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(THE (LINKED LIST))
The Newsletter of the DECUS Artificial Intelligence SIG
"...It's The Real Thing"

Vol. 3 No. 3 April 1987

FROM THE EDITOR:

On Saturday April 25, the DECUS Artificial Intelligence SIG
will hold an open business meeting at 3PM in the AI/L&T/UNISIG
Suite at the Opryland Hotel in Nashville. The purpose of this
meeting to give SIG members an opportunity to participate in
SIG leadership activities. If you’re an AISIG member or
potential member, you’re cordially invited to attend the
meeting.

AI GETS COMMERICAL
By Terry C. Shannon

Reprinted from Digital Review, Vol. 4 No. 4, February 23, 1986
Copyright (C) 1987, Ziff-Davis Publishing Company

Artificial intelligence has finally taken root in the
commercial computing environment. The hardware and software
that forms the foundation for commercial AI applications is
becoming more powerful and less costly, bringing AI techiques
within the reach of more and more users. General purpose
computers are playing a larger role in AI application
development and delivery, and today’s AI software tools

are easier to use and more functional than their predecessors.

Al's role in the mainstream computing environment has been
constrained by a variety of factors, including inflated user
expectations and the need for specialized AI hardware, software
and developers. In addition, AI has long been regarded as a
solution in search of a problem--the best known AI "success
stories" involve arcane problems such as medical diagnosis and
computer configuration.

The veil of secrecy that once surrounded AI is being lifted by
an informed user community. Users have developed more
realistic expectations of what AI can do as well as the
applications for which AI solutions may be suitable.
Conventional programming is limited to those applications that
have a defined set of actions and results, while knowledge
based programs are most appropriate for ill-defined problems
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that resist solution by algorithmic, step-by-step programming
techniques. Such problems are characterized by sketchy,
uncertain information that is subject to frequent change. 1In
addition, these problems have multiple correct solutions rather
than a single best solution.

Selecting problems that meet the criteria for AI-based
solutions is still easier said than done. DEC AI product
marketing manager Art Beane uses an air traffic control analogy
to describe the type of problem for which an AI-based solution
might be appropriate. "One of the most important elements of
air traffic control is collision avoidance, or ensuring that
two aircraft do not occupy the same space at the same time,"
Beane said.

While Beane’s hypothetical expert system for aircraft collision
avoidance could arrive at any one of a vast number of
satisfactory solutions, no single solution would be considered
ideal or correct. Were the program required to find a single
best solution instead of the first acceptable solution, it
would be too ponderous and unwieldy to arrive at a decision in
a timely manner.

Distribution Management Systems CEO John Landry views the
universe of problems that are candidates for an AI solution as
a pyramid. At the top of the pyramid are the complex, esoteric
problems requiring dedicated hardware and software for an
AI-based solution. "The problems at the top of the pyramid are
not good candidates for commercial AI solutions--there’s little
commercial value in an expert guidance system for a lunar
lander," Landry said.

The remainder of Landry’s AI pyramid is composed of smaller,
less arcane problems that can be solved by using AI technology
in conjunction with conventional hardware and software. "AI's
commercial payoff lies in problems at the middle and bottom of
the pyramid--the vast number of problems that don’t require
dedicated symbolic processing and can be delivered to the
masses," Landry explained.

KNOWLEDGE CZARS

While the reign of dedicated AI processors and esoteric
programming techniques is on the decline (See "Islands Of
Automation," this issue), the scarcity and expense of trained
AI programmers known as "knowledge engineers" still poses an
obstacle to the widespread use of AI technology.

Traditionally, it has been the job of the knowledge engineer to
extract information from a domain expert (the human expert
whose skills are archived in a knowledge based system), code
the information as a set of IF-THEN rules, and put the program
to work performing tasks that normally require human expertise.



In addition to being adept at extracting knowledge from a
domain expert, the knowledge engineer must also know what
specific kernels of information are germane to the knowledge
based system that is being developed. This is a nontrivial
task for a third party, for almost everything that an expert
does involves judgement, heuristic rules of thumb, and a wealth
of background information and presupposed knowledge.

Fortunately, software vendors are attempting to resolve the
knowledge engineering bottleneck so that domain experts can
develop intelligent programs without the assistance of
specialized knowledge engineers.

The expert system shell or toolkit represents one viable
solution to the lack of knowledge engineers. Such toolkits,
which are available for a broad spectrum of computer hardware,
allow domain experts and average programmers to develop
knowledge based systems without the assistance of AI
specialists. These software packages are called expert system
shells because they consist of an inference engine and an empty
knowledge base framework that must be filled with data and
rules by the end user.

THINK SMALL

Expert system shells are not sufficiently powerful for huge AI
development efforts, but massive AI applications that consume
vast amounts of hardware, software and human resources are
being replaced by less expensive, more manageable projects as
AI dons its commercial garb. "The ’Star Wars' approach to AI
application development has become bankrupt", said Cornelius
Willis, marketing manager for Level 5 Research, a Melbourne,
Florida AI software firm whose products include Insight II, a
PC-based expert system shell.

"Early AI projects helped perpetrate the myth that AI requires
specialized hardware, arcane programming languages, knowledge
engineers, unlimited financing and a five year payback period.
Today, corporations are concentrating on small, manageable AI
applications that can be developed and implemented in-house. A
growing number of firms have found that small knowledge
systems--those that cost less than $50,000 to develop and
field--can be real moneymakers," Willis commented.

Willis also made several observations on the role of the
personal computer in AI application development and delivery.
"Level 5 Research views AI as a way of making computers
applicable to a wider class of problems. Personal computers
definitely are a part of the commercial AI picture. PCs are
not yet sufficiently powerful for academic AI applications such
as natural language processing, but PC-based knowledge systems
are excellent for a wide variety of small, real-world
applications,"” Willis said.
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AT MICROCOSM

When it comes to real-world AI applications, "small" does not
necessarily mean "trivial." For example, the DuPont
Corporation has over 300 PC-based expert systems up and
running. By 1991, the firm expects to have more than 2,000
such programs in use, yielding a 10% increase in net profits.

Dr. Ed Mahler, manager of artificial intelligence for E.I. Du
Pont de Nemours and Co. in Wilmington, Del., is a strong
adherent of affordable AI. "At the time we first investigated
the feasibility of an AI effort at Du Pont, a dedicated AI
hardware, software and training package went for about
$160,000. We decided, if that was the ante, we weren’t going
to play the game--it would take an AI application that produced
a $1,500,000 payoff just to recover the entry fee," Mahler
said.

Undaunted, Mahler formed a task force to investigate
alternatives to big-ticket dedicated AI systems. The dozen
members of the group, none of whom had a background or formal
training in AI, began evaluating more than 40 expert system
shells that ran on Du Pont’s installed hardware base of VAXes
and personal computers.

After Mahler selected several problems as candidates for AI
solutions, his team began building prototype expert systems.
Four months later, Mahler told top level Du Pont executives
that in-house AI application development and delivery presented
tremendous opportunities to the firm. The executives responded
by establishing an AI department under Mahler’s supervision.

Mahler’s efforts have resulted in an ongoing AI application
development effort and an in-house training program that has
made more than 300 employees proficient in the use of Insight
2+ and 1st-CLASS, two PC-based expert system shells for which
Du Pont has purchased site licenses.

The Du Pont team has found that, in general, domain experts can
assume the role of knowledge engineers and produce prototype
expert systems in less than two weeks. Because personnel costs
account for the majority of the AI application development
budget, the the learnability and ease of use of PC-based AI
software packages is a very attractive feature.

Would-be users can choose among a vast array of PC-based expert
system shells that range in price from less than $50 to as much
as $5000. Freedom of choice is a double-edged sword, however,
so the selection of a tool can be a long, involved process.

"The furor over tool selection is baloney, a non-issue," said

Mahler. "An experienced developer should be able to choose an
appropriate software package in no time at all." 1Indeed, the
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selection of a tool should be based on the application at hand
and the developer's personal preferences. "The structure of
the data frequently dictates the shell to use. If the data is
arranged as a checklist or a series of examples, an inductive,
example-based shell is most appropriate. If the problem is
diagnostic in nature, a backward-chaining rule-based shell is
the best candidate," Mahler explained.

Tool selection may well be a non-issue, but the features and
capabilities of the forthcoming wave of AI-based "power tools
for the mind is an issue of concern to AI developers and end
users alike.

Dr. Neil Pundit, manager of DEC’s AI applications group in
Hudson, Mass, said that future expert systems will include more
powerful planning, reasoning and problem solving facilities as
well as friendlier, more intuitive user interfaces.

Pundit also stressed the importance of knowledge acquisition,
claiming that the next generation of expert systems will
feature learning facilities that should help overcome the
knowledge acquisition bottleneck that constrains present-day
expert system programs.

ISLANDS OF AUTOMATION?
By Terry C. Shannon

Reprinted from Digital Review, Vol. 4 No. 4, February 23, 1986
Copyright (C) 1987, ziff-Davis Publishing Company

If the financial analysts and industry experts are correct, the
commercialization of artificial intelligence is having an
untoward effect on one of the tools that has helped make AI a
commercial reality--the symbolic processor or "Lisp machine."

Manufactured by firms such as Symbolics, Lisp Machine
Incorporated (LMI), Texas Instruments and Xerox, Lisp machines
are special-purpose processors with high resolution graphic
interfaces and powerful programming tools that simplify the
development of Lisp-based AI software.

While Lisp machines enhance AI programmer productivity, the
future of the symbolic processor may not be as bright as the
future of commercial AI applications. As AI applications
become de riquer in the mainstream computing environment, the
issues of cost, connectivity and language support will render
Lisp machines increasingly vulnerable to conventional
computers.

"Wall Street is confirming the view that special purpose AI
hardware and software is losing its appeal," said John Landry,
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CEO of Distribution Management Systems, Inc. Landry, the
developer of IMPACT/AE, a COBOL-based material management
software package with an embedded expert system that runs on
IBM and DEC hardware, noted that the popularity of special
purpose AI hardware can be traced to the academic roots of AI
research.

"Most early AI work was conducted in an academic environment,
where researchers had hardware, software and financial
resources to burn. AI developers, who did the majority of their
work in the Lisp programming language, dealt with Lisp's
inherent inefficiencies and large memory requirements by
developing computers with Lisp-specific architectures

rather than by recoding AI applications in conventional
languages," Landry explained.

Restricting AI applications to special purpose hardware is a
strategic error, Landry claimed. "AI applications developed on
dedicated processors should be recoded so they can be deployed
on generic hardware. By rewriting a Lisp program in a language
such as C or COBOL, a developer can integrate AI with the full
spectrum of conventional EDP applications," Landry said.

Landry is not alone in his contention that standalone AI
systems, like strategic hamlets, are powerful but isolated.

The increased emphasis on linking knowledge processing programs
with corporate databases has made connectivity an important
consideration in the AI application marketplace, underscoring
the need for conventional AI delivery systems. "I’'ve talked
with a number of people who invested in dedicated AI hardware
and software only to find that standalone AI applications are
islands of automation," Landry commented.

AI is no longer regarded as "anything written in Lisp," a fact
that is underscored by the development of hybrid AI programs
that include routines written in an AI language as well as
routines coded in conventional lanquages. Many such programs
have been developed at DEC’s AI Technology Center, which has
fielded a number of successful AI applications including a
group of cooperative expert systems that automate the
manufacture of DEC computer systems (See "AI At Work," (THE
(LINKED LIST)), December 1986).

"Most real-world AI applications include both symbolic and
procedural components," said DEC AI marketing manager Art
Beane. "For example," Beane noted, "XCON, DEC’s expert system
for configuring VAX and PDP-11 computers, includes a component
written in the VAX OPS5 production system language as well as
routines written in BASIC, C, COBOL and Fortran. Because of
the language mix, XCON is incompatible with dedicated
processors."



In addition to requiring integration with conventional
programming languages, AI programs frequently must access
databases that reside on remote hosts, making connectivity an
important element of AI delivery systems. The development of
cooperative expert systems that address large scale problems by
the "divide and conquer" technique--using several expert
systems to solve specific subproblems, then passing program
output to a supervisory expert system--will make networking and
data sharing even more critical to the next wave of commercial
AI applications.

Finally, while symbolic processors are touted for their Lisp
execution speed, supercomputers and high-end superminicomputers
such as the VAX 8800 eclipse the performance of dedicated AI
systems. Faster conventional processors, including UNIX
workstations from Sun and Apollo as well as forthcoming DEC
products, will further erode the performance advantage of Lisp
machines.

SECOND OPINION

Not unexpectedly, Lisp machine vendors have a different view of
the future of symbolic processing. AI hardware manufacturers
have begun to embrace Common Lisp, a Lisp dialect that is
rapidly becoming a de facto standard, and are reducing the cost
of their systems to make them more competitive with general
purpose processors. Most Lisp machines now offer support for
conventional programming languages such as C and FORTRAN and
vendors are busy upgrading the networking capabilities of their
products.

Although high-end superminicomputers and supercomputers can
outperform Lisp machines, a symbolic processor is still faster
than a general purpose workstation. Lisp machines enjoy
extensive use in government research applications, including
numerous NASA and DARPA projects, as well as in major AI labs
such as the research facilities at MIT and Carnegie Mellon
University.

On the mainstream computing front, symbolic processors have
been used to develop software products such as Inference
Corporation’s Automated Reasoning Tool (ART), Intellicorp’s
Knowledge Engineering Environment (KEE) and Neuron Data's
NEXPERT, sophisticated tools for building expert systems.

SUPERMICRO ECONOMICS

The introduction of the VAXstation 2000 raises the spectre of
an inexpensive yet powerful AI delivery system that is
completely compatible with existing VMS and Ultrix applications
software, a development that does not augur well for vendors of
specialized AI hardware. Furthermore, DEC's recently announced
AI Solution System, a Local Area VAXcluster that includes a VAX
8500 boot member and eight VAXstation 2000 satellite nodes,

offers AI development groups a powerful yet economical
alternative to dedicated AI systems.
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In the future, users can expect to see more reliance on
conventional computers and workstations as AI delivery systems.
but the evolution of commercial AI will not sound the death
knell for dedicated symbolic processors. The Lisp machine
still dominates research and academic environments as well as
AI application development. Furthermore, the symbolic
processor will remain the tool of choice for AI programmers
whose expertise--and salary--make high performance, dedicated
hardware a cost effective solution.

EXPERTS PONDER THE FUTURE OF MACHINE INTELLIGENCE
By Terry C. Shannon

Reprinted from Digital Review, Vol. 4 No. 4, February 23, 1986
Copyright (C) 1987, ziff-Davis Publishing Company.

Nearly three dozen scholars and industry leaders in the field
of artificial intelligence gathered at the Boston Museum of
Science on January 29 and 30 to explore recent developments in
artificial intelligence and to discuss the societal impact of
this emerging technology.

The colloquium, which coincided with the debut of "Robots and
Beyond: The Age of Intelligent Machines," a major exhibit
sponsored by DEC and The Kurzweil Foundation, featured
participants from the labor and business community as well as
AI pioneers such as Marvin Minsky, Roger Schank, Ray Kurzweil,
Seymour Papert and Joseph Weizenbaum.

Exhibition cosponsor Ray Kurzweil lauded DEC’s support for the
first major program dedicated to exploring the tools and
artifacts of the second industrial revolution. "DEC'’s early
involvement with The Age of Intelligent Machines led to
substantial funding by other organizations. DEC gave the
exhibition credibility--as soon as DEC got behind the project,
other supporters came out of the woodwork," Kurweil said.

THINKING ABOUT THINKING

In addition to discussing the impact of a forthcoming wave of
AI-based "power tools for the mind," the colloquium attendees
grappled with the meaning of artificial intelligence. Like
politics and religion, the semantic meaning of AI is an issue
that leads to spirited debate whenever two or more AI
practitioners strike up a conversation.

"AI is an attempt to figure out the mind by playing with some
very fuzzy ideas about the nature of mind," said Dr. Roger
Schank. "A lot of what passes for AI today, isn’t," Schank
noted, because once an idea works, "it’s no longer AI--it’s
technology."
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The lack of commonly accepted definitions and benchmarks for
intelligence--artificial or otherwise--makes AI a beguiling and
confusing subdiscipline of computer science. "It’'s pretty easy
to mystify people when you’'re an AI person," Schank quipped.
"On the other hand, AI is fun, because it makes you think," he
added.

Schank, a Yale University professor and president of Cognitive
Systems, Inc., a New Haven, Conn., firm that specializes in
natural language processing applications, contends that both
artificial intelligence and human thought processes are
intimately related to creativity.

"We live in an answer-oriented society, but life isn’t like a
theorem or equation. "Creativity depends on finding unusual
explanations instead of relying on stock answers," Schank
noted.

According to Schank, realizing that a predefined explanation
does not answer a question inspires people to "tweak," or
modify, their past experiences so they fit the question at
hand. "Life isn’t like a theorem. People are used to testing
assertions, finding them wrong and then adapting the assertions
to solve problems," Schank said.

Schank contends that the biggest drawback to expert systems is
the fact that they don’t learn. Consequently, such
"intelligent" programs are idiot savants which are incapable of
tweaking stored information to fit new situations.

Schank emphasized his point by drawing a parallel between a
medical expert system and an experienced human physician:
"Would you rather go to a doctor who based all of his diagnoses
on a medical textbook, or would you feel more secure in the
care of a doctor with forty years of experience?," Schank
asked.

Semantic issues notwithstanding, Schank views information
retrieval as one of the biggest implementation problems in AI.
"The problem in AI is the indexing problem," Schank said.
"Knowledge is a massive collection of experiences. People can
retrieve these experiences on demand, a computer cannot,"
Schank added.

Marvin Minsky, the MIT computer scientist who helped coin the
term "artificial intelligence" at the 1956 Dartmouth
Conference, said that AI and expert system technology
represents a departure from the way people have used computers
during the past several decades.

"For more than 20 years, people have been taught that computers
are unconditional, relentless machines. Conventional
programming languages such as Fortran help foster this
attitude," Minsky said.

AI GETS DIGITAL

This attitude is now shifting, thanks to vendors such as DEC
who emphasize the value of AI as a complement to conventional
computing. More than 400 DEC employees are involved in AI
research and applications development, and their efforts are
beginning to bear fruit in the form of AI programming languages
and applications software such as the VAX Performance Advisor
(VPA), an AI-based adjunct to VMS performance management.

Dr. Neil Pundit, manager of DEC’'s AI applications group in
Hudson, Mass., cited several prototype expert systems currently
under development within DEC’s AI technology center. These
include an expert construction time estimator, a translator’s
workstation and an operating system advisor designed to serve
as "the expert down the hall" for novice users of DEC’s VMS and
Ultrix operating systems.

"The operating system advisor examines the user’s current
situation, gives specific answers based on the user’s situation
and plans sequences of DCL commands to carry out the user’s
requests," Pundit said. He added that the operating system
advisor is an internal research project totally unrelated to
the VAX Performance Advisor.

Pundit observed that successfully deployed expert systems have
a number of beneficial side effects. "Expert systems represent
the cloning or proliferation of scarce expertise. Properly
applied, this asset can lead to increased productivity, happier
workers and happier customers. Furthermore, expert systems can
provide consistent answers because they are not subject to
human weaknesses such as prejudice and temperament," Pundit
said.

When questioned about future trends in AI applications, Pundit
said that he expected the next generation of expert systems
will be endowed with enhanced planning and problem solving
capabilities as well as improved user interfaces that will make
the use of AI technology almost second nature to novice
computer users. "Today, most so-called natural language
interfaces are in fact unnatural lanqguage interfaces," Pundit
noted.

Pundit concluded by predicting that the expert systems of the
future will feature knowledge acquisition or learning
facilities. "The capacity to learn and think is more important
than the mere possession of facts. The development of software
that can model deep knowledge and reason about world knowledge
will help extend learning capabilities to expert system
programs."
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ARTIFICIAL INTELLIGENCE AND TOLAS

By Dr. Allen Pinkus, Senior Vice President, Transcomm Data
Systems Inc.

Editor’s note--This case study recounts Transcomm Data Systems
Inc.’s experience in the design and development of a suite of
cooperative expert systems that complement an existing
conventional data processing application. Readers who are
familiar with the history of XCON are likely to see a number of
parallels between DEC’s experience and that of Transcomm.

Two years ago, GSI Transcomm embarked on a major development
effort with the Carnegie Group Incorporated to explore how AI
technologies can be used to significantly expand the
capabilities of Transcomm’s TOLAS business applications
software. The strategic objective of this ongoing project is
to identify those crucial decision-making tasks which people
perform routinely within the TOLAS business environment,

and to devise a means for replicating those capabilities in the
software by expert systems which can assist end users.

Two key business areas related to sales order processing were
selected for the initial investigation--telemarketing and
credit checking. These were chosen not only because they
represent activities which are critically important to any
distributor operating in a competitive market, but also
because, from a technical standpoint, they are instances of two
different classes of AI problems and would permit us to
evaluate a broader range of system design techniques. And
since both cases deal with that crucial moment in time called
"selling," benefits derived from the project would produce a
maximum return for future TOLAS users.

Instances of AI Within TOLAS

The means by which AI technologies might be installed within
TOLAS vary, depending upon the kinds of business problems being
considered. Developing an AI system to assist sales and
telemarketing entails a design which would be loosely coupled
to TOLAS, having access to the database but not necessarily
being connected to the program’s standard functions. Such an
expert system would serve as an intelligent assistant to the
salesperson during a sales encounter by providing a high level
of customer service while simultaneously attempting to

fulfill corporate goals.

The system would draw from its own expertise and planning
capabilities to retrieve information pertaining to products,
inventory conditions and customer history. It would need to be
flexible, depending on what transpired during a sales episode.
For example, like an eavesdropping sales manager, the program
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wonld "whisper" advice and strategies into the ear of the
salesperson without interrupting the flow of his sales
presentation.

As contrasted with an expert telemarketing assistant, an
AI-based credit checker need not be interactive at all--except
for its ability to explain its decisions upon request.

Instead, the credit checker could be implemented as a
subroutine which would be invoked as necessary during sales
order processing to advise on the appropriateness of shipping a
particular order on credit terms. Since it is tightly
integrated with an existing, conventional software application,
we refer to the credit checker as an embedded expert

system.

Credit checking, like most conventionally programmed TOLAS
functions, relies on a straightforward numerical comparison of
order and invoice values with a predetermined customer credit
limit. But more sophisticated decision making, which evaluates
both qualitative and quantitative information and considers
aspects of both the customer and the order beyond the dimension
of pure liability, might be far more effective in balancing
risk against reward. For example, how should profitability,
historical buying trends or future business potential affect
the decision to ship and order? Wwhat percentage of a
customer’s credit limit should be allowed to be exhausted on a
single sales order? And should such decisions be influenced by
the type and stocking level of those items which the customer
is ordering?

In both telemarketing and credit checking, the optimal way to
make critical decisions would likely involve the collaboration
of several business experts, each of whom possessed a cursory
knowledge of the corporation’s operations, policies and goals
as well as significant expertise in a specific business area
such as accounting, inventory or sales. 1In this scenario, each
expert would have access to a reservoir of pertinent
information and each would rely on a collection of personal
decisionmaking rules based on past experience. Although such
experts do exist within every business organization, there is
no practical way to employ their expertise in every routine
business transaction.

Consequently, GSI Transcomm views AI and expert system
development as the process of extracting, analyzing and
modeling the expertise of corporate domain experts and
incorporating this knowledge, where appropriate, within the
basic operational structure of TOLAS. We feel that this
application of AI technology can extend the functionality of
our existing software products by making them more responsive
to difficult and conflicting business decisions so they can
more effectively fulfill corporate goals.
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GSI Transcomm has developed working prototype expert systems
for both the telemarketing and credit checking problem domains.
The credit checker is an example of a "compensatory expert
system” since it uses voting rules to determine whether a sales
order should be shipped. The more complex telemarketing expert
system, called TeleStream, involves a collection of cooperating
mini-expert systems representing business managers from a
firm’s sales, inventory and marekting departments. While more
complex, we feel that TeleStream represents a much greater
potential since it could dramatically improve sales
effectiveness among TOLAS customers whose markets are highly
competitive and expanding more rapidly than their ability to
hire and train additional salespeople.

Implementation Issues

Most of the expert systems developed to date address a
relatively complex problem within a narrow domain. Rarely have
developers attempted to ‘embed scaled-down versions of such
systems within the framework of an existing application such as
TOLAS. Furthermore, expert systems have typically been
programmed in a single AI language or through the use of a
single set of AI development tools. Therefore, the first
challege we faced was the selection of the most appropriate
programming vehicle for implementing the prototype expert
systems within TOLAS.

The most efficient technique for us to have used would have
been one of the growing number of AI tool kits or expert system
shells. Such systems typically provide a facility for
expressing rules gleaned from domain experts, a knowledge
representation paradigm, an inference engine for rule
processing, and a user interface. Although we used a
proprietary GSI system called "Zero+" for some of our original
work on the credit checking problem, we rejected this approach
because of the software’s expense and technical incompatibility
with TOLAS.

We also considered writing our expert systems in VAX BASIC, but
soon rejected this approach. While it is often possible to
recast a program into an imperative language such as BASIC to
achieve maximum run-time performance on conventional hardware,
the language is inappropriate for expressing AI problems during
the prototype phase. We learned that although we could express
decision rules in BASIC through the use of IF-THEN-ELSE
constructs, the language does not provide reasonable control
structures for rule selection, evaluation and execution. 1In a
sense, a program written in BASIC cannot evaluate itself--since
its statements are compiled, a basic program cannot treat its
rules as data. Furthermore, BASIC does not provide the kind

of data structures normally required by an expert system, such
as goal trees, attribute lists and, most importantly, a
well-defined working memory.
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After considerable research, we decided to do our preliminary
work in OPS. OPS, an acronymn for Official Production System
language, was originally developed at Carnegie—Mellop )
University by Charles Forgy and others for use in building
"production systems." A later version of the language, OPS 5,
was used by CMU researchers in collaboration with DEC knowledge
engineers to build the XCON computer configurator and
subsequent expert systems.

We considered using DEC’s OPS 5 implementation, but decided
that its performance was not adequate for the real-time
responsiveness required by our proposed applications,
particularly in the case of the telemarketing assistant.
Instead, we selected a more advanced version of the language,
OPS-83. Developed by Forgy’s current company, Production
Systems Technologies, OPS-83 is written in the C language,
making it both fast and potentially portable outside of the
VAX/VMS environment.

Several additional factors influenced our selection of OPS-83
as the most suitable prototyping and development language for
our applications. Chief among these is the language’s
provision of conventional imperative programming structures
fashioned after Pascal. Despite its favorable features,
however, OPS-83, like other common AI languages, lacks powerful
programmer—friendly techniques for database access and screen
management.

Consequently, from a software architecture standpoint, we
decided to develop TOLAS’ expert system prototypes using a
mixture of techniques: rule processing and decisionmaking using
0PS-83, coupled with VAX RMS database management and our
proprietary Advanced Screen Management routines implemented in
VAX BASIC.

Creating systems in a mixed language environment presented a
number of challenges, the first involving the requirement to
devise a bridge between VAX BASIC and OPS-83 to allow the
development of unified expert systems. The software bridge
finally developed uses message send/receive techniques that are
also used in other parts of TOLAS, such as TQUMAN, which )
supports the Sales Order Picking Ticket processor. The bridge
allows each of the expert systems envisioned for TOLAS to be
partitioned into two pieces: an OPS-83 section which performs
rule processing, and a VAX BASIC component which performs RMS
database access, conventional processing and user interaction
via TOLAS Advanced Screen Management functions.

The OPS-83 control structure determines the decisionmaking
strategy to follow given the specific problem context, and also
formulates alternative strategies when needed. Furthermore,
OPS-83 executes the decision rules which have been defined
based on whatever conditions exist at any given point in time,
i.e., the contents of working memory.
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The hybrid system works in a very straightforward manner.
OPS-83 sends requests for information to the VAX BASIC
component of the application, which in turn accesses the TOLAS
database for information about customers, orders, inventory and
prices. Alternatively, the OPS-83 module will query the user
to supply necessary information which is not organic to either
component of the application.

Once the requisite information is collected, it is passed
across the software bridge to OPS-83 where it is loaded into
working memory for further evaluation, analysis and
decisionmaking. The overall control of the process is
performed by a high-level BASIC program which can be called
from the standard TOLAS software.

With the integration of AI and expert system technology into
the standard TOLAS product, we have created what we feel is a
state of the art application software system. We also feel
that the performance of this hybrid application more than
justifies the many challenges and problems we encountered
during development.

NEW PROLOG COMPILER AVAILABLE FOR VAX/VMS SYSTEMS

Expert Systems International has released a VAX version of its
PROLOG-2 interpreter and compiler. Based on the standard
Edinburgh syntax, VAX/VMS PROLOG-2 is supported by a variety of
programming aids, including online, context-sensitive,
user-extensible help files, a Prolog source code verifier and
cross-reference facility similar to the C language’s "lint"
utility, and a complete window-based Prolog Development
Environment.

VAX/VMS PROLOG-2 is a compatible superset of DEC-10 Prolog and
Expert Systems International’s VAX/VMS PROLOG-1. Some DEC-10
Prolog features are handled more efficiently, but a DEC-10
compatibility module allows pure DEC-10 Prolog programs to run
directly on VAX/VMS PROLOG-2. 1In addition, the new compiler
can incorporate modules written in other languages, allowing
programmers to develop standalone and embedded mixed language
applications.

According to Expert Systems International president Angelos
Kolokouris, compiled VAX/VMS PROLOG-2 code runs up to ten times
faster than interpreted code. The performance increase is
achieved through such techniques as automatic clause indexing,
programmer-controlled or automatic garbage collection and
support for Mode Declarations hat let the compiler generate
optimized code.

The PROLOG-2 package is supported by a library of commonly used
procedures as well as source code for an automated theorem
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prover and a Lisp interpreter. For more information, contact
Expert Systems International, 1700 Walnut Street, Philadelphia,
PA 19103 (215) 735-8510.

AI EVENTS CALENDAR
By Jim Sims
March 30- April 3

1987 IEEE International Conference on Robotics and

Automation

IEEE Council on Robotics and Automation

Radisson Hotel and Raleigh Civic Center
Computer vision in robotics, Robot kinematics and
control, mobile robots, and Expert Systems. Workshop for
Advanced Computer Architectures for Robotics and Machine
Intelligence on April 3.

Robotics

North Carolina University

Division for Lifelong Education

Box 7401

Raleigh, NC 27695-7401 (919) 737-2261

April
1-8
Industrial Robots/Assembly Technology ’87
part of Industry ’87
Hanover Fairgrounds, Hanover, West Germany

Hanover Fairs USA Inc.

103 Carneige Center

P.0. Box 7066

Princeton, NJ. 08540 (609) 987-1202

6-10
AISB-87
Society for the Study of Artificial Intelligence and the
Simulation of Behavior
University of Edinburgh
Vision, Robotics, Cognitive Modeling, Learning and
Memory, and Natural Language Processing.

Dr. Chris Mellis

Program Chairman

AISB-87 Conference

Arts D Building

University of Sussex

Falmer, Grighton, BN19QN, UK
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20-24

Second Symposium on Complexity of Approximately Solved
Problems
System Developpment Foundation
New York City
All papers are by invitation.

Susan Maser

450 Computer Science Building
Columbia University

New York, NY 10027 (212) 280-8832

22-24

AI 87 Third Annual Conference/Exhibition on Artificial
Intelligence and Advanced Computer Technology

Digital Design Magazine, DM Data Inc., Society for Computer
Simulation,

USAI, & Applied AI Reporter

Long Beach Convention Center, Long Beach, Ca.

Tower Conference Management Co.
331 W. Wesley Street
Wheaton, Il1. 60187

23-24

18th Annual Pittsburgh Conference on Modeling and Simulation
Univ. Of Pittsburgh, Pittsburgh, Pa

Marlin Mickle
Conference Co-chairman
Univ. Of Pittsburgh
School of Engineering

Pittsburgh, Pa. 15261 (412) 624-4141

27-28

Twenty-Fourth Annual Rocky Mountain Bioengineering Symposium
Fargo, N.D,
see descrip for Northeast Bioengineering Conference above
CFP
200 words max, double spaced by Dec 5 to
John D. Enderle
Program Chairman
Div. of Bioengineering
Dept. of Electrical & Electronics Engineering
North Dakota State University
Fargo, N.D. 58105 (710) 237-7689
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May
13-15

27-30

ROBOTS 11

Jeffery Burnstein

Robotics Industries Association
900 Victors Way

Ann Arbor, Mi 48106

r87

Seventh Annual International Workshop on Expert Systems and
Their Applications - Avignon '87

Avignon, France .
New implementations, basic tools and techniques, practical
guidelines for applications.

CFP

20 pages max, 5 copies, before Dec 13, to:

Jean-Claude Rault

Workshop Chairman

Agence de l'Informatique

Tour Fiat Cedex 16

92084 Paris-La Defense, France 331-47964314

25-30

International Workshop on Parallel Algorithms and
Architectures
Suhl, GDR

Thomas Zeugmann
Mathematics Dept

Humboldt University Berlin
P.O. Box 1297

Berlin 1086, GDR Telex 011 2823

27-29

Workshop on Qualatative Physics _
AAAI, Univ of Illinois at Urbana-Champaign

Foundational Research, Implementation techniques,
Applications, connections to other areas of AI

Kenneth D. Forbus
Qualatative Reasoning Group
Dept of Computer Science
University of Illinois

1304 W. Springfield Avenue
Urbana, Illinois 61801
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June ’'87

22-25
Second Annual Symposium on Logic in Computer Science
Ithaca, N.Y.
Abstract data types, foundations of logic programming,
software specifications, logic-based languages, logic in
complexity theory.
CFP
2500 words max, 16 copies, by Dec 9 to:
David Gries
Program Chairman-LICS
Dept. of Computer Science
Cornell University
Ithaca, N.Y. 14853 (607) 225-9207
28-July 1
ACM/IEEE Design Automation
Fountainbleau Hilton Hotel, Miami, Fla
Design Automation Conference
1730 Massachusetts Ave., N.W.

Washington, D.C. 200036-1903 (202) 371-0101

July 87

12-18
AAAI-87 Sixth national Conference on Artificial Intelligence
Seattle, Washington
Science and Engineering Tracks

Call for Papers to:
AAAI-87
American Association for Artificial Intelligence
445 Burgess Drive
Menlo Park, Ca. 94025-3496

August '87

23-28
IJCAI-87 10th International Joint Conference on Artificial
Intelligence
Milan, Italy
Separate tracks for Science and Engineering

CFP - due by Jan 5,1987
John McDermott

Dept. of Computer Science
Carneige-Mellon University
Pittsburgh, Pa. 15213
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Conference Information

Alan Bundy

Dept. of Artificial Intelligence
University of Edinburgh

Sep
21-

Oct

5-7

80 South Bridge
Edinburgh, EH11HN, UK

t

25
European Congress on Simulation Conference and Exhibition
Prague, Czechoslovakia

ECS ’'87

c/o Director , Institute of Computer Sciences
Czeckoslovak Academy of Sciences

182 07 Prague

P.O. Box 5, Czeckoslovakia 846669

Spatial Reasoning and Multi-Sensor Fusion

AAAI

Pheasant Run Resort St Charles, Ill.
Spatial Reasoning, Multiple sensor inputs, Spatial
Planning, Formal Theory, Fusion of sensory inputs,
Evidential Reasoning

CFP to:

Su-shing Chen

Dept of Computer Science
University of North Carolina
Charlotte, NC 28223
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Wish List Submissions

Al Metzinger

901 Elmgrove Road, Rochester, NY 14612
Eastman Kodak Co.

(716) 726-1226

CDD

Hidden CDD node data

When a CDD node is backed up and then restored
to a different node. The objects in the new
node retain node information from the original
node which cause problem when DBO/create in
run. Would like a qualifier on the restore to
tell DMU to change the original node
information in the objects to the "new node".
It is also frustrating in that there is no way
to show this information. The problem is that
the contents of the node copied are placed
there by DBMS and have to be modified by DBMS,
we have a feature to do this with
DBO/INTEGRATE.

Suggestions: wuse copy, no backup; when you
refer to data definitions from other data
definitions, use relative path when ever
possible.

Tom Rassieur

5711 East Park Avenue, St. Louis, MO 63110
Paulo Products Co.

(314) 647-7500

CDD

Allow use of DCL rights identifiers in CDD
protection

DCL authorize utility allows assignments of
users to categories via rights list idenfiers;
yet, one needs to name each of these users
explicitly in CDD in order to allow them to use
DATATRIEVE to access files opened to them via
the rights list.

This functionality currently exists. Check

that you grant access to all CDD definitions
associated with the domain: the record, the
domain, and any procedures.

Larry Goodhind
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P.O. Box 1044

Sharp Microelectronics

(206) 253-8000

CDD

1.0+

Could we have a dictionary instead of a file
cabinet

Description

Large applications (like multi task ACMS
applications) have lots of related pieces. I
know about the difference between
Active/Passive Dictionary. I want to know how
many more DECUS’s I have to go to before we get
nofication that you’re at least working on it
as a product.

A dictionary that warns of inconsistancy
(rather than fixes) is good enough, save
philosophy for people who don’t heed
performance.

Digital is actively investigating new data
dictionary functionality, with an eye to better
serving the needs of related VAX information
architecture products -- including ACMS.

Walter Romijn

2235 Meyers Avenue, Escondido, CA 92025
Userware

(619) 745-6006

RDB

2.2

It would be useful if on a transaction that is
stated with no reserved relations, that it
could be stated that relations accessed could
be locked shared write rather than shared read.

We have lots of locking contentions and dead
locks. Where two processes have a read lock on
a record in the relation and both try to
promote to a read lock. These transactions are
usually very short but of high volume. These
occur of records containing sequence numbers.
In most cases the occurrence of a dead lock far
outweighs the consequence of a wait for a lock.

We are looking at a number of ways to reduce
contention and deadlocks in future releases of
RDS/VMS. We will consider your request as part
of this on-going effort.
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Chris Carvalho

5200 NE Elam Young Pkwy., Hillsboro, OR MS#JF1-73

Intel Corp.
(503) 681-4710
RDB

Ability to store structures in RDB fields in
addition to current scalar data types.
suggested structures are 1) arrays 2) record
definitions similar to PASCAL or DTR.

DEFINE RELATION TEST DATA DESCRIPTION IS
LOT NUMBER
~ DATATYPE TEXT SIZE 10.
TEST RESULTS
"DATATYPE ARRAY [0..500] OF REAL. >this is

TEST_NAMES >what
DATATYPE ARRAY [0..500] OF TEXT >I
SIZE 10. >want

END TEST DATA RELATION.

Benefits:

1. Avoids performance/disk space problems
that occur when normalizing very long
lists (occurs clauses) used with DTR/RMS.

2. Data stored in structured types can be
indexed, allowing efficient access by
subscript.

There have been a number of requests at this
DECUS for support of additional datatypes
including user defined types. We will take a
look at this as a future enhancement to DSRI an
RDB/VMS.

David Fong
Intel

(503) 681-4701
RDB

Have RDB support arrays.

See response to Intel wishlist item from Chris
Carvalho.
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John Doyle

2550 Mercantile Drive, Suite C, Sacramento, CA
95670

Steiner, Levi & Co.

(916) 361-7181

RDB/VMS

L.l

Support packed decimal datatype directly

This is needed to get around the traditional
round-off problems that occur with
floating-poing numbers.

We will consider adding packed decimal support
as a future enhancement to DSRI and RDB/VMS.

In the current product, it is possible to avoid
rounding problems by declaring the data item as
a scaled (word/longword/ quadword) in the
database and as packed decimal in the
application program. RDB/VMS will then read
the scaled value and convert it to packed
decimal (and visa versa).

Adrian Vulpas

8200 W. Tower (R&D), Milwaukee, WI 53223
Marquette Electronics

(414) 355-5000

RDB

2.2

Fortran RDB Preprocessor: Allow F77
"Record.Field" syntax on the lefthand side of a
RDB GET statement.

structure /x/
integer*2
end structure

myfield
record /x/ myrecord
&rdbs& get

&rdbs& myrecord.myfield=relation.*tribute

We will look into this.
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Paula Cowley

P.O. Box 999, Richland, WA 99352

Battelle Northwest

(509) 375-2282

RDB/VMS

2.1+

Provide a facility for a read-only RDB data
base that exists on WORM (write one, read-many)
media. This would be used in conjunction with
the data distributor.

I want to periodically make snapshots of my
data base and distribute them to remote sites
where they will use the data base in read-only
mode. RDb cannot currently handle a database
on a WORM media because even in read-only mode,
it writes to header records. Separate these
areas and put them on a disk and allow the bulk
of the data to exist on the non-updatable
media. Better yet, allow me to partition my
data base so a portion of it is read-only but
another portion is on a conventional write-many
media.

We are looking at ways to support archival
media such as WORM for a future release.

Bryan Owen

P.0.B. 188, Longview, WA 98632
Weyerhaeuser

(206) 425-2150 ext. 5232

VAX RDB

2.1

Support "last" as "first" is supported in
RSE’s. or provide the means to "store" new
records to the top of the DB.

This feature would eliminate a lot of I/O & CPU
required to access current records in databases
whose records are sequential with time.
ie: for last 24 h in hourly data
print h.timestamp, h.hourly reading
end for -
Please! This will help alot!

Data stored in an RDB database is inherently
unordered. To achieve the results you desire
define an index on the date/time in the record
and issue a query such as:

For P in Port with time > (time-24 hours)
Print...
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Larry Goodhind

10510 NE 47th Street, Vancouver, WA 98667
Sharp Microelectronics

(206) 253-8000

ACMS

2.n+

Change default $NOMENU to include path of
selection prompt

Create field in nomenu menu form to display
current path.

o +
! SYS APP Task !
! Selection: !
1 !
o +

Digital has it now. See Application Definition
Guide Chapter 5, "Modifying the Standard ACMS
Menu Format"

The MENU HEADER RECORD sent to the request

includes a field Menu_Path, the sequence of
menus, identified by keyword, that the user
followed in reading the current menu.

Larry Goodhind

10510 NE 47th, Vancouver, WA 98667

Sharp

(206) 253-8000

ACMS

2.n+

Include a multi-threaded AST Agent example

The agent examples in the distribution of ACMS
are both single-threaded and synchronous, could
get an AST-multi threaded CP agent example?

Reasonable request. Too late to include in
ACMS V2.1. Will try to get in the following
release.

John Vottero

2141 Fairwood Avenue, Columbus, OH 43207
Taytec

(614) 443-4891

ACMS

2.0

Goto previous task
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We would like to be able to say: To go to a
task without losing tas workspaces and without
passing them.

Go to TASK taskname PRESERVING task_rec_name.
To return GO TO PREVIOUS TASK

It is a strong strategy goal of ACMS to provide
capabilities that will allow this.

John Vottero

2141 Fairwood Avenue, Columbus, OH 43207
Taytec

(614) 443-4891

ACMS

2.0

Share procedure servers between groups

We would like to be able to use the same
procedure server in more than one group. 1In
our case, we have a procedure server with only
one procedure which calls TPU to edit RDB
segmented strings. We put this in a separate
procedure server because the duration of the
editing session is relatively long.

This server is defined in almost all of our
groups with a minimum server count of 0. We
make this 0 because the use is not heavy enough
to justify another process for every group. If
the groups could all share the same procedure
server, we could increase min. servers and give
better response to our users.

I assume this server must share workspaces with
the other servers in the group (or you want to
chain to it). The server could be in its own
group. On in its own application.

We are looking very seriously of adding
capabilities which will allow tasks in
different groups have processing steps that use
the same server.

John Vottero
2141 Fairwood Avenue, Columbus, OH 43207
Tytec
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ACMS
2.0
Global user workspaces.

We would like to be able to define a user
workspace that spans groups. I.E. each user
has one copy of the workspace, which is used in
all groups the user may enter.

We are looking very seriously at adding
capabilities which will allow this.

John Vottero

2141 Fairwood Avenue, Columbus, OH 43207
Taytec

(614) 443-4891

ACMS

2.0

Login and group entry tasks.

We would like to be able to define, by user, a
task which is executed at login.

We would like to be able to define, by group, a
task which is executed when a user selects a
task in the group.

These are things we’ve always wanted to do.
Right now we don’t consider them critical. The
good news is that they look like small work
items, so they might show up in the medium
term.

Larry Goodhind

10510 NE 47th, Vancouver, WA 98667

Sharp

(205) 256-1943

ACMS

2.n+

Provide generic CLI style server interface for
DTR, and user developed DCL style servers.

Currently DTR servers and user DCL servers are
image activated every call. Could a mechinism
be developed with creates a reusable DCL server
with options like a procedure server. I.E.
Initialization Command= "QSTART" TASK IS
":REPORT A" by creating a channel to the
process for funneling strings to parse into
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the image.

We've thought about this before. Right now our
strategic direction is to enhance the
capabilities of the system using procedure
servers. We think of DCL servers as a
convenience rather than as central piece of the
architecture.

But we’ll keep your suggestion in mind.

L. Goodhind

P.0. Box 1044

Sharp Microelectronics Technology

(206) 256-1943

ACMS

2.n+

Provide server creation "high-water" stats

Record the highest level that server creations
reach and display in $ACMS/SHOW APP for tuning
purposes.

In general we're looking seriously at ways to
enhance the performance monitoring capabilities
of the system.

Right now there’s a way to get this
information. ACMS/ SHOW APPLICATION/CONTINOUS
give minimum/maximum active server processes.
That’s only min/max for the time you’re doing
the SHOW. If you want a long period, try
running the command in a batch job and getting
the information from the batch log.

David Allen

1182 Market #216, San Francisco, Ca
PSP, Inc.

(415) 626-9436

VAX INFO II

1.1

Bundling via products must not preclude the
possibility of backing out a product with
significant problems. Description

There is a known problem with DTR V3.4 when
used in conjunction with RDB. Some indexed
reads are performed incorrectly as sequential
reads. VAXINFO II blocks one from retrieving
to DTR V3.3. 1I appreciate the convenience and

94102

DMS-9

Digital
Response

Submittor
Address
Firm
Phone
Product
Version
Abstract

Description
& Examples:

Digital
Response

Submittor
Address
Firm
Phone
Product
Version
Abstract
Description
& Examples:
Digital
Response :

Submittor
Address :
Firm :

price reduction associated with bundling, but
will have to stop using it if DEC cannot
maintain better quality control of better
abilities to back out.

We recognize the need to control installation
and deinstallation of individual products
within the VAXINFO packages and are actively
investigating this for a future release.

Matt Robuzzi

730 Distel, Los Altos, CA 94022

ASK Computer Sys

(415) 969-4442

DBMS

3.x

We need to be able to add AREAs to a schema
with DDL/ MODIFY, the same way that new RECORDs
& SETs can be added.

This is needed in order to place new records
w/0 having to overflow existing records.
Recompiling the schema is unacceptable, as it
means unload/loading an entire database.

Very, very high on the worksheet and you might
see it sooner than you think. This will be
available in the final release of DBMS V3.2

Joe Deely

Los Altos, CA

ASK

(415) 969-4442

DBMS

3.2

DSRI interface to DBMS so we can use SQL.

A DSRI interface to DBMS has had some initial
investigation, and the development team plans
to investigate it further during the months
ahead.

Philip Kursian
1945 Charleston Rd., Moutain View, CA 94043
Censilium, Inc.
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(415) 940-1400

DBMS

3.0

Please document, and continue to support, the
capability to assign logical DBM$BIND BUFFERS
on a per-process basis.

Under DBMS V2.2, this logical was provided to
allow an individual process to select an
optimum number of buffers for its run unit.
Under DBMS V3.0, this logical still appears to
work, but is not documented. This flexibility
is important in TP environments using
simultaneous online/batch/maintenance run
units.

The DBMS V3.1 documentation provides
information on how to use the logical bind
parameters.

Philip Kurjan

1945 charleston Rd., Mountain View, CA 94043
Consilium, Inc.

(415) 940-1400

DBMS

v3.0/3.1

Fix DBO/VERIFY/READY=CONCURRENT; SUPPORT
DBO/VERIFY/ READY=BATCH (RETRIEVAL)

This capability is required for nonstop
operation some of our customers report full
DBO/verfity takes up to 16 hours.

The DBO/VERIFY/READY=CR bug has been fixed for
v3.2 of DBMS. There are currently no plans to
support a ready=batch update mode.

Philip Kurjan

1945 Charleston Road, Mountain view, CA
Consilium, Inc.

(415) 940-1400

DBMS

3.0/3.1

Fix the DBO/LOAD/CONTINUE facility

our database reloads take 24 hours or more at
large customer sites. Without this facility,
exposure to machine failure during reload is

unacceptable. (we have SPR’d this problem.)
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Joseph Deely

730 Distel Drive, Los Altos, CA

ASK Computers

(415) 969-0002

DBMS

3.2

Be able to see how many times an area is being
hit, how many IO’s are bing done on an area
file over an extended period of time.

The most important item that we have noticed
within benchmarking large systems is spreading
out of the area files across spindles. It
would be nice to our users could could use
DBO/SHOW STAT to determine which files are
being overloaded, so that they could spread out
their I0’'s better. Although we give
recommendations on which areas to spread apart,
no two sites are the same and these
recommendations can only be used as a guide.

Look for the new DBP/SHOW STATISTICS utility in
DBMS V3.2, we are confident that this utility
will provide you with enough information to
analyze problems with your database. If there
are still particular statistics you wish
collected, please submit a QAR or SPR.

Al Metzinger

901 Elmgrove Road, Rochester, NY
Eastman Kodak co.

(716) 726-1226

DBMS

Turn on snaps without shutting down database.

Snaps would be much more valuable to us if we
could turn them on without closing the

We have added this item to our wishlist. The
problem is that to turn snapshots on we would
have to force a database wide quiet point.
This really falls into the category of making
more of DBO/MODIFY concurrent.
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Ben Weleschuk

55 St. Clair Ave. W.
M5WIK3

Esso Petroleum of Canada

(416) 968-5844

DBMS (also applies to DTR)

3.1+

Require a facility to log who made changes to
data using either DBQ or DTR.

Toronto, Ontario, Canada

We currently restrict access to DBQ and DTR.
However, application support people can access
data either on a database (is a DBQ) or in a
flat file (via DTR). They also have
capabilities to change data and on some cases
have to do so if a program bug is discovered
and data is corrupted. Our internal corporate
auditors have expressed to concur that we can’t
tell who made a specific change. Our
requirement, therefore, is some facility that
logs changes made (add, delete, modify) to the
database or flat files: who & when to what
data field.

We now have a new database tools group which
will investigate new functionality such as
audit trails and performance monitors. This,
however, is not a commitment to providing this
functionality.

Al Metzinger

901 Elmgrove Road, Rochester, NY 14650
Eastman Kodak Co.

(716) 726-1226

DBMS

Want ability to get lock information from
application level.

In DBQ you can SHOW LOCKS and see the locks you
have in the database. It would be very
advantageous on a applications level to have
their capability to solve deadlock problems.
Example: Modules could be coded to do a "get
locks" function and then display or dump the
information to a flat tile when deadlocks are
detected. The hooks must already be there in
DBCS because the information can be obtained in
DBQ.

Look for the new DBP/SHOW STATISTICS utility in
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DBMS V3.2, we are confident that this utility
will provide you with enough information to
analyze problems with your database.

If there are still particular statistics you
wish collected, please submit a QAR or SPR.

2) Will add a deadlock/detection fracture to our
wishlist it’s already been on the lot for a long
time.

Philip Kurjan

1945 Charleston Road, Mountain View, CA 94043
Consilium, Inc.

(415) 940-1400

DBMS

3.0

Fix "remote bind" facility

We have SPR’d "Map ID Failure" and "data
overrun" errors within this facility.

This problem is currently being investigated,
and we hope to be able to answer your SPR very
soon.

Ben Weleschuk

55 St. Clair Ave. W., Toronto Ontario, CANADA
M5W1K3

Esso Petroleum of Canada Ltd.

(416) 968-5844

DBMS

3.1

Add DBO/grant for DBQ.

DBO/grant currently works for granting/denying
access to DBO/Backup, etc. Requirement is
DBO/grant DBQ to allow someone access to DBQ.
Default is for a user not to have access.

This item has been requested several times, and
we have added it to the wishlist. The
difficulty lies with how to really protect
against users using DBQ.EXE.

Matt Rabuzzi
730 Distel, Los Altos, CA 94022
ASK Computer Sys
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(415) 969-4442

DBMS

3.x

DBMS needs a "metaphysical reload" capability
allowing one to resize database areas (size
than large or smaller) which would be re-PLACE
all records in those areas a fix up set
pointers.

DBO/UNLOAD and /LOAD require a lot of coding in
order to write the LFL, USL & LSL files
correctly, as well as maintenance in those
files as the schema DDL grows (new records,
sets added). We need "DBO/RELOAD [l area=areal]
old-.roo=spec new_.roo-spec". Obviously this
will require a lot of disk space--for the
database copies and for scratch and sort space.

This request has been addressed in the past,
and it remains on our wishlist. It would be a
large effort, and needs to be investigated
further.

Mary Anne Wentink

6455 Nancy Ridge Drive, Suite 100, San Diego,
ca 92121

STAFS

(619) 693-7927

DBMS

3.2

Need to Download DBMS/RMS files to 4GL for
report/quey on the MICRO products.

We have a large, extremely complex DBMS
database which we would like to be able to
query/report against via MICROVAX and similar
products. The users of the MICROs would be
virtually computer illiterate. Wish names of
downloading DBMS records for user query using a
4GL product.

If DBMS provides a DSRI interface in the
future, perhaps some of this problem would be
resolved. In the meantime you should be able
to use the DBM/UNLOAD utility to move your data
to RMS files

Joseph Deely
Los Altos, CA
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ASK Computers

969-4442

DBMS

3.1

We want a new fast unload/load which is capable
of unload/loading a 2+gigabyte database in a
reasonable time.

To begin with, everybody has a different
opinion on what a "reasonable time" to unload
and load a database is. We will consider
investigating the DBMS load/unload utility for
performance improvements and functionality

Mary M. McCormick

w317,271,/G13 P.O. Box 516, St. Louis, MO 63166
McDonnell Doublas

(314) 234-5285

DBMS

3.0

Allow broadening of check clauses on existing
elements.

According to documentation, check clauses
cannot be modifies. However, we have done it
with no apparent repercussions. It should be
possible to verify that are original check
clause is a subset of it’s modification (e.g.,
old: object-flag, type character 1, check is
(O_F EQ 'Y" or O F EQ 'N’) new:

Object flag.type character 1, check is (O F EQ
'Y’ or O F EQ 'N’ or O F eq 'y’ and therefore
validate that there is no value in the database
that would violate the new check clause.

This is currently a restriction of VAX DBMS,
but we have added it to our wishlist for future
investigation.

Al Metzinger

901 Elmgrove Road, Rochester, NY 14650
Eastman Kodak

(716) 726-1226

DBMS

2272

Prevention of duplicate in a CALC set
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When will DBMS have this feature.

We hope to have code in DBMS 3.2 which will
prevent duplicates in the calc set. Look for
the UNIQUE clause and its documentation.

Mary Ann Wentink

6455 Nancy Ridge Drive, Suite 100, San Diego,
Ca 92121

STAFS

(619) 693-7927

DBQ

rd

Recall feature for DBQ commands.

Recommend allowing user to recall DBQ commands
ala feature available in DCL. The general
complexity of these commands and the repetitive
nature of fetch makes the requirement to retype
the "command before last" a real headache in
the working environment.

We would also like to have a recall feature in
DBQ. 1It'’s already on the wishlist, and
hopefully we will be able to implement it
shortly.

Mary Ann Wentink

6455 Nancy Ridge Drive, Suite 100, San Diego,
Ca 92121

STAFS

(619) 693-7927

DBMS

?

Deny access to current "owner" records of
unconnected sets.

We have discovered to our great discomfort that
once currency has been established on an

"owner" record any attempt to walk up the tree via a "member"

record which is not connected to the "owner"
record will fetch the current record of the
owner type.

Ex. A Al
| ¢ cl / \C2
B / \
Bl B2 B3

DMS-17

Digital
Response

Submittor
Address
Firm
Phone
Product
Version
Abstract

Digital
Response

Submittor
Address
Firm
Phone
Product
Version
Abstract

Description
& Examples:

Digital
Response

Submittor
Address :
Firm :

A, has already been addressed within current
session. User does a fetch on B3 then asks for
B3's owner within C. DBMS returns A, as the
fetched record even though there is no current
connection between the two. Need a warning
statement instead. i.e., state that B3 is not
connected to C vice pulling up an "owner"w
which may have absolutely no logical connection
to the data.

Unfortunately, this is a restriction in VAX
DBMS. We will consider adding new syntax which
may enable you to fetch the actual record you
desire, and not the record which you currently
receive. This has been added to the wishlist.

Wren Hunt

400 Commwealth Avenue, Bristol, vA 24201
Morrison Molded Fiber Glass

(703) 669-1181

VAX TDMS

1.6

Ability to re-define the tab key to the
right-hand side of the keyboard so that data
entry personnel need use only 1 hand to key
input on forms.

Available in V1.7

Robert Schofield

50 E. Algonquin, Box 501C, Des Plaines, IL
Signal Research

(312) 391-3340

TDMS

Allow TDMS to interact (in & out) with D or
F Floating Variables.

Floating numbers must be converted to text for
I/0 with TDMS

No plans to support FP on the form; requires
redesign from FDU through the runtime system.

John Fogg
100 puchaire Blvd., New Bedford, MA 02745
Polaroid Corp
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(617) 998-5848

VAX TDMS

v1l.5

Allow a form field to be mapped to a record
field in floating PT for both input and output.

There is currently no convenient way to do
display and imput of a floating point number on
a TDMS form. Would like, either with fixed
decimal or floating decimal, to have such a
relation be possible. Handling and
out-of-range display could with current error
signaling.

Duplicate question - development is aware of
this-there are no plans to modify this.

Deborah Ann Minich

Build 561 0/72-CO, 1111 Lockheed Way,
Sunnyvale, CA 94089-3504

Lockheed Missile & sPACED

(408) 756-2345

TDMS

1.6

Allow numeric fields to be used on control
field

Currently need to convert numeric fields to
character field for to use as control field.
After causes a duplication fields item in the
records. The other option is have the input
field defined as character this limits using
the range checking in the TDMS form.

Development group will evaluate the impact of
this - numeric control field - duplicate wish

John Vottero

2141 Fairwood Avenue, Columbus, OH 43207
Taytec

(614) 443-4891

TDMS

1.6

Better support for signed quadwords, longwords
with scale-n.

In you have a quadword, scale - 4, I would like
to be able to output, with rounding, and
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display less than 4 dec. postions. During
entry, TDMS should allow left justified entry
of a number in any of the following
forms: 1234
1234.56
-1234.56
1234.56-
1234.56
etc.
etc.

Aware of this problem; no plans to modify how
this works in the near future.

This was a stated wish list item - I didn’t
catch the persons name. Ability to define keys
to go forward or back a specific it’s of fields
- Gold 5 = 5 tabs

Kathy Davidson

1255 Battery, Post Office box 7114, San
Francisco, CA 94123

Tri/Valley Growers

(415) 445-1725

TDMS

1.5

1) Improve Zero Suppress Field Attribute

2) Improve screen>request signed field interface
3) Allow numeric control fields in requests

1) When using the zero suppress attribute for
fields it suppresses all zerox not just the
heading zeros. Therefore, the number 100
displays as 1.

2) TDMS does not convert signed numeric fields
correctly. If you have a field defined as
S9(5)v99 and you leave 6 spaces to the left of
the decimal the screen you get an error, so you
have to either increase your record size or
only allow users, to enter a smaller #

3) We would like to use numeric fields as
control variables. This would be used to
highlight a field if it is not zero; accept one
field based on the value of a numeric field.

4) The FMS fixed decimal data entry procedures

were great. I wish TDMS would have this
facility
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Cursor starts here, characters appear to the
left of the decimal ’till you hit the
decimal...then they appear to the right.

1) Zero Suppress shouldn’t do 100=1. If does,
rebuild RLB & try again. Things were changed
in 1.4. Also zero suppress doesn’t suppress

leading zeroes.

2) ? (this may be caused by the sign/space
problem which is fixed)

3) no plans to fix - massive reengineering in
several components.

4) TDMS supports this for unsigned numerics
only.

DECUS, Fall 1986
Wish List

1 DEFINE KEY CAPABILITY

Abstract:

Response:

Ability to redefine the TAB key to the right
hand side of the keyboard so that data entry
personnel need use only 1 hand to key input on
forms.

This feature will be available in V1.7.

2 FLOATING POINT SUPPORT (2)

Abstract:

Response:

Allow TDMS to interact (in or out) with D_ or
F_Floating variables.

Allow a form field to be mapped to a record
field in floating point for both input or
output.

The engineering effort necessary to provide
floating point support to TDMS would be massive
and would involve changes in most components.
We will keep this suggestion in mind for future
plans, but there are no current plans to add
floating point support.

3 NUMERIC CONTROL FIELDS (2)
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Abstract:

Response:

Allow numeric fields to be used on control
field.

Allow numeric control fields in requests.

Adding support for NUMERIC datatypes in control
fields would require major reengineering of
several components. We will keep this
suggestion in mind for future plans, but there
are no current plans to add this feature.

4 SCALED BINARY DATATYPES

Abstract:

Response:

Better support for signed quadwords, longwords
with scale -n.

TDMS does not support scaled binary datatypes,
and this is likely to remain a permanent
restriction.

5 IMPROVED NAVIGATION

Abstract:

Response:

Ability to define keys to go forward to back a
specific number of fields; for example, GOLD 5
= 5 TABs.

We will keep this suggestion in mind for future
plans, but there are no current plans to add
this feature.

6 IMPROVED ZERO SUPPRESS

Abstract:

Response:

When using the zero suppress attribute for
fields, it suppresses all zeros, not just the
leading zeros. Therefore, the number 100
displays as 1.

This was a problem that was fixed in TDMS V1.4.
Current versions of TDMS display numbers,
including zeros, correctly.

Also, the function of the ZERO SUPPRESS
attribute is not to suppress leading, or
trailing, zeros. As the documentation states,
this attribute governs whether or not to
display a ) when the value of a field is equal
to 0.

7 SIGNED NUMERIC CONVERSIONS

Abstract:

TDMS does not convert signed numeric fields
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correctly. If you have a field defined as

S9(5)V99 and you leave 6 spaces to the left of

the decimal on the screen, you get an error, so

you either have to increase your record size or

only allow users to enter smaller numbers.
Respose: TDMS behaves as described. 1If you have a
signed numeric or packed decimal 7 digits scale
-2 in your record, the corresponding form field
must NNNNN.NN. A form field of NNNNNN.NN will
give $RDU-E-DSTLENGEQ. The reason for this is
that the form field NNNNNN.NN could contain a
maximum value of 999999.99. RDU must ensure
that the corresponding record field is large
enough to hold that value.

8 FIXED DECIMAL DATA ENTRY

Abstract: The FMS fixed decimal data entry procedures
were great.

Response: TDMS supports this style of data entry for

unsigned numerics only.

Do’s and Don’'ts of DSRI

This paper discusses an implementation of the DSRI (Digital
Standard Relational Interface) into a relational applications
generator. The purpose of this paper is to illustrate some of
the techniques used and some of the problems encounted in the
implemenetation of the DSRI. A comparison of the RDO
(Relational Database Operator) implementation of the DSRI and a
direct DSRI implementation is made throughout the paper.

Project Background

The company develops application packages primarily in the
accounting, distribution and manufacturing markets. An
applications generator was built to help develop these packages
to use Digital Equipment Corporations (DEC) Relational Database
(Rdb). This initial implementation of the applications
generator used callable RDO, while the current version
interfaces directly to the DSRI.

The current implementation was done on a MicroVAX II, using VMS
Version 4.3 and RDB Version 2.2
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What is DSRI ?

The DSRI is a set of routines which enables a program to
comunicate with a DSRI compliant database. The DSRI sits
between the application programs and the Relational Database.

DSRI structure.

|Initial App. |
| Gen. Version|

Fomm e Fom Fom e +
| | Rdb | Latest App. |
| RDO | Precompilers| Gen. Version|
I | I I
Fom e e e e +
| I
| DSRI Interface |
I I
ettt R +
I I
| RDB database(s) |
| I
e +

Some of these calls are fairly simple, such as to attach to a
database or to start a transaction, but others primarily for
data manipulation and selection require a language of their own
called BLR (Binary Language Representation).

A set of BLR statements describes a requirement to perform some
action on the data in the database. This complete set of BLR
statements is called a request.

A request is much like a complete program in that it has source
statements which need to be compiled into an internal machine.
representation.

Once the compiled request has been started, data is sent from
the host program to the request via a send call. Data from the
database is sent to the host program via receive calls.

The BLR language contains statements which allow logical
disisions to be made, and a corresponding action to be taken on
the result of the disision. As there is also a two way
communication between the host program and the request, then it
is possible to write a complex request to perform a selection
of actions on the data dependant on parameters passed to the
request.
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Data is passed between the request and the host program in
message buffers.

Data flow between host program and BLR request.

Reasons for conversion to DSRI

1. The precompiler was not suitable as we needed generalized
routines. The fields and relations that were going to be used
would not be defined until execution time. The precompiler
requires that the field names and relation names be specified
when the source is compiled.

2. Programing in ’'C’.
(No pre-compiler)

3. Slowness of the RDO interface.

The main reason for the RDO interface being slow is that
each action to be performed by RDO goes through two
compilers.

The first compile is the interpretation of the RDO
relational data manipulation language into a set of BLR
statements.

The second compile is of the BLR program into the internal
machine code.

Another reason for RDO being slow is that when using

start_stream and end stream RDO will retreive

a record twice. -

a) during the initial stream request when all the matching
records DBKEYS are retreived and stored. (Therefore at
least a read lock would be put on all the records.)

b) during the processing of the stream when the record data
would be retreived and modified.

The early test results gave some very promising figures.
An early timing experiment to retrieve all the global field
names in a database from the relation RDBSFIELDS , excluding

the rdb fields gave the following results: (about 95
fields).
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Using RDBSINTERPRET
Using Precompiler (basic)
Using DSRI equiv

Cpu time 7.32 secs
Cpu Time .95 secs
Cpu time .35 secs
(plus .60 secs initial compile time)

Possible DSRI Implementations

Case 1.
At the start of a retreive all records defined by an RSE and
store their DBKEYS. Process the record stream , accessing the
records by the DBKEYS.

In this scenario, each action becomes a stand alone request.

————————————————— Request break down ------------—————————-—-—=

Request 1 - Read and store all the DBKEYS in a core
array for the RSE.
Array pointer set to the first element
Request 2,3,4... - Each request here is custom built for the

action on the data required, but will always
begin with a fetch of the record by DBKEY.

A fetch simply translates into a shift of
the array pointer to the next element.

Advantages - Involves Simple DSRI requests, where each
can be a complete action.

Disadvantages )
- Data may need to be accessed twice. Once in
the selection process, and then secondly in
the update/modification.

Case 2.

Write one large request.

This large request contains code to:

Start a stream

Fetch a new record.

End a stream

Get a fields data from the current record.
Put data to a field on the current record.
Delete the current record.

Get a records DBKEY.

~NoOous W
e e e e e s .

The store a new record procedure is not included in this list
as it required the storage of data before the add can be
actioned. A separate request was built specifically for the
addition of records.
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The large request is started once, and exists until the end of

the record stream. The host program signals its requirements to
the request through command tokens placed into message buffers.
Data is received from the request via the message buffer.

Advantages
- Only accesses data once.
- No need to recompile requests.

Disadvantages

- Syncronization problems exist between sending
and receiving of data between the host program
and the request.

- Complex BLR requests get written, which are far
more difficult to debug.

- All syntactical errors must be trapped by code
in the host program, so that the request is
not bought to a premature end.

Implementation of Case 2

In our implementation of Case 2 the aim was to get the same
effect as RDO in starting a stream and then being able to do
operations on the ’current record’ in the stream.

The implementation was further complicated as we wished to
reuse compiled requests, so any constants used within the RSE
were also split out and sent to the request as a parameter in a
message. request. Eg in WITH E.ORDER = F.ORDER AND
E.DEPARTMENT = "CAT" "CAT" is the only ’‘static’ target and as
such would passed as a parameter.

Therefore the request has to be started and then let hang
between any get,put,erase that was required. I.e. each request
will have:

A set of RSE targets (received from host)

An RSE

A wait before next receive (to effect a fetch)

A loop that receives a command token

A 'case’ construct (in fact an if-then-else-if list)
which despatches the request to the right spot.

6 Do the comand

Start a stream

Fetch the next record

end a stream

DT WN =

get = send+assignment
put = receive+modify
erase = erase
Get the DBKEY value(s)
7 Loop back to 4
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Each of the above case constructs has to be repeated

once per relation mentioned in the RSE.

The message buffers. Apart from the ’'op-code’

parameters the data parameters were set up as only one

per datatype. Strings were treated slightly differently
in that a standard 30 character buffer was set up,
if a longer string occured for one of the fields in any

of the relations an extra area was assigned.
Segmented strings ?22?
Host Program BLR Request

Send Go sync

Receive go_sync (possible exit)
Send Targets

Receive targets
Send Fetch_sync

Receive fetch_sync 0

Check for EOS

Send op-code+args+data

I
| Receive op-code+args
|
| Perform op-code
|

Receive Data (if reqd)

Loop to fetch_sync

Send end of stream

Performance Increase Acheived

Process Run (1848 records)
Cpu (secs)

RDO 530.94

DSRI 89.18

Maintenance Procedure (Add - Modify - Delete)
Cpu (secs)

RDO 10.44

DSRI 8.63

Data Entry (Order Header plus 3 lines)
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Cpu (secs) (which is fair enough) but more importantly (for the
RDO 17.79 unsuspecting user) also relation fields which don’t affect the

DSRI 14.00 join in any way.

One way around it is to use the RDO method which involves
retreiving all DBKEYs for the RSE using one request and then
re-retreiving individual records by DBKEY (BLR$SK_FETCH) to
perform any reads or writes to the record. (Tacky)

Errors and problems found associated with the current release

1. <field count> in the BLR is not an unsigned byte as in the The other way would be an improvement in the compilation
BNF documentation - its an unsigned word. checking!

2. The <field descriptor> for a segmented string field is not 10. In order to alievate the problems of locking on high
<ss dtype> (ie DSC$K DTYPE QU) on its own - the best contention data, such as sequence numbers for documents,

description is DSCSK DTYPE Q followed by a zero scale byte as special constructs were introducgd that‘a}lowed a secgnd
in theppascal examilEs. -2 Y Y transaction to be started and quickly finished for this type of
updating.
- This has a side effect in that these updates can
not be rolled back with a roll back of the main

transaction.

3. A request can not be compiled before the first transaction
has been started.

4. When retrieving and storing numeric fields it is usually
easier to declare TEXT message parameters and let RDB do the
conversion for you than do the conversions to text yourself.

5. However when using passed parameters as part of an RSE
numeric fields that are passed in text parameters will not work
properly with operators like < & > since comparisons are
lexigraphical, not numeric.

6. Some (M)BLR$K constant values are missing from the
documentation. These are:

MBLR$K_DESCRIPTION_ SOURCE 51
MBLR$K_SUB_TYPE 52
MBLR$K_SEGMENT LENGTH 53

7. Do not attempt to pass a segmented string id to (or
presumably from) a request in a message parameter of type
DSC$K_DTYPE T. This gives a WISHLIST error - presumably because
in the future the contents of the first segment will be
retrieved and passed back if the message parameter type is
TEXT.

8. Undocumented settings for the RDMS$DEBUG_FLAGS logical are
"B" - display the BLR as its being COMPILED
"M" - display the MBLR as its being EXECUTED
"G" - displays the translation of BLR to macro

9. In requests that use an RSE involving more than one relation
RDB currently disallows the modification of any context.fields
(relation fields) mentioned in the RSE. An error (field x is
read_only) is given by RDB at BLR compile time. This INCLUDES
not only the relation fields which represent the join keys
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Contributions

Submissions to this newsletter are constantly sought. A submission can be an article. a
letter to the Wombat Wizard. a technical tip. or anything of interest to people using or
considering the use of Datatrieve or anv 4GL product. Submissions on magnetic media
are preferred but almost any type will be considered.

Contributions for the newsletter can be sent to either of the following addresses:

Editor. DATATRIEVE Newsletter
c/o DECUS U.S. Chapter

219 Boston Post Road. BP02
Marlboro. MA 01752

Donald E. Stern. .Jr
Warner Lambert Company
10 Webster Road

Milford. CT 06460
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Chairman’s Corner

Joe H. Gallagher, 4GL Solutions, Overland Park, Kansas

It is now less than a month until the 1987 Spring Symposium in Nashville. April 8th is
the deadline for discounted registration. You can always wait till you get there to regis-
ter. but you will save significantly if you register early. So do it now.

Only about 10 to 12% of the DECUS membership attend a given symposium. The
amount of information that vou learn at a Svmposium more than justifies the cost of
attendance. If you haven't attended one. you don’t know what you are missing. Don’t be
left out. Join the fun and learning experience.

For those of you who will be attending. plan to participate in the activities of the DTR/
4GL SIG. In last month’s newsletter there is a DTR/4GL Volunteer form. Volunteer to
host the suite for an hour or chair a session. You'll get more out of a symposium if you
put something into it.

There will be an open meeting of the DTR/4GL Steering Committee on Sunday April
26th from 3:30pm to 5:30pm in the SIG's suite (the exact location of the suite will be
posted in the lobby of the hotel).

And don't forget. DTR/4GL Volunteers are meeting in the suite at 5:30pm on April
26th to get their final assignments for the symposium.

There are several new presentations this time - especially in the area of non-Digital
4GL's. I'm looking forward to a good symposium. See you there.

PLEASE NOTE

The telephone number of the SIG's Volunteer Coordinator was incorrectly reported last
month. Susan Krentz's can be reached at (703) 620-0900 or (703) 892-9600.

DTR/4GL Software Clinics at Nashville

The ever-popular DATATRIEVE Software Clinic will again be held at the Nashville
Symposium. This session allows the DATATRIEVE User to obtain one-on-one help from
an experienced DATATRIEVE Wizard. A { intelligent and single ) DTR/4GL SIG repre-
sentative will meet vou at the door and direct vou to an appropriate expert. who will
spend as much time with you and your problems as vou require. All levels of inquiries
are welcomed. from the beginner to the ‘seasoned’ DATATRIEVE professional. As
usual. the experts will consist of Digital DATATRIEVE Developers and experienced
members of the DTR/4GL SIG.
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As part of the SIG's expansion into the 4(GL arena. we will also be offering a VAX
POWERHOUSE Clinic for the first time in Nashville. As has been done with our other
Clinic. experienced POWERHOUSE users will be on hand to provide assistance and
guidance in this new and exciting area.

Both Clinics will be held in the DTR/4GL Campground. and all of our facilities will be
available for use. including a MicroVAX and complete Documentation Sets. You are en-
couraged to bring along any documentation for your problem as you wish. and vou are
assured of going away with a smile on your face and an answer in vour hand.

Because of their location. neither Clinic will be formally listed in the Symposium
Program. so be sure to mark these times down now!

VAX POWERHOUSE Clinic  Tuesday
DATATRIEVE Clinic

April 27 4-6pm
Wednesday April 29 4-6pm

You may arrive any time during the two hours as you wish. although the most crowded
times are usually right at Startup. All the experts will remain in the area throughtout
the entire Clinic.

Coping with Office Automation Products (such as All-In-1
and WPS-Plus) Using Datatrieve - Part 1.

B. Z. Lederman, ITT World Communications, New York, NY

Introduction

Datatrieve is a product which allows easy access to and manipulation of data. In consid-
ering office automation. it is usually thought of as a product to manipulate end-user
data (data bases containing accounting information. telephone directories. personnel di-
rectories. purchase order information. or whatever). What may not be immediately obvi-
ous is the data which must be managed when other office automation products are
used. particularly All-In-1 and WPS word processing. These products create and use
their own database files. and while they also (generally) come with their own utilities
and commands for the proper examination and maintenance of those files. there are
times when using Datatrieve allows faster. easier. or more versatile access or manage-
ment of this information. I will present a number of such uses.

For the remainder of this article. All is an abbreviation for All-In-1. WPS for any ver-
sion of WPS or WPS-Plus. and DTR for Datatrieve.
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The Document Database

The document database (the DOCDB.DAT file) contains the list of documents for each
user of All-In-1 and/or WPS-Plus.

DELETE DOCDB_REC;

R
!

1
1
!
!
]
!
1
!
1
!
1
!
!
0

EDEFINE RECORD DOCDB_REC USING

Document data base (DOCDB.DAT) definition
for WPS and All-In-1.

I don’t recommend adding or deleting documents using
DATATRIEVE (except in emergencies like DOCDB.DAT
corruption). However, it is useful if you want to find
out what VMS file is related to a given document, and to
check to see if there are any documents in a users’
directory which do not appear in the document database,
which happens occasionally when AI1 or WPS regurgitates.

B. Z. Lederman

1 DOCDB_REC.
10 LOOKUP.

The first three 20 level fields are the keys defined
by DEC.

20 DOCUMENT PIC X(36).
20 FOL REDEFINES DOCUMENT.
30 FOLDER PIC X(30).
30 FIXER PIC X(6).
20 REFNUM PIC 9(6).
20 TITLE_HASH PIC X(6).
10 FILENAME PIC X(64).
10 DAF_POINTER PIC X.
10 TITLE PIC X(72) EDIT_STRING T(32).
10 AUTHOR PIC X(30).
10 TYPE PIC X(15).
10 UNUSED_SETUP PIC X(15).
10 FORMAT PIC X(15).
10 KEYWORDS PIC X(50).
10 DATE1.
20 FILLER PIC X(16).
20 CREATED COMPUTED BY CHOICE OF
(IM1 EQ " ") THEN
FN$SDATE("18-NOV-1858 00:00:00.00")
ELSE FN$DATECIDT | "-" | IM1 VIA MONTH_TABLE |
"-19" | 1Y1 | " 00:00:00.00"
END_CHOICE.
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20 MODIFIED COMPUTED BY CHOICE OF
(IM2 EQ " ") THEN
FNSDATE("18-NOV-1858 00:00:00.00")
ELSE FNSDATECID2 | "-" | IM2 VIA MONTH_TABLE |
"-19" | IY2 | " 00:00:00.00"
END_CHOICE.
10 DI1 REDEFINES DATE1.
20 IM1 PIC XX.
20 FILLER PIC X.
20 1D1 PIC XX.
20 FILLER PIC X.
20 IY1 PIC XX.
20 IM2 PIC XX.
20 FILLER PIC X.
20 1D2 PIC XX.
20 FILLER PIC X.
20 1Y2 PIC XX.
10 MAIL_ORIG PIC X(6).
10 F3 PIC X(30).
10 MAIL_STATUS PIC X(8).
10 F2 PIC X(12).
10 DOCNUM PIC 9(6) EDIT_STRING Z(6).
10 DELETABLE PIC X.
10 MODIFIABLE PIC X.
10 DATE2.
20 FILLER PIC X(33).
20 CREATED COMPUTED BY CHOICE OF
(IM2 EQ " ") THEN
FNSDATE(C"18-NOV-1858 00:00:00.00")
ELSE FN$DATECID3 | "-" | IM3 VIA MONTH_TABLE |
"_ n | IY3 | " " l IH3 l 'I: n ‘ II3 l Il: " |
1S3 | "." | 1F3)
END_CHOICE.
20 CREATED_TIME COMPUTED BY FN$TIME(DATE2.CREATED)
EDIT_STRING X(11).
20 MODIFIED COMPUTED BY CHOICE OF
(IM2 EQ " ") THEN
FN$DATE(”18-NOV-1858 00:00:00.00")
ELSE FNSDATECID4 | "-" | IM4 VIA MONTH_TABLE
II_" | IY[. l ”n n ' IH4 | II:II I 114 | II:II l
IS4 | "." | IF4)
END_CHOICE.
20 MODIFIED_TIME COMPUTED BY FNSTIME(DATE2.MODIFIED)
EDIT_STRING X(11).
10 DI2 REDEFINES DATEZ2.
20 1Y3 PIC XXXX.
20 IM3 PIC XX.
20 1D3 PIC XX.
20 IH3 PIC XX.
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20 113 PIC XX.
20 1S3 PIC XX.
20 IF3 PIC XX.
20 F4 PIC X.
20 IY4 PIC XXXX.
20 IM4 PIC XX.
20 ID4 PIC XX.
20 IH4 PIC XX.
20 114 PIC XX.
20 IS4 PIC XX.
20 IF4 PIC XX.
10 VITYPE PIC X(16).
10 DSAB PIC X(16).
10 Fé6 PIC X(45).

’

I cannot find a use for all of the fields. and there are some (F4 and F6. for example). in
which I have never seen any data from AIl or WPS. but they must all be there to
match the defined record length. I'm not sure what the distinction between the two sets
of CREATED and MODIFIED dates is either. but I know they are there. In case you
are wondering where I got some of these field names: I found a form in MEMRES
called DOCDB (there is also one in OAFORM called DOCDBSF for the system shared
DOCDB). and matched up the corresponding fields with a previous record definition
which was obtained by looking for related data areas with the DUMP utility and
Datatrieve. I have not found any forms. menus. or scripts in All that will lead vou to
the DOCDB manipulation form {and I have looked). and once you are in the form it is
typically tedious to use as you can only get one record at a time by using the FIXER
field (entering a FOLDER doesn’t seem to work). It does use FMS to spread the fields
out on one screen. which can be nice. and it will allow you to add. delete. or modify
records. but I prefer Datatrieve: I can always define my own form (or even copy the All
form) and use it from within DTR if | want to.

The key fields look a little odd. but thev match the fields defined by WPS and All: you
can find out about such fields by doing an ANALYZE/RMS or DIR/FULL on a file to
see the fields. or you can look in OA$LIB for the FDL files supplied with the products
and used during such things as document database (file cabinet) re-organization.

There is one very important field which is included in this record definition which is not
usually obtainable within WPS or AIl. and that is the VMS file which contains the
document (the field FILENAME). It happens (a little too often) that the DOCDB.DAT
file becomes corrupted. and then it is necessary to try to coordinate the VMS files with
the documents: this record definition allows vou to obtain a listing of all documents AIl
for WPS) knows about and compare it with a directory listing to find missing docu-
ments or files. If there are VMS files not recorded in the document database you could
add an entry with Datatrieve. though I would recommend you first try using WPS to
create a document and then do a Gold-G (GET) to incorporate that file into a new docu-
ment. If there is an entry in the document database for which there is no file you can
use Datatrieve to delete the entry. though again I would suggest vou first try the docu-
ment database verification procedure supplied for the All-In-1 manager. If the normal
procedures don’t work. then you may want to use DTR to modify the DOCDB.DAT file.
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I also find that it is faster to use DTR to obtain an index listing of all documents than
it is to use AIl.

REDEFINE PROCEDURE DOCDB_REPORT

!

! Fast report of all documents with their VMS file name.
|

1

B. Z. Lederman
!
REPORT DOCDB ON *."file specification”
SET COLUMNS_PAGE = 132
SET LINES_PAGE = 42
PRINT NUMBER, FOLDER, TITLE USING T(48), FILE USING T(24)
END_REPORT
END-PROCEDURE

13-Nov-1986
Page 1
NUMBER FOLDER TITLE FILE
13 DEC mulvey [.DOC3]ZRDQABBSVI.WPL
2 DICTIONARIES PERSONAL DSK3:[SMITHIPERSONAL.LGP
16 0UTBOX Read Receipt for OA$SHARE1:ZRDXBRAEN.TXT
test

9 PLOTS dtrgraph [.DOCYIZRBUASZZA.WPL
15 READ Test Mail Message OASSHARE1:ZRDXBQWZF.TXT

The sample report has been squeezed to fit the newsletter page format. but vou can still
see the information provided. It happens to be sorted by folder because the folder name
forms part of the primary key. but with DTR it is possible to easily change the report
for the format and sort order you want. 1 have even put a Datatrieve procedure like
this one into a form and included it as an All-In-1 application so that users can simply
tvpe one command and have a complete index of their documents sent to their default
printer.

To use a record definition you must. of course. also define a domain. Rather than define
one for every user. you can take advantage of the logical name created for WPS-Plus
users during login to set the correct directory to access from DCL level:

DEFINE DOMAIN DOCDB USING DOCDB_REC ON OAUSER:DOCDB.DAT:

The logical name OAUSER should translate to the directory where your document data-
base is (usually [user. WPSPLUS]). If you intend to use the definition only while you are
within All-In-1 you should be able to specify the file as DOCDB.DAT with no directory.
as All should already have put you into the correct directory specified in your
PROFILE. though you could also assign a logical name similar to OAUSER in the
SYLOGIN.COM file so that the same definition can be used if you access DTR from
within AlIl. or if you go into DTR directly from DCL level. By using logical names. you
can put one copy of the record and domain definitions. and any report procedures. into
a common dictionary rather than multiplying them for every user. You might also want
to define one domain just for the postmaster:
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DEFINE DOMAIN DOCDB_POSTMASTER USING
DOCDB_REC ON SYS$SYSDEVICE:[ALLIN1.POSTMASTE|DOCDB.DAT:

changing the logical name SYS$SYSDEVICE if you have your All libraries on disk
other than the system disk. This way you can look at the POSTMASTER's database
(which may include system wide information such as mail messages) without logging
into VMS POSTMASTER account. or you may not even have to have a VMS account
for the POSTMASTER. This could be important. since the release notes for All-In-1
V2.1 warn against logging into the POSTMASTER account as it can lock out the mes-
sage router and cause mail messages not to be delivered.

In defining the record definition I am covering up the ASCII character string represen-
tations of dates and times in the document database with FILLER. and then using
COMPUTED_BY statements to convert them into Datatrieve standard dates and
times. This may not be strictly necessary for all applications. but it does make it a lot
easier to do lookups and comparisons of dates and times (for example. if you want to
find the documents created or revised on a certain date. or before or after a given date.
etc.). To do the conversion requires a table to translate numeric months into the appro-
priate abbreviated month name.

REDEFINE TABLE MONTH_TABLE
01 : "JAN"

02 : "FEB",
03 : "MAR",
04 : "APR",
05 : "MAY",
06 : "JUN",
07 : "JuLpL",
08 : "AuG",
09 : "SEp",
10 : "ocT",
11 : "NOV”,
12 : "DEC”
END_TABLE

All-In-1 User Environment

This section describes how to manipulate the user environment files. which are used by
AllIn-1 to determine who is allowed to use it. where they are. and what sort of options
are available to that user.

This. section shows how to access files such as OASDATA:PROFILE.DAT. the master
profile file for All-In-1. something that most managers are going to want to reserve to
themselves only.

REDEFINE RECORD AI1_PROFILE_REC USING
01 AI1_PROFILE_REC.
10 USER PIC X(30).
10 USER_INFO.
20 VMSNAM PIC X(12).
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10
10

10

10

10

20 FULNAM PIC X(32).

20 TITLE PIC X(30).

20 DEPART PIC X(24).

20 STATUS PIC X(68) EDIT_STRING T(24).

20 PASWRD PIC X(31).

20 PHONE PIC X(20).
RESERVED PIC X(15).

PRIV.

20 pCL PIC X.

20 SUP PIC X.

20 ERR PIC X.

20 CMD PIC X.

20 SRC PIC X.

20 CPHD PIC X.

20 LOG PIC X.

20 MULTI_NODE PIC X.

20 RSVD_FOR_TCS PIC X.
ADDRESS.

20 ADDR1 PIC X(30).

20 ADDR2 PIC X(30).

20 ADDR3 PIC X(30).

20 ADDR4 PIC X(30).

20 ZIPCOD PIC X(15).
NOTIFY.

20 NOTICE PIC X.

20 BATCH_NOT PIC X.

20 PRINT_NOT PIC X.

20 MAIL_READ_REC PIC X.

20 TICKLER PIC X.

20 ACTITEM PIC X.
DIRECTORY PIC X(68) EDIT_STRING T(32).
FORMLIB PIC X(68) EDIT_STRING T(24).
INIT_FORM PIC X(30).
EDITOR PIC X(10).

PRINTER PIC X(15).
NODE PIC X(13).
PRINT_PORT PIC X.
TERM_MODE PIC X.
MAIL.

20 MAIL_FORWARD PIC X(66) EDIT_STRING T(24).

20 MAIL_REPLY PIC X(31).

20 MAIL_MENU PIC X(10).

20 MAIDES PIC X(10).
CALENDAR.

20 CALTIMEING PIC X(5).

20 SETUSR PIC X.

20 YESDAYS PIC X.

20 STARTD PIC X.

20 ENDD PIC X.
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20 STARTH PIC X(7).

20 ENDH PIC X(7).

20 MEALS PIC X(7).

20 MEALE PIC X(7).

20 CALDAY PIC X.
10 UFLAG.

20 UFLAGT PIC X.

20 UFLAG2 PIC X.

20 UFLAG3 PIC X.

20 UFLAG4 PIC X.

20 UFLAGS5 PIC X.

20 UFLAG6 PIC X.

20 UFLAG?7 PIC X.

20 UFLAG8 PIC X.

20 UFLAGY PIC X.

20 UFLAG10 PIC X.

20 CLASS PIC X(10).
10 LANGUAGE PIC X(20).
10 END PIC X(138) EDIT_STRING T(24).

.
!

If you compare this definition with the screens AIl gives you for user profile addition.
modification. etc.. you will find the fields match {more or less). Since All gives you
access to these fields. why would you use Datatrieve? The answer is that AlIl manage-
ment is oriented to processing one user at a time. If vou want to find out. for example.
which users have DCL access enabled. vou have to go through several menus and
screens to get an index of users. write down their names. then examine them all one at
a time to find the ones with DCL. With Datatrieve. vou can ready the PROFILE do-
main and sav 'PRINT PROFILE WITH DCL = "Y' to find all such users. Similarly.
operations on large numbers of users such as turning DCL access or Logging on or off
for everyone. or finding the users whose accounts point to certain disks and/or re-
assigning them to other disks. are easier in DTR than in All as presently supplied. You
can also use DTR to produce nice formatted reports of all users or groups of users. and
vou can select which information fields are printed in that report. For example:

DTR> for profile print user, priv

RSVD

MULTI FOR

USER DCL SUP ERR CMD SRC CPHD LOG NODE TCS

BOOT Y Y Y Y Y Y N Y Y
CO0K Y Y Y Y Y Y Y Y
GLANTON Y Y Y Y Y Y Y Y
LEDERMAN Y Y Y Y Y Y Y Y

MANAGER Y Y Y Y Y Y Y Y Y

POSTMASTER Y Y Y Y Y Y Y Y Y

DTR> for profile print user, directory, printer
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USER DIRECTORY PRINTER

BOOT SYSSPRINT
COo0K USER$DEVICE:[COOK.WPSPLUS] SYSSPRINT
GLANTON USERSDEVICE:[GLANTON.WPSPLUS] SYSSPRINT
LEDERMAN USER$DEVICE: [LEDERMAN.WPSPLUS] SYSSPRINT
MANAGER SYS$SYSDEVICE:[ALLIN1.MGR] SYSSPRINT

POSTMASTER SYS$SYSDEVICE:[ALLIN1.POSTMASTE] SYS$PRINT

Because All manipulates several files for user profiles. it is not a good idea to add or
delete user profiles using DTR. though it could be done in emergencies or when All
fails to clean up properly after itself.

Another, somewhat less well known. file is OASDATA:NETWORK.DAT. which contains
information on all users who have network or multi-node access (and. I suspect. all us-
ers). If you use a VAX Cluster. then you essentially have a multi-node system. and
there will be a NETWORK.DAT file with something in it. Most managers probably
don't do anything with this file. but there is at least one time it should be looked at.
which may be deduced from looking at the record definition.

DELETE AIT_NETWORK_REC;
REDEFINE RECORD AIT_NETWORK_REC USING
!

Read the ALL-IN-1 network data file.

1
[
! B. Z. Lederman
|
01 AI1_NETWORK_REC.
10 USER_NAME PIC X(30).
10 NODE PIC X(6).
10 DATE1.
20 FILLER PIC X(16).
20 LAST_UPDATE COMPUTED BY CHOICE OF
(IY1 EQ " ") THEN
FN$DATE("18-NOV-1858 00:00:00.00")
ELSE FN$DATECIDT1 | "-" | IM1 VIA MONTH_TABLE |
"_n I 1Y1 I " on l 1H1 | "o l 111 I "en ‘
Is1 | "." | 1IF1)
END_CHOICE.
20 UPDATE_TIME COMPUTED BY
FNSTIME(DATET1.LAST_UPDATE)
EDIT_STRING X(11).
10 DI1 REDEFINES DATE1.
20 IY1 PIC XXXX.
20 IM1 PIC XX.
20 ID1 PIC XX.
20 IH1 PIC XX.
20 111 PIC XX.
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20 181 PIC XX.
20 IF1 PIC XX.
10 FULL_NAME PIC X(32).
10 TITLE PIC X(30).
10 DEPARTMENT PIC X(24).
10 TELEPHONE PIC X(20).
10 ADDRESS.
20 ADDR1 PIC X(30).
20 ADDRZ2 PIC X(30).
20 ADDR3 PIC X(30).
20 ADDR4 PIC X(30).
20 ZIPCOD PIC X(10).
10 NETWORK_ADDRESS PIC X(63) EDIT_STRING T(32).
10 TIMESTAMP PIC X(22).
10 M_NODE PIC X.
10 DELETED PIC X.

'

Most of the fields are self explanatory. and many match the fields you will find in the
PROFILE. but notice the field "DELETED”. T recently had to re-organize my system.
and deleted a lot of old user profiles using the normal All-In-1 menus and procedures. I
found. however. that there were still many (perhaps all) of the old users still in the
NETWORK.DAT file. Most. but not all. were marked as deleted. but still: why take up
space storing profiles on people who aren’t here anymore? In this instance. Datatrieve
is a useful tool for cleaning up when All doesn’t do a complete job of managing it's
own data, and there will be more examples of this later in this article.

The NETWORK_ADDRESS field does not look like a regular node name: the reason is
because it's really a Message Router Gateway type address. used when routing mail to
other networks or mail agents.

DTR> for network print username, node, networkaddress

USER NETWORK

NAME NODE ADDRESS
CO0K SYS30 COOK AT A1 AT SYS30
GLANTON SYS30 GLANTON AT A1 AT SYS30
LEDERMAN SYS30 LEDERMAN AT A1 AT SYS30
LEDERMAN SYS31 LEDERMAN AT A1 AT SYS31
MANAGER SYS30 MANAGER AT A1 AT SYS30
MANAGER SYS31 MANAGER AT A1 AT SYS31
POSTMASTER SYS30 POSTMASTER AT A1 AT SYS30

Time Management (Meetings)

Time Management is one of the applications which is built into All-In-1. It allows a user
to mark a calendar for reminders and action items. and to allow groups of users to
schedule meetings by checking all of the users’ calendars for conflicts. Although most
access to the data is done through All. there are times when the users. and especially
the AIl manager. may need to access and/or manipulate the data outside of AIl. This
section will deal with multi-user time management (meetings).
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To take the easiest case first. here is a definition for OA$SDATA:CALACCESS.DAT.
the file which determines which users are allowed to access which other users’
calendars.

REDEFINE RECORD AI1_CALACCESS_REC
01 AI1_CALACCESS_REC.
10 GRANTUSER PIC X(30) EDIT_STRING T(16)
QUERY_HEADER "User"/"Granting”/"Access"”.
10 ACCUSER PIC X(30) EDIT_STRING T(16)
QUERY_HEADER "Access"/"Given”/"To".
10 READ PIC X QUERY_HEADER "Read”/"Your”/"Calendar”.
10 WRITE PIC X QUERY_HEADER "Schedule”/"for"”/"You".
10 PHONE PIC X QUERY_HEADER "".

.
’

When this domain is printed the fields look like this:

User Access Read Schedule

Granting Given Your for

Access To Calendar You
ERSKINE STEVE Y Y
ERSKINE ELLIOTT Y Y
LEROY REGGIE Y Y
LEROY HOWIE Y N
LEROY RALPH Y N
LEROY SOLON Y N
LEROY JOSHI Y N
LEROY STEVE Y Y
RKELLY VICKIC Y N
STEVE ERSKINE Y N
VICKIC BEATE Y N
VICKIC ERSKINE Y Y
VICKIC IRENE Y N
VICKIC STEVE Y N
VICKIC ELLIOTT Y N
VICKIC RKELLY Y N

The fields and their use should be fairly obvious: each user has an entry for each other
user to which they wish to grant read access and/or scheduling access. What is not
immediately obvious is the first important reason why a manager would want
Datatrieve access to this file. although it becomes apparent when I explain that none of
the persons listed in this domain have access to this system. As mentioned in the pre-
vious article. All-In-1 does not clean up after itself properly. especially when deleting
users. All of the persons you see listed above were deleted from All-In-1 using the nor-
mal System Manager’s functions. but AIl didn't delete their entries from the Calendar
Access files (neither this one or the others shown below). Using Datatrieve. it is easy to
locate and delete all records which have the name of a person who is no longer an All
user in either the GRANTUSER or ACCUSER fields and thus clean up the file. The
other reason is that it is much easier to obtain a quick listing of all users in the
CALACCESS file with DTR than it is with AIl. These two reasons for using Datatrieve
to access All-In-1 data files will appear many times in this series of articles.
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Something to be aware of is that any user with write access to this file can add or
modify records. This is handy if the system manager wants to add new users to have
access to many existing users. or if the manager wants to obtain access to other users’
calendars. but it's not so good if users give themselves more access then they should
have to other users’ calendars. You should check to see that the world has read access
only to the data file: the AIl task image is itself privileged and will still have access on
behalf of the users.

The next file I will consider is OASDATA:ATTENDEE.DAT. the file which contains the
list of meetings and attendees. The record definition for this file is:

REDEFINE RECORD AIT_ATTENDEE_REC
01 AIT_ATTENDEE_REC.
02 MEET_REC.
03 MEET_MATCH.
10 NAME1 PIC X(30) EDIT_STRING T(15).
10 MATCH1.
20 FILLER PIC X(12).
20 DATE COMPUTED BY CHOICE OF
(MM1 EQ " ") THEN
FNSDATE("”18-NOV-1858 00:00:00.00"
ELSE FN$DATE(MD1 | "-" | MM1 VIA MONTH_TABLE |
"o MY | noro | MH1 | e MI1 |
":00.00"
END_CHOICE.
20 TIME COMPUTED BY FN$TIME(MATCH1.DATE)
EDIT_STRING X(5).
20 LENGTH PIC X(4).
10 MATCH1_R REDEFINES MATCH1.
20 MY1 PIC X(4).
20 MM1 PIC X(2).
20 MD1 PIC X(2).
20 MH1 PIC X(2).
20 MI1 PIC X(2).
03 MEETR REDEFINES MEET_MATCH.
20 MEETING_POINTER PIC X(46).
03 ATTEN.
10 ATTENDEE_NAME PIC X(30) EDIT_STRING T(15).
02 MEETRC REDEFINES MEET_REC.
20 MEETING_RECORD PIC X(76).
02 DATA.
10 FLAG PIC X.
10 YES_NO PIC X(3).
10 MESSAGE PIC X(56) EDIT_STRING T(24).
10 APPOINTMENTS OCCURS 6 TIMES.
15 MATCH2.
20 FILLER PIC X(12).
20 DATE COMPUTED BY CHOICE OF
(MM2 EQ " ") THEN
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FN$DATE("18-NOV-1858 00:00:00.00")

ELSE FN$DATE(MDZ2 | "-" | MM2 VIA MONTH_TABLE |
I'-ll | MYZ | n n | MH2 ‘ II:II l Mlz I
":00.00™)

END_CHOICE.
20 TIME COMPUTED BY FNSTIME(MATCHZ2.DATE)
EDIT_STRING X(5).
20 LENGTH PIC X(4).
15 MATCH2_R REDEFINES MATCHZ2.

20 MY2 PIC X(4).

20 MM2 PIC X(2).

20 MD2 PIC X(2).

20 MH2 PIC X(2).

20 MI2 PIC X(2).

20 LENGTH PIC X(4).

10 END PIC X(19).

As before. I am using the REDEFINES clause to take the date and time stored by All
as ASCII characters and converting it into the Datatrieve (and VMS) standard binary
date and time. This isn't strictly necessary to examine the file or for most management
functions. but it does make retrieval by date easier within Datatrieve. Unlike most of
the other definitions you will see in this article. I have not been able to find an All
form which displays this data file. so I cannot be certain that I have the same names
for these fields that AIl uses. and therefore some of the field names may not corre-
spond to their intended use. However. there is an FDL file which has the key defini-
tions. and some of the odd looking REDEFINES and group levels are there so that I
can access the data in the individual fields and still have redefined fields that match the
file keys.

This domains prints out best when 132 columns wide. but as this won’t fit well in the
newsletter I am going to show a listing of two records.

NAME1 : HOWIE

DATE : 30-Aug-1985

TIME : 20:00

LENGTH : 0000

NAME?2 : STEVE

FLAG :

YES_NO : NO

MESSAGE :
DATE : 2-Sep-1985
TIME : 08:00
LENGTH : 0000
DATE : 2-Sep-1985
TIME : 17:00
LENGTH : 0000
DATE : 3-Sep-1985
TIME : 08:00
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LENGTH : 0000
DATE : 3-Sep-1985
TIME : 17:00
LENGTH : 0000
DATE : 4-Sep-1985
TIME : 08:00
LENGTH : 0000
DATE : 4-Sep-1985
TIME : 17:00
LENGTH : 0000

END :

NAME1 : Ivp

DATE : 1-Jan-2010

TIME : 08:00

LENGTH : 0001

NAME?2 : NOT_A_REAL_NAME

FLAG :

YES_NO : YES

MESSAGE : I will be a Llittle late.
DATE : 18-Nov-1858
TIME : 00:00
LENGTH :
DATE : 18-Nov-1858
TIME : 00:00
LENGTH :
DATE : 18-Nov-1858
TIME : 00:00
LENGTH :
DATE : 18-Nov-1858
TIME : 00:00
LENGTH :
DATE : 18-Nov-1858
TIME : 00:00
LENGTH :
DATE : 18-Nov-1858
TIME : 00:00
LENGTH :

END :

You can probably begin to see from these few records some of the reasons for using
DTR to get at this data. As before. removing a user from All does not remove that
users’ meetings from the data file. so DTR can be used to remove them. There also
does not appear to be any mechanism to remove past meetings automatically (notice the
meetings scheduled by IVP. the Installation Verification Procedure. are still present) so
DTR can be used to remove them. Finally. the reason for using the REDEFINES
clauses to put the date into a form where comparisons work well within DTR becomes
apparent when a user tries to go in and remove past meetings. I have not found a way
to get AIl to tell me which past days still have meetings assigned. and the tendency is
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going to be for users to simply leave all past meetings scheduled. Eventually. the 20 MH2 PIC X(2).

ATTENDEE.DAT file is going to be very large. and most of the data within it will be 20 MI2 PIC X(2).
for meetings which already occurred. Using the date comparison within Datatrieve 10 PURPOSE PIC X(60) EDIT_STRING T(15).
makes it easy to find and delete all past meeting records. You could also store them 10 LOCATION PIC X(32) EDIT_STRING T(16).
into a separate domain for journaling if you wish to. but you should keep obsolete data 10 PRIORITY PIC XX.
out of ATTENDEE.DAT or else All performance could suffer. 10 A PIC X(31).
10 NAME2 PIC X(30) EDIT_STRING T(15).
Next comes OA$DATA:MEETING.DAT. the file which contains a list of meetings. 10 B PIC X(60).
REDEFINE RECORD AI1_MEETING_REC
01 AIT_MEETING_REC. Once again this information is easier to read when 132 columns wide. so I will have to
10 MEETING_MATCH. list just a few records here.
15 SCHEDULER PIC X(30) EDIT_STRING T(15).
15 MATCH1. SCHEDULER : ERSKINE
20 FILLER PIC X(12). DATE : 29-Aug-1985
20 DATE COMPUTED BY CHOICE OF TIME : 13:30
(MM1 EQ " ") THEN LENGTH : 0000
FN$DATE("18-NOV-1858 00:00:00.00") DATE : 29-Aug-1985
ELSE FN$DATE(MDT | "-" | MM1 VIA MONTH_TABLE | TIME : 14:00
Mo MYT " " ] MHT | " ) MIT | LENGTH : 000
":00.00") PURPOSE : test meeting
END_CHOICE. LOCATION : my office
20 TIME COMPUTED BY FNSTIME(MATCH1.DATE) PRIORITY : A1
EDIT_STRING X(5). A :
20 LENGTH PIC X(4). NAME?2
15 MATCH1_R REDEFINES MATCH1. B
20 MY1 PIC X(4).
20 MM1 PIC X(2). SCHEDULER : IVP
20 MD1 PIC X(2). DATE : 1-Jan-2010
20 MH1 PIC X(2). TIME : 08:00
20 MI1 PIC X(2). LENGTH : 0000
10 MEETR REDEFINES MEETING_MATCH. DATE : 1-Jan-2010
20 MEETING_POINTER PIC X(46). TIME : 21:00
10 MATCHZ2. LENGTH : 000
20 FILLER PIC X(12). PURPOSE : To test Installation Verification Procedures
20 DATE COMPUTED BY CHOICE OF LOCATION : Charlotte
(MM2 EQ " ") THEN PRIORITY : A1
FNSDATE("18-NOV-1858 00:00:00.00") A :
ELSE FNSDATE(MDZ | "-" | MM2 VIA MONTH_TABLE | NAME?2
"_mn ' MY2 I " on ’ MH?2 ’ "ou I MI2 I B8
":00.00"
END_CHOICE. SCHEDULER : IVP
20 TIME COMPUTED BY FNSTIME(MATCH2.DATE) DATE : 1-Jan-2010
EDIT_STRING X(5). TIME : 08:00
20 LENGTH PIC X(3). LENGTH : 0001
10 MATCH2_R REDEFINES MATCH2. DATE : 1-Jan-2010
20 MY2 PIC X(4). TIME : 21:30
20 MM2 PIC X(2). LENGTH : 000
20 MD2 PIC X(2). PURPOSE : To test Installation Verification Procedures
DTR-18

DTR-17



LOCATION : Charlotte
PRIORITY : A1

A :

NAME?2 :

B :

As before. this domain contains records of obsolete meetings. meetings for persons no
longer using the system. and IVP meetings that are scheduled for the future but really
don’t need to remain in the file once the Installation Verification Procedure finishes.

When cleaning up the ATTENDEE and MEETING files. you should remember that
their use is interlinked: you shouldn't have meetings without attendees. and vice versa.
I have not done much in the way of trving to match up the two files: whenever 1 have
had to clean them up it has been a case of deleting all records which refer to a particu-
lar ex-user or deleting all records of meetings scheduled before a particular date. and
just assuming that this doesn’t leave any non-matched records (this is prabably a fairly
safe assumption). If you do want to try matching things up. then the field
MEETING_POINTER. which is a keyed field in both domains. is probably the best
place to start. For example (only a few records are reproduced here):

DTR>for meeting cross attendee over meeting_pointer -
CON>print scheduler, attendee_name, date

ATTENDEE
SCHEDULER NAME DATE
ERSKINE RALPH 29-Aug-1985
ERSKINE STEVE 29-Aug-1985
ERSKINE IRENE 30-Aug-1985
HOWIE STEVE 30-Aug-1985
IRENE PATMC 30-Aug-1985
Ive NOT_A_REAL_NAME 1-Jan-2010
1vep NOT_A_REAL_NAME 1-Jan-2010
IVP YHTALEOJ 1-Jan-2010
LEDERMAN MANAGER 15-Dec-1986
LEDERMAN ERSKINE AT A1 15-Dec-1986
AT SYS31
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User Defined Functions (UDF’s) for VAX Datatrieve

Donald E. Stern, Jr. - Warner Lambert Co., Milford CT

Introduction

VAX Datatrieve provides a mechanism for easily extending the functionality provided in
the “vanilla” product. This additional functionality comes in the form of User Defined
Functions or UDF’s. This article will deal with two major topics. A system for creating
and maintaining UDF's will be discussed first. Following this discussion. several specific
UDF's. which have been added at our site. will be presented and discussed.

Creating and Maintaining UDF’s

User Defined Functions are linked into the Datatrieve shareable image. DTRSHR.
Several functions are already linked with DTRSHR when the product is installed. These
functions include FN$ABS. FN$COS. FN$DAY. FN$LOG. FN$SHOW TIMER. and
FN$TRANS LOG to name a few. UDF's serve a wide variety of purposes. Some func-
tions are used in value expressions while others are used to modify the execution envi-
ronment of a process.

The functions linked with the Datatrieve image are specified in a Macro file called
DFNFND.MAR. The code in this file provides information regarding the name
Datatrieve will use for this function. the name of the routine which will be linked with
the image and called when the function is used. information regarding input and output
arguments. etc. The VAX DATATRIEVE Guide to Programming and Customization
gives a thorough explanation of what the various components of this file are and how to
modify this file in order to add functions.

The specific routines called when the various functions are invoked can be a Run Time
Library (RTL) routine. a System Service. or a user-written routine. Although extending
Datatrieve by adding UDF's is a fairly straightforward procedure. many people are dis-
couraged from doing so because of the need to deal with Macro. the linker. etc. In a
Wombat Magic presentation several vears ago (Spring 1984) Phil Naecker described a
process by which Datatrieve itself could be used to maintain the file DTRFND.MAR. In
fact. it was pointed out that the VAX Datatrieve development team uses a similar
method to maintain the file which is ultimately shipped to customers. We have imple-
mented a system to create and maintain Datatrieve UDF's based upon this concept.
This system is described in the following paragraphs.

UDF Database Description

There is a one-to-many relationship between a function’s attributes (DTR name. external
name. value. query header. etc.) and its arguments. A function can have 0 to 256 argu-
ments. each having its own set of attributes (datatype. order. etc.) Two domains have
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been created to contain the information needed to fully specify a UDF. These domains
are DTR_FUNCTION_INFO and DTR_FUNCTION_INPUTS and use the following re-
cord definitions.

DEFINE RECORD DTR_FUNCTION_INFO_REC USING
01 FUNCTION.

03 DTR_FUNCTION_NAME PIC X(31).
03 FUNCTION_DESCRIPTION PIC X(60).
03 EXT_FUNCTION_NAME PIC X(31).
03 OUT_ARG_TYPE PIC X(6)
VALID IF (OUT_ARG_TYPE IN FUN_TYPE_TABLE).
03 OUT_ARG_DTYPE BYTE.
03 OUT_ARG_DESCRIPTION PIC X(60).
03 EDIT_STR PIC X(31)
MISSING VALUE " " QUERY_HEADER IS "EDIT STRING".
03 QUERY_HDR PIC X(80)

QUERY_NAME HDR MISSING VALUE " "
QUERY_HEADER IS "QUERY HEADER”.

03 NOVALUE PIC X

VALID IF NOVALUE EQ "Y","N"” MISSING VALUE "N".
03 NO_OPTIMIZE PIC X

VALID IF NOVALUE EQ "Y","N" MISSING VALUE "N".
03 IN_COUNT BYTE.

~e

DEFINE RECORD DTR_FUNCTION_INPUTS_REC USING

01 INPUTS.
03 DTR_FUNCTION_NAME PIC X(31).
03 IN_ARG_TYPE PIC X(5)

VALID IF C(IN_ARG_TYPE IN FUN_TYPE_TABLE).
03 IN_ARG_DESCRIPTION PIC X(60).

03 IN_ARG_DTYPE BYTE.
03 ORDER BYTE.
03 FUNCTION_ARG_ORDER BYTE.
03 QUT_PUT PIC X
VALID IF OUT_PUT EQ "Y","”N" MISSING VALUE "N".
03 ALL_LEN WORD.

~e

The fields used in these records are described in the following table.
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Field Name

Deseription

Domain: DTR_FUNCTION_INFO

DTR_FUNCTION_NAME

FUNCTION_ DESCRIPTION

EXT_FUNCTION_NAME
OUT_ARG_TYPE

OUT_ARG_DTYPE

OUT_ARG_DESCRIPTION

EDIT_STR

QUERY_HDR

NOVALUE

NO OPTIMIZE

IN_COUNT

The name of the UDF. This is the name that is used to
reference the UDF from Datatrieve.

This is a brief description of the functions intent. The
information is used to comment the MACRO code
which is generated.

This is the name of the external function which will be
called when the UDF is used.

This describes the value of the function. It can be a
value (e.g. FN$LOG10(27.6)) or it can return a status.

This is a code which specifies the datatype of the func-
tion. A database of valid codes and corresponding da-
tatypes is maintained. {See Appendix IV for a listing of
the domain. record. and table definitions. as well as. a
listing of the valid datatypes.)

This describes the output and is used to comment the
generated MACRO code.

If a special edit-string is required. X(8) for example.
this field is used to specify it. It is not required infor-
mation and. if left blank. Datatrieve will supply a de-
fault value.

If a query header. other than the UDF name. is re-
quired then this field is used to specify it.

This field can contain a “Y” or an "N”. A "Y" indi-
cates that no value is returned from the external func-
tion. The UDFs FN$WIDTH and FN$CREATE_LOG
are examples of such functions.

This field can contain a “Y” or an "N”. If a "Y" is
stored. then the UDF will not be optimized out of a
loop. The default value is "N”.

This specifies the number of arguments to be passed to/
from the external function. It corresponds exactly to
the number of “member” records in
DTR_FUNCTION_INPUTS. This field can contain a
value between () and 256.

Domain: DTR_FUNCTION_INPUTS

DTR_FUNCTION_NAME

The DTR function name. It relates records in this do-
main to records in DTR_FUNCTION_INFO.
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IN_ARG_TYPE This field describes how the argument is passed. eg. by
B reference. by description, etc.

IN_ARG_DESCRIPTION This describes the argument. The description is used to
comment the generated MACRO code.

IN_ARG_DTYPE

ORDER This describes the order in which the argument appears
in the function's argument list for Datatrieve.

FUNCTION_ARG_ORDER This is the order in which the argument will appear in
the external function’'s argument list.

OUT_PUT Permitted values are "Y” and "N”. A "Y” indicates
that this is a value returned from the external function
rather than one passed to it.

This describes the datatype of the argument.

ALL_LEN If the output is of predetermined length. it is specified
here. See FNSHEX and WL$OCTAL for examples.

Every UDF has one. and only one. record occurrence in the domain
DTR_FUNCTION_INFO. Each UDF must be identified by a unique function name. ie.
FNSLOG10. this name is stored in the field DTR_FUNCTION_NAME. Records in the
domain DTR_FUNCTION_INPUTS contain information about a functions arguments.
The field DTR_FUNCTION_NAME is used to relate records in this domain with the
corresponding “owner” record in the DTR_FUNCTION_INFO domain.

Using the view definition given below the two domains are logically combined. Each
record occurrence of this view contains sufficient information to completely define a
UDF.

DEFINE DOMAIN DTR_FUNCTIONS OF DTR_FUNCTION_INFO,
DTR_FUNCTION_INPUTS USING
01 DTR_FUNCTION OCCURS FOR DTR_FUNCTION_INFO.
03 FUNCTION FROM DTR_FUNCTION_INFO.
03 IN_ARGS OCCURS FOR DTR_FUNCTION_INPUTS WITH
DTR_FUNCTION_NAME =
DTR_FUNCTION_INFO.DTR_FUNCTION_NAME
SORTED BY ASCENDING FUNCTION_ARG_ORDER.
05 INPUTS FROM DTR_FUNCTION_INPUTS.

As previously pointed out. UDF's reference external functions which are called and to/
from which arguments are passed. In the case of the User Defined Function
FNSLOG10 the external function is the RTL routine MTH$ALOG10. The following
shows the data stored for the Digital-supplied UDF FN$SLOG10.

DTR_FUNCTION_NAME : FNSLOG10
FUNCTION_DESCRIPTION : Common logarithm
EXT_FUNCTION_NAME : MTH$ALOG10
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OUT_ARG_TYPE : VALUE
OUT_ARG_DTYPE 10
OUT_ARG_DESCRIPTION : output is a floating value in R0. R1
EDIT STR :
QUERY_HDR :
NOVALUE :N
NO_OPTIMIZE :N
IN_COUNT 1
DTR_FUNCTION_NAME : FNSLOG10
IN_ARG _TYPE : REF
IN_ARG_DESCRIPTION : input is a floating value passed by reference
IN_ARG_DTYPE 10
ORDER i1
OUT_PUT ‘N
ALL_LEN 10

The data shows wus that the function FN$LOG10 uses the RTL function
MTH$ALOG10: that the function returns a value which is a real number: no special
EDIT_STRING or QUERY_HEADER are used: that the function can be optimized out
of a loop (at Datatrieve compile time): and that the function requires a single argument.
a real number passed by reference.

Maintaining the UDF Database

The procedures ADD_DTR_FUNCTION and ADD_DTR_FUNCTIONS were created in
order to add data to the database. The code for each is given in Appendix I. Separate
forms were created to capture the data for DTR_FUNCTION_INFO and
DTR_FUNCTION_INPUTS. these forms are show in figures 1 and 2. While simplifying
the data entry procedures. the existence of forms are not necessary: the procedures can
be modified if the target system does not have FMS or TDMS installed.

Two procedures. MAKE_DTRFND and PRINT_FUNCTION. are used to recreate the
macro source file DTRFND.MAR. The source code is assembled and linked into the
Datatrieve shareable image. The code for these procedures is given in Appendix II.
MAKE_DTRFND. prints the Macro header information. executes PRINT FUNCTION
once for every record in DTR_FUNCTIONS. and prints the trailer information.
PRINT_FUNCTION simply prints a DTR_FUNCTIONS record in the required format.
Appendix II also contains the procedure MAKE_COMMAND which produces a DCL
command file which. when executed. assembles DTRFND. copies the source. listing. and
object files into a central location. and updates the library DTRFUN.OLB.

Since DTRFND.MAR is completely recreated by the use of these procedures. it is nec-

essary to load data for Digital-supplied UDF's into the database as well as any site-
specific UDF'’s.
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Add a Function to Datatrieve

Function Name:

External Function Name:

Description:

Output Argument Type: Output Datatype

Out. Desc:

Edit String: No Value: N No Optimize: N
Query Header

Number of Input Arguments:

Figure 1 - Form for DTR_FUNCTION_INFO fields

DTR Function — Add Input Arguments

Function Name: Argument #

Arg. Description:
Input Type: Input Datatype: Order: Output: N
Allocation Length:

Okay to enter?

Figure 2 - Form for DTR_FUNCTION_INPUTS fields
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Site Specific UDF’s

Naming Convention

We have developed a standard set of UDF's which are linked with the shareable
Datatrieve images on each of the nodes in our network. Almost without exception.
UDF's previously described by users. in this and other publications. have followed the
Digital naming convention.

FN$name

We have found it more convenient to name our UDF's using a different convention. All
of our site specific UDF's are named using

WL$name

as the convention. By doing this. we can easilv identify and separate Warner Lambert
functions from those supplied by Digital. Additionally. we are able to avoid naming con-
flicts as new versions of Datatrieve (with new functions) are released. This significantly
reduces the maintenance effort needed when re-installing Datatrieve. The following is a
list of some of the UDF’s which have been implemented at our site.

Function Name

WL$CHAR
WL$DAY

WL$DAY OF WEEK
WL$DELETE _FILE
WL$DELETE_LOGICAL
WLSEDT

WL$SGET _SYMBOL
WL$OCTAL

WLSPOWER
WL$RANDOM
WL$SRENAME FILE
WL$SET LOGICAL
WL$SET SYMBOL
WLSWAIT

WLSCHAR

Function Description

Convert an ASCII Code to an ASCII Character

Returns the number of days since the base date 17-
Nov-1858

Returns a numeric day of the week for a date/time
Delete a file

Deletes a supervisor-mode logical from a specified table
Edit an ASCII file using EDT

Returns the value of a CLI symbol as a string

Convert an unsigned integer longword to an octal char.
strg.

Computes the value of a number raised to a power

A random number generator

Renames a file

{Reldefines a supervisor mode logical in a specified table
Define or redefine a CLI symbol

Places current process in hibernation for specified time

We use this function primarily to generate non-printing ASCII characters. such as
BELL (ASCII code 7) and ESCAPE (ASCII code 27). which tend to disrupt the printing
of procedures when the character itself is embedded in the code. In the Fall 1986
Wombat Magic session held in San Francisco. Pat Scopelletti demonstrated how the
escape character could be programmed into a procedure using this function (Pat named
his UDF FN$CHAR).
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DECLARE ESC COMPUTED BY FN$CHARI27).

PRINT ESC|”[?5i"  !Printer on

PRINT ESC|“[?4i"  'Printer off

WLSDAY_OF WEEK

This function has a single argument. a DATE variable. and returns a value between 1
and 7 (Monday = 1 and Sunday = 7). For example:

DTR> PRINT "TODAY” USING WWWWWWWWW, -
CON> "TODAY” USING DD-MMM-YYYY. WL$DAY_OF WEEK("TODAY")

WL$DAY
OF
WEEK

Sunday 8-Feb-1987 7

WLSDELETE_FILE

This function has a single argument. a TEXT variable. which contains a valid file speci-
fication. Unlike the DCL DELETE command. the file specification provided to this
function does not require version number information. For example:

DTR> WL$DELETE_ FILE("YACHTS.DAT")

will delete the latest version of YACHTS.DAT.

This function is very useful in procedures which contain a DEFINE FILE command.
The UDF can be used to clear out any older versions of the file and thereby save disk
space and the need to do this housekeeping outside of Datatrieve.

WLSDELETE_LOGICAL / WLSSET_LOGICAL

The Digital UDF FN$CREATE_LOG is used to create User Mode logical names. These
functions are used to delete/create logical names in any specified logical name table (to
which the user has write access of course.) We found this particularly useful when
spawning a subprocess from Datatrieve. User mode logical names will not be defined for
the subprocess but Process Mode logical names will. For example. the statement

DTR> WL$SET_LOGICAL{" DTR$LOGICAL”.” My logical name”.
"LNM$PROCESS_TABLE")

will create a logical name called DTRSLOGICAL in the process logical name table and
assign the value "My logical name” to it. Similarly. the statement
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DTR> WL$DELETE_LOGICAL("DTR$LOGICAL”.”LNM$PROCESS_TABLE")

will delete the logical name from the table.

WLSEDT

This UDF requires a single argument. a TEXT variable containing a valid file specifica-
tion. It uses callable EDT to create/edit an ASCII text file. In order to incorporate this
function into the Datatrieve shareable image. we had to add a reference to the
EDTSHR shareable image in the link command for DTRSHR.

cluster=edtrtl...sysbcommon:[syslibjedtshr.exe/shareable

This UDF can be used in Datatrieve procedures to create and maintain ASCII files. In
this implementation. only one argument is used however the RTL function which is
referenced will take a number of optional arguments as well (an EDT initialization file.
for example). The UDF could be restructured to accommodate these optional arguments
as well.

One could achieve the same end result using an expression such as
DTR> FN$DCL("EDIT/EDT filespec”)

but would incur the overhead involved with spawning a subprocess and activating the
EDT.EXE image. Using this function

DTR> WL$EDT!(filespec)

will result in much less overhead and faster response time.

WLSGET SYMBOL / WLSSET SYMBOL

This pair of functions permit one to translate or define a symbol in the symbol table.
This can be particularly useful if Datatrieve is executing inside of a command or batch
procedure to pass parameters or communicate status between Datatreive and the DCL
procedure..

WLSOCTAL

Modeled after DEC’s FNSHEX function. WLSOCTAL permits the user to translate a
decimal value into a string representing the octal equivalent. This can be particularly
useful when dealing with UIC’s.

DTR> PRINT WL$OCTAL(16)

WL$OCTAL
20
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WL$POWER

This function simply raises a value to a power. Two real number arguments are re-
quired. the base and the exponent.

DTR> PRINT WL$POWER(4.0.0.5). WL$POWER(5.3)

WL$POWER WLSPOWER
2.0000E+00 1.2500E+02

WLSRANDOM

This function returns a random number. A single argument which is a longword “seed”
value is required. The RTL function MTHSRANDOM then computes a random value.
The function can be useful in statistical calculations requiring many iterations to com-
pute probabilities.

WLSRENAME_FILE

As the name implies. this function is used to rename files. It requires two arguments.
both TEXT variables. which contain the old and new file specifications respectively.

DTR> WL$SRENAME_FILElold_file_spec. new_file_spec)

WLSWAIT
This function takes a single argument. a floating value representing a specified number
of seconds. The function will then hibernate the process for the specified time.

DTR> WLS$WAIT(5) !Wait 5 seconds

This function can be used in applications where several reports or plots are created
sequential and displayed on the screen. If placed between report or plot statements. a
pre-defined viewing time can be programmed into the procedure.

Generating Function Help

Digital supplies help text for all of the UDF's that are supplied with the installation kit.
By insuring that UDF’s not supplied by Digital can be identified (via our naming con-
vention). we are able to automatically generate help file source text for these functions.
The following procedure generates help file source text for our site-specific UDF's.

DEFINE PROCEDURE MAKE_FUNCTION_HELP
1

! This procedure generates help file source text for Warner Lambert
! UDF’s.

1

! Written by: Donald E. Stern. Jr.

1

i?EADY DTR_FUNCTIONS SHARED
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1

bN WL_FUNCTIONS.HLP
1

FOR DTR_FUNCTIONS WITH DTR_FUNCTION_NAME STARTING “"WL"
BEGIN ! Print the comments about the function
PRINT "2 “|DTR_FUNCTION_NAME. SKIP 2.
FUNCTION_DESCRIPTION (-).SKIP 2.
OUT_ARG_DESCRIPTION (-), SKIP 2.” Arguments:”. SKIP 1,
ALL " "|IN_ARG_DESCRIPTION (-). SKIP OF IN_ARGS. SKIP
END -
END-PROCEDURE

The following is excerpted from the file WL _FUNCTIONS.HLP which was generated
using this procedure.

2 WL$DELETE_FILE
Delete a file
No output

Arguments:
Input is a filename to delete

Using the following command one can extract Digital function help from the Datatrieve
help library SYSSHELP:DTRHELP.HLB.

$ LIB/HELP/EXT=FUNCTIONS SYS$HELP:DTRHELP DEC_FUNCTIONS

Our help (WL_FUNCTIONS.HLP) can be concatenated with the Digital function help
(DEC_FUNCTIONS.HLP) into a single file (FUNCTIONS.HLP) using the following
DCL command.

$ COPY/CONC DEC_FUNCTIONS.HLP.WL_FUNCTIONS.HLP FUNCTIONS.HLP

This new help text is used to update the Datatrieve help library by the following
command.

$ LIB/LOG/HELP/REP SYSSHELP:DTRHELP FUNCTIONS

Summary

User Defined Functions are one way in which the functionality of VAX Datatrieve can
be greatly extended. One need not be a MACRO programmer to implement UDFs. The
“cookbook” procedure described in the Datatrieve documentation can be followed or a
system such as the one described here can be implemented.
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Appendix | - Data Entry Routines

DEFINE PROCEDURE ADD_DTR_FUNCTIONS

This procedures readies the necessary domains and calls
the ADD_DTR_FUNCTION procedure 1 or more times to add new
definitions for Datatrieve User Defined Functions.

Written by: Donald E. Stern, Jr.
Warner Lambert Company
10 Webster Road
Milford, CT 06460

éEADY DTR_FUNCTION_INFO SHARED WRITE
READY DTR_FUNCTION_INPUTS SHARED WRITE
DECLARE MORE PIC X.

!
!

Shorthand for where we put User Defined DTR stuff.

FN$CREATE_LOG("”SCHICK$DTR", "SCHICK$DISK:[DTRLIB]")
MORE = "Y"
WHILE MORE="Y" BEGIN

:ADD_DTR_FUNCTION
MORE=FNSUPCASE(*.MORE)

END
END-PROCEDURE

DEFINE PROCEDURE ADD_DTR_FUNCTION

This procedure is used to update the DTR_FUNCTIONS.DAT
data file which all the necessary data to construct the
DTRFUN.MAR file needed to add User Defined Functions
(UDF’'s) to Datatrieve.

NOTE: The domains DTR_FUNCTION_INFO and
DTR_FUNCTION_INPUTS must be readed for WRITE
access before invoking this procedure.

Written by: Donald E. Stern, Jr.
Warner Lambert Company
10 Webster Road
Milford, CT 06460

Create variables to contain data passed back from FMS
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DECLARE FNAME PIC X(31).

DECLARE NARG BYTE.

DECLARE ARGNM BYTE.

DECLARE ARGORDER BYTE.

i

ARGNM=0

1

! Shorthand for where all our UDF stuff is.
1

FN$SCREATE_LOG("SCHICK$DTR", "SCHICK$DISK:[DTRLIBI")
|
! Loop to update DTR_FUNCTION_INFO (1 record/UDF)
BEGIN
STORE DTR_FUNCTION_INFO USING DISPLAY_FORM
DTR_FUNCTION_ADD IN
SCHICK$DTR:DTR_FUNCTIONS RETRIEVE USING
BEGIN
FNAME
DTR_FUNCTION_NAME
FUNCTION_DESCRIPTION
EXT_FUNCTION_NAME
OUT_ARG_TYPE
OUT_ARG_DTYPE
OUT_ARG_DESCRIPTION

GET_FORM NAME
FNAME

GET_FORM FUN_DESC
GET_FORM EXTERNAL
GET_FORM QUT_TYPE
GET_FORM OUT_DTYPE
GET_FORM OUT_DESC

L T | | ¥ A | A 1 I [}

EDIT_STR GET_FORM EDT_STR
QUERY_HDR GET_FORM QRY_HDR
NOVALUE GET_FORM NOVAL
NO_OPTIMIZE GET_FORM NOOPT
NARG GET_FORM NARGS
IN_COUNT = NARG
END
ARGORDER = 0
REPEAT NARG 'Loop to update DTR_FUNCTION_INPUTS
BEGIN !Contains O-n records/UDF
ARGNM = ARGNM + 1
ARGORDER = ARGORDER + 1

STORE DTR_FUNCTION_INPUTS USING DISPLAY_FORM
DTR_FUNCTION_ADD_INARGS IN
SCHICK$DTR:DTR_FUNCTIONS USING

BEGIN
PUT_FORM NAME = FNAME
PUT_FORM ARGNUM = ARGNM
END RETRIEVE USING
BEGIN

DTR_FUNCTION_NAME
IN_ARG_TYPE
IN_ARG_DESCRIPTION
IN_ARG_DTYPE

ORDER

FNAME

GET_FORM IN_TYPE
GET_FORM IN_DESC
GET_FORM IN_DTYPE
GET_FORM ARG_ORDER

wononon
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OUT_PUT
ALL_LEN
FUNCTION_ARG_ORDER

ARGORDER
END
END
END
END-PROCEDURE

Appendix Il - Routines to Create DTRFND.MAR File

DEFINE PROCEDURE MAKE_DTRFND

!
!
|
! Supplied by: Philip A. Naecker

! Consulting Engineer
! Altadena, CA

READY DTR_FUNCTIONS SHARED
SET COLUMNS_PAGE = 132
ON DTRFND.MAR
BEGIN
PRINT -

".TITLE DTRFND VAX-11 Datatrieve Function Definitions”,

SKIP,

”
;+++++++++++++++++++++++++++++++++++++++++++++++++++",

SKIP, ";", SKIP,
" FUNCTTION DEFINTITTIONS",
n;n' SKIP,

SKIP 2,

".PSECT FND,NOWRT,SHR,PIC,2", SKIP 1,
".LIBRARY /DTR$LIBRARY:DTRFNLB/"”, SKIP 1,
".LIBRARY /SYSSLIBRARY:STARLET/", SKIP 1,
";.SHOW EXPANSIONS”, SKIP 1,

"$DSCDEF"”, SKIP 1,

"$DTRSFUN_INIT”, SKIP 4

! Print all of the functions
FOR DTR_FUNCTIONS :PRINT_FUNCTION
! Print the trailer
PRINT "$DTRSFUN_FINI”, SKIP 2, ".END"

END;
END-PROCEDURE
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GET_FORM OUTPUT
GET_FORM ALLLEN

This procedure re-creates the MACRO file DTRFEND.MAR

DEFINE PROCEDURE PRINT_FUNCTION

!
|
!
|
1
|
1
|
1
|
!
!
B

EGIN

Print a single function definition in DTRFND.MAR

Supplied by: Philip A. Naecker
Consulting Engineer
Altadena, CA

Modified by: Donald E. Stern, Jr.
Warner Lambert Company
10 Webster Road
Milford, CT 06460

! Print the comments about the function
PRINT "; "|DTR_FUNCTION_NAME||]|"- "]
FUNCTION_DESCRIPTION, SKIP, ";", SKIP,
"; "|OUT_ARG_DESCRIPTION, SKIP,
ALL "; "|IN_ARG_DESCRIPTION, SKIP OF IN_ARGS,
SKIP
! The opening Lline
PRINT "$DTR$FUN_DEF"|| |DTR_FUNCTION_NAME] |
", "|EXT_FUNCTION_NAME]||", "]IN_COUNT
! The output argument
PRINT " $DTR$FUN_OUT_ARG TYPE = "|
OUT_ARG_TYPE VIA FUN_TYPE_TABLE] |
IF (OUT_ARG_TYPE EQ "STATUS","INPUT")
THEN n n
ELSE ", DTYPE = DSC$K_DTYPE_"|
OUT_ARG_DTYPE VIA DTYPE_VALUE_TO_NAME
I ' If the function is a novalue function, say so.
IF (NOVALUE EQ "Y") THEN
PRINT " $DTRSFUN_NOVALUE"
I If the function is a nooptimize function, say so
IF (NO_OPTIMIZE EQ "Y") THEN
PRINT " $DTR$SFUN_NOOPTIMIZE"
! Do the edit-string and query-header
IF (EDIT_STR NOT MISSING) THEN
PRINT " $DTREFUN_EDIT_STRING ~\"||
EDIT_STR||"\"
IF (HDR NOT MISSING) THEN
PRINT " $DTREFUN_HEADER HDR = <"||HDR||">"
! 0K, now for the input arguments
FOR A IN IN_ARGS
CHOICE
CIN_ARG_TYPE = "TEXT") THEN
PRINT " $DTRSFUN_IN_ARG TYPE ="|]|
(IN_ARG_TYPE VIA FUN_TYPE_TABLE) ||
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PRINT

END

(IF CALL_LEN EQ O) THEN " "
ELSE ",ALL_LEN = "|ALL_LEN)|
(CHOICE
(ORDER NE 0) THEN
", ORDER = "|ORDER
(OUT_PUT EQ "Y") THEN
", OUT_PUT = TRUE"
ELSE
";+3 illegal OUTPUT or ORDER"
END_CHOICE)
CIN_ARG_TYPE = "VALUE") THEN
PRINT " $DTRSFUN_IN_ARG TYPE ="|||
CIN_ARG_TYPE VIA FUN_TYPE_TABLE) | |
", DTYPE = DSC$K_DTYPE_"|
IN_ARG_DTYPE VIA
DTYPE_VALUE_TO_NAME||", ORDER = "

ORDER
CIN_ARG_TYPE = "NULL") THEN
PRINT " $DTREFUN_IN_ARG TYPE ="|||
CIN_ARG_TYPE VIA FUN_TYPE_TABLE)
CIN_ARG_TYPE = "REF", "DESC") THEN
PRINT " $DTREFUN_IN_ARG TYPE ="]| ||

CIN_ARG_TYPE VIA FUN_TYPE_TABLE) ||
", DTYPE = DSC$K_DTYPE_"|
IN_ARG_DTYPE VIA
DTYPE_VALUE_TO_NAME| |
(CHOICE
(ORDER NE 0) THEN ", ORDER = "
ORDER
(OUT_PUT EQ "Y") THEN
", OUT_PUT = TRUE"
ELSE ";;; Illegal OUTPUT or ORDER"
END_CHOICE)
ELSE PRINT ";;; Illegal input type”

END_CHOICE
"$DTREFUN_END_DEF", SKIP

END-PROCEDURE

DEFINE PROCEDURE MAKE_COMMAND_FILE
ON CHECK.COM

BEGIN
PRINT
PRINT
PRINT
PRINT
PRINT
END

"$MAC/LIS DTRFND"
"$COPY DTRFND.MAR, DTRFND.LIS, DTRFND.OBJ -"

SCHICK$DISK:[DTRLIBI*/LOG"

"$LIBR/LOG/REP SCHICK$DISK:[SCHICK.DTRLIBIDTRFUN -"

SCHICK$DISK:[DTRLIBIDTRFND"”

END-PROCEDURE
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Appendix Ill - WLSx Function Definitions from DTRFND.MAR
The following was extracted from the file DTRFND.MAR. It provides the precise defini-

tion for each of the site-specific UDF discussed above.

: WL$CHAR - convert an ASCII Code to an ASCII Character
:output is a one character string

. input is an unsigned byte ASCII code

$DTR$FUN_DEF WL$CHAR. LIBSCHAR. 2
$DTR$FUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$FUN_IN_ARG TYPE = FUN$K_TEXT. OUT_PUT = TRUE
$DTR$FUN_IN_ARG TYPE = FUN$K_REF.

DTYPE = DSC$K_DTYPE_BU. ORDER =
$DTR$FUN_END DEF

: WL$DAY - returns the number of davs since the base date 17-Nov-1858
:output is a longword integer cont. the davs since base date

. input is a binary quadword date

$DTR$FUN_DEF WL$DAY. LIB$DAY. 2
$DTR$FUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$FUN_IN_ARG TYPE = FUN$K_REF.

DTYPE = DSC$K_DTYPE_L. OUT_PUT = TRUE
$DTR$FUN IN_ARG TYPE = FUN$K_REF.
DTYPE = DSC$K_DTYPE ADT. ORDER = 1
$DTR$FUN_END_DEF

: WLSDAY OF WEEK - returns a numeric day of the week for a date/time

. output is an unsigned longword value between 1 and 7
. input is a 64-bit date/time

$DTR$FUN_DEF WL$DAY OF WEEK. LIB$DAY_OF WEEK. 2
$DTR$FUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$FUN_IN_ARG TYPE = FUN$K_REF.

DTYPE = DSC$K_DTYPE_ADT. ORDER = 1
$DTR$FUN_IN_ARG TYPE = FUN$K_REF.
DTYPE = DSC$K_DTYPE_L. OUT_PUT = TRUE
$DTR$FUN_END_DEF

: WLSDELETE_FILE - Delete a file

: No output
: Input is a filename to delete

$DTR$FUN_DEF WLSDELETE FILE. LIBSDELETE_FILE. 1
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$DTR$FUN_OUT_ARG TYPE = FUN$K_STATUS
$DTR$FUN_NOVALUE
$DTR$FUN_NOOPTIMIZE
$DTR$FUN IN ARG TYPE = FUN$K DESC.
DTYPE = DSC‘SK DTYPE_T.ORDER = 1
$DTR$FUN_END DEF

: WLSDELETE_LOGICAL - deletes a supervisor-mode logical from a specified table

1 no output
. argument 1 is a char. string containing the logical name
. arg. 2 is a char. string cont. the logical name table

$DTR$FUN_DEF WL$SDELETE_LOGICAL. LIBSDELETE_LOGICAL. 2
$DTR$FUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$FUN NOVALUE
$DTR$FUN_NOOPTIMIZE
$DTR$FUN_IN_ARG TYPE = FUN$K_DESC.
DTYPE = DSC$K_DTYPE_T. ORDER = 1
$DTR$FUN_IN ARG TYPE = FUN$K_DESC.
DTYPE = DSC$K_DTYPE_T. ORDER = 2
$DTR$FUN_END_DEF

: WLSEDT - Edit an ASCII file

. No output
:input is a filename passed by descriptor

$DTR$FUN_DEF WLSEDT. EDT$EDIT. 1
$DTR$FUN _OUT_ARG TYPE = FUN$K_STATUS
$DTR$FUN_NOVALUE
$DTR$FUN_NOOPTIMIZE
$DTR$FUN_IN_ARG TYPE = FUN$K DESC.,

DTYPE = DSC$K_DTYPE T.ORDER =1
$DTR$FUN_END_DEF

: WLSGET_SYMBOL - returns the value of a CLI symbol as a string

: output is a character string passed by desc.
1 arg. 1 is a char. string cont. the symbol name

$DTR$FUN_DEF WLSGET_SYMBOL. LIB$GET_SYMBOL. 2
$DTR$FUN OUT_ ARG TYPE = FUNSK_; STATUS
$DTR$FUN_IN_ARG TYPE = FUNS$K _ DESC.,

DTYPE = DS(“BK DTYPE_T. ORDER = 1
$DTR$FUN_IN_ ARG TYPE = FUN‘BK TEXT.OUT_PUT = TRUE
$DTR$FUN _ END DEF

: WL$OCTAL - convert an unsigned integer longword to an octal char. strg.

. output is a character string representing an octal value
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. input is an unsigned integer longword passed by reference

$DTR$FUN _DEF WL$OCTAL. OTS$CVT L TO. 2
$DTR‘BFUN OUT ARG TYPE = FUN‘BK STATUS
?;DTR‘BF‘UN EDIT STRING "\X(8)\
$DTR$FUN_ "IN ARG TYPE = FUN$K_REF.

DTYPE = DSC‘BK DTYPE L. ORDER =1
$DTR$FUN_IN ARG TYPE = FUN$K_TEXT.
ALL_LEN = 8, OUT_PUT = TRUE
$DTR3FUN_ END DEF

: WL$POWER - computes the value of a number raised to a power

. output is a real number
. argument 1 is the base
rargument 2 is a real exponent

$DTR$FUN_DEF WL$POWER. OTS$POWRR. 2
$DTR$FUN_OUT ARG TYPE = FUN$K_VALUE.
DTYPE = DSC$K_DTYPE_F
$DTR$FUN_IN_ARG TYPE = FUN$K_VALUE,
DTYPE = DSC$K_DTYPE_F. ORDER = 1
$DTR$FUN_IN_ARG TYPE = FUN$K_VALUE,
DTYPE = DSC$K_DTYPE_F. ORDER = 2
$DTR$FUN_END_DEF

: WLSRANDOM - a random number generator

. output is an F-floating random number
. input is an unsigned integer longword

$DTR$FUN_DEF WL$RANDOM. MTH$RANDOM. 1
$DTR$FUN_OUT ARG TYPE = FUN$K_VALUE.
DTYPE = DSC$K_DTYPE_F
$DTR$FUN_IN_ARG TYPE = FUN$K_REF.
DTYPE = DSC$K_DTYPE L. ORDER = 1
$DTR$FUN_END_DEF

: WLSRENAME FILE - Renames a file

: No output
. Argument 1 is the source filename passed by descriptor
. Argument 2 is the new filename passed by descriptor

$DTR$FUN_DEF WL$RENAME_FILE. LIBSRENAME_FILE. 2
$DTR$FUN_OUT_ARG TYPE = FUN$K_STATUS
$DTR$FUN_NOVALUE
$DTR$FUN_NOOPTIMIZE
$DTR$FUN_IN_ARG TYPE = FUN$K_DESC.

DTYPE = DSC$K_DTYPE_T. ORDER = 1
$DTR$FUN_IN_ ARG TYPE = FUN$K_DESC.
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DTYPE = DSC$K_DTYPE_T. ORDER = 2
$DTR$FUN_END_DEF

: WLSSET LOGICAL - (re)defines a supervisor mode logical in a specified table

. no output

. arg. 1 is a char. string containing the logical name

. arg. 2 is a char string containing the value to assign
. arg. 3 is a char. string cont. the name of the table

$DTR$FUN_DEF WL$SET_LOGICAL. LIB$SET LOGICAL. 3
$DTR$FUN OUT AR(‘ TYPE = FUN$K _. STATUS
$DTR$FUN_NOVALUE
$DTR$FUN _N OOPTIMIZE
$DTR$FUN_IN_ARG TYPE = FUN$K_DESC,

DTYPE = DSC$K _DTYPE_T. ORDER =
$DTR$FUN_IN_ARG TYPE = FUNSK_DESC.
DTYPE = DSC$K DTYPE T.ORDER = 2
$DTR$FUN_IN_ ARG TYPE = FUN$K_DESC.
DTYPE = DSC$K_DTYPE _T.ORDER = 3
$DTR$FUN_END_DEF

: WLSSET _SYMBOL - define or redefine a CLI symbol

: no output
: arg. 1 is a string descriptor containing the CLI symbol
v arg. 2 is a string descriptor cont. the CLI symbol value

$DTR$FUN_DEF WL$SSET SYMBOL. LIB$SET SYMBOL. 2
$DTR$FUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$FUN_NOVALUE
$DTR$FUN_IN_ARG TYPE = FUN$K_DESC.

DTYPE = DSC$K_DTYPE_T. ORDER = 1
$DTR$FUN_IN ARG TYPE = FUN$K_DESC.
DTYPE = DSC$K_DTYPE T.ORDER = 2
$DTR$FUN_END_DEF

. WLSWAIT - places current process in hibernation for specified time

. no output
: input is the number of seconds to wait - F-floating by ref.

$DTR$FUN_DEF WLSWAIT. LIBSWAIT. 1
$DTR$FUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$FUN_NOVALUE
$DTR$FUN_IN_ARG TYPE = FUN$K_REF.

DTYPE = DSC$K_DTYPE_F. ORDER = 1
$DTR$FUN_END DEF
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Appendix IV - Database for Valid Datatypes

DEFINE TABLE DTYPE_NAME_TO_VALUE FROM DTYPS USING
NAME : VALUE
END_TABLE

DEFINE TABLE DTYPE_VALUE_TO_NAME FROM DTYPS USING
VALUE : NAME
END_TABLE

DEFINE DOMAIN DTYPS USING DTYP_REC ON
SCHICK$DISK:[DTRLIBIDTYPE.DAT;

DEFINE RECORD DTYP_REC

01 DTYPE.
03 VALUE PIC 99.
03 NAME PIC X(4).
03 DESC PIC X(60).
H
Value Name Description
00 VA unspecified
01 V  bit - an aligned bit string
02 BU byte logical - 8-bit unsigned quantity
03 WU word logical - 16-bit unsigned quantity
04 LU longword logical - 32-bit unsigned quantity
05 QU quadword logical - 64-bit unsigned quantity
06 B  byte integer - 8-bit signed 2's complement integer
07 W word integer - 16-bit signed 2’s-complement integer
08 L longword integer - 32-bit signed 2's-complement integer
09 Q  quadword integer - 64-bit signed 2's-complement integer
10 F  F-floating - 32-bit single precision real number
11 D  D-floating - 64-bit double precision
12 FC F-floating complex - low address real. high address imag
13 DC D-floating complex- Pair of D-float. {low real. high imag.)
14 T  char. coded text - string data type
15 NU numeric string. unsigned
16 NL numeric string. left separate sign
17 NLO numeric string. left overpunched sign
18 NR numeric string. right separate sign
19 NRO numeric string. right overpunched sign
20 NZ numeric string. zoned sign
21 P packed decimal string
22 Z1  sequence of instructions
23 ZEM procedure entrv mask
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DSC descriptor - levels of descriptors are allowed

OU  octaword logical - 128-bit unsigned quantity

O octaword integer - 128-bit signed 2's complement integer
G G-floating - 64-bit double precision number

H  H-floating - 128-bit quad precision real number

GC G-floating complex- Pair of G-float. (low real. high imag.)
HC H-floating complex- Pair of H-float. (low real, high imag.)

CIT COBOL Interm. Temp. - 18-digit norm. dec. fract. 2-dig exp.

BPV bound procedure value

BLV bound label value

VU bit unaligned - data are 0 to 2**16-1 contiguous bits
ADT absolute date and time

VT varying character-coded text

Appendix V - Table of Function/Argument Types

DEFINE

TABLE FUN_TYPE_TABLE

"STATUS" "FUNSK_STATUS"

"INPUT"” : "FUNSK_INPUT"

"VALUE" : "FUN$SK_VALUE"

"REF" : "FUNSK_REF"

"DESC" : "FUN$K_DESC"”

"TEXT" : "FUNSK_TEXT"

"NULL" : "FUNSK_NULL"
END_TABLE
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Product Improvement Requests

Edited by Philip A. Naecker, Consulting Software Engineer

Response to the Product Improvement Request balloting last year was very gratifying.
and DEC responded admirably to our requests. Last year we had 31 PIR's. and DEC
has implemented or is implementing three of the top ten PIR's. as well as two others
from our list. It is obvious that YOUR VOTE COUNTS! Please vote again in this
vear's PIR balloting. A ballot is found in the Questionnaires section at the end of the
newsletters.

Please return your ballot as soon as possible. We will collect and tabulate vour ballots
and then forward the PIRs and vote counts to the software developers for their re-
sponse. BALLOTS RECEIVED AFTER JULY 31. 1987 CANNOT BE COUNTED.
Responses will be presented in a future edition of the Wombat Examiner as well as at
the Fall Symposium.

*¥xkx¥%%*% INSTRUCTIONS ***¥k¥%%

You have a total of 50 points with which to vote. You may allocate points either posi-
tive (in favor of a proposal) or negative (against a proposal.) The number of points you
allocate to a particular PIR indicates how strongly vou feel about it. In order to assure
a wide range of choices. however. vou may not allocate more than 10 points (positive or
negative) to any one PIR and the absolute value of the total may not exceed 50 points.
Note that you must be a DECUS member to vote (we require your DECUS member-
ship number on the ballot) but that you do not have to be active in the DTR/4GL SIG
to vote - anyone using any 4GL product is encouraged to participate in the PIR process.

VOTE EARLY! GET YOUR FRIENDS TO VOTE! And watch future editions of the
Wombat Examiner for the results.

PIR: S87-1

Abstract: Provide a mechanism such that users don't have to edit DTRFND with
every new release of VAX Datatrieve that includes function definition
changes.

Description: ~ When a new release of VAX Datatrieve includes new or changed func-
tion definitions. users with their own site-specific functions must edit
DTRFND.MAR. update DTRFUN.OLB. and rebuild VAX Datatrieve. To
insulate user functions from this kind of impact. do something like split-
ting DTRFUN.OLB into two libraries: one with user-defined functions
and one with DTR-provided functions. When DTR-provided functions
change. simply replace that library without affecting the user-provided
library or functions.
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PIR: S87-2
Abstract:

Description:

PIR: S87-3
Abstract:

Description:

PIR: S87-4
Abstract:

Description:

PIR: S87-5
Abstract:

Ability to eliminate leading and trailing <FF>’s in RW.

When producing reports to be displayed on the terminal. it is very
inconvenient to have the trailing form feed cause the report display to
be scrolled off of the screen. Allow a report writer option to suppress the
trailing form feed.

Similarly. allow a report writer option to suppress the form feed gener-
ated on the first page of a report. This would make it more convenient
to product reports using muitiple REPORT statements.

VAX Datatrieve should preserve and display the CDD descriptions for
field definitions.

If a record is defined using CDDL. comments for each field definition
can be included in a format like:

/* This field contains the account code. The field is 5 digits and corre-
sponds to the code in the payables file. */

Comments like these can be accessed via other languages (COBOL. for
example) and by the field-level help in DECreporter. but cannot be
accessed from within VAX Datatrieve. In fact. VAX Datatrieve will
eliminate such descriptions if the record is edited in DTR.

Change DTR to retain and display these descriptions. One way to do
this would be to add a new field level clause similar to the query header.
For example:

03 ACCOUNT_CODE PIC XX
QUERY_NAME IS AC_CODE
QUERY_HEADER IS "ACCOUNT"/"CODE"
DESCRIPTION IS “This field contains the account code.”/
"The field is 5 digits and corresponds”/
"to the code in the payables file.” .

Improve error processing in DTR.

Current error processing in DTR is too simple to be very useful. Provide
an ON_ERROR construct or some similar mechanism of dealing with
run-time errors.

Datatrieve should allow multiple responses to a prompt.
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Description:

PIR: S87-6
Abstract:

Description:

PIR: S87-7
Abstract:

Description:

PIR: S87-8
Abstract:

Description:

PIR: S87-9
Abstract:

Description:

PIR: S87-10
Abstract:

Description:

PIR: S87-11
Abstract:

There should be some form of the prompt construct that allows multiple
comma-separated arguments. For example. the ** prompt-string oper-
ates differently than the *.prompt-string. Perhaps a *** prompt-string
could allow comma-separated arguments to be logically connected just as
a comma-separated list is logically connected interactively (as a Boolean
AND). Thus. the following construct would be allowed:

FOR A IN YACHTS WITH BUILDER CONT *** “builder
fragments):”

Allow exact spacing in the Report Writer.

Currently. the Report Writer ignores SPACE clause if they cause a diffi-
culty with the alignment of objects. Provide a means to exactly space
print items either using the SPACE clause or by requiring an additional
SET statement.

Provide access to FMS Set Supervisor Mode.

Although the concept of FMS Supervisor Mode is not directlv applicable
in DTR applications. there would be advantages to having access to this
functionality. Using SET SUPERVISOR or a similar syntax. a DTR pro-
cedure could exert additional run-time control over which fields could be
modified by the user.

Improve all error messages to point more precisely to offending object.

In some cases. DTR does not explicitly indicate which field. domain. or
other object is the source of an error. For example. a duplicate key error
from RMS is not intercepted by DTR to indicate the source of the prob-
lem. Improve all error messages to indicate. as precisely as possible. the
source of the error. At a minimum. the domain should be indicated for
all RMS errors.

Provide wildcard SHOW FIELDS command.

Support wildcard operations for the SHOW FIELDS and SHOW
VARIABLES operations. SHOW FIELDS SAL* would be a useful
operation.

Wildcard search of CDD objects.

Provide wildcard access to the CDD. SHOW YAC* would be a useful
operation.

Retry clause on READY command.
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Description:

PIR: S87-12
Abstract:

Description:

PIR: S87-13
Abstract:

Description:

PIR: S87-13
Abstract:

Description:

PIR: S87-14

Some applications must contend heavily for file access. Since there is no
error handling on the READY command and it cannot be implemented
in a loop. there is effectively no way to implement retries on the
READY command. Consider the syntax:

READY domain -

WRITE RETRY 5 TIMES -

WAIT 0:00:05 -

MESSAGE “Waiting for domain-a”

Fully support RMS DESCENDING keys.

DTR currently supports RMS descending keys in a limited fashion (EQ
Booleans only). Support RMS descending keys in a more complete fash-
ion so that the benefits of descending keys can be made available to
DTR users.

Improve performance of VAX Datatrieve.

VAX Datatrieve is used heavilv at many sites. The users would like
DEC to dedicate significant development resources to improving the per-
formance of DTR. It is realized that the improvements are likely to be
incremental and may be small. and that activity in this area will delay
implementation of new features. Specific areas that the users would like
to see addressed are:

¢ Sorting. DTR appears to be only a fraction as efficient as VMS
Sort. possibly because insufficient working-set is given to SORT.

* [0. DTR does not honor all RMS Connect-time options. some of
which would serve to improve 10 performance of DTR. Access to
CONVERT and FDL would also improve performance in some
cases.

*  Modular programming constructs. Some modular programming con-
structs (see related PIR) would also serve to improve compile-time
performance.

{You may wish to vote AGAINST this PIR if you would prefer new fea-
tures over possibly small improvements in performance.)

Provide a MENU construct.

Numerous ingenious methods of implementing menus in DTR have been
discovered by the users. Provide a menu construct. perhaps even utiliz-
ing FMS or TDMS if available. to implement simple menus from within
DTR.
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Abstract:

Description:

PIR: S87-15
Abstract:

Description:

PIR: S87-16
Abstract:

Description:

PIR: S87-17
Abstract:

Description:

Support subroutines with parameter passing.

DTR currently supports sub-procedures by expansion-in-place. There is
no parameter passing since all sub-procedures are ultimately expanded in
line. This type of expansion is often unnecessary since the sub-procedure
may well be a complete and self-contained code segment rather than just
a code fragment. Create a tvpe of subroutine that accepts and passes
parameters from other DTR procedures. Such a subroutine could be
compiled only once per compiled segment (outer BEGIN-END) and
would thus enhance performance as well as being generally re-usable.
The variables declared in the subroutine would also be local and would
thus avoid accidental modification of outer-level variables.

Provide a case-insensitive equals Boolean operator.

In retrieval of true text data. especially names. it is often important to
have case-insensitive retrieval. Currently this is possible using the
FNSUPCASE operator on the record side of the Boolean expression. but
this has several disadvantages: (1} it is not clear to users how to do this.
and (2) The use of the function precludes the use of kevs in the re-
trieval. However. DTR could potentially do a “smart” case-insensitive re-
trieval. by implementing a search that would use keys (where applicable)
in a recursive application of the RMS GE key retrieval. Similar func-
tions are possible in DSRI.

Use of EDIT_STRINGs on forms.

Provide a means to specify that edit-strings are to be used with forms.
DTR currently uses some default format for displaving data on a form.
Alternately, a DISPLAY_FORM statement can be used to format a field
in a particular manner. However. if there are many DISPLAY_FORM
statements they add substantiallv to the complexitv and compile time of
the procedure and make maintenance more difficult. Either a SET op-
tion. DISPLAY_FORM keyword (without specifying each field). or a re-
cord definition clause would seem to eliminate these problems.

Provide a device independent interface to VAX-11 DTR Graphics.

DTR graphics is currently an unsupported ”language” that works conve-
niently only with ReGIS devices. Users have modified it to drive non-
ReGIS devices. but this is difficult and limited in functionality. However.
with an apparent reduction in support of ReGIS from DEC (not available
for LN03's or VAXstations. for instance) it is becoming important that
DTR interface to other graphics devices. Rather than providing device-
independent graphics in DTR. it would be best to provide an indepen-
dent interface to any of the many DI packages available. including
DEC's CORE and GKS packages. The interface could be embodied in
the current plotting language (or something similar) which would con-
tinue to understand DTR syntax and be usable from DTR PLOT state-
ments. or it the DTR language itself could be extended to include
graphics primitives.
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PIR: S87-18
Abstract:

Description:

PIR: S87-19
Abstract:

Description:

PIR: S87-20
Abstract:

Description:

PIR: S87-21
Abstract:

Description:

Provide an artificial intelligence training and guidance tool.

DTR is sufficiently powerful that it serves as an excellent development
environment and prototyping tool - not just as a data management sys-
tem for novice users. However. the complexity of developing an applica-
tion is great enough that some developers need some assistance in the
definition of data formats. kevs. order of CROSS operations. and so on.
These concepts could be embodied in a separate Al product that would
analyze DTR procedures and other metadata. working in a rule-based
fashion. A substantial product could be developed with perhaps as few as
100 rules.

Provide SET and SHOW commands for all debugging features of DTR.

Currently. one can retrieve certain debugging information only by run-
ning DTR with the debugger. SET and SHOW commands should be pro-
vided for this functionality. E.g.. SET DISPLAY OPTIMIZATIONS and
SET DISPLAY_DDMF seem like minimal features.

Support bit datatypes and Boolean fields.

Although CDDL can describe bit fields. DTR does not recognize them
except in aggregate form. Provide a means to reference and operate on
bit fields. Bit fields are a verv compact means of storing flags and op-
tions in records. and can be referenced by other languages.

Complementary to bit fields would be the concept of Boolean or Logical
fields. This would be familiar to FORTRAN users and would allow oper-
ations such as the following statement:

IF ENTRY_COMPLETE AND NOT ENTRY HAS BEEN LOGGED
THEN PRINT stuff ELSE ...

as opposed to

IF ENTRY_COMPLETE = "Y” AND
ENTRY_HAS_BEEN_LOGGED = "N” THEN ...

Note that the bit field implementation is more general. clearer. and
takes one-eighth the record space.

Provide access to VMS CONVERT from DTR.

Storing many records in RMS files using $PUTS is inefficient. There
are cases when the user is aware that CONVERT should be used. but
leaving DTR to use CONVERT is itself inefficient and may be difficult
and time-consuming to build into an application. Calling the CONVERT
command directly from DTR would improve the situation. A suggested
syntax would essentially be an extension to the restructure statement:
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PIR: S87-22
Abstract:

Description:

PIR: S87-23
Abstract:

Description:

PIR: S87-24
Abstract:

Description:

PIR: S87-25

DTR> CONVERT rse TO destination-domain

Provide a means to edit a field-value directly.

Provide an EDIT_VALUE or similar value function. The EDIT VALUE
would take as an argument a list of fields to be placed into a buffer
before calling the user’s predefined editor (EDT or TPU.) The result of
the EDIT_VALUE value expression could then be stored in a field or
otherwise processed like any other DTR value expression. This would be
particularly useful for accessing Rdb segmented strings or long text
fields in any domain.

Provide a sort-merge join optimization.

Although DTR originated as a moderate-performance tool for novice us-
ers. it is also an excellent software development environment for exper-
ienced users. Experienced users often know enough about the application
to be able to give DTR information about certain optimizations. In the
case of a join or CROSS between two record streams. the user may
know enough about the size and access method of the two sources to be
able to specify a special kind of join called a sort-merge join. In this
case. two (or more) record sources would first be sorted and then merged
in a key-matching fashion rather than the traditional method of using
the first stream as a source and then finding matches in the second
stream. The sort-merge join may be orders of magnitude faster than the
traditional join in some cases.

Provide an outer join.

An outer join would allow users to deal with missing values in a rela-
tional join. Basically. an outer join provides a means of getting all the
records in two joined record streams. even if they don't all have a
match. Consider, for example. YACHTS CROSS OWNER UNDER
TYPE. It might return:

STEVE ALBIN VEGA

HUGH ALBIN VEGA

JIM C&C CORVETTE
PEASON 12M

Note that no owners have indicated an interest in the Peason 12M
vacht. but it appears anyway because this is an outer join. In this man-
ner. all the yachts would appear. with null values (or missing values if
defined) for the owner field. The syntax shown is arbitrary and might be
improved upon.
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Abstract: Provide a merge operator.

Description:  Provide a means to merge two record streams together to produce a sin- DTR/4GL SIG - Dlgltal Product List
gle record stream. The input streams might be collections. separate
RSEs. or even separate domains. An incomplete implementation. such
as one that requires that the two sources be from the same domain or

one that only produces a collection would be acceptable. The following is a list of Digital Equipment Corporation software Products of interest to
PIR: S87-26 the Datatrieve/Fourth Generation Language Special Interest Group.
Abstract: Extend RALLY to support RMS files. Product Ver. Annouce Ship Prerequisite
Description:  Many applications do not need the overhead associated with a relational Date Date Software
database. Also. some existing RMS applications could be improved by ; .
N atriev 3.4 6/86 8/86 VNS 4.4
having RALLY able to modify the files. RALLY should be able to fully VAX Datatrieve 2 i ;1,;,) lA,/gﬁ VMS 4.2
support RMS applications. 39 585 L0/85 10
PIR: S87-27 Datatrieve 11 3.1 8/84 RSTS 9.0
Abstract: Improve CDDL support from languages. RSX 4.1
RSX+ 2.1
Description: ~ The degree of support given to CDDL from the different lavered prod- 12/85 Micro RSX 1.1

ucts and languages varies greatlv. Although it is recognized that the 1/85 VMS 4.0/RSX 1.0
lack of CDD support in the languages rightlv belongs in the lap of the

] . 1.0 12/84 Micro RSTS 1.0

language development teams. they are many and the CDD team is one.
Therefore. the users would like the CDD team to concentrate effort on Pro Datatrieve 2.0 12/84 PiOS 2.0
standardizing the use of CDDL from the languages. Examples of non- L.O*
standard suppm‘t' include: COBOL allows records that don’t contain DECReporter L 186 VIS 4.3
structures. FORTRAN does not: most languages do not support the 10 11185 VMS 4.2
CDDL INITIAL_VALUE clause. although all have it in their native lan- ' ‘ -~
guage constructs: only COBOL supports the EXTERNAL qualifier. VAX TEAMDATA 1.1 12/86 2/87 VMS/Rdb

VAX RALLY 1.1 12/86 1/87 VMS/Rdb

From the Editor’s Pen

' * unsupported
Donald E. Stern, Jr. - Warner Lambert Company, Milford, CT

A pilot program has been established in order to improve the quality of the Combined
SIGS Newsletter while striving to control costs. Four SIGs (DMS. DTR/4GL. OA. and
PC) are participating in the pilot program. We will be using a combination of WPS-Plus
and DECpage to produce the newsletter. You. the readers. may begin to see the results
of our efforts as early as the Mav 1987 issue of the newsletter. Please feedback vour
comments (positive and negative) to us so that we may better serve the needs of the
readership. Thanks.
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DECwindows Into the Future with X Windows

Eric Rehm

On January 15th DEC announced "DECwindows", a strategy to
integrate the desktop across the VAXmate (MS-DOS) and VAX (ULTRIX and
VMS) workstations. As part of the DECwindows desktop integration
strategy, the X Window system was chosen as the windowing system for
VAXstations using Ultrix or VMS as well as VAXmates using MS-DOS. This
creates a desktop environment with a common applications programming
interface (X1ib), a common user interface, and network transparent
capability on all processors and operating systems.

The introduction of the VAXstation line, especially the
VAXstation II/GPX, introduces many DEC users to the "graphics
workstation" and windowing systems. The graphics screen greets us with
new things: icons, windows, and pop-up menus. This article will discuss
some of the design issues of windowing systems and the choices made for
the cornerstone of the DECwindows strategy, the X Window system.

The 3M Workstation

The graphics workstation can be defined by the 3M criteria: 1
mega-pixel resolution, 1 MIPS performance, and 1 megabyte of memory.
These kinds of features are expected by workstation users in
engineering, scientific, graphics design, and software development
computing environments. Workstations meeting and exceeding the 3M
criteria are being shipped today by many vendors. However, users of
these workstations are expecting...and getting...more. Users want a
productive user interface in which to use our new hardware. The quality
of this user interface is defined by a layer of software sitting just
above the operating system called the "windowing system".

Windowing Systems

Making use of the high resolution graphics hardware, windowing
systems allow us to manage our text processing, graphics processing, and
computations like we do our desktops...more than one task at a time in
our view through "windows". Separate processes may run concurrently
sending text or graphics to the screen in possibly overlapping
rectangular portions of the screen. Most of the functions of the
variety of windowing systems in use today are common. The difference
is how the windows look, how the user interacts with them, and how
applications must be programmed to make use of the windowing system.
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Windowing systems are typically responsible for the following
"human interface" tasks:

Creating a new window.

Moving window to another part of the screen.
Pushing a window behind other windows.
Popping a window in front of other windows.
Changing the size of a window.

Deleting a window.

Shrinking a window to a small graphic representation (an icon).

Switching between processes running in terminal emulation windows.

Switching the keyboard between windows.
Suspending all screen activity.

Printing portions of the screen.

The windowing system is how the user sees and uses the
workstation. It can make it easy or difficult for the user to get tasks
done. Windowing features are subject to debate among "human factors"
researchers, programmers, and the end users alike:

How many colors should be used on the screen?
How many buttons should a mouse have?
How do applications talk to a window manager application?

Can applications running on a one network node present graphics
output to another node?

How is detail of a partially covered window refreshed.when the
occlusion is removed? Is this the task of the windowing system
or the application?

How are icons used to represent windows, files, applications and
selections?

Should the windowing system be implemented outside of the
operating system kernel?

Can the user develop custom graphic user interfaces?
Some examples of windowing systems available today are
Microsoft’s MS-Windows, Sun’s NeWS (Network extensible Window System) ,

Andrew Windows (Carneige Mellon University), DEC’s UIS (Us?r Interface
System), X Windows, Digital Research’s GEM and Apple’s Macintosh.
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Enter the VAXstation II

The VAXstation II and the VAXstation II/GPX have brought us the
3M workstation in the form of a VAX. The VAXstation II/GPX hardware
consists of a MicroVAX with a graphics controller capable of displaying
16 or 256 simultaneous on-screen colors (depending on the model), a
keyboard, a mouse, and a 19 inch color monitor with a resolution of 1024
X 864 pixels. The graphics controller includes DEC’s custom Dragon
graphics processor chip to provide rapid execution of primitive graphics
commands to draw lines, fill polygons with a color, etc. The mouse is
used to control the position of the graphics cursor, make menu
selections and initiate commands.

UIS and X Windows

The VAXstation line is supported by both VMS and DEC’s version
of the V4.2 Berkeley UNIX called ULTRIX. Currently, the windowing
system supported by VMS is UIS (User Interface System), while the X
Window system is used with ULTRIX.

DEC plans to provide the X Window system for VMS-based
VAXstations as well as MS-DOS-based VAXmates. The X Window system on
VMS-based VAXstations probably won’t be available until mid-1988.

DEC says the current UIS users need not fear...they plan to support and
maintain the UIS system "over the next five years" in recognition of

the substantial investment users and developers have made in UIS.
However, clearly DEC’s long term strategy and mainline effort in the
windowing environment is with the X Window system. Notably, the GPX was
the first VAX announced with the availability of ULTRIX (and the X Window
system) before VMS.

The X Window System

The X Window system was developed under the industry-financed
Athena project at the MIT Laboratory for Computer Science. The
principal design team included DEC personnel. Enhancements have been
made by DEC’s ULTRIX Engineering Group.

The X Window architecture consists of several layers of
software. The upper layers of software handle window management,
applications program interface, and terminal emulation, while the lowest
layers are the device drivers for the support of different graphics
controllers. A layer called the window server sits in the middle
providing client applications, including the window manager, the
ability to talk to the hardware in a device independent manner. The
window server handles all of the keyboard, mouse and screen I/0. Thus,
the window server itself has device independent and device dependent
portions.
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The X Window system is a network-based windowing system. It
provides users with the ability to run applications on remote nodes and
have the graphics appear in a window on the local workstation. This is
not a feature of all windowing systems. Sun’s NeWS is an example of
another windowing system that does allow applications to manipulate
windows across a network.

When partially occluded windows are uncovered or the window is
resized, the X Window system takes the "memoryless approach". This
means that the X Window system does not try to remember what happened to
the window while it was covered nor does it automatically rescale the
window contents if the window is resized. However, the client
application is informed and it is left up to the client application to
refresh the graphics.

The X1ib library consists of over 100 graphics functions that
client applications can use to perform graphics and windowing functions.
Graphics requests are sent by the window server to the graphics
controller and windowing requests are interpreted by the X Window
system. The application can communicate in either device coordinates or
in normalized coordinates.

Client applications may also be written in the GKS (Graphical
Kernel System) graphics system standard calls. The X Window system
has a GKS driver library so that any application written using GKS can
run on the GPX under the X Window system. Likewise, any application
developed on the GPX using X window’s GKS library will run on any
workstation or terminal that is supported by GKS.

The X Window Human Interface

The X Window system provides all of the typical window
management functions described earlier and more. For example,
windows may be shrunk to icons of text and/or graphics or miniature
replicas of the full-size window as the application in the window is
running.

X window functions may be selected from pop-up menus that
present the user with a list of choices. For the more experienced user,
the menus may be bypassed by pressing buttons on the mouse in
conjunction with keyboard control keys. Standard functions include
control of window color, movement, sizing, and stacking. Further,
custom pop-up menus and button/control key definitions are able to be
configured by the user. Experienced users or system developers may
customize the entire windowing environment through startup files that
define the menus, buttons, window colors, text fonts, etc.

X Window Terminal Emulation Support

The X Window system allows the user to create multiple windows
on a single screen, where each window represents a separate terminal.
In each "virtual terminal" window, applications that normally run on a
standard video terminal may be executed. These virtual terminals may be
on the local workstation CPU or on any CPU on the network.

The startup files discussed earlier may be used to establish the

network connection as well as size, color and position of multiple
terminal emulator windows.
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The X Window System as a Workstation Standard

At the January 15th announcement, nine companies announced
support of the X Window system for applications on their workstation
products: Apollo, Dana Computer, Data General, DEC, Hewlett-Packard,
Masscomp, Siemens, Sony, and Stellar Computer. Adobe Systems announced
support for PostScript extensions to X Windows while Applix Inc.
announce support of its integrated mail and desktop communications
product, Alice, for X Windows. One can now expect that window-based
applications will be portable in a multi-vendor environment. One reason
is that X Windows is not proprietary; it is available from MIT for a
flat $100 fee.

Sun is licensing its recently announced, but still unavailable
NeWS (Network extensible Window System). Those reportedly interested in
NeWS include Data General, Sony, and Siemens.

Meanwhile, an ANSI sanctioned group on display management has

formed, including PC windowing representatives from Microsoft
(MS-Windows) and Digital Research Inc. (GEM).

Sources:

"X Window Enhances UNIX Workstations", Ram Rao, Mini-Micro Systems, May
1986.

"Three Hats in the Ring", Jeff Moad, Datamation, October 15, 1986.
"Look Ahead", Datamation, January 15, 1987.

"Software Integrated Windows and Networks", Computer Design, January 1,
1987.

GAPSIG Session Notes, Spring 1986 DECUS Symposium, Dallas, TX.
"Graphics Programming on the VAXstation II/GPX" and "X, a case study",

UNISIG sessions presented by Debby Haeck, Digital Equipment Corp. at Fall
1986 DECUS Symposium, San Francisco, CA.
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MEMORANDUM

TO: GAPSIG Newsletter DATE: 20 February 87

FROM: Rick Landau

DEPT: Terminals/Printers

Pgm Ofc

LOCN: PK03-1/C10

SUBJ: WHEN SOMEONE ASKS, "HOW FAST IS IT?", LET’S
AT LEAST AGREE ON THE SCALE FOR THE ANSWER.

Performance, absolute or relative, is a multi-dimensional notion. Trying to
put a single scalar number on it is a natural desire but is potentially
misleading.
I spoke on this subject briefly at the last DECUS symposium, in October. I
would now 1like to encourage your membership to lead the way in working on

this problem.

THE PROBLEM
One of the more insightful supervisors in a systems performance analysis
group I once knew never argued with his customers about metrics. His job

was to help improve the performance, not to measure it. But the managers of

the products wanted measurements. So they asked.

MISGUIDED QUESTION SNAPPY ANSWER

"How fast is it?" "Four. Maybe four-and-a-half."
"Well, it’s a relative scale.
That’s pretty good, but there’s
always room for improvement,

and we’re still working on it."

"How good is that?"

"Is it faster than Brand X?" "Depends on the application.
With our standard work load,
yes. But their advertising
stresses only their unique
functions, of course. We
should stress our overall

effectiveness."

Most walked away satisfied, if not altogether enlightened.
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The rest of this letter paraphrases, more or less, what I said at DECUS in
October.
MEASURING GRAPHICS PERFORMANCE
It would be a very good thing for manufacturers and users of graphical
devices to have some commonly accepted definitions for measurements of those
devices, as we now have common terminology to describe their functions. I
encourage user groups, DECUS among them, to come up with some measurement
criteria that can survive in the atmosphere of rapidly changing technology.
I would like to propose some goals for such criteria.
GOAL: do something generally useful across a variety of graphics devices,
not only terminals or only bit-mapped workstations or only bit-mapped
printers, etc. I believe that the fundamental function we are trying to get
at is the speed of scan conversion, but for a variety of environments and
objects.

o Include video and printing devices.

o Include black and white (bitonal) devices, grey scale, and color.

o Factor out fundamental differences where possible.
GOAL: do something useful for 5 to 7 years into the future. A shorter-term
effort might be obsolete before it was codified.

o Account for new graphical operations.

o Plan for higher resolutions.

o Concentrate entirely on raster devices.

GOAL: do something useful to manufacturers.

o Think years into the future. It takes some time for research to
influence future product development.

o Manufacturers need information from the users about how application
areas are changing.

BASIC FORMAT FOR RESULTS

We all really want scalar numbers. People feel that they wunderstand
scalars.

PROPOSAL: define a suite of specialized tests plus a set of weighting
functions appropriate to certain applications.
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Define a suite of standard tests to measure particular dimensions
of performance.

Define, if possible, sets of weights appropriate to different

applications. Weights applied to dimensions represent importance
of functions to =xperceivedx performance of the application
programs. The weighted average should reflect more information

about the dimensions that are important for =this* application.

E.g., for wireframe modeling, lines are more important, and thus
should carry more weight in the calculation, than areas; conversely
for solid modeling.

Define standard weights for some application areas where there is
some agreement. Particular applications may not fit the standard
weighting functions; recognize that your mileage may differ.

WHAT CONSTITUTES A USEFUL TEST?

How do we specify tests?

Specify a suite of test images (pages and/or screens).
- Confine images to single measurement (text, lines, curves,
halftones, etc.).

- Specify rules for generating the images.
Specify tests in a device independent way.
- Consider differences between dynamic and static displays,

phosphor vs paper.

—~ Include additional tests for interactive video functions such
as erase and move block.

- Factor out the effects of device resolution, multiple image
planes, color.

- Factor out communications time.

- Beware of alternative representations that may prejudice test
results but be unrealistic in practice.

- Choose appropriate suite of writing modes (e.g., overlay,
replace, complement, xor, etc.).

- Etc.
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WELL, HOW FAST IS IT?

What one wants to end up with, I think, for each application area, 1is a
figure that expresses the performance of a device when working on that
application, on the average. My particular religion teaches that
my-dog-is-bigger-than-your-dog statements are meaningless outside the

context of particular application environments. Conveying information with
pictures is one of the major movements in the computer industry today, but
different applications have different needs, and place different stresses on
hardware and software systems.

A brief example. Suppose we have a few measurements, testing very specific
functions, made on several devices.
RAW DEVICE PERFORMANCE DIMENSIONS
(mysterious units)

Device Prop. Lines Areas Curves Halftone
Type Text Images
| A 300 100 80 30 3 N
| B 200 200 50 100 1
| C 100 300 20 100 0.1 |
And suppose we have weighting functions suitable to several different

applications.

APPLICATION WEIGHTING FUNCTIONS

| # 1: 10%
| # 2: 50%

50%
30%

25%
5%

12%
0%

NOTE 1: Weights are a combination of frequency of operation and
scale of the dimensional measurement.

4pp1ying the weights to the measurements results in the following very
interesting rankings of the devices.
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WEIGHTED DEVICE PERFORMANCE

Device Applic Applic

Type #1 # 2

| A 100 180 |

| B 140 160 |

| C 180 140 |
NOTE 2: These figures are for comparison only. Your mileage may
differ.
Note that the orderings of the devices from "best" to "worst" differs
markedly from one application to the next.
SUBTLETIES (suggestive, but not exhaustive, list)
Beware of alternative representations. Some methods of encoding an image
are more compact or faster to process than others.

o Presentation Level Protocols (PLPs): the compactness of encodings

varies widely. Consider ReGIS or PostScript versus sixels, for
example. If communications is a bottleneck in the overall system,
then more compact representations can have an (unfair?) advantage.

might try to avoid

o End runs: for example, some implementations

expensive scan conversions by scanning the image directly to a
bitmap, then simply transporting and drawing that bitmap. One
needs rules for drawing images from schematic representations.

This is not simple without standards for data syntax.

THINGS TO TEST

Clarification: I am not suggesting that all of the operations mentioned
here should be measured. Instead, I believe that a small suite of tests
should be developed, but must be specified VERY carefully, to avoid some of
the potential pitfalls.

likely

o Text, of course. Text comes in several types, and they are

to have different performance characteristics. Also, applications
may place very different loads on the devices.
- Fixed pitch text, a la line printer and, most likely, the
terminal on your desk. What you are reading now. Also called
"character cell." All characters are the same width, and can be

drawn with hardware character generators.
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- Proportionally spaced text: characters of varying width, where
"M" is wider than "i", unlike what you are reading now. There
are usually many more characters on a page of proportional
type, and each of them takes longer to place because of the

positioning calculation.

- Writing modes: some modes may operate more quickly than others
because of specific accelerator hardware, e.g., OR-mode memory.

- Be careful about the time needed to "rasterize" (scan-convert)
characters. If testing text only at standard click-stop sizes
and rotations, pre-rasterized dot fonts matching the device
resolution offer an increase in speed, but cost flexibility.
Some graphic interpreters rasterize characters once and then
cache the results, so that tests must be careful not to compare

apples (scan converting the characters the first time) with
oranges (transferring the bitmaps to the image).
o Lines: lines are simple, right?
- Horizontal and vertical lines may be easier than oblique lines

for certain devices, depending on algorithms used and hardware
accelerators available.

- Need to measure oblique lines, also, with some
angles; e.g., with so-called rosettes (clique graph

sample of

- The classic measure of line drawing speed is length, at least
for video devices. However, to include higher resolution
devices such as printers or new video devices, one must also
include width. A one-pixel-wide line is not acceptable at,
say, 300 dots per inch; at high resolution, a line is really an
area that must be filled.

- What measures to use for line speed? Pixels? No, for the
reasons above. Inches? Not good, again for the same reasons.
What might be useful over a range of resolutions 1is something
like visual angle subtended, in degrees, at some standard
viewing distance that probably depends on the resolution and
the medium. Needs work.

o Areas are becoming more important, for instance, as solid modeling
replaces wire frame modeling in CAD applications.
- Include fill and flood operations on shapes. Fill on a bitonal
device may be very different from filling with a constant
density or color. Filling with a pattern, possibly by
halftoning on a bitonal device, is even harder.

- What kind of shape to fill? A box, or a general polygon?

Straight or curved edges? If straight, vertical/horizontal or
oblique (since trapezoid fill is important in other areas)?
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- Are patterns constrained to be origin-aligned, or can they be
aligned with the edges of the shape?

- 1Is interpolated shading across a patch of some shape important?
If there were some "standard" interpolation algorithms,

Qurves are becoming more important, both for higher quality display
in general, and for text handling. Vectors were usually only
approximations to curves for performance reasons, but they are

fundamentally jagged, i.e., don’t magnify well unless the software
redraws from scratch.

- What kinds of curves? Circular arcs, certainly. Cubics are
harder but more wuseful. Unfortunately, there is not much
agreement about types of curves and surfaces. I'm a fan of
Beziers, personally, but that may not be a popular religion.

- Be careful about requirements for approximating the curve on
the display device: if the curve as drawn is, for instance,
required to come within one device pixel of the true curve
path, then device resolution makes a lot of difference.

Images: scanned, halftoned, synthetic, all are basically bitmaps,
but with potentially very different performance characteristics.

- Bitonal.and grey scale images vary in size, certainly, and in
complexity of handling, depending on the rendering device.

~ If the image resolution and depth match the
and depth, then rendering is simple.
typically of this form, by the way.

device resolution
Character bitmaps are

- If the image resolution and depth do not match the device
resolution and depth, then more complex handling is required,
e.g., scaling and digital halftoning, which are very compute
intensive.

- Does the image require decompression, according to some
algorithm, before processing? Standard tradeoff between
transmission time and processing time.

BENCHMARKS

Finally,

(o]

such a yardstick must have a name.

For measuring floating point speed (and FORTRAN compilers), we have
Whetstones. The underlying measurement of interest is mostly
megaflops, and the Whetstone benchmark makes some particular
decisions about instruction mixes for those flops.

For measuring fixed point speed (and C compilers), we have
Dhrystones. The underlying measurement at issue is MIPS, which is
not a very useful measurement in itself, but, again, the benchmark
makes specific decisions about operation mix.

For measuring graphics speed, I would suggest RosettaStones, to
honor that ancient demystifier of writing with pictures.
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If Carmen and I have got this figured out right, you should be re-
ceiving this issue of the HMS SIG Newsletter a couple of weeks be-
fore the spring 1987 DECUS symposium in Nashville. Those of you
that will be attending this meeting can get a preview of what you

are in for by reading Carmen’'s "Hitchhiker’s Guide To the HMS
Galaxy" article. Immediately following her narrative is the HMS
session schedule.

the

We also have a very useful article from Tom Provost discussing
ins and outs (pardon the pun) of adding hardware to DEC systems.

The "Hardware Hints and Kinks" section contains an (ahem) anonymous
contribution concerning the DEC BI-to-UNIBUS adapter that may be of
interest to individuals migrating to, or adding to, BI-based confi-
gurations.

Finally, please note the aboYe two deadlines. The one for the June

issue is extremely tight and, perhaps, too optimistic -- I leave
for the DECUS symposium the following day. But, if I have some
material, and it’s not too disorderly, I will try to get it edited

and submitted. Stuff that gets to me by the deadline for July’s
newsletter should not present any unusual problems.

DMA PROBLEMS WITH THE DEC BI-TO-UNIBUS ADAPTER

There 1is one known
BI-to-UNIBUS adapter from DEC:

product that definitely does not work on the
the RL11 disk drive. 1In addition,
at least one Emulex disk controller does not work on this same
adapter. Emulex, however, has made some ROM changes to this con-
troller that make it functional on the BI-to-UNIBUS adapter. UNI-
BUS bandwidth is about 20 percent less than other UNIBUS
confiqgurations, and this may affect other devices such as streaming
tapes (?) as well.

POINTS TO PONDER WHEN ADDING HARDWARE TO YOUR DEC SYSTEM
Tom Provost, HMS SIG Chair

DEC systems are carefully configured to maximize reliability and
performance. When you add an item to an existing system, you
should make sure the resulting system runs as well as it possibly
can. This is true whether you buy the add-on from DEC or from a

third-party vendor; it’s also true for equipment migrated from
other systems. 1If you keep the following guidelines in mind when
you add peripherals or other hardware to your DEC system, you can
help ensure continued high performance and reliability.

I. The hardware must physically fit into the system.

Interfaces require backplane space, so the required number of back-
plane slots must be available. Crosstalk can result when identical
devices are adjacent to one another. Hex cards cannot fit into the
end slots on a backplane segment or system unit (SU) (i.e, <DMC to
DMR>) .

On a Q-Bus system, there are two very different kinds of backplane
slots, Q-0 and Q-CD. They are not interchangeable.

If no slots are available in a UNIBUS configqguration, you can add an
SU. This requires a power harness compatible with the unit and the
cabinet. When adding new SUs to old systems, you may have to cut
the backup 5V wires. Really old boxes cannot handle hex cards at
all. If there is no room in the box for an additional SU, you must
add another box and a segment of UNIBUS cable. The large DEC racks
can handle two BA boxes, so you don’t always need to add an entire
rack.

When adding boards to or removing boards from a backplane, you must
take care to ensure that the grant lines are continued and that the
DMA grant 1is jumpered. (On Q-Bus systems, the grant line path is
not always obvious.) People usually remember to do these things
when adding equipment to their systems, but forget them when remov-
ing equipment. '
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Rack-mounted equipment often requires a rack-mount kit. Cabling is
not always included; even if it is, it may not be 1long enough.
Cabinet kits may be necessary to externalize the cables.

II. There must be adequate power and cooling.

Power begins with the AC wall outlet. It may not be a standard
wall outlet, so be sure to check before you plug anything in.

Several voltages may be required at the backplane slot. You must
ensure that sufficient amperage is available for each voltage.

You can estimate cooling requirements from the wattage drawn for
the device. Room air conditioning should be designed to handle the
people in the room as well as the load from the computer system.

The ability of the system box or expander box to cool the device
properly depends on the temperature differential and the air flow.
Unfortunately, the cooling capacity of these boxes is not given
anywhere.

Some "hot boards" can affect adjacent boards.

III. Even if gquidelines I and II are satisfied, several other sys-
tem integration problems still need to be addressed.

Revision level. When integrating systems and peripherals of dif-
ferent vintages, you may run into conflicts due to engineering
changes implemented in one model but not in the other. For exam-
ple, the older UNIBUS backplanes had considerably different wiring,
and thus will not work with some of the new interface boards.
Equipment that worked fine on an old PDP-11 may require changes to
operate properly on a recently acquired VAX.

Address and vector. Obviously, the add-on device must have an ad-
dress and a vector that differ from those already in wuse on the
system. What old-time PDP-11 users may not realize is that VAXen
are accustomed to making the decisions about what those numbers are
supposed to be. Choosing an arbitrary unused address for a device
on a VAX could cause the operating system to miscalculate the vec-
tors for terminal interfaces. You must consult VMS in the selec-
tion of address and vector.

Interrupt priority. When two devices want the CPU's attention at
the same time, the hardware interrupt priority determines which
gets there first. If you are not in control of the software, it’s
risky to increase the priority level of a device, but decreasing
the priority 1level is usually safe. 1If you are in control of the
software, you can increase the priority 1level providing the
priority of the software interrupt service routine is altered ac-
cordingly. Interrupt priority levels on a Q-Bus system don’t work
with many devices and are best left at the standard. When multiple
devices are at the same priority level, the distance of each device
along the grant path line determines which one gets serviced first;
in other words, units closer to the CPU have a higher priority.

DMA priority. This variable, which has nothing to do with inter-
rupt priority, determines which device gets to wuse the bus to
transfer words to and from the memory when CPU intervention is not
necessary. DMA priority is affected by the position of the inter-
face on the bus; again, devices closer to the CPU have a higher
priority. To change DMA priority, you must reorder the interface
boards.

DC loading. Each device--and each bus segment--causes a decrease
in the available DC voltage on the bus signal lines. On short bus
segments, as are common in Q-Bus configurations, you can ignore the
length of the bus as a factor in loading. DC loading for a device
is determined by the number of receivers and drivers on a particu-
lar bus line for that device; device DC loading is usually avail-
able in the device specifications. A UNIBUS system can handle 20
DC loads or 50 feet of bus--but not both. Typical devices assert
two DC loads each.

AC loading. If all devices were electrically perfect, there would
be no AC loading on the bus. Unfortunately, perfect devices are
hard to come by. Imperfect devices present impedance to the signal
lines, causing reflections or ringing. One AC load corresponds to
9.35 picofarads (pF) of capacitance. On a complex UNIBUS confi-
guration, the combined AC loading of all devices on the bus can be
great enough to cause intermittent failures. AC loading problems
depend largely on interaction between the AC 1loads from each
device. You can counteract these problems by eliminating symmetric
cable lengths between backplane segments and by using segments of
bus to separate devices with heavy loading (e.g., replacing M920s
with M9202s).

NPR latency. DMA devices vary in speed and patience. To optimize
performance, you should give the 1less patient devices higher
priority by placing them closer to the CPU on the bus.

Here 1is a checklist of the factors to consider in adding hardware
to your system:

Amps and volts
BTUs

Backplane slots (quantity and variety)
Rack

Cabling

Panel inserts

DC loading

AC loading

DMA bandwidth
Interrupt response
ECO level

And here are the consequences of disregarding these things:
Intermittent failures
Poor performance

FCC violations
Damage
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References (in order of increasing date and decreasing usefulness)

UNIBUS Troubleshooting User’s Manual, EK-FS0002-OP-001 (DEC company
confidential, 1977)

Computer Engineering: A DEC View of Hardware Systems Design by C.
Gordon Bell, J. Craig Mudge and John E. McNamara (Bedford, MA:
Digital Press, 1978)

PDP-11 Bus Handbook, EB 17525 20 (1979, out of print)

PDP-11 UNIBUS Processor Handbook, EB-26077-41 (1985)

Configuration guides:
Systems and Options Catalogs

Micro Systems Site Preparation and Verification Guide

(H9642-JA/JB Cabinet), EK-H9642-SP-001

Micronotes

HITCHHIKER'’S GUIDE TO THE NASHVILLE HMS GALAXY
Carmen D. Wiseman, Assistant Newsletter Editor

The idea of a Nashville DECUS brings some pretty strange images to
mind: Minnie Pearl pricetags dangling from VAX-11/730s at the
Digital Sale, hawg jowls and collard greens at the free lunch,
honky-tonk muzak in the exhibition hall . . . and Lord knows
what kind of party favors we’ll pick up at registration! But all
you hardware mavens can rest assured that you’ll find plenty of
solid information and no hee-haw, so to speak, in the array of
Hardware Micro SIG sessions at the spring symposium.

Figuring out which sessions you want to attend before your official
program book arrives is often tough, so your humble editors have
decided to devote most of this issue of the HMS SIG newsletter to a
roadmap of the spring 1987 HMS sessions.

This article will take you on a tour of our corner of the Nashville
DECUS universe, with emphasis on session highlights and events that
no hardcore hardware person should miss. On the last three pages
of the newsletter, there’s a chart that gives bare-bones info about
all 53 of our Nashville sessions: title, date and time, and pic-
turesque Opryland Hotel room name. Please feel free to remove the
chart from this edition of SIGs Newsletters and take it along to
the symposium.

Before launching into the
Symposium Seminar Coordinator Mike Allen for

roadmap, I’'d like to congratulate HMS
putting together an
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exemplary group of sessions. The spring roster nicely reflects
both the changing face of DEC and the shifting needs of the wuser
community. As you’ll see, there’s something old, something new and
Opdefinitely something for everyone who'’s interested in DEC
hardware.

The symposium begins with a bang on Monday--19 HMS sessions, run-
ning from 9:00 a.m. to 10:00 p.m.--so don’'t party too hard Sunday
night! Before you head anywhere else on this very full day, make
sure you attend the official HMS roadmap session at 9:00 a.m. our
Peerless Leaders will give you the lowdown on the state of the HMS
SIG, as well as last-minute schedule changes and other crucial
HMS-related information.

You can spend the rest of Monday learning about what’s been happen-
ing in DEC Micro Systems, mass storage, tape backup (I reserve com-
ment on the TK50 update at 3:30 p.m.!), printers and video products
since the fall symposium in San Francisco. RT-11 and/or would-be
RT-32 users should check out "Programming VAX-11 Hardware Directly"
at 8:00 p.m. and the session on the "brain-dead" KA260 real-time

processor at 9:00 p.m. And if you need a bit of levity after a
long, hard (no pun intended) day, drop in on "Edsel Murphy’'s
Scrapbook: Digital’s Lemons" at 6:30 p.m. to place your bets on

which Digital product will win the 1987 Robin Award.

If you want to know more about DEC mass storage, Tuesday is your
day. Seven sessions cover the entire spectrum of DEC devices, from
low-end RDxx drives to HSC70 and KDB50 controllers. Of special
note are the two afternoon sessions on CDROM applications and WORM
disks. But attendees interested in things other than disks needn’t
feel neglected. MicroVAX and VAX system managers should find
"Memory and System Performance" at 10:00 a.m. particularly valu-
able, and MicroVAX greenhorns, of which there are more and more all

the time, shouldn’t miss the MicroVAX II introductory session at
5:00 p.m.

Although DEC put most of its UNIBUS PDP-1ls out to pasture last
year, the 11,84 is still going strong, as are the Q-Bus

MicroPDP-11ls. To find out more about the status of these remaining
PDP-11 family members, check out the PDP-11/84 and MicroPDP-11 up-
date sessions on Wednesday morning. If you’re into heavy-duty
real-time action, there are two afternoon sessions on I/0 proces-—
sors. And if you’re doing government work, the three sessions from
4:30 to 6:00 p.m., which deal with such arcana as environmental
control and vibration testing of the MicroVAX 1II, will be of
particular interest.

Because many DECUS attendees tend to cut and run before Friday, our
SIG wrap-up session is being held at noon on Thursday. Here's a
golden opportunity to tell our Peerless Leaders what you’ve liked
or disliked about the Nashville symposium, and to help plan for the

fall symposium in Anaheim. You can also put in your two cents
worth about any HMS-related topic, including (gulp!) this
newsletter.
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After the wrap-up, the other 12 Thursday sessions are devoted to
third-party hardware and OEM issues. Almost everyone will want to
catch the ECO session at 1:00 p.m. to get the latest dirt on
changes in the beleaguered FPJ11l and other products. Then comes a
session called "Q-Bus Tape Choices"; it’s hosted by yours truly
and deals with (you guessed it) alternatives to the TK50. Other
sessions on integrating non-DEC peripherals into DEC systems in-
clude the foreign peripherals forum and "Points to Ponder When Ad-
ding Hardware to a Digital Computer System," a digest of which
appears in this issue of the HMS SIG newsletter. The theme of the
evening sessions (from 6:00 on) seems to be how DEC and OEMs can
peacefully co-exist; the OEMs get their say at 11:00 p.m.

If you’'re still around on Friday, there are four interesting ses-
sions from 9:00 a.m. to 2:00 p.m.: an MSD hardware panel, a cou-
ple of sessions on PDP-11 and MicroVAX diagnostics, and "Hardware
Hints and Kinks." The Nashville version of this popular session
runs from 1:00 to 2:00 p.m. in the Washington Room and is followed
immediately, same place, same channel, by the VAX SIG’s hardware
panel session. Mike Allen notes that the Washington Room will be
THE PLACE for hardware folks to get information available nowhere
else. Be there or be square!

Well, there you have it--a peek at the 1987 HMS sessions at the
spring symposium. We hope this guide will be useful to you in op-
timizing your Nashville DECUS experience. If you like it, we’ll
continue to run a roadmap newsletter issue before each symposium in
the future. Let wus know what you think. And see y'all in
Nashville!
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HMS Sessions

Nashville DECUS, April 27-May 1, 1987

9:00-10:00 a.m.

HMS Roadmap

Micro Systems Development

Directions and New Product Review

MicroVAX Update
Extending the MicroVAX Family

Printers: Current Products
and Future Needs

Storage Systems News

Advances in Digital Storage
Architecture Disks

Laser Printer Update
Advances in Tape Products

Update on the TK50 Family
of Products

Tape Formats and Data Integrity
Advances in Disk Technology

Edsel Murphy’s Scrapbook:
Digital’s Lemons

Video Update

Configuring New Micro Systems
Packages

Programming the LNO3

Programming VAX-11 Hardware
Directly

Printing Queues Guide
The KA260: A Real-Time, Single-

Board Computer for Embedded
Real-Time Applications

10:00-11:00 a.m.

11:00 a.m.-noon

noon-1:

1:00-2:

1:00-2:
2:00-3:

2:00-3:
3:00-3:

3:30-4:

4:30-5:
5:30-6:
6:30-7:

7:00-8:
7:00-8:

8:00-9:
8:00-9:

00 p.m.
00 p.m.

00 p.m.

00 p.m.

00 p.m.
30 p.m.

30 p.m.

30 p.m.
30 p.m.
00 p.m.

00 p.m.
00 p.m.

00 p.m.
00 p.m.

9:00-10:00 p.m.

9:00-10:00 p.m.

Knoxville

Knoxville

Jefferson
Jefferson

Cumberland

Knoxville

Knoxville

Chattanooga
Cumberland

Cumberland

Cumberland
Cumberland

Cumberland

J.C. Handy

Robertson

J.C. Handy

Knoxville

J.C. Handy

Knoxville



Electronic Memories: The Next 9:00-10:00 a.m. Knoxville HMS SIG Wrap-up noon-1:00 p.m. Cheekwood
Five Years

Hardware Engineering Change 1:00-2:00 p.m. Cumberland
Electronic Memory and System 10:00-11:00 a.m. Knoxville Order Update
Performance

Q-Bus Tape Choices 2:00-3:00 p.m. Cumberland
Low-End Disk Performance and 11:00 a.m.-noon Knoxville
Tuning Capabilities Can Increase Points to Ponder When Adding 3:00-4:00 p.m. Cumberland
System I/O Hardware to a Digital Computer

System
Advances in 5 1/4" Winchester noon-1:00 p.m. Knoxville
Disk Drives Foreign Peripherals Forum 4:00-5:00 p.m. Cumberland
How to Design a CDROM Application 1:00-2:00 p.m. Knoxville Configuring Commercial PDP-11 5:00-6:00 p.m. Cumberland

Systems
Write-Once Optical Disks for 2:00-3:00 p.m. Knoxville
Archiving Applications What Next? Storage Needs 5:00-6:00 p.m. Nancy Ward
Digital Storage Architecture: 3:00-4:00 p.m. Knoxville Digital’s Components Strategy 6:00-6:30 p.m. Cumberland
What It Is and What It Is Not

Digital’s Relationship with 6:30-7:00 p.m. Cumberland
Configuring Systems with Digital 4:00-5:00 p.m. Knoxville Original Equipment Manufacturers:
Storage Architecture Controllers What Is an OEM and How to

Become One
Digital Storage Architecture 5:00-6:00 p.m. Knoxville
Controller Performance Doing OEM Business with Digital 7:00-8:00 p.m. Cumberland
Introduction to MicroVAX II 5:00-6:00 p.m. Chattanooga OEM Case Histories 8:00-9:00 p.m. Cumberland
Wednesday, April 29, 1987 - Digital Answers the Top Questions 9:00-10:00 p.m. Cumberland
________________________________________________________________ from the OEM Helpline and the
PDP-11,/84 Update 9:00-10:00 a.m. Robertson DECUS Computer System (DCS)
MicroPDP-11 Update 10:00-11:00 a.m. Robertson OEM Issues Forum 10:00-11:00 p.m. Cumberland
I1/0 Processing Application Notes 11:00-11:45 a.m. Robertson Friday, May 1, 1987
I/0 Processors: Options That 11:45 a.m.- Robertson Micro Systems Hardware Panel 9:00-10:00 a.m. J.C. Handy
Supercharge the Real Time 12:30 p.m.

PDP-11 Diagnostics 10:00-11:00 a.m. J.C. Handy
Compact MicroVAX as a Boot Node 4:30-5:00 p.m. Adams
for a Local Area VAXcluster MicroVAX Diagnostics 11:00 a.m.-noon J.C. Handy
Environmental Control for a 5:00-5:30 p.m. Adams Hardware Hints and Kinks 1:00-2:00 p.m. Washington

MicroVAX IT e e
Preliminary Vibration and Thermal 5:30-6:00 p.m. Adams

Testing of the MicroVAX II CPU
and 1MB Memory Boards
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CONTRIBUTION GUIDELINES

Contributions for the newsletter should be sent to:

Frank R. Borger

Michael Reese Medical Center
Department of Radiation Therapy
Lake Shore Drive at 31st St
Chicago, IL 60616

Contributions of letters, articles, important SPR’s etc will be
accepted in any form, (including notes jotted in pencil on
gravy-stained tablecloths.) Contributions will be much more gra-
ciously accepted in one of the following formats:

1. Non machine readable sources, (SPR’s etc,) should be reason-
ably dark to insure good photocopying. Text whatever should
be the equivalent of 66 lines at 6 1lpi, with 4-line top mar-
gin, b5-line bottom margin, left-margin 10, right margin 74
at 10cpi. If using a DEC LNO3 for output, use left-margin 8.
right margin 72.

2. Machine readable sources may be submitted on 9-track
Mag-tape, (800,1600, or 6250 BPI,) DEC-tape II, DecMate
floppies, or whatever. We’re not fussy, we’ll even accept
paper tape or cards. Preferred format is DOS or BRU for
tapes, Files-11 for DEC-tape II.

3. 1200 baud dial-up modems are available on our IAS system and
our VAX, with various servers available. Give the editor a
call at (312)-791-2515 (preferably later in the day,) to ob-
tain access information, etc. y

4, If long distance dialout is not possible on your system,
we'll be willing to call your system and do the work, (un-
less you want to transfer the entire manual set at 300
baud.)

Any media sent to us will be promptly returned.

ASK THE DEVIAS WIZARD

If you have a problem you would 1like to submit to the Devias
wizzard, write a letter or fill out a copy of a standard SPR and
send it to the Editor at the above address. Answers to problems
from members (or anyone) should also be sent to the Editor.

IAS-i
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Its been a bad month for traditionalists like myself. DEC an-
nounces computers without a BUS structure for expansion, Garri-
son Keillor announces he’s quitting PHC and moving from Lake
Woebegon to Scandanavia. Next thing you know, IBM will announce
a computer that is programmed in Octal instead of HEX and talks
ASCII rather than EBCDIC. I comforted myself by re-cycling some
CDC 9762 80-meg disk drives that we scrounged up to put on our
11/45 system.

This month’s program of the month is not for casual users. Its
a tool that allows a system manager to look at the internal
status tables of a terminal, which gives one much insight into
how the system is running. Its especially useful in that it
will tell you if anyone who is complaining about their terminal
being hung has managed to control-S their terminal without being
aware of it. (Next month we’ll probably introduce what to do
about that problem.)

Our conversion project has started again, and is lurching along
its merry way, (grunt, groan, pound on the keyboard...) so we
have something to offer again.

This month we are again recruiting. If you are a new user of
IAS, (or an older user who wants to be part of the fold but
can’t come to DECUS meetings,) fill out the user profile form in
the questionnaire section and send it in.

Has anyone out there played with the new release of DECNET? if
you have, drop us a line telling us about it. We’d be particu-
larly interested in mixed VAX and IAS applications.

Spring is only 2073600. clock ticks away.
(1728000 ticks for you European users)
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Ten Years Ago Today

The April 1977 Multi-Tasker reported that:

1.

The result of a questionnaire included in the December issue
reported that responses were received from 12 IAS users, (of
version 1.1,) 108 RSX-11D users, 86 RSX-11M mapped users, 18
RSX-11M unmapped users, and 7 RSX-11S users. (Sure have a
different mix now.)

The average IAS user had an 11/70 with 165K words, and
120Mbytes of disk storage. One user actually running IAS
with 5 M-bytes, (2 RK0O5 disks.) I have no idea what that
user ran, they were 1lucky if they had 200 free blocks on
DK1.

Several users complained about having to re-boot the system
when the print queue hung, (it took a while for the fix of
deleting SPRQUEUE.SYS to promulgate thru the user group.)

RSX11M users griped about not having a crash dump, and about
not having a full duplex terminal handler.

A thorny discussion centered around a proposal to charge a
subscription fee for any SIG newsletter. Suggested sub-
scription fee was to be $20 for each SIG newsletter. (Makes
current price for the "Big One" really look good. ed.) The
editor suggested that a more reasonable fee of $5 per news-
letter, with the caveat that "I am totally opposed to any
scheme to charge for subscriptions for SIG newsletters wun-
less DECUS can guarantee that the newsletters will be pub-
lished on a firm schedule..." The more things change...
(Mark Lewis, by the way, NEVER missed an issue, and he was
both SIG chair and Editor.)

Finally Oliver Walter of 2Zurich Switzerland submitted a
patch to the TTY handler, along with the first printed exam-
ple of installing a new terminal handler without doing a
sysgen by installing the new version with a different name,
scheduling it to execute in 10 seconds, and then wunloading
TT.
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MICHAEL REESE MEDICAL CENTER - - DEPARTMENT OF MEDICAL PHYSICS COMPUTER
LISTING OF DR2:[102,006 ) TERMTABLE.BAS ON 23-FEB-87 AT 10:30:46 PAGE 1

10 ! program to look at whole terminal table for a terminal

15 dim tt$[2])v

20 input "tt # (octal) "; tt$ : tn=oct(tts)

30 tt=oct("7240") : ! octal offset to trmtbl psect (less par bits)
40 ta=oct("2760")*64 : | octal address from par #2

50 ts=oct("110") : ! octal size of a table entry

60 oa=ta+tt+tn*ts

70 oh=int(0a/32768) : ol=int(oa-oh*32768)
? .

94 ? "sc.stl==040000 ; line stalled (xoff sent)"

95 "sc.tap==100000 ; low speed reader active"

97 ? "change appropriate bits, terminate with an <esc>"

100 ad$=oct$(ol)

101 if len(ads$)<5 then let ad$="0"+ad$ : goto 101

102 ad$=oct$(oh)+ad$ : B=0 : call "SPAWNB"("OPE "+AD$,b)

103 input "enter <cr> to view rest of Table, <ctl-z> to stop";tt$
104 print "Term with <esc> or new value <esc>" : print : print

80 ? "sc.cr ==000001 ; carriage return just done"
81 ? "sc.ro ==000002 ; hard-copy rubout sequence in progress"
82 ? "sc.eqp==000004 ; long escape sequence being sent to user"
83 ? "sc.tmo==000010 ; read-with-timeout in progress"
84 ? "sc.wip==000020 ; terminated write in progress"
85 2?2 "sc.wfn==000040 ; write waiting for nodes"
86 ? "sc.brk==000100 ;44094 last record terminated with break"
87 ? "sc.xof==000200 ; output temporarily suspended by xof"
88 ? "sc.inh==000400 ; character processing inhibited"
89 ? "sc.cno==001000 ; control-o in effect"
90 ? "sc.ofl==002000 ; terminal offline (interface not present)"
91 2 ";;;::3:==004000 ;++076 a spare bit!"
92 ? "sc.hng==010000 ; modem line disconnected"
93 ? "sc.cnr==020000 ; output for control-r in progress"
?
?
?

105 Print "Read request "; : gosub 500
115 Print "Write request "; : gosub 500
120 Print "Read state "; : gosub 500
125 Print "Read-ahead state "; : gosub 500
130 Print "Dispatch vector pointer "; : gosub 500
135 Print "PUD address "; : gosub 500
140 Print "External page address "; : gosub 500
145 Print "Task action queue "; : gosub 500
150 Print "Task action flags "; : gosub 500
155 Print "Event wait queue "; : gosub 500
160 Print "Current xfer size "; : gosub 500
165 Print "Control-O task atl "; : gosub 500
170 Print "Unsolicited input ast "; : gosub 500
175 Print "Control-C input ast "; : gosub 500
180 Print "Attached task "; : gosub 500
181 Print "IO.RTT term table add. “; : gosub 500
182 Print "Autobaud status flags ": & gosub 500
185 Print "Input buffer header (1) "; : gosub 500
190 Print "Input buffer header (2) "; : gosub 500
195 Print "Input buffer header (3) "; : gosub 500
200 Print "Output buffer header (1) "; : gosub 500
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MICHAEL REESE MEDICAL CENTER - — DEPARTMENT OF MEDICAL PHYSICS COMPUTER

LISTING OF DR2:[102,006 ] TERMTABLE.BAS ON 23-FEB-87 AT 10:30:46 PAGE 2

205 Print "Output buffer header (2) "; : gosub 500
210 Print "Output buffer header (3) "; : gosub 500
215 Print "Sec.,event wait flags "; : gosub 500
220 Print "Read timeout, immed char "; : gosub 500
225 Print "Modem timeout, status "; : gosub 500
230 Print "H-pos,start-pos "; : gosub 500
235 Print "V-pos, # of records "; : gosub 500
240 Print "Int tab offset, DMA size "; : gosub 500
245 Print "ESC state, read state "; : gosub 500

250 Print "Term I.D. characteristics"; : gosub 500

260 goto 20

500 tt=tt+2

515 break

520 oca=ta+tt+tn*ts : oh=int(0a/32768) : ol=int(oa-ch*32768)
525 if len(ad$)<5 then let ad$="0"+ad$ : goto 525

530 ad$=oct$(oh)+ad$ : B=0 : call "SPAWNB"("OPE "+ADS,b)
550 return

: ad$=octS$(ol)

Notes to adapting this program to your system:

30 tt=oct("?240") : ! octal offset to trmtbl psect (less par bits)
This value is obtained by taking the octal address of the global
symbol TRMTBL, less the upper 3 bits, "160000"

40 ta=oct("2760")*64 : ! octal address from par #2
This value is obtained by issuing the commands:
ACT TT..../AL (to find out where TT.... is running)
ACT TT..../TI=TTnn/FU (to get full list)
Take the 3rd octal value in the line reading "HWPARS..."

50 ts=oct("110") : ! octal size of a table entry

This value is fixed, but table size and ordering may change with
any new release of the IAS terminal Handler
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Macro 16 to Macro 3
A Tale of two Systems

Frank R. Borger
Michael Reese Medical Center

Once more we plunge into the world of conversion. It'’s been a
while since I worked on the project, 1I’ve been busy being
hardware engineer, physicist, fixing the heating, mopping out my
office (after they "fixed" the leak in the roof,) and generally
running around plugging holes in dikes. Trouble is I'm running
out of fingers. Although we are still far from a running system,
I have most of the code necessary for a terminal I/0 only system
converted. Its about time to start testing code. Now the fun
starts. Since I would not want to link something as large as
Reese Basic and just crank it up, I have to approach testing on
the module level. Although the basic part of the interperter is
15 year o0ld code, and we have (hopefully) learned a lot about
coding in the intervening time, the structure is modular enough
that I could test each piece with a companion test routine.
There tend to be 3 distinct cases of writing a test program for
calling a module:

1. Some routines, typically ones that return system time or
date, have a simple call, and return a text string or numeric
value. Writing test routines for these is fairly simple.

More complex routines call other routines to do most of their
work. Testing them really involves testing several routines
at once. 1If one chooses carefully, one can test several rou-
tines with the same general test program.

3. Some routines really can only be tested after all the other
pieces have been tested and debugged as much as possible, or
can be tested just as easily by running the interperter it-
self in diagnostic mode.

This month, lets start with a relatively simple test routine. We
had to do significant re-writing of the routines that did time
and date return and conversion. There were 4 very similar rou-
tines, all of which had a common calling proceedure and returning
proceedure.

as$=dat$(n) ;returns date as mo/dd/yy
a$=ddat$(n) ;jreturns date as dd-mmm-yy
a$=vdat$(n) ;jreturns date as dd-mmm-yyyy
as$=tim$(n) ;jreturns time as hh:mm:ss

(N=0 means return system date, otherwise return date equivalent
to n being day of century.) All routines were entered with rl
(the text pointer,) pointing past the "(", and returned a text
string in users storage space, with r3 containing the address and
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r4 containing the length. .address readbf
readbf: .blkb 80

The following test program: outbuf: .blkb 80
’
1. Prompts for a test ascii string (which should contain a valid i dummy user buffer etc required by basic code
numeric quantity,) to pass to the date routines. i
lineno::.word 20 ;fake line number
2. Appends a closing paren to the input text, (which the date usrbuf::.word 0 ijreturned string header
routine expects.) strbuf: .blkw 1000 ;and string returned by functions
strlen::.word 0 ;length of returned string
3. cCalls the 4 date routines with the ascii text and prints the enudat::.long usrbuf ;pointer to end of user buffer area
ascii strings returned by the 4 subroutines. stgosb::.long  enudat ;pointer to end of buffer
ac0O:: .float 0 ;floating point registers
4. simulates several of the storage areas that the exist in the acl:: .float 0
basic interperter and are used by the routines being tested. ac2:: .float 0
ac3:: .float 0
acd:: .float 0
; ach:: .float 0
; test program to test date functions i
; : misc data areas for test program
$ssdef ;define sys status codes ;
$lnmdef ;define logical names ttiosb: .blkw 1 istatus
; ttlen: .blkw 1 ;length
.macro wrmess add,len,cctl,error .blkl 1 ;device char
$qiow s chan=tochan,- tichan::.blkw 1 ichannel number
~  func=4#io$ writevblk, - tochan::.blkw 1 ;channel number
iosb=ttiosb, - ;
pl=add, - i
p2=len, - .psect code,exe,nowrt
pd=cctl .entry start,M<r2,r3> ;entry mask
bsbw error i
.endm  wrmess $assign_s -
; devnam=toname, -
.macro remess add,desc,error chan=tochan
$giow s chan=tichan, - blbs r0,10$
~  func=#io$ readvblk, - ret
iosb=ttiosb, - 10$: $assign_s -
pl=add, - devnam=tiname, -
p2=desc chan=tichan
bsbw error blbs r0,11$
.endm remess ret
: 11$:
.psect rodata,nowrt,noexe rego: wrmess prompt,plen,#36,err ;do prompt
; movw #80, readds ;reset length indicator
prompt: .ascii /Test date date 2 / remess readbf,readds,err jread ascii string
plen: .long plen-prompt cvtwl ttlen, readds ;iput length in descriptor
ohoh: .ascii /ERROR!!/ movl $readbf,rl
ohln: .long ohln-ohoh addl readds,rl ;jpoint at end of string
timest: .ascii /0)/ movb #7051, (rl1) ;add terminating paren
toname: .ascid /sysS$output/ movl #readbf,rl ;reset text pointer
tiname: .ascid /sys$input/ movl #usrbuf,enudat jreset enduser pointer
: jsb dat00 jconvert to mm/dd/yy
; a:: movw r4,strlen ;return length of string
.psect rwdata,rd,wrt,noexe wrmess strbuf,strlen,#32,err;write returned string
readds: .long 80 movl f$readbf,rl ;jreset text pointer
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movl #usrbuf,enudat ;reset enduser pointer

jsb ddat00 ;jconvert to dd-mmm-yy

b:: movw r4,strlen ;return length of string
wrmess strbuf,strlen,#32,err;write returned string
movl $readbf,rl jreset text pointer
movl #usrbuf,enudat ;reset enduser pointer
jsb vdat00 jconvert to dd-mmm-yyyy

c:: movw r4,strlen ;return length of string
wrmess strbuf,strlen,#32,err;write returned string
movl $timest,rl ;jreset text pointer
movl $usrbuf,enudat ;reset enduser pointer
jsb tim00 ;jconvert to mm/dd/yy

d:: movw r4,strlen ;jreturn length of string
wrmess strbuf,strlen,#32,err;write returned string
brw rego ;do it again

end: ret

’

; error routine

’

err: blbc r0,108 ;br if error
rsb

10$: wrmess ohoh,ohln,#32,end
rsb

eval00:: ;dummy evaluate call
jsb atof00 ;just let atof do it
sev ;fake a closed paren seen
rsb
.end start

As you can see, even a simple routine can be rather complex.
(This above test routine was about half as long as the rou-
tines it tested.) Once we had written one of these test rou-
tines, however, simple clones of the initial routine could be
used to test other modules. A good working pace for me would
be to test and debug one set of routines per every day or
two, if (and that’s the big IF in my job,) I got a few hours
free.

At the present time, there is about one third of the code
re-written and tested as above, about one third re-written
and awaiting testing, (class 2 in the above 1list,) and one
third still awaiting the final bulge, (file I/O conversion.)
The best is yet to come, (If we can get to it.) Next time,
what to do about complex or interlocking modules.
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EDITOR’S NOTES

Welcome to the next issue of Leverage. I say next, because I've just about
lost track of which issue will come out when, but if my calculations are right,
this will probably be the last issue to reach you before the Nashville Symposium.
In this issue are two articles you should read before coming to Nashville, which
discuss new programs for the Languages and Tools SIG. The first is Joe Pollizzi’s
discussion of the Working Groups, which are being established to help address the
great number of interest areas we encompass. The second of these articles is the
discussion of the L & T Masters Program. This has been in the process of getting
started for awhile now, and is beginning to take off. A Masters Application is
included at the back of the newsletter. Both of these are areas in which you can
help contribute to the activity and growth of the SIG. Please look the articles
over, and give it some thought.

Also in this issue is some of the first fruit of our Masters Program: John
Miano of Berlex Laboratories has contributed a technical article which shows a
method for reading version numbers from production software. Thanks, John.

Earl Cory of Eaton Corporation has sent articles to me several times for his
Fun With DCL column. For some reason these have gotten misplaced, so this time
he sent several in one envelope, to keep me in good supply. I owe Earl an apology
for the mixup in the past, and hope you enjoy his forthcoming columns. I had to
retype his submission, so any typos are probably mine.

Finally, we have the last installment in the What’s In A Formatter? series.
This month we have a transcription of the discussion following the panel. I hope
everyone has enjoyed the series as much as I enjoyed the session in San Francisco.

As usual, I'm always looking for new articles or ideas for the newsletter.
My address is always in the back of the Newsletters, so please feel free to write or
call with suggestions.

Al Folsom
Leverage Editor
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WHAT’S IN A FORMATTER? — Philosophies in Conflict

Sam Whidden, Chair, Languages & Tools SIG

At the Fall DECUS Symposium in San Francisco,
the Languages & Tools SIG sponsored a panel on the
differences in usage and purpose between What-You-
See-Is-What-You-Get editors and markup languages.

Which is better? That is a hotly debated question,
examined in this panel by four well-qualified experts:
Dr. Leslie Lamport is the author of LaTeX, a sys-
tem of document formatting macros built on Knuth’s
typesetting language. Lawrence Bohn, an experienced
software developer, is Director of Product Planning
at Interleaf Corporation. The articles submitted by
Dr. Lamport and Mr. Bohn appeared in the Febru-
ary issue of the newsletter. In March we continued
with Mark Bramhall’s thought-provoking suggestions
and a transcription of Brian Reid’s remarks. Mr.
Brambhall is a Consulting Software Engineer at Digital
and VAX/TPU project leader. Dr. Reid is the author
of SCRIBE, a powerful and widely-used markup lan-
guage. This month we present a brief transcription of
the interesting Q& A period that completed the discus-
sion.

This subject is one in which feeling runs broad and
deep, judgement can be colored by familiarity, and
emotional preference seems as compelling as logic. How
should the issues we raised be resolved? Did the pan-
elists address them? What have we learned? What
concerns have we missed completely so far? Substan-
tial investments of time and money ride on these ques-
tions; where do we look for the right answers if there
are any”? If you have ideas or experiences in this area,
please share them with us. Send us your thoughts,
however brief, and let us consider them in LEVER-
AGE. Write 10 Al Folsom. Editor of LEVERAGE, or
to me, Sam Whidden; our addresses are in the admin-
istrative section in the back of this issue.

Sam Whidden: Our timekeeper tells me our speak-
ers’ time is up. I am going to suggest that we take some
questions or comments on what you have heard today
and let our speakers respond to them and perhaps re-
spond to other speakers. 1 will make a comment. I
confess to feeling quite uncomfortable with a system,
although I'm a user of mark-up languages, that would
forbid me access to the format of what I’m creating. I

know that the present systems do not completely iso-
late me from control of my output form but I take it
that, from what has been said today, one of the at-
tempts behind pure mark-up language approaches is
to take away control over the format. In a real world
1 think it has to be true that you can’t wrest control
away from the author completely. because you can’t
provide a system that knows all about all possible for-
mat demands that one may face. Suppose 1 write for a
lot of different publishers and their styles are all differ-
ent, which style is your system going to accommodate?

Lamport: If I may answer to that, I would say that
to the extent that the author has to add his format-
ting commands that is the extent that the system has
failed. No system is perfect and at some point in the
game with every system there is going to be some hu-
man intervention to fix things up. However, that’s the
final thing you do. Moreover it’s not reusable because
once you have fixed it up for one format and than sub-
mit it for publication in the AMS journal, all of that
formatting you did gets thrown out and you have to
redo it. So it is very important that you separate that
visual formatting from the logica! structure that's re-
ally the document.

Whidden: Thank you. Let’s take the first question.

Audience: [ haven’t used real WYSIWYG editors,
but 1 have been frustrated with the other kind. espe-
cially SCRIBE. SCRIBE is really good for manuals and
that kind of thing but as soon as I try to do anything
specialized at all, ] get to a certain point where I say
1 can’t seem to be able to do this or that in SCRIBE.
What 1 would really like to see is the ability to load
the whole thing into a WYSIWYG editor, manipulate
the file and get it out and then have the WYSIWYG
editor prescribe the SCRIBE commands that 1 don’t
know.

Reid: Yes, I have fantasy's too, and that is a good
fantasy. But I won’t apologize for SCRIBE. When I
did it in 1978, it seemed like a good idea at the time.
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It seems to do a much better job on those things on
which it was designed than on those things on which
it wasn’t designed. That’s a trait that it shares with
COBOL and VMS!

Audience: Yes, what you find is that as soon as you
give a person a tool like that they, think they can do
everything with it, I guess.

Reid: When you give a tool like that to a professional
writer they don’t want to do things like that with it.
As soon as you give a programmer such a tool, there
is something in their neurological structure that makes
them find out whether or not it can be programmed,
and if so, how far?

Audience: My name is Ed Boyen from Solomon
Brothers. I would like to interject a real world prob-
lem. I'm responsible for providing technology to a
group of about 100 stock research analysts who pro-
duce about 200 professionally published documents a
month. These people are writers who would object
quite violently being told they have to sit in front of
a terminal and enter their documents. They all have
secretaries and they write things out longhand and in
some cases they dictate them. So a lot of what I heard
here today had an unspoken assumption that the writer
was sitting at a terminal. I’m not so sure that that’s the
way it is out in the real world. Also, there was some re-
search that we came across that was done at Carnegie-
Mellon. It was a very good piece of research. They
looked at professional writers some of whom wrote on
paper and some of whom wrote on screens and they
had an independent panel of professionals evaluate the
quality of the writing. They found quite consistently
that the quality of the writers who worked on screens
was inferior to the writing of those who worked on pa-
per. I happen to think that the right answer for our
problem is obvious. We want a mark-up system that
allows us, as a corporation, to maintain style consis-
tency. In other words, I don’t want my writers dealing
with form. I want them to worry about getting the
article written. We have professional people who will
deal with the style question but I don’t want hundreds
of people dealing with the style question. I would like
to have a batch process that would crank the style out.
Page composers are not good enough to do a perfect
job. Ithink all of you have mentioned that. So, I would
like the WYSIWYG capability of fixing it up when the
mark-up can’t handle the little things.

Bohn: May I comment on that? I think you raise
two interesting issues. One, is what the impact of that
type of tool is on the actual work flow and whether or

not if you separate out the editing function if it pre-
cludes using a WYSIWYG function. I think that many
companies, including my own, who are in the busi-
ness of producing electronic publishing systems have
made deliberate decisions not to prescribe the kind of
work flow that a company has. For example, there are
many people who use a system as per batch formatter.
They mark up a file on a VT100 and send it to a VAX
station-based processor. Then they batch compile the
document, bring it up and do post-pagination editing.
The document is always in a consistent state unlike
other systems where you have to go back to the in-
put source file if you want to actually make page break
changes. There is nothing that precludes using the sys-
tem as a batch system in the model of a WYSIWYG
model. And it is important to remember that because
the real distinction is not between WYSIWYG systems
and batch systems it is between systems that are mod-
eled on an underlying structure of a document first is
composition light tables, systems like PC based prod-
ucts in which you are actually flowing tax or diagrams
on a page without any underlying structure. That’s the
real distinction and that type of system really does de-
termine work flow. It’s a distinction between a generic
mark-up approach and a procedural approach.

Reid: I would like to comment on the Carnegie-
Mellon Study. I was there at the time and I was very
annoyed that, as a scientific control, they didn’t limit
the paper users to 24x80 pieces of paper. I believe very
much that if they did the same experiment nowadays
where everybody has a microvax II and a big screen,
they would get different answers. Although, I must
confess that all my own writing I do on paper and then
I transcribe it on my microvax and then I format it. I
think I just like paper.

Lamport: From my own experience, I went from pa-
per to terminal and my observation of my own writing
was that the quality of my writing got worse and the
speed improved. But now, ten years later, I couldn’t
even write with paper and I think I write a lot better
now. I compare my writing now to the writing I was
doing on my thesis, I was rather embarrassed by some
of the things I wrote back then! So, a lot of it is a
matter of learning.

Audience: Jim Nasser, First Baptist, Orlando - we
have a media department that does the layout work for
several writers who really don’t care what their work
looks like. But our layout people are really getting
bogged down because of all the work. So we have been
going through an evaluation as to what type of system
we should buy. We looked at the Compugraphics sys-
tem, we looked at systems on the VAX and software



on the VAX. In about two weeks we will be purchasing
it. I would appreciate some feedback from the panel on
whether this is going to work or not. We are planning
to have the secretaries use their favorite editor on the
VAX, create an asci file of the document whether, it
is 1 page or 100 pages. This file will be downloaded
to Maclntosh’s in the media department where they
can do the layout work. The people who do the writ-
ing don’t have to worry what it looks like. The people
who do the layout don’t have to worry about the words,
they just care how it looks. Is this a good solution?
Bad solution? Or what?

Bramhall: Without going into a commercial adver-
tisement, I think one thing you should consider is the
size of the documents and especially the size of the re-
sulting completed document on a Maclntosh or PC-
Based Product. Over and over again, I think peo-
ple tend not to see the complexity of information flow
within a document production environment. They end
up buying minimal solutions that really hinder the
overall work flow of productivity that might otherwise
be gained. Another thing, of the systems that are
under discussion today, it is important to look at to-
tal solutions and people and venders that can support
a product. I think today there are supported prod-
ucts for both VAX, SCRIBE. Interleaf, and others and
that’s important.

Reid: The general rule should be applied here: it’s
never the right time to buy any software product be-
cause there is always something new coming soon, so
you should always wait.

Audience: I'm Tricia Cross from the American
Mathematical Society - None of the panelist addressed
the issue of ease-of-use. I’'m curious to know, in terms
of user friendliness, what you say to new users and
people who really believe that WYSIWYG is much eas-
ier to learn and use than SCRIBE or LaTeX. We see
a reluctance to learn mark-up languages because the
training would take a long time.

Reid: I’ll answer to that. I can’t speak for anyone
else but, my system was written not with the inten-
tion that it be rammed down anyone’s throat but that
only consenting adults actually use it. I’'m in favor of
having people use whatever system they think is easy
to use. It has been my experience that people who
think of themselves as writers, the professional techni-
cal writer, was the user I had in mind. It has also been
my experience that those people in general find my sys-
tem easy to use just because it minimizes the amount
of time that they use doing things that they don’t like

to do. I have met a lot of people for whom that is not
true, I'm assuming that you are one of them? Thank
heavens everybody dosen’t find the same thing easy to
use. But if you ’re going to use something 8 hours a day
and you don’t like it, than we have a big problem. And
in two weeks if you don’t learn to like it, than we have
an even bigger problem here. Sometimes things that
are called user-friendly after three weeks you want to
put a brick through the screen because you get really
sick of what it is saying to you. That is the way I feel
about Word-Star. But there are people who think that
menu-driven and ease-of-use are great and 1 think as
punishment for believing this you should be permitted
to use one as long as you want.

Lamport: 1 have observed among colleague’s the “
I’ll do the next page” syndrome. They’ll say they in-
tend to use LaTeX but they have this paper that is
due now and they don’t have time to learn it now but
before the next paper they will. So, of course, they
say that with every paper. Actually, in each particular
case, knowing the systems that they are now using, it
is definitely easier and would save them an awful lot of
work to not learn a new system. However, the longer
they keep using the present unsatisfactory system, the
more extra work they’re going to be doing. But human
nature being what it is, I don’t know if they will ever
change over. So, I’'m not sure if people’s reluctance
to do something is really a fair measure of its being

difficult.

Audience: I’'m Kevin Brooks from ASK Computers
in Los Altos. - A lot of attention has been placed on
the writer’s here and that’s good. A lot of what I do is
technical writing. However, it seems that there should
also be attention to the readers. Brian Reid did do that
and I had the pleasure of taking one of Professor Reid’s
courses while at Stanford. You have to understand that
Brian Reid has hundreds of students who are basically
captive reader’s who pay $30.00, $40.00, $50.00 for the
book. That is a strong motivation to read some of the
book, at least get to the table of contents. Then when
Professor Reid assigns homework or a program, at least
the day before it’s due, people crack the first or second
chapter. So, it seems as though he has a captured audi-
ence and they will read that book sooner or later after
the course is finished. However, as a technical writer for
a company that produces manufacturing software and
has the policy when its customers has problems with
documentation to patch them through to the technical
writer, we are very concerned about making sure that
our documentation is out there very fast since it’s re-
leased with the software all the time. It seems to me
the audience is most important. If you are writing to
those who aren’t going to read the stuff unless it looks
good then fine. If you’re writing to an audience that is

going to pay for the book because they have to, then
you can do anything you want.

Reid: The book he’s talking about, I didn’t even
write!

Audience: My name is Larry Kilgallen and for pur-
poses of this question I'm the editor of one of the DE-
CUS Newsletters. I see this as a problem of religion. If
we were trying to put together a special edition of the
DECUS Newsletter with contributions from the four
panel members, we would get MAG tapes, floppy disks,
TK50’s and TU58’s each in a different style in pro-
ducing documents, and then we would have to merge
this. ] envy the gentlemen who was about to decide the
new policy that his company would follow for all future
time. However, those of us who are not in a structured
corporate environment have other problems and I won-
der if you folks, as leaders in this industry, will help us
out, with anything in the way of ecumenism.

Lamport: Well I would like to point out that there
are now a couple of proposed standards for document
exchange. They are in fact mark-up languages. If those
standards were in effect, you would get four contribu-
tions from all of us in the same format. That is, they
would all have the same logical structure produced ac-
cording to these standard conventions which you would
then put into your system which would format it ac-
cording to the rules for your DECUS Newsletters.

Reid: Everything would look like the Reader’s Di-
gest!

Lamport: The closest thing to this, that I know of,
is the fact that I can take a LaTeX document, send
it to somebody across the network who has a different
computer, a different printer, different fonts than I do
and it will work on his system and it will work logically
equivalent to what comes out on my laser printer and,
in fact, look reasonably similar.

Audience: My name is Rick Wallace from Los
Alamos National Labs - Many of the discussions I've
heard, especially from the folks using batch format-
ters, sounded to me a little bit like people saying this
kind of thing is bad for you because you can’t do it. I
use LaTeX, for example, and it has a lot of predefined
commands. So I hit a function and it types the actual
command with all the brackets and stuff, which is a
lot like what you would do with a WYSIWYG system.
You hit a function key and it inserts something in a
text except, instead of typing out all those words, it

actually does some spacing and moves you over to &
tab or whatever. If you had a system which was pro-
cedural in the sense that when you hit a function key
it might put you on a separate place on the page, it
might do certain spacing things for you and so on. But
really the author is not worried about what it is doing
yet he can still see the output. Is there a real good
reason why you shouldn’t do that? I mean suppose a
document designer predefined the structure points so
all you do is hit the key and it puts in the structure but
the guy is actually looking at it on the screen the way it
will appear on the paper. We have a lot of people who
go nuts with TeX and LaTeX because they want to see
the paper output, they really want to see it! Would
that be bad?

Lamport: When I said I don’t want to see the sub-
script the way it’s going to be on the paper, it doesn’t
mean that I particularly want to see it as underscored,
left bracket, right bracket. I don’t regard that as a ter-
ribly good solution either. So anything that will help
the reader and the writer see the structure of the doc-
ument is good. So, if you have some nice editor that’s
going to show that as a subscript, and make it obvi-
ous that it’s a subscript, then that’s fine. But that is
totally different and I think that is what your users
want. I don’t think they want to see something that is
a pictorial representation of what is actually going to
appear on the paper.

Whidden: Well, we must stop now. I want to thank
the panel for a very interesting and thought-provoking
session.
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Reading a Program Version Number from the Image Header

Vhen a user reports a problem with a program that has several different
versions in use, it is useful for him to be able to determine the version
of the program he is using. This way the programmer who is sent to his
aid can find out whether the program needs to be fixed or if the user
should just get a newer version of the program. The VAX/VMS Linker
allows a program identification to be written to a field in the image
header. This image identification can be read by using the ANALYZE/IMAGE
Utility. Unfortunately, using ANALYZE/IMAGE is beyond the capabilities
of most users. A simple solution to this problem is to print out a
banner with the version number every time the program is run. One way to
do this in FORTRAN is to put a line such as

WRITE( *, * ) ’M-1Al1 Utility Program Version 2-037’
at the start of the program.

The only problem with this method is that whenever any module is
modified, the module containing the version number and WRITE statement
must also be modified. A better method would be for the program to
determine its image version directly from the image header. This way the
version number can be changed externally from the program itself. It
only takes a little programming to allow an executing image to determine
its own version number. The MACRO routine READ HEADER in Figure 1
returns the image identification and link time.

The program version number can be entered in the image identification
field of the image header by using a linker options file. The version
number is entered by assigning a value to the keyword IDENTIFICATION.
This command procedure compiles, links, and runs a program with the
identification "2-023".

$ FORTRAN EXAMPLE

$ LINK EXAMPLE, SYS$SINPUT/OPTIONS
IDENTIFICATION="2-023"

$ RUN EXAMPLE
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The following DCL procedure creates and runs an image that will print out
its image identification and link time:

$ CREATE EXAMPLE. FOR
PROGRAM EXAMPLE
CHARACTER * 16 IDENTIFICATION
CHARACTER * 20 LINK TIME
CALL READ HEADER( IDENTIFICATION, LINK TIME )
VRITE( *, * ) ‘Version ’ // IDENTIFICATION // ' ' //

1 LINK TIME
END -
$ FORTRAN EXAMPLE
$ MACRO READ_HEADER
$ LINK EXAMPLE, READ HEADER, SYS$INPUT/OPTIONS

IDENTIFICATION="1-001%
$ RUN EXAMPLE

The output from the example program will depend upon the time it is
linked but it will look something like this:
Version 1-001 31-FEB-1988 10:13:10

The version can be changed by just re-linking the program with a
different entry for the "IDENTIFICATION" in the options file.

$ LINK EXAMPLE, READ HEADER, SYS$INPUT/OPTIONS
IDENTIFICATION="1-002"
$ RUN EXAMPLE

This time the output will be similar to this:

Version 1-002 31-FEB-1988 10:29:21

When an image is executing the image header information is stored in the
image activator’s image header buffer. The symbol CTL$GL_IHGHDRBF,
defined in SYS$SYSTEM:SYS.STB, is the address of a pointer to that
buffer. The first longword in the buffer is the address of the image
header descriptor and the second longword is the address of the image
file descriptor.

The structure of the image header descriptor is defined in the module
SIHDDEF in SYSSLIBRARY:LIB.MLB. The IHDSW_IMIDOFF field of the image
header descriptor gives the offset from the start of the image header to
the image identification block. This block contains the image name,
image identification, link time, and link ID. Its structure is defined
in the module $IHIDEF in LIB.MLB.

The image identification is a counted character string at the offset
IHIST IMGID. The maximum number of characters in the string is fifteen.
The link time is stored in standard VMS quadword format at the offset
IHIST_LINKTIME.
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It is very common to use a command procedure to link a program,
especially when the link command is very long. This same command
procedure can be used to help document the development of the the program
as in the following example:

SLINK PROGRAM, LIB$:0BJECT/LIBRARY, SYSSINPUT/OPTIONS
IDENTIFICATION="1-003"
SEXIT

!

! 1-003 Added the LENGTH argument to the procedure NEXT CHAR.

! 16-May-1986 GEM

1 1-002 Fixed buffer overflow in function READ INPUT LINE. 16-May-1986
! REP

! 1-001 Original Version. 13-May-1986 GEP

!

There is a lot of other information that can be obtained through reading
the image header. The image name is stored in the image header in a
similar way as the image identification. In addition, the image header
contains all of the information needed to map and read the Debug Symbol
Table. The VMS microfiche and the VAX/VMS Internals and Data Structure
book are the best sources for learning to read the image header.
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Figure 1.

-title READ_HEADER - Reads Image Header
.Ident /1-001/

+
+

John Miano
24-June-1986

Subroutine to return the image identification and link time.

status = READ HEADER( ident [,time] )

Ident : Character String Passed by Descriptor, Write Only, - The
image identification.

Time : Character String Passed by Descriptor, Write Only - The image
link time

e e we we we we we we we we we we we we

1
|

-LINK  "SYSSSYSTEM:SYS.STB"/SELECTIVE_SEARCH

. LIBRARY "SYSSLIBRARY:LIB"

$SDSCDEF

SIHDDEF

SIHIDEF

$SSDEF

.DISABLE GLOBAL

.EXTERNAL CTLSGL_IMGHDRBF
o+
H Argument Pointer Offsets.

SOFFSET 4,POSITIVE,<IDENT,TIME>

.PSECT CODE, RD, NOWRT, EXE, LONG
-ENTRY READ HEADER, °"M< R2, R3, R4, R5, R6, R7, R8, R11 >

CMPL (AP), #1 3 Make sure that there is at least
BGEQ ENOUGH_ARGUMENTS ; one argument to this routine.
MOVL #SSS_INSFARG, RO

RET

ENOUGH_ARGUMENTS:
s+
Get the indentification of the image.

.o we

MOVL @#CTLSGL_IMGHDRBF, R1l1 3 R11 = Address of image buffer.
MOVL (R11), R6 ; R6 = Address of image header.

CVTWL IHDSV_IHGIDOFF(R6), R7
MOVAB  (R6)[R7], R7 3 R7 = Address of ID Block.

CVTBL  IHIST IMGID(R7), RO ; Length of the ID String

MOVL IDENT(AP), R8
MOVC5 RO, <IHIST IMGID+1>(R7), #32, -
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CMPL
BGEQ

DSC$V_LENGTH(R8), @DSCS$SA POINTER(R8)

(AP), #2
RETURN_TIME

MOVZBL #1, RO

RET

RETURN_TIME:

.
’

.o we

++

Get the time the image was linked and convert it to ASCII.

$ASCTIM S TIMBUF-@TIME(AP), -

RET

.END

TIMADR=IHI$Q_LINKTIME(R7)
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FUN WITH DCL

This column is a feature of the Languages and Tools section of the combined newsletter.
Each month I will present some DCL commands or command procedures that have been
found to be useful by me (or you) in software development. Useful hints and tricks that
may be done with DCL will be included.

I am not restricting this to VAX/VMS. RT-11, RSTS/E, RSX-11M, all have DCL to some
level. I encourage each of you to send us any DCL procedures, symbols, one-liners, etc.
that you find to be useful. Address your suggestions to me or Al Folsom, the Leverage
newsletter editor.

Version 4 of VMS provides a lexical function, FSEDIT. This lexical may be used to up-
case or lower case a string.

$ Ans = FSEDIT(Ans, "UPCASE")
The available functions are:
COLLAPSE Remove all spaces and tabs from the string.
COMPRESS Replaces multiple spaces and tabs with a single space
LOWERCASE Makes the string lower case.
TRIM Removes leading and trailing spaces and tabs from the string.
UNCOMMENT Removes comments from the string.

UPCASE Makes the string upper case.

Edits are not applied to quoted sections of the strings. Therefore, if a string contains
quotation marks, the characters within the quotes are not affected by the edits specified in
the edits list. You can use one or more of the following keywords in the edit list:
COLLAPSE COMPRESS LOWERCASE TRIM UNCOMMENT UPCASE.
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An example for lower casing before the use of this function is as follows:
$ Count = 1

$ Char = F$Extract(Count,1,Name)

$ If Char .GES. "A" .and. Char .LES. "Z" then -
Charl5,1]=1

$ Name[Count,1] := "’Char™

S Count = Count+1

S If Count .LT. FLENGTH(Name) then GOTO Loop

This procedure lowercases all but the first character in the string. It may now be
replaced with:

$ Name = F$Extract(0,1,name)+-
FS$EDIT(F$Extract(1,FSLENGTH(name),Name),"LOWERCASE")

Earl S. Cory
EATON Corporation

31717 La Tienda Drive
Westlake Village, California 91359
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Language and Tools SIG
Working Groups

The Language & Tools SIG has seen tremendous growth in both its membership and in the
scope of topics and products that it attempts to cover for the body of DECUS. To better
address the already large number of topic areas, and in anticipation of even additional topics,
the L& T Steering Committee has drafted a plan to formalize “Working Groups” to concentrate
on specific issues within an area of L&T.

Wherever there is a body of L&T members sufficiently interested in focusing on a L& T Topic,
a Working Group can be formed. Working Groups can cover broad topic areas such as “Con-
figuration Management” or become highly focused on some specific issue, such as “Data Type
Compatability Between Languages.” Several of the working groups are already expected to be-
come semi-permanent bodies for addressing ongoing issues in some area ( a Fortran Language
Working Group for example). Other working groups might be formed to address some critical
need and then disband when their work is finished.

In general then, a Working Group will exist as long as there is a body of DECUS members
sufficiently interested to make the group work.

There are only three requirements for a Working Group to exist within the L& T SIG:

1. The Working Group must have an acknowledged Chairperson to lead the group, to coor-
dinate its activities with that of the L& T SIG and other bodies of DECUS, and in general
be its champion that keeps the group alive.

2. Each Working Group must have some product (i.e. some output) delivered at least
annually to the L&T SIG. Eamples of suggested products are:

e A position paper delivered to the L& T Newsletter.

o The generation of sessions/papers/panels for a DECUS Symposia and/or submissions
to the Symposia Proceedings.

e To hold BOFs, either at DECUS Symposia or outside of the formal gathering, yet
report on the BOF’s findings through a Newsletter Article or Session at Symposia.

e A collection of new submissions to the SIG’s Tape Librarian , or the revision/maintanence

and re-release of existing L&T SIG Tape programs.

Clearly a Working Group can provide all of the above or even consider other “deliverables”
to the SIG, and do so more frequently than once a year if possible.

3. Each Working Group must deliver a brief summary of the group’s activities or plans,
twice each year (prior to the DECUS Symposia’s) to be incorporated into a report for the
SIG Newsletter. This summary can be as short (and sweet) as a single paragraph which
describes the current goals and or efforts of the working group.
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To represent the Working Groups to the Steering Committee, the permanent position of “Work-
ing Group Coordinator™ has been formed on the L&T Steering Committee. The functions of
the Working Group Coordinator (as currently envisioned) are:

e To serve as the liason between the various L& T Working Groups with each other and as
the liason between the Working Groups and the other functions of the SIG.

e To maintain close contacts with the chairs of the various Working Groups, and to assist
them in making contact with both other relevant DECUS groups and, in some cases, with
DEC personel.

e To chair an open joint meeting of all working groups that can participate at a Symposia.
e To serve as the editor for the bi-annual Working Group Report for the Newletter.
e In general, to assist the Working Group Chairs in whatever ways possible to support their

group's effort.

In fact, Working Groups are not a new phenomena of the L&T SIG, just not as formally
recognized. The Working Goups that do currently exist or are already in the process of being
formed include:

e Configuration Management
e Tools Integration

o Software Metrics

e Public Domain Software

e PDP-11 Languages & Tools
e Fortran

e C

e Data-type Compatability

e Office Automation Technical Specifications
(Includes Desk Top Publishing and Word Processing Systems)

e Coordination of software version releases
e Documentation

e Project Management Systems

e TECO
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There will more discussions of L & T Working Groups at the Nashville Symposia. Look for
notices in the Update.Daily for the time and location of this open meeting.

If you are interested in participating in any of the L&T Working Groups, or if you have a topic
around which to form a Working Group. contact any of the L& T SIG Steering Committee at
Symposia, or send a note to:

Joseph A Pollizzi, 111
Space Telescope Science Institute
Mail Stop: OSB
3700 San Martin Drive
Baltimore, MD 21218

Languages and Tools Masters Program

The LANGUAGES & TOOLS SIG has established the designation “LANGUAGES AND TOOLS MAS-
TER”, to be applied to selected, qualified people willing to share their expertise in various subjects with
others. Masters are people who are knowledgeable enough in one or more languages and tools to be com-
fortable answering questions about them. The qualifications of an L& T Master are: expertise in a specific
area, a willingness to have his/her name published as a Master, and a willingness to volunteer services in
different ways. Each product may have several Masters, and there is an overa