LT
b. 4 GLOETERISHIETEE T,

ACMS tDEAT, L7 Fu—F4%,. DASLOA S Y a HiiREUTERLEY, DASLIZ. D
SMEDAGLT. RZV—>/Uf— b/ #%ZDOD SMIV—F U EERLET, £/, D SM OE%ERIS
efEEA R UEd, DASLITIE. ZVo— b7 — 7 EEE 3 UHRTEL ¥ 7T — 7 ERFHEEZF > T
F4, SMEBIEROEHIERAE ZTOWIEE UTIRET 5 Z EEREBZLE LT

5 DASL for ACMS Ofi

ACMS OEKRFLEYF—Y a3 78— 1 ELT. DASL/DSMEFES 2D, ACMSEDA
SLEDRDA V7T x—RT 0TS 3 v ORFEEN, R WEE LS5 EEANETEY -V
TYo

DSM/I—F 2. DASLT7 7Y 3 Eht. ACMSADT 7 BR(F A7 I—IVH T I—F VI
0):: 10N

DO CALL"%DAACMS(group,task)
s group=% R 7 T IW—T4. task=% T %

TT 7 ERATEBEITLET, LUTFD 3 DOMEENS. EREETT

1) & 27 FHMDRS
ACMS ¥ RV EETF Y r—ay V=707 5 Lins 5 27 HOH UER(L 32— FEk. 72X
JRISBER EME L. DASLOY R EHRET—F \—RE UTRFFY 28k

2) ¥ 27 a—)VEE
ACMS # 27 a—LE|EML a— FD&T 4 =)V %, DASLOTF—=FR— LTV T 4T 48)®
27 8—)7 L4, DSMERICES <y EV 7GBTS T 2 0ERET sk, COvy BV
#iz. ACMSHEDASLMDA vy 7 2 — AT —TNO%REELET, JOMi~y THRERD
clitkh. MEITFY A r—2 32 Tid. DASL /D SMADERTY R I—NVDTF =5 Z5|SE
4o ENTE, ACMSEDASLEDIYTF 4 T4 &OMNIMEE . BIRORKIERIELE T,

3) ¥RZ7 A=)V AL Z
1) . 2) OfF#HED &I,

DO CALL"%DAACMS(group,task)

THENS. ACMS ¥ 22 a—)1 v %7 2 —Z(D SM)IV—F v ELERT 2. & X7 E&K.
7wEVﬁ%ﬁ®§EKﬂbf%ﬁ:7N4WMET\4&971—zw—%7éﬁéﬂﬁé\479
7 21— RS LOBR/RFEIM EUE T,

K1lic. DASL for ACMSO2M%MELRLET, @ BEEMRETT,
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W + ; +
| DASL/DSM7 7)) o — a3~ ‘l I DASL |
| |
o oo = = mimst o m e = s &5 18 0 6 5 | | |
| DSM IDASLAER A & 1) — /1 A5k | |
| W=F LR N—FY <« | T et
| ] sssismuzswesiise | | DASL#F#¥ |
| | Ay )= | |
| #A |\ . T7rvav: | Lo o s g momi o 2 s o Sopra
| :—w IR a—v | | ACMS # A7 a— |
| DO CALL"%DAACMS (group, task) | | A PA
Lo s 5 i 6.3 s 5 & wiois & & & s & & sappas [T 3 7 A
| ACMS% A% 32— — |# A2 3=, % R7EK
| DMA V8 Tx—A - V—F | TR . |
| (FFA4n8-V=—FV) @ | | < v 7k . . l
| $&PtpM. CALL (group, task,...) | t +
[oommmm | & Ay EHEWY A
| DSM PtpM ECALL 7Sy o —3 | R N
| DSMiECALL. EXE @ | | CWCPAERK |
| DSM$ECALL_PTPM. EXE | | U= |+~
| ECALL-CWCP APT | 4| | @ |
L s 0 simo o 5 osavs 3 ats o o mimi o, 50 s 5.5 7 [ S — +
: : DSM$ECALL_PTPM. C I* group. SMED
+ +
| IR T Iy S— |5 Ay - 7OT5 A |
| | 74 RNy F | Client Stub l |Metadata Extractor |
| | CWCP  4m—mmmmmmm—— |for DASL/DSM(SMED) @ |
| | (C program) Igroup CLI. OBJI + +
| | |group. H | 5’177» T REFE
i e it el | 5 A %
N + La— F’“% i
T +
| ACMS |
| % A2 EFfE|
DCE RPC |3 84 F |
o +
| Server Stub l
| group_SVR. 0B]| |77 r—var |
S — | group. OB] | | A7 - 7ay 7 A
Submit task | ACMS |group_n_m. IDF| |V —A |
| Task server #-—--------—--- + +- ——= +
| group_SVR.EXE |
e R + Call procedure
T — + Call taskl L 1
|Queue |
————— + e + o
| ACMS | | ACMS |

— | Task server

|———|Processing Server|
| (C or COBOL) |

Bd1 DASL for ACMSD2AkHErE
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6 FbYIC

M EMADOHR EDHA EORSE LT, 4 GLT o—FITX5HHEBNUE Uico ABIDHE—E
BRC Y A A kB BOIRONTHBIRY . 7077 AOEEWRE EIF 5103, Alivna<y FTEL
DI ENEEZDENRHDET, OEDIE. HiLH BT 7 LOBRAG TNV—F NTHH. GEDI
B Oy RRBL DI EAETLTLNB4GLTa—FTY, ZO4GLYFu—FOFT. M
PIAD Y R I — VA RIAT 325 R0RA3. M OMRELT 50 EODHMAIEEELZE T, JD
HORAIE M OMAAES S HANERA, LU, BATHHEITPSITIZZD/8T —HULET,
M IZZhHTE 55, ZhDBHEESO M EOhTOET, M I OREFEOHT, ZORKEMLT7 /1
DA EDTHLREEEZLET, LT, 2OBIZ. M OEfMIfbN 5k EBNE T,




B 2 Mumps 19,1994:43-52 43

XFERRICE D ARFEIUBBHRARET — I R—X VX TF L
Information Retrieval system for the Bouken Shuho by Japanese Word Keys

ERan . HlE . BIREHE
Kensuke Baba, Soken Koh, Shigeo Aizawa

Since 1958, briefly described autopsy documentation through Japan are published annually
in the Annual of Pathological Autopsy Cases in Japan (Bouken Shuho), of which presswork
has been assisted by a small computer since 1989. The work file which was used in that
presswork and written in Japanese characters for the publication is transplanted into an authors'
personal computer (PC-H98/NEC) within the cases autopsied in 1989. Analyzing the printing
format of -the file by the control characters in it, the Japanese data were segmented into
institution autopsied, into each case, into each item, and into each findings. Correction of
miss-spellings (Table 1a), normalization of Japanese characters (Table 1b), and elimination of
adjective (exp:slight, marked etc. in Japanese), therapeutic (exp:postoperative, after irradiation
etc.) and quantitative (exp:1000ml, 2cm etc.) descriptions (Table 2a,b,c) were performed
interactively and/or automatically with specially designed editing system (coded by SP-
MUMPS/SUMIDEN). Concurrently this system produces four kinds of files; full document
file, simplified document file, natural to code word dictionary file (main dictionary) and logical
dictionary files to be used to enhance data in document files. Though this work authors found
that the simplified document file and the main dictionary (like Table 3a,b) are helpful for
document retrieve of the autopsy cases. However, also we experienced that, even if main
dictionary have no target key words, we can find out retrieve logic having higher hit rate than
that of classical numerical code based autopsy database (Table 4a,b). It is emphasized to
establish the more general way to design the retrieve logic and the tools to help the designing
as the conclusion of this study.

(Keywords: Autopsy, Japanese, Retrieve, MUMPS)

1 FL&IS

HAFRELREROBESHBICATIT 22007 — 07 — & (1989 EHRD) 22 BEIHICHT AR
BYBALIC MRS 52 IR Uy ShARBEDRBRI— FF—ICXDBRBV AT LLIHEY 7T 5 LIS
EFoTHED RFa AV MEBTFHICREETE B LI ICE o7 UM L. TERD T — FILDIEZEDL. (1)
[I— NMEORELE L NI &L @ I— MEOMBHEFERITRE LT3 2 & 16, kD T— FLIC
WELUIL WY RTFADEENE, £ Ty XFEEHREF— & 2HRERBEIEG 2R 5 2 L &FHIT Us

B Ui THEd 5.
1 BN R Babe R Ie s 1 Dept. Clincal Resear.ch, National Hospital, Saitama,
T35101 HEEADEAHMA2-1 gﬁ%ﬁﬁ;ﬁ? Os’la“ama 351-01, Japan
TEL 048-462-1101
2 MEERRE

This work is partially supported by the Grand for Research on Cardiovascular Disease from the Ministry of Health and Welfare.
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2 HMHEFE

— & D¥HE L REFIE E P OS5 BE:

wwﬁ&ﬂ&ﬁmE$ﬁﬂ%ﬁﬁﬁ@%ﬁﬁ$kmwt7n/t TARIDT—5 %7 LT EED
S8 ) F LT U 2 —F(HS, IGHT 4 2 7 NECIZHHE Uiz, Bl LICHIRIERDT—% % SP-MUMPS(E
WA/ A SEAE A/ A D) A IO EHED 71 7S5 AT & D JHERFEGIBIC R U AL FIR IS
spp AN Utce I, SERATEHGIRE S 77 4Rl e B ERERZ T « tHFir BUARER - 675) 123
ﬁb\Wﬁuxiﬂmmﬂﬂi$ﬂ3%m%btoOfu\ﬂ&mﬁm\%@%ﬁﬁ%u%of\zﬁ%‘
BIFE. FERA B L. TORLAFREMICAH LIc BT T—F N— R UTze BREFIOT— 5713,
THEREATS . FREFRREE TR - TES6/ 3 M RED) 2R OMIEIC Ui

1989 XTI
EEEER EHESDAHETE
ﬁ BT —4
EEALE DEHE
] XFR. E8h. . | =
- - | ECERRE BEPRESHA. PR, |
B HEXHER (MUMPSZ{£ER) | A X(gp)=data H&Q %ﬁ” i

FHRE. BIRE
EREER: 409 F
BRRIER: £FHX)
M3 — F(H), BigES()
£Fr(B), & (A), 1£(S)
ERREZHN(C), HFrT(V)
& J(O)RT-EA(3)]
EﬁE(M),mw‘ﬁ‘ﬁ D)
R (#), 7R R (MD)
Fﬁﬁ* : XEFH
B3RHBIE: MUMPSD — K

EFhr—5

ANZ(&w)=data

EEXT 74
fRAYFESE ]

Fig.1 Flow of procedure
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Table 1a Miss-spelling (Exp.)

EFME IR R

EZ e S S

fR A~ R BRI

KemE—RIE AR
VS=3/SaglVe - 2/s fEgE
Rl — PRl ZE~ZE
SRt — SRR KEFHG
HE/L—2EL P — P
T g S fE iRk
HE—E BB
AP AR K555

Table 1b  Normalization (Exp.)
£ I DR—=Z HIWR—T O BRI
OF At —UMB e~ R

L ZaV AT = g V= g =

BNE ) =B OERE-RE -
7ET7 =L bEL K 2%
PR — SR~ P i
B 5 #A—IBFEREA E—-E
5 Dlfl— 9 - M—H#ifl WEE

B - - REi D fE—FE
BHZ S E~BHERE  AE-AU-TUEE
O 5 A— U —BER D 5 ¢—[8585%

XFDE L EE DR

EEIOIC O— FMEd 21013, BEOIREY Y — T R EEEO HESUERE 2 BT 50N TOVITHb
B U0 L. BhEA BV FEOFREENE LN, 22T ¥, HAXFE Table la IZfIR LT ha)
L Utre = OIFEERFEIL. 1FEACHTHEDBRORREEH LD TH S, JOXTEH
DREDL  [THT. = OEBIIL EBIICEH U, LB OME TIILOGE - 1) XFEMOEREN L
w1 el Oy

WSTHES D438 L AR OERLE:

51 SRE DR & A BRI B EEAIA IR U T (Table 2a) HRSRIA X IS LA MHL U, DEITREL
foo Lid. BlAE. T IRTARG 15055 5 D T—ROERII#ITE 2 L THbD, Table2a O FERIHL
PR DM TH - Foo PIAET E,AEEE 14T BitE ) £ AEEE 0 " >0 Ricd 2 LEH
2NhTH B, Fir. HEMROEHOSMIRELB -, K. [T & Bk ol itk JOEER
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ORI SR LTz, RIS BHEs | Bk 23 A8 )5 R L 72(Table 2b)o fRH%IC. Table 204N
REMICEEE DT — & OPER LR L1,
B L. BHOER. (8 IEOREOER. R EOHHRICOOTIE. SRIIE LS - 7.

Table 2a Eliminated Adjectives (Exp.)

R uE fl

BE Af SEO.REL.GEE.(RE F
4P D B D B

St Bl TEEE OB OV AR B
EZ N [ raR Ny

e A2 ZEMGERNELZE A ER

¥Hl wHEE BLRRIE SIS BN,
W, & F - K-

1l SR CAEEEMEICAN S,

2 ERER AR OELETREICAN S,

Table 2b  Therapeutic Words (Exp.)

oo K fl

F O UIRRMTER. AR HEER TR R
e Mk AR

& ol REIIRESR A L& ER. EE
FrEHRATHFER

AL R—ZA—H—EE NTORES.
AR AR

otk BOHRIRERR. Rt s B OIRE,
o RS . AR

Ltk (LR (LRBEORERERS.G
ik iR ekt

itk et 1o N e S

Bt BBtk BRI BT

ERHER  BUHS RS R R RIS
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Table 2¢  Essence of Logicj Eliminate Quantitative Adjectives (Example)

W = MEHRBOES (MUMPSE il & O itad)
& B INNASRE e v e Nt N Y D R
B Q) INNr AR e N ] RN R O ke
& & fE(1) MEE" U INNL T
& & fHQ2) M R e T NN L
B % :(6)) MR R A e INONT
& & fE@) AT e e e # INNT "ml "
& & fH(©5) A A e g NN mL
=+ £ 1#(©6) AT e e M INON T e
it & 1#(7) AT g e T INONL
BE RE0) R X e v e R R B " INNT "em"
¥ = A, By, . Ba. 28 /ML 2R
FEAERERE(1)  "FEARTIN.NTEERE o R
FEAEBERS(Q)  "FETCHUUINDN H T R INONT R T INON A e D R
B& B AR EINNH"EIUINNCEER NN A O KRR
f5 B R INNCA e B INNG A INNL
f&  #G)  "EEATEMINNA -t Hr U INNC A INN
f&  #@)  TERRHE NN R INNG A NN

A= 7T 4 TR

EHREE DR NS DS B SR FEIZ. BEOEZZHNA V5 —F 7 T 4 TISMEFRLE)
Aot T OMENCIE. RRSEEEA AN UIRE Y X T LB ES) UTER L,

Fe g R—2EZDREV AT LERFEELVTC A VI—F 7T 4TI

FIREDIEERGEER) DY

1. FRAEEERICEAE T IS, LBk D!

2. EAfTEEEICEAE LTS, REEREL
ARSI AT hEL LER Y

3. 2N TH. BAFBICFE LTI,
EAEE AN

%42 038 LT, Simplified Database A4Ekd % & & bi. [FBAFS | L REFE ZABENR Ui, DFTHE
AET. X IR OE O FEURE | LREES A TRED HITTs
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Table 3a  Brain Infarction (Examples)

AR RARZE « A5/ I AT 22 « A U B EE ) i PR 52 « A KR 28 « 5 K R 3 « A e 2 e 2
PERARZE  [HMIESE A DR B 2 - 1 AR 2 - AR T BE 2R - (RAR R - () iehE SR« IS
Fl A ZE « M P A 2 « ZEAR A I I PR 2 « 2 KRB 28 » 7 P LR 2R = i 28 Aol
FEZE AR RABIE o/ NEY BB ZE o/ VT o /MR SEHT Mok 4 T PR ZE /IR BR I E AR 2R «
(FI A 2R « 7 RRE e S « AR NS A » T RS 28 BRI 28« QUHSERR 22 22 F ki f
P TR 9 o 22 SR R T F P R 2 o 25 MR « 25 S VR REBE SR « 2 FE ML bR FEAE - 2 SV MohiE
52 o SR E Pk INAE 22 « 2 TR 2 « KB AR R « R ZE » Kt i AR 28 » Ky [V 22
KB | I AR S [ T P/ IS 2 « T R « BRI ET P 1 e e 22 « TR 258 - BRIDPE S 5
e AT 22 o 12255 R S 5 o BRI P R4 S 2 « B P AR A « R I A MR 2 » BR T s 2.«
PR « [0 HH 0 A S o B 2 o i A PR R 2 « Mo 22 R 2B - i
SET BT o IR AR SR o IR 2 B o G RIEHE o it Y AR 2 o o H ) PAEASE 2 i/ [ VB o i/ | VR B »
Tt/ IV 2 55 3« IR BRI ZE M T 2 « I T AR 28 « I PO BR T P/ VB SR 3L« IR B L A 2 -
e I 2 AR 2 B IR 2 « Bl | AR 2E - 2 (i ek e 22 - W U s 28
ZRMERAFD & 5 1B EHEFE TE 5 DR FEUFHE ICED TR LT,

Table 3b Amyloidosis (Examples)

QWRBET I uA K=Y Ze7 i04 K=Y R 7 104 R=VRT I 04 FiEREHT
2O R RERT 304 F—Y R FHE®T 3 04 FE-REELGHT Io1 F—
U ZJERMT I 04 F—Y RERMET I 04 FEJFERESENT I o1 R— Rk
FEPET I 04 F— Y REERMT I 04 F— DR ERMT I 01 FESRELGHT
104 F— v R ERMAEHT I o FiEZRHT S04 F— Y R ZRET InA
RiEeT 3 04 KI7 3 04 FIBE-2EMT I o L& 2517 o/ FIbE
[T A PR LA « RIS 2 B YR - BEFE M 2 SR e R MR 22
SRR A E

3 # =B

%%@wwﬁ&1Eﬁ@?—yfiménmﬁ%ﬁ%ﬁ%ﬁﬁ%&;mmwb®m<fbokoum
3a OEHEO[REE D, ZORIEBTIZHEDO LIS TH %o FEOMEE 1T, XEFETIRTODE
ZHxht)a— RTHO. AU L TEHOFHFEL ST RIEZE i3 (i |2 FbTHREI—RE
b=Z 5,

L98LEIRIAED T — & 10 &> BRI DHIZ1E [ IehZE | & 7 O FAEA DR BEF SEFZHL LIF 5 OICE
U7 BRI 2253 Cd - 120 [REE IR 7 3 04 MENIREAF N BEERFIAVREERET 55
%Km\&ﬁﬁﬁéﬁﬁbtwnﬁﬂéamo&iﬁﬂm@%wﬁﬁuxafﬁbfﬁémf\%%KB%
DEERAE B & TORMIE—E LUV 2B ML B2 08 L4 HRBIIBEZITEN 12,
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Table 4a  Hit Ratio (Thyroid Gland Malignancy)

Method Hit
Classical method (numerial code database) 690(99.8%)
Present study with no secondary retrieve 651(94.2%)
Present study with secondary retrieve 691(100%)

(69013TE U< 13\ 690K H)

Table 4b Secondary Retrieve (malignat neoplasms of the thyroid gland)

FARBRFLIAHE papillary carcinoma, thyroid 10 cases
FARIRFLERIREE papillary carcinoma, thyroid 5 cases
FRBRIBRAE latent carcinoma, thyroid 4 cases
LRI R i follicular adenocarcinoma, thyroid 3 cases
FRBRIE AR follicular adenocarcinoma, thyroid 2 cases
FARARL atent)E latent carcinoma, thyroid 2 cases
FRBRZ- SEFLER RIS papillary ca., thyroid, It lobe 1 case
LRI FL IS papillary adenocarcinoma, thyroid 1 case
ELRBR(AZE. FLERNE) thyroid cancer (rt lobe, pap. ca.) 1 case
ELARBR A B R BRAE follicular adenocarcinoma . 1 case
ERRREALAE scirrhous carcinoma, thyroid 1 case
FRBRIBAR PR latent scirrhous carcinoma 1 case
ARSI NV latent minor carcinoma, thyroid 1 case
FAREES 7 M latent cancer, thyroid 1 case
FR IR LR squamous cell caracinoma, thyroid 1 case
FRIRIEE(ERER Y /N E) thyroid neoplasm (lymphoma, prim.) 1 case
FARIR S AT SR ERPE Y 7 EE  IBL, thyroid primary 1 case
PR BRI B P BeAE eosinophilic cell ca., thyroid 1 case
BB A ZE D FLEERE pap. ca. of thyroid left lobe 1 case
FLERBRFE(FARER) papillary adenocarcinom (thyroid) 1 case
total 40 case (20 different words)

HEEANZOBEROF E UT, [HRIBEMES OB AR ERBRHEREDBND, PRIREHEGOR
FOHW TROBEEFRICHRE L THRE L TAHI., AL, BFmiEe

(A ZE « B ST FARBRAE I\ [ R BRERAE J.[ FRIR FLEEIRERAE [ 5 Btk Bserz I [ AR
BRI LERE ) [ ERBRANSR A [ FRIRBRA IV )\ [ ) 7 SIE(FRARER) N[ AR
Y 2o L ERIREERSE N[ FRBRESEM Y oS oW dhdeads ]
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LLT. sz Uiz & 2 A65181 58Tz, L L. ZOBRERETHNO FRIROEWES S 2HED
hiz SRS, £ 2T BRABOE LI 2B 2 HIT, L5 1BILIA T BRIR A& Z URERZ
B EIF (998 £ S FRIROEMES % B TRV B & S AEBIRER). 3— MU L 55E8RD
FHEICE X BHRANT X Jo(Table 4a)o HHBNRTR TH Il FURIREMEIES] |0 FALRERICHT /21020380 85 S
N72(Table 4b)o

TX F ot F—yR—ZDOKE X3, 26T, #20M/NA b TH - 72(HRTable 5 B), ID(HERRHHHE
B4 F—IEBOEROAXE LIS 5 1ICET BRI, SF8 171000 BRI TH > 720 BRFEHREDT—
F 4 VBT BRI, BRENICE > T2 TH -7 TR VEEHTEHLT, 2BHEET
Bote Etee TRANT VICHT - Tt IEROFBHRIERT — ¥ N— R L 2REHHOPEE T —
2 ELTHERTH -7

Table 5 Specification of the Database

Size of Database 40 M-byte
Full Document File (12.6 MB)
Simplified File (4.4 MB)
Dictionary File (1.7 MB)
Logic File (0.7 MB)
Work, Free Area etc (20.6 MB)

Document Fime Access Time* <lmsec

*: Random access by ID.
4 E 8B

HARRESEA T HRFT A I— ME LU TBFHERZ AL THRZETZER U2 Z Tl BARE
BRI OERICZ DM REEBR U TE . JOETIAERICEK BESHIE BRI NIAERET 7 A VI
FEEE IR T — & R — 2 &R 1-4) B DB ISR Sh T & 726-16) L Uy (HBZEF—0
T FEXRTLE > T3 & QEXOBBIEHTH S Z L%E2 DREDD 512 Z DI TR
DEFOIERAEFHTIIEHTE D - 7%

KA. FEQIOVTH. SREAOAMRENFE LTIFLALT) V5 —DBEEOMMTES |
BOBENIHEEE b > T 5, AEREREEHBRT —F X—RITIFEL VEE R M OB EFF DD T,
RO EALTIRATES, Linb. BELENTOADT. T —y FREREMHAL EHTE |
2 U HEEICERIT 2 2 EbTED, X510, T— I HEEBLNS)XETERIAINTNS D TR
5). BEEHSICHOEREF &K ZEbTES, FIRE T Fick AIEkDREEIKRT — 7 RN—AT
ERATRET S - 1 BRE T - 72 B JOBRIRITERY U BEcHE L7c17)o

SRR L SN B B Y Y —F RAES Z LItk D, I— MUCH ST HO— D H SR A
ST ED, ULy —BHIEZDR BODY Y —5 25K L THEL Th, (FRIREMESOL
BCHIR Ui { B R A T 2 LIk > OBEVRERTHRET 5 ZENTES S Lo 1o

BE. AL AT LHEOT— ¥ . 19894 REKS O8I HTBE S 48, ERZEMLTIS
tmof—ymﬁmm;of%—yﬁﬁ%zta%um‘ﬁﬁ@ﬂﬁﬁﬁfupsz+ﬁa%mén5@f\j
LIBITBRET — 7 OBRZIREVNLETH S ), BEMEFHIEAS NTOIED - T D AR HE R D .
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AN SCFRICERE(OCR A A LT E T BRI ALRS NI UH SN THE 0N, R THOE
AL A DI - TOIEN8),

5 & 4+ U

V) — S5 ZeEERTENR BB U D IO VY =T ANEOAREIC DD THHRERTE 5 &N
M o7ze Zhht. SEOWETROEHEDH LI LTHS, DFIL. RROMEERFT LTHTLTHEA
100 (CIRIID) Y Y — 5 ADENTE B Z EEER U0 S [Y =5 2B VICERRIIRR T
O EEZ T ERDEZARHITAHEEE UTHERILHET 5, - T AL, RERERTO—K
g LB A7 DL SN TS, £ EBEHTBRERERE L2 OEHOERMLPTFETH S Jo
COEELEBAT (A VI —F 7 T 4 THENEHE)RIERE, BRLEERE, RERGTREOREH
HEM S BOBFEOTLRELITS ), '

X ®
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5. EIRZHA: %XRead R E—J)U T &7 b (Extended Read Small Concept (%XR)). Mumps 17: 45-51, 1991
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R hxXF50E

Principles to Handle Proportional Character String

Kensuke Baba

Japanese version of MUMPS provided two string functions to know the width of the full
string and character position of the string included within the physical width, but no string
functions to get the operated string. So, for example, when we get extracted part of the string,
we recognize the position of last character of the field first, and then extracted the string part
using the position previously recognized. Even simplest example above, the original string
should be written twice as mentioned. This work will show the most smart styles of the
combination use of the $ZPOSION function and the SEXTRACT function. In this paper, four
external functions: $$Extract”"%X to return the string part extracted, $$Find"%XX to find the
string position of left-most character of the i+1th field, $$Piece”"%XX to return the string part
of ith filed and $$Justify"%XX to return the string part extracted are precisely discussed.
Deference between $$E~%XX and $$J°%XX also discussed. The extrinsic specifications of
above $$functions are suggestive to be the specifications of the new $functions of the next

Japanese version of M-language.
(Keywords: proportional, string function, $ZPOSITION, $ZWIDTH, $$E"%XX, $$F %XX,

$$PA%XX, $$T\%XX)

1 XC&HIZ

B HAZEME 5L, Letter & Type & D SRS CFFNITHT Uy B CEBRICUFS A BUE T & 5 3CFFILHE
BASE 727500 (SZPOSITIONEARUZ 405 B4 T "85 B TIZILY), 75T\ FIZIE. WEETHEEL
72 BRI 2 1Tid. A BT & A $ZPOSITION %k & '15 5 'BA%I T A SEXTRACTRAR &L 2 A& D
BN E BN RIZET0, Uhvh. & LB 5 &L $ZPOSITION % & SEXTRACT B D Biifi 74l &
LTI TE L 2B, —f¥IT. Proportional Character DSCFFIMER & LF T + ¥ b EIFARAIFDBIFFRIC
2o foTs HHTELET + VOFNEELEFEUILOR D . Proportional Character DX FFIALERI3FE
U Z I Ty 4ElI3. Proportional Character DPN. % bfEili7L LETTERFIMTYPEFM1=2:1 DHFFITR->T
ERT D, TOEEIL, Letter EType &0 5 kB SCFFN D CFFWEIEA U Bl (18 2 ) X FFIALEEBA %L
DOHFRICTRREEZ 5,

[ 3% IR B PR 7R 50 Dept. Clinical Research, National Hospital, Saitama,

T351-01 HEEMEHMA2-1 2-1 Suwa, Wako, Saitama 351-01, Japan
TEL 048-462-1101 TEL 048-462-1101

This work is partially supported by the Grand for Research on Cardiovascular Disease from the Ministry of Health and Welfare.
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2 HHEOMEREVSWVNSIEHIE

R SRR - BETCIET A &L WO DLETTERXFEDETI. HEMEEINS LR SH. 1R
FEHMLETTER X FOEFH THENRSHIIEE) N D VRE I EE2EBZ L L. Vil LTI~ AMHD
DIESAER LU TE L SEND B, UTZ0ME>OHEDUBETIIST THd %0

FEPH AV ERALE THREE L7cHli

FEFIS A TR Ut A OWERNLE ) SHEALEL DX FHIER 2 it 2 —falk .

$EXTRACT(S,$ZPOSITION(S,1,a)+.5,$ZPOSITION(S,1,b)+.5)

ELTHL &y aRb A Letter ZHEEHITIHE L THRAEIEED D - TH) AMPER—ISEETE 5,
U L. BEEICHE. ab REBIERICH - 72BA. TOESRFTHE, XFFIRWELVFAREICY T

FUAHEAICE > TLE > T3, Eio. HEOWHEER. IHEOWEED L 1EAMNORMEZZET 5 A48

EbHEU 5,

FoRMzEE Uit
XFFIs & IR Ut & OB Ead oYL Mw/ 2T i g 5 —ilid,
$E(SE(S,$ZP(S,a)+.5,1023)),1 $ZP(SE(S,$ZP(S,a)+.5,1023)),w)+.5)

THRONBN. COBATH. BEOHHEIISEOWEEL D EAMNEL 155 I ENBEEL Ll i
VO S FEEAENE), —ZThY 7 FOMENES 5, HEIZ. BRMEEEL TS, ¥ 7 M
LS UL AROBASHE DHEITH S,

Feli AR U 7o SR CFS Ol

RO OAT TE B RIS Y, FREE L TETIChI DR 7 a—h LED £TH EL R
SCEFIDLEY T b LTORD TR EFICARRIOICE > TRFE TH 5o ARV ZRIT 5 720DITIES

$S($ZP(S,X)#1=0:"",1:F)_S$E(S,$ZP(S,X)+1.5,1023)

L4 pE. BHOBERIFII4B5DIENTH B, I T FRERMOTYPEXF &R UEEDF(H
B TH D0 BL. X DEHI. GIEOaEZRID). X KEEA v b BWEMELT 2o

Wit A % U7 TSRS ORI -
FEROBFEAREI ST, AT 5103, REEEEAOSAMERTH 5,
$$BOTH"%CUT(String,X,x,F.f)

Z LT, ZOREEHDHAEIZ.
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BOTH(S, X, x,F,£) d qFSf
.5:8zp(S, X)#1=0 F="" s:$2zp(S, x)#1=0 £=""
.s S=8ECS, $ZP(S, X)+1. 5, $ZP(S, x))

THb, T

b EDFF

EmDOYI D T HAE(Z OEOXFRIPEToNS)
AIROALE(Z DALEDXFIIPIIUET 50T)

KRS EIEE DHE DFTIEXF G
XOEEIEE D& DFEF G

T M > W0

Thobo

Table: STRING {$$}FUNCTIONS to Know & to Get

Type Only Type & Letter
FUNTIONS to Know Charcteristic of String
$Length $ZWidth
$Find $PF"%XX
$ZPosition
FUNTIONS to Get Treated 'Real’ String
$Extract ‘ $SE" %KX
$Piece $SP%XX
$Justify $$T7%XX

X-Y7T7 4 )b— FN\DFER :

I T3 [XFHSH—EDEIDITIFELT. XY T4 )N— RIZERTBIE 2EZ D, BIDFER
T3, [(XFOBEOMRE . [V 7 PO IBBICE R UITD 512D XY T4 V— RIZFERTBEES
&L CORMBEBEEIH > TEOEZTNITE S0, MR7E o, BT OUEERNKITICERET 5056 TH
b0 ZDXIIEREE D T |HITIE. (EHESFEARR TSFINDBASIASPIECERI SO MBS & U TEEX
NTHBEHI0). HBIEHAEEREL T, JhiE) OBEED—D2TH 3, LT n THELUIITHIEK 5
oD X DGRER)SCFALE AR TIROME A ET 50

$$PACK"%FIND(String,w,n)

ST w74 —NVROYBHETH S, COBBIIT—ToNREITHLLEIICKITDEE Y 2 EED
952 EA BB UEBEEHETH S, ZOREBHEOTFIT.

PACK(STRING, w,n) n j,f s f=1 f j=l:1:n d g f
.s £=f+$1($e(STRING, 1, $zp(STRING, w))), STRING=$e(STRING, f, 1023)
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THD, = DORAEMEMOEMIEE)EMES &, KHbn % HOfTOXFINE
$E(String, $$PACK %FIND(String,w,n-1,$$PACK"%FIND(String,w.n)-1)
L1 h, o, LofzR T REELE LT
$$PACK %PIECE(String,w,n,Filler)

AEELTEL EBRRENTHA Do ZITs FilleriZ~ HihhE s YIh fo & X O'FED b ORI
<. EHICIE. EADAR—RERET B0

$C27)_"[m>"_$C(27)_"[m"
DEIHITEE->T I

(7—FBRTIIE L), Wi LB ADX-Y T 4 V— FADERIFINONTH Eifs Itk
L L TSSPACK %FINDZ B L TEET % DOHIEPTH 5,

Table: $$SPPACK/PIEC(%,6,n) DIE{E(H1)

% 123451 2x 3123456A 1B 2CD

n=1 12345 =5 =5
n=2 12x =5 FH=3
n=3 31234 M=5 =5
n=4 56A 1 M= =4
n=5 B2.CD =5 FH=4

3 EEERZSHICEV-ESIME

%%%ﬁ&bf*b%hé&%t%%%itbf@%ﬁﬁﬁbéﬂ%&%tm\@UTimtmﬁéﬂmc
ﬂ%ﬂé\W%K@Cﬁﬁmﬁmmﬁﬂéﬂ%%m%«fibﬁ(%*én\%%KMU%%&LT%%
ﬁfﬁ%%um&fibﬁ<§*%néﬁéfaéo::fm\ﬁﬁﬁﬁﬂﬁéﬁtN%ﬁ%&bfmﬁ%
2 LT, & R AT U AREA R DS B LU T Icm g

%X :eXtended string functions for letter-type-mixed string (c)kb 1993. 06. 06
E(%, a, b, j) ;EXTRACT :
q: $d% "7 q:’ $dCa) " ;illegal

g:" $d(b) LtBorder :Left Border
s:’ $d(j) =0 sdefault

g:-j=2 LtBehind :Left Behind
g:-j=1 LtBorder :Left Border
q:+j=0 $e(%, $zp(% ad+1. 9, $zp(k, b)) :Net String

q:+j=1 $s($zp(%, b)#1=0:"", 1 -$e(%, $zp(%, b)+. 9)) :Right Border




q § e e S R e s S S
E(% a,b, j) n t ;EFFICIENT EXTRACT

2 $d%) "7 q: $dCa) "

" $d(b) LtBorder

" 8d(3) =0

:-j=2 LtBehind

:-j=1 LtBorder

t=$e(%, $zp(%, a)+1. 9, $1(%))

:+j=0 $e(t, 1, $zp(t, b-a))

+j=1 $s($zp(t, b-ad#1=0:"", 1:$e(t, $zp(t, b-ad+. 9))
:+3=2 $e(t, $zp(t, b-ad+1. 9, $1(t))

q § e e S R AR R
LtBehind q $e(%, 1, $zp(%, a))

LtBorder q $s($zp(%, a)#1=0:"", 1:8e(%, $zp(%, a)+. 9))

e}

Q0 0 a0 »w M| @« o »n 0«

F(% w,n) n j, f,t ;FIND EFFICIENT NEXT FIRST POSITION

q: $d(%) 0 q:’ $d(w) 1
s:"$d(n) n=1
S n=4n, w=1w s f=1,t=%

f j=1:1:n s t=%e(%, £, $1(%)) s f=$zp(t, w¥I+f
qf

P(%, w,n) ;PIECE OF nth w-WIDTH EFFICIENT FIELD
q:’ $d%) " q:’ $d(w) 7"

s:” 8d(n) n=1

q $e(%, $SF(%, w, n-1), $SF(%, w,n)-1)

Z T BT NVOREEEIR
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;Right Behind
;illegal

;illegal
;Left Border
;default
;Left Behind
;Left Border
;work

;Net String
;Right Border
;Right Behind
;illegal
;Left Bihind
;Left Border

;illegal
;default
;inital set
;Main Loop

;illegal
;default
;Main

E JOIEEITHEN WELE DX F & /3R O XFF 2R T
EE  jOEEICH . WEALE OSCFE I3 WEEER O X F &R Y

155 U7 F RO YEREIF OIR OB FFIRLE 2R ¢

TESE U R O MRS A 5 3CFF 1 2R g

Thbo EEEEOMESIT. RIZOHIAICEIIEN T 2 DI Uy B 13w B0z
WL EZOBBARET B LItk b, Fio. ZiELEHORERIIROBY TH 5o

(DX &9 5 )FFS
I8 R OYIEALE

R OYEALE

IR O
FEHDFE

J BEOEFH(TER)

|5 = o & X

ST
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Ik - T BIEIFRD KD ITIE 5,

=2 ZEEIWPALE & D EDSUFRI RS ERYIMCFE S LT
=1 EUOARSEXFREETRIOE TN

=0 ISEEREBOXFII(REBYNCEE S )

il AUMOARSEXFREBE TN EXIIX)

22 EYIMALE & D AOXTFI(RE Y X F AT L)

$ZPOSITIONBEB D E35 [HATEH L TE S 720ITi3. H35 [BOMEE%ZPICER L T, FEIV—F o DS$ZP
IR DE3IT I E L T%ZPABMT 5 Z &IL - TS EEL—F it Letterl1: Typefl=2:1 T A I B
ICHERR T E 5o

B OFED RN B 7201 I & » THEOBEATEE Y 5 £ DI Ul JOT5EHIE, =5
FOBIIDH { Tk OBIEIZZREIC IOMSEORET ORANMICH > Tbo TLTS JDED-2,-1,0,1,2
DEk &7 DNZEE OB SR UTEL 180,

4 E B

ML, LIS BN TS5, Letter & Type HHRAEY B 3CFHNICH LTS W5 EELT
$ZPOSITION & $ZWIDTH ZAZEINTNAA T, 85 BT, AESA T, ZD7zH. LT
Fo X 5105 % BB AT R 5 BB T H B SEXTRACTRIEUE DHA LIS AUTIE 5750 Letter & Type HYRAE
4 2R OMET. HARA O(ERICIIWENOR S XFEEMT S RIED)IETH b, S iRd
T FRIEARED TR B MMATL Lice &2 Ty "SRERLE UTOME OHRE R U TR Lickseft
Bh. RMOXFFIMMOHEOBRF O EICESE I L2LL, EROXFM A XFD 6 KB LFEIND
Proportional &~/ FIRIE S 78 LAV TR ~RED, TSV r— a v LNVOREIZERS M. EwE
B4 LLEIATHB, ZI Tk JOFMTEITTS Letter & Type HNRAES 5 XFFNEZEHDOMEIT LT,

x i

1. Baba,Keral: NS378. #-A%L, HE, in press, 1994.
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SOLIZC &k BDSMT—RZ R—AADT 72X
Access to DSM database using SQL

R CAER
Takeyoshi Tatsumi

SQL 2T DSMT — F R — ZDBRBXEHZEATE I 12DDA V5 —T 2 — AT A4/ %5
FthTd, Zhitk > THHEDORDBIREY — WINSODSMT—IR—ZET7 7 A LIZ0. Fi.
YS5AT YN/ P—="T V= 3 v ORBEDNBEHIATIEZAET,

(¥—=7—FK.DSM DASL SQL RDB 7547 /%=

We have been developing an interface driver with SQL to retrieve and update DSM
database. Using this driver enables us both to access DSM database by way of public retrieval
tools for RDB and to easily develop client/server application.

(Keywords: DSM DASL SQL RDB Client/Server)

1 3Ly

¥t Cld. RDB for OpenVMS® Y L— ¥ a3 FIVT—FR—ZPUAD T —FX—RITx LT B AZRED
Digital Standard Relational Interface’ F\72SQL( Structured Query Language )7 7 £ 2 %4778 9 fb D—#HDH
BEZSELTOET, ZOEICE T X, RDBaccess for RMS RDBaccess for ORACLES 1\ BIAE B L & 1
TET, EEDSQLI < v NiZ L ADSMADKRFE., BHAAHEICT 5. DB Gateway for DSM | (3 Z D
BEEO—EFE UTRER T 5N F . DB Gateway for DSMI3. RDBOD 1R THAk X1 2 {FAESQLY — /L%
DSM7T— & N— 2t UTHEAT 5 2 E&ABRICLE T

2 DB Gateway for DSM DH{E

DB Gateway for DSMid. 7— 7D X S {EMAEETZ (A7 T—F KIA\] LRBITT—FT 7R
2T [F—4% K543 H575D %93, DASL( DSM application software library J#5% B 5 A /3 fiL T T
I.L—FENIZRDBF—T NS, AFT—F KSA-W, 74—V RE. 74—V FF A T EDIEHR
IR L. 2HUTESNTT—7 RSANSRERIC S a— V67— %2RDBL 31— R & UTHRER. BH
LEd,

BETF 4 D574 v T Ay MEAEH Digital Equipment Corporation Japan Digital Consulting
FAREE—HE Y X7 LE Nichimen Building, 2-2-2, Nakanoshima, Kita-ku, Osaka 530,
F530 KRAFZE222=F A VEN Japan

TEL 06-222-9211 FAX 06-202-1419 TEL 06-222-9211 FAX 06-202-1419
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60 SQLIZLBADSMT—FN—Z\D7T 7 X

WERTF— 7 DERIZ. 25D RS54 350 AL LAJVIZEH A Non SQL Database Server 08T 75 vE 3o
13, T—7DHFhERLTOET,

SQL command interface, SQL services, etc...

(Digital Standard Relational Interface)

RDB dispatcher

- -

- \[/

Non SQL Database Server
7\

\/
DSM mta data driver/DSM data driver
N\

\/
DASL Table definitions

DSM globals

X1 F—7oDih

(2747 h)
O Work stations
O Personnel Computers (DECpc, etc...)

O User O MS-Access
Applications O Misual Basic
O 123/SQL. .. .
SQL services API ODBC driver
(#—79)
O VAX series
O Alpha AXP SQL services/ODBC driver
series

RDB dispatcher
| I l
DSM RDB

B2 75472 b/ P—NEFI
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3 7547V MY —RETINOHE

Digital Standard Relational Interface% iU 2D & UTIE BED SQL IX Y R V¥ —7 » — ZDABIC,
BS5ALT YN =TT r— g VHEERDAPIEEFESQL services d U £ 9, SQL services & Fl LI
DSMAH—NF— I R—=ZEFTBI ATV N/ V= BOT TV r— 3 VOBETE B M. 7547~
FMUTHZEIN TS EEDSQL servicesIIGD Y 7 b7 e THFIATE 5L DITE 0 F 4,

F 7. JRMIZiE. KE Microsoftit 37 — ¥ R— X7 7 L ADIREA V5 —T 2 — 2R E LTHRE LT
% ODBC RS54 N4t TE2FETTOT. M2ITRINS5KDIT. ODBCIZHEHL L 72 MS-Access, Visual
BasicED Y 54 T ¥ MY —IVINOGDSMT —F RN—RILT 7 ERATE 5L DICNEDE T,

4 &
DB Gateway for DSM 2 v, =7 Fa—Hid. 7— 7 X—XOFEHRDB,DSM,. )2 EH#HT 5 &

S F— S MBHTIHAE T T BAEDORDBADKRERY —IVPBFY —VAIMERTE5DT. 7V 7r—
¥ g VEIFOEIREBICHER UE T,
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BRHDSMOFHLESED TS
Some features of the latest DSM and its future plan

ek leEE
Hiroshi Sato

HZEFEDSM for OpenVMS /N— 3 V62D RERINE Lice /S—V 3 V62K Y Alpha AXPY X
7L L THDSMOBEEDTREL LD 9, THDSMOFHEESHD TS V. ZOHTHEICM
WAPI(Window ApplicationInterface) DSEEIZ DNV T L E 95
(¥F—"7— F: DSM Alpha AXP MWAPI)

We released Japanese DSM for OpenVMS Version 6.2. This version allows us to run DSM
on the Alpha AXP system. This article describes some features of the new version , and also
our plans on future DSM products especially M Window Application Programming Interface
(MWAPI).

(Keywords: DSM Alpha AXP MWAPI)

1 EHDSMOK®

- B D6 4 Ey MRISCR— ZAlpha AXP ¥ X7 I THKENS 5 5 4#]DDSM
« 199 0FETYPE ASBHLRMABROERA

© XMOTIFAERFEO Y U BBEUIH AaA &

- HNEREFE O — FORA

* VAX DSM & D#E S EVAX Y 2T L S5 DBATIZONT

.« ZOMhOBEER LA

2 AHODSMTS v

DSM Y AT LEY—/"=7 547 2 PETIMCHEE IE I HRA THEIETE I TOE T,
* SQLaccesss for DSM
* M WAPI ( M language Window Application Interface)
* HHLFFy b7+ —L ETODSM

AEF4OINA 74y T2 v b EASH Digital Equipment Corporation Japan Digital Consulting
FARARE—HEY X7 LE Nichimen Building, 2-2-2, Nakanoshima, Kita-ku, Osaka 530,
T530 KRERWPZE222=F AV EN Japan

TEL 06-222-9211 FAX 06-202-1419 TEL 06-222-9211 FAX 06-202-1419
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DSM for OSF/1 AXP
DSM for WNT
DSM for Windows 4.0
. HLWDSMAi% v h7—2 78 IV DDP+ « RPC (U E— 7BV Y+ I—)b) BHOMAAS

3 M WAPI DE

L% MTOIA v R Foy5 3 7 %afE&d HM WAPI(Window Application Programming interface) 1<
ST, DSM /N—3 3 6.2 TORITHIEEFI THMLE T,
ssvn(System Structured Variable Names) Dfi

Window 7V = 7 F D8,/ B4 24 5 &I "SWINDOW ssvnzfFA LK 9o ssn ZFIAT S5 &
12 D Window A7V = 7 b OIS REEHE, BERRERKICEETEEY,
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Window &7 =2 hOFEREJBIE
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LET,

Ba—NNy I N—F L DESEERT 5,

WINDOW b5 iy U v 7 Sk
BA DN L ENSECER LET,
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20 ET,
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BURGER
BURGER ;PJ; Fast Food Application demo

GO ; main functin

D INIT

M “$W("W1")="BURGER("W1") ;load window info
D “iESTART ; enter event loop

0

INIT ; initialize
K

K *SH
0

;ttltlltiiiiliiiiiiiiiki Callback Subroutines KkkhkkRAkkhRkhkkkhkhRhkk

CHECK (REASON, AMOUNT) ; checkbox callback

S AMOUNT=SG (AMOUNT)

S GADGET=SP (REASON," *",1),REASON=$P (REASON," ",2)

W !,"You're in CHECK"BURGER; reason=",REASON,", gadget=",GADGET,", amount=", AMOUNT
(IJ AMOUNT D TOTAL (AMOUNT)

DOC (REASON)- ; Document callback

S GADGET=$P (REASON,™ ",1),REASON=$P (REASON," ",2)

W !, "You're in DOC*BURGER; reason=",REASON,", gadget=",GADGET
Q

LIST(REASON) ; list callback
S GADGET= $P(REASON," ", 1), REASON=$P (REASON, " " 2)
W !,"You're in LIST* BURGER, reason=", REASON,", gadget=", GADGET
I REASON—"SELECT" D
;non-standard, to be replaced per spec
7 S ITEM=" lsWEVENT($J, "CHOICE")
. S TEXT="$W("wWl","G", "LIST", ”CHOICE“ ITEM)
.S COST—SP(TEXT," " $L TEXT ")
. T SD("SW("Wl","G", "LIST" "VALUE" ITEM)) S SIGN=1
. E S SIGN=-1
. ;end of non-standard code
; S TOTAL=3G (TOTAL) + (COST*SIGN)
S “SW("wWl","G","TOTAL","VALUE")=$J{(TOTAL,0,2)
.S “§W("wl","G","SB1", "VALUE“) =TOTAL*100
Q
LISTB(REASON) ; Listbutton callback
S GADGET=$P (REASON," ", 1),REASON=4P (REASON," ",2)
W !,"You're in LISTB"BURGER; reason=",REASON,", gadget=",GADGET
Q

LISTE (REASON) ; list entry box callback
S GADGET $P(REASON," ",l{ REASON=$P (REASON," ", 2)
!,"You're in LISTE*BURGER; reason=",REASON,", gadget=",GADGET

65
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WindowkstE A €389 5 7 0 —IVD—EFTT o

"BURGER

~BURGER ("1") = Test Window Specification

~BURGER ("W1", "EVENT", "CLICK") = WINDOW"BURGER("W1 CLICK")

~BURGER ("W1", "EVENT", "FKEYDOWN") = WINDOW"BURGER ("Wl FKEYDOWN")

~BURGER ("H1", "EVENT", "FOCUS") = WINDOW"BURGER("W1 FOCUS")

~BURGER ("W1", "EVENT", "PDOWN") = WINDOW"BURGER("W1 PDOWN")

ABURGER ("W1", "EVENT", "PDRAG") = WINDOW"BURGER("W1 PDRAG"]

~BURGER ("W1", "EVENT", "PUP") = WINDOW"BURGER("W1 PUP")

~BURGER ("W1", "EVENT", "UNFOCUS") = WINDOW"BURGER("W1 UNFOCUS"

~BURGER ("H1","G", "CHECK1", "ACTIVE") = 1

~BURGER ("H1","G", "CHECK1", "EVENT", "CHANGE") = CHECK"BURGER("CHECK1 CHANGE")
ABURGER ("W1","G", "CHECK1", "EVENT", "FOCUS") = CHECK"BURGER("CHECK1 FOCUS")
~BURGER ("W1","G", "CHECK1", "EVENT", "HELP") = CHECK"BURGER("CHECK1 HELP")
~BURGER ("H1","G", "CHECK1", "EVENT", "SELECT") = CHECK"BURGER("CHECK1 SELECT",.5)
~BURGER ("WL", "G", "CHECK1", "EVENT", "UNFOCUS") = CHECK"BURGER ("CHECK1 UNFOCUS")
~BURGER ("W1", "G", "CHECK1","P0S") = 305,135

ABURGER ("W1","G", "CHECKL","TFFACE") = M, FIXED

~BURGER ("W1","G", "CHECK1", "TFSTYLE") = BOLD

~BURGER ("W1","G", "CHECK1", "TITLE") = Fr .50

~BURGER ("W1", "G", "CHECK1", "TYPE") = CHECK

“BURGER ("W1", "G", "CHECK1", "VALUE") = 0

~BURGER ("W1", "G", "CHECK1", "VISIBLE") = 1

~BURGER ("W1", "G", "CHECK2", "EVENT", "FOCUS") = CHECK"BURGER("CHECK2 FOCUS")
~BURGER ("W1", "G", "CHECK2", "EVENT", "HELP") = CHECK"BURGER ("CHECK2 HELP")
~BURGER ("W1", "G", "CHECK2", "EVENT", "SELECT") = CHECK"BURGER ("CHECK2 SELECT", 1)
~BURGER ("W1", "G", "CHECK2","POS") = 305,170

ABURGER ("W1","G", "CHECK2","TFFACE") = M,FIXED

ABURGER ("W1","G", "CHECK2", "TESTYLE") = BOLD

~BURGER ("W1","G", "CHECK2", "TITLE") = Burger 1.00

“BURGER ("1","G", "CHECK2","TYPE") = CHECK

~BURGER ("W1","G", "CHECK3", "EVENT", "FOCUS") = CHECK"BURGER ("CHECK3 FOCUS")
~BURGER ("W1", "G", "CHECK3", "EVENT", "HELP") = CHECK"BURGER("CHECK3 HELP")
~BURGER ("H1","G", "CHECK3", "EVENT", "SELECT") = CHECK"BURGER ("CHECK3 SELECT", .5)
~BURGER ("W1","G", "CHECK3","P0S") = 305,205

~BURGER ("W1","G", "CHECK3", "TFFACE") = M,FIXED

BURGER ("W1","G", "CHECK3", "TFSTYLE") = BOLD

~BURGER ("W1","G", "CHECK3", "TITLE") = Hotdog .50

~BURGER ("W1","G", "CHECK3", "TYPE") = CHECK

~BURGER ("W1","G","DOC1", "ACTIVE") = 1

~BURGER ("W1","G","DOC1", "EVENT", "FKEYDOWN") = DOC*BURGER({"DOCI FKEYDOWN")
~BURGER ("H1", "G","DOC1", "EVENT", "FKEYUP") = DOC"BURGER ("DOC1 FKEYUP")
ABURGER ("1","G","DOC1", "EVENT", "FOCUS") = DOC*BURGER ("DOC1 FOCUS")
~BURGER ("W1","G","DOC1", "EVENT", "HELP") = DOC*BURGER ("DOC1 HELP")

ABURGER ("W1","G","DOC1", "EVENT", "KEYDOWN") = DOC*BURGER ("DOC1 KEYDOWN")
~BURGER ("W1", "G","DOC1", "EVENT", "KEYUP") = DOC"BURGER("DOC1 KEYUP")
ABURGER ("W1","G","DOC1", "EVENT", "UNFOCUS") = DOC*BURGER ("DOC1 UNFOCUS")
~BURGER{"W1","G","DOC1", "FRAMED") = 0

ABURGER ("#1","G","DOC1", "P0S") = 300,290

~BURGER ("W1","G","DOC1", "SIZE") = 14,3,CHAR

~BURGER {"W1","G","DOC1", "TFFACE") = M, SERIF

~BURGER ("W1","G","DOC1", "TESTYLE") = ITALIC

~BURGER ("H1","G","DOC1", "TITLE") = INSTRUCTIONS doc. title:

“BURGER ("W1","G","DOCL", "TYPE") = DOCUMENT

~BURGER{"W1","G","DOC1", "VISIBLE") = 1

o
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